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TDTHFAY TLAVE EREHEDILAVE
BUFGCE_1 BUFGCE + INV
BUFGMUX BUFGMUX_CTRL
BUFGMUX_1 BUFGMUX_CTRL + INV
BUFGMUX_VIRTEX4 BUFGMUX_CTRL
BUFGP BUFG
DCM_BASE DCM_ADV
DCM_PS DCM_ADV
DSP48 DSP48E

FD FDCPE

FD_1 FDCPE + INV
FDC FDCPE

FDC_1 FDCPE + INV
FDCE FDCPE

FDCE_1 FDCPE + INV
FDCP FDCPE

FDCP_1 FDCPE + INV
FDE FDCPE

FDE_1 FDCPE + INV
FDPE FDCPE

FDPE_1 FDCPE + INV
FDR FDRSE

FDR_1 FDRSE + INV
FDRE FDRSE

FDRE_1 FDRSE + INV
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LUT3.D LUT56_D
LUT4 LUT5
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BRAM_SDP_MACRO
: Simple Dual Port RAM

BRAM_SDP_MACRO

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

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

WREN

HST

WRCLK |

Attributes
BRAM_SIZE-1

e

RE, 36

WHITE L
5IM_COLLISION_CHECK-ALL
SAVAL-D

INIT_FILE-NONE

RDADDR(8:0)

HDEN
REGCE |

RDCLK
=5

Simple Dual Port RAM

M=

FPGA A A 2137 17 RAM 238l & F40. L RAM/ROM (36kb F£7-1% 18kb) &L CTar 7 4F 2l —i T
EFET, ZhbDT7rys RAM 121X, REOA LV F v T —FE@ENOFMITENTEE T, FHAHLEEZIAL
X, IR =R MR END 7 ey ZICE IR L TEITSNET, 72720, READ & WRITE (352 &1L T
B, BAEWIHERMIT, ACAEY TLAIZTI7EALET, NAMAR—T NVOEZABLNAREICRD, A7 var
DOH IV AZZFH AL T RAM @ clock—to—out ¥ A AZEHME CEET,

;;DES:E;@:EI/%‘/H& FHAHAHLBLOEZIALDOR = DORNFEICIZ/25I5ICar 74X a2 —ar T 0N

R—b D& A

R—k4 L & 1 aE

R —h

DO H a7 4¥ a2l —arfr s RDADDR THEINTT — X HF1/3A
ATIAR—h

DI AT ENVEEEVTENE 3 3] WRADDR THEINIZT —F A )R A
WRADDR, A ENVEEEVTRVENE 2 3 FEIAL/ A HLT R A AT NR
RDADDR

WE A AL TF 2L =LA KEBH | SAMETAS A F—T L

WREN, AT7 1 FEIAB /I LAR—T L

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
DIFEND B %)
WRCLK, AT 1 FEEIAL /TP L7y 7 AT
RDCLK
aAvI4¥al—avk
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 [ZA v AF LY 2= al DB N A[RET, TVIT 4 TNIRTA—ZEHRETELHIDLEZHLDOTY, bk
DAL T 4K 2l —varRESRL, T AV BEHEZRH-TIOICEREL TS,

A AB T —ay T
[ o)
CORE Generator™ B L O\ 4 —FK A ]
AR E™
Bt RAT & TI7+ILE EL)]
BRAM _SIZE SCERF 36Kb, 18Kb 18Kb RAM % 18kb F7z1% 36kb AEVEL T
a7 4Fal—varyLET,
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=4k "84T

TI4ILE

atBA

DO_REG gy

0

E% 112925, RAM OH LT A

HINA R —T VIR RAM 75D

clock-to—out #A ANEHMESNET, 7=
2L, st LV AT v oray s YA
AT ET, E%E 0127581
Jayy AN Tt U [ RE T
M3, clock—to—out Z A LNRELRLDFET,

INIT 16 #E%

72 By ME

R NG =

a T 4F 2l —arBO N 10f)
HIE %5 E

READ_WIDTH, Ligg
WRITE_WIDTH

1~ 72

36

DI/DO /SAD&EZE 5 E, READ_WIDTH
L WRITEWIDTH 2[RI A8 &35
VERBYET,

INIT FILE SCFF

0 £k STRING

NONE

M S o7 7 AL D4 i

SIM_COLLISION_ ST
CHECK

ALL, WARNING_
ONLY .
GENERATE_X_
ONLY,

NONE

ALL

AEVDOBENRELLEITV I
L—rar OEFEEE TEET, ¥
XKD LBV TT,

ALL IZRETHE, BH Ay Z—
DS, BE#ETHH T8O
AEVOMEBRE X) 1220 ET,

WARNING_ONLY [ZRET DL,
WL Ay — D BN &,
B# 2 H B LAY OfEiL
TOFEERFINET,

GENERATE_X_ONLY |2 ET 5
LRy — T T EN T,
BEE 92 H B L UAEUDOfEA
RE X) 127 ET,

NONE [ZREE T D&, i Ay —
Vs, a5 B
FORAERVDHIZFEDFERFFS
nE9,

AE: ALL UADOMEIZEETDHE, &
Ral—varic T A O EE R
WCERRDBIED, ZOfHEE RS
DEAITEE NI T, I,
TEk/vIal—vay FHLY KA
FJZ2ZRRLTEEN,

SIM MODE LFH

SAFE F£721% FAST .

SAFE

/\:Ll/ TarDOHrDBIETT,
FAST |[ZRET DL, 32l —ay
%7/1/7};)/\72“ < ABME—RT
FATSNET, I TERKR/ a2
L—yary THA TARIES L
TLIEEW,

SRVAL 16 1%

72 By ME

T_RCEnm

RV ME B (RST) BT P —h&
Ni=&ED DO R—FDH AT E
LET,

INIT 00 ~ 16 HE%k
INIT 7F

256 £ ME

ERE NG =

16Kb ¥721% 32Kb OF —& AEY 7L
A DY HMEZTEE
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B 24T & TIAIE &5 BA
INITP_00 ~ 16 %L 256 £ M TRTER 2Kb F721% 4Kb DRV T ¢ F—H AE
INITP_OF U 7L ADHHIEE$E E

VHDL Bk (/2 REAVIT—2 7))
WD 2 SO TNFELENEAS T — L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SDP_MACRO: Simple Dual Port RAM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

-- Note - This Unimacro model assumes the port directions to be ""downto'.

- Simulation of this model with "to" in the port directions could lead to erroneous results.

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

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

DO_REG => 0, -- Optional output register (0 or 1)
INIT_FILE => "NONE",

SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",

—-- "GENERATE_X_ONLY" or "NONE"
SIM_MODE => "SAFE", -- Simulation: 'SAFE" vs "FAST",

-- see "Synthesis and Simulation Design Guide" for details

SRVAL => X'*000000000000000000", -- Set/Reset value for port output
INIT => X'"000000000000000000", -- Initial values on output port

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

INIT_00 => X'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_O5 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_O7 => 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"",

Virtex-5 547 351) 5i4F (HDL )
UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com




% 2 E : UniMacro IZDULVT & XILINXs

INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"™"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000""

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

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_47 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_49 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_53 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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",

Virtex-5 547 31) 4K (HDL A)
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INIT_6A =
INIT_6B =
INIT_6C =
INIT_6D =
INIT_6E =
INIT_6F =
INIT_70 =
INIT_71 =
INIT_72 =
INIT_73 =
INIT_74 =
INIT_75 =
INIT_76 =
INIT_77 =
INIT_78 =
INIT_79 =
INIT_7A =
INIT_7B =
INIT_7C =
INIT_7D =
INIT_7E =
INIT_7F =

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

X
X
X
X
X
X
X
X
X
X

XX X X XX

X
X
X
X
X
X

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

-- The next set of INITP_xx are for the parity bits

INITP_O0 => 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

DI => DI, -- Input write data port

RDADDR => RDADDR, -- Input read address

RDCLK => RDCLK, -- Input read clock

RDEN => RDEN, -- Input read port enable

REGCE => REGCE, -- Input read output register enable

RST => RST, -- Input reset

WE => WE, -- Input write enable

WRADDR => WRADDR, -- Input write address

WRCLK => WRCLK, -- Input write clock

WREN => WREN

-- Input write port enable

);
-- End of BRAM_SDP_MACRO_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// BRAM_SDP_MACRO: Simple Dual Port RAM

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

BRAM_SDP_MACRO #(
_BRAM_SIZE("18Kb™), // Target BRAM, "18Kb" or "36Kb"
_DEVICE("VIRTEX5™), // Target device: "VIRTEX5", "VIRTEX6", 'SPARTANG"

_WRITE_WIDTH(0),
-READ_WIDTH(O),
.DO_REG(0)

// Optional output register (0 or 1)

CINTT_FILE (NONE™),

// Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb™)
// Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")

Virtex-5 547 351) 5i4F (HDL )
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-SIM_COLLISION_CHECK (*ALL'), // Collision check enable "ALL™, "WARNING_ONLY",
// "GENERATE_X_ONLY" or "NONE™
.SIM_MODE(*"'SAFE™), // Simulation: "SAFE"™ vs. "FAST", see "Synthesis and Simulation Design Guide" for details
- SRVAL(72~h000000000000000000), // Set/Reset value for port output
- INIT(72”h000000000000000000), // 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_O0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_14(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// The next set of INIT_xx are valid when configured as 36Kb
- INIT_40(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

Virtex-5 547 31) 4K (HDL A)
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-INIT_42(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_44(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_50(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_51(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_52(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_53(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_54(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_56(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_57(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_60(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_62(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_64(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_67(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_68(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_70(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_73(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_75(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_76(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_77(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_79(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- 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) ,
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// 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_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SDP_MACRO_inst (

.DO(DO), // Output read data port

.DI(DD), // Input write data port

-RDADDR(RDADDR), // Input read address

-RDCLK(RDCLK), // Input read clock

_RDEN(RDEN), // Input read port enable
-REGCE(REGCE), // Input read output register enable
_RST(RST), // Input reset

_WE(WE), // Input write enable

-WRADDR(WRADDR), // Input write address

-WRCLK(WRCLK), // Input write clock

-WREN(WREN) // Input write port enable
):

// End of BRAM_SDP_MACRO_inst instantiation

B3 R
Virtex-5 FPGA & —H#'— J AR
Virtex-5 FPGA 7 —% 3 —h : DC FtE B L UAA v T Fe itk

Virtex-5 547 31) 4K (HDL A)
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BRAM_SINGLE_MACRO
: Single Port RAM

BRAM_SINGLE_MACRO

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

WE(f{(WRITE_WIDTH):0)

DO(READ_WIDTH:1:0)
—

BRAM_SZE-18Kb

DO_REG-0

INITO

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST

SRVAL-D
INIT_FILE-NONE

EN

REGCE |

RST
CLK

Simple Port RAM

ME

FPGA 534 22137 a7 RAM 23 & £4. FLH RAM/ROM (36kb £7-1% 18kb) LLTar 74X al —ig T
FT., IO TN R— DT EyZ RAM T, KEDF L F v F—FE @l oI M TExET, SAh
AF—TIVDOEZABNAREIZ/RY AT arOH LU AZ % AL T RAM @ clock-to—out XA LZFEHE TEFE4,

A — 0D B8

R—b4 A [ =] HHe

H AR —h

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

ANDR—k

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

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

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

EN AT 1 EXIAL/FIHAHLAR—T L

RST AN 1 HAL 22D Ry R

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

BIZDOHER)
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& XILINXe

R—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-5 5473 74K (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-5 4731 #AAFK (HDL F)
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& XILINXe

WRITE_WIDTH READ WIDTH BRAM_SIZE ADDR WE
1 18 ~ 10 18Kb 14 1

9~5 14

4~3 14

2 14

1 14
THAVDARNFE

Z® UniMacro [3A v A 2= al DI NE[RET, TVIT 4 TININRTA—FEFRETEHIHIILEZHDTY, Lk

DAL 74X 2l —arREBBL, T A BEERTZT IO EL TSN,
AAR Y T—gy Al
HEF AA]
CORE Generator™ BL U7 4% —K NGl
~ZudDYR—h 13
AR E M
B 247 & TI4ILE =5 BA
BRAM_SIZE ST | 36Kb. 18Kb 18Kb RAM % 18kb F7-1% 36kb AEVEL Tar 74
Fal—TarLFET,
DO_REG G2 0.1 0 % 1123 5L, RAM O 1L P RZBA R—
TIVIZIRY RAM 235D clock—to—out Z A LS
EfESIET, 2ZL, mAHLLAT O
gy AZNVTEINLET, EE 01275
Lol vy AN THRAHE LN ARETT
M. clock—to—out ZA LNELRVET,
READ_WIDTH LS 1~ 36 1 H R ZADIEEIEE
WRITE_WIDTH FHh 1~ 36 1 AN NRADIERIEE
INIT_FILE pa==il 0 £k STRING NONE MEMEE T2 7 7 AV D4R
WRITE_.MODE Pl READ_FIRST ., WRITE_FIRST AEY~DEXIA LT —REEE
WRITE_FIRST .
NO_CHANGE
INIT 16 % 72 B ME T _TERm a7 4 X2 —ar o HoEEE
B
SRVAL 16 %k 72 B ME ERA NG 4=! Ry M55 RST) W7 —hE=LExD
DO FR—hrOH NEEEBELET,
SIM.MODE =l SAFE 7213 FAST | SAFE Ral—varDLHDEMETT, FAST (2%
ETHE, Pal—ary BEFANRSRT 4—
v ABEHE N TERITSNET, G,
TaR/ S ab—vay FHPAL AR S
L TEEN,
INIT_00 ~ INIT_FF | 16 #% 256 £ MH T _TEn 16Kb £721% 32Kb DF —H& AEY 7L AD
HEEEE
INITP.00 ~ 16 % 256 > M T _TEn 2Kb $£721% 4Kb OV T4 F—H AEY T
INITP_OF LA DY HMEE TS E
Virtex-5 54731 A4 F (HDL A)
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UniMacro [ZTDUVT

VHDL 521k (/2 RA T —23Y)

WD 2 OO SCINFLELRWE AT —L, T4 T 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SINGLE_MACRO: Single Port RAM

- Virtex-

5

-— Xilinx HDL Libraries Guide, version 12.1

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

BRAM_SINGLE_MACRO_inst : BRAM_SINGLE_MACRO

generic map (

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

INIT_A => X"000000000",
INIT_FILE => "NONE",

Initial values on output port

WRITE_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb"")
READ_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE=""36Kb")
SIM_MODE => "SAFE", -- Simulation: "SAFE" vs "FAST",

-- see "Synthesis and Simulation Design Guide" for details

SRVAL => X'000000000", -- Set/Reset value for port output

WRITE_MODE => "WRITE_FIRST", —-- "WRITE_FIRST", "READ_FIRST"™ or "NO_CHANGE"

-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_OO => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_O5 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_O7 => 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**
> X'"0000000000000000000000000000000000000000000000000000000000000000°*
> X""0000000000000000000000000000000000000000000000000000000000000000"*
> X'*0000000000000000000000000000000000000000000000000000000000000000°*
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_14 =
INIT_15 =
INIT_16 =

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"",

Virtex-5 4731 #AAFK (HDL F)
UG621 (v12.1) 2010 &£ 4 B 19 B

http://japan.xilinx.com

27



% 2 E : UniMacro IZDULVT & XILINXs

INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000*
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"*

INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",

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

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4C => X'"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000""
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",
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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_OO => X'""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_O01 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_02 => X"OOOOOOOOO00000OOOOOOOO00000OOO00OOOO00000OOOOOOOOOOOOOOOOOOOOOOO",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O5 => X""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O7 => 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 data

ADDR => ADDR, -- Input address

CLK => CLK, -- Input clock

DI => DI, -- Input data port

EN => EN, -- Input RAM enable

REGCE => REGCE, -- Input output register enable

RST => RST, -- Input reset

WE => WE -- Input write enable

)
-- End of BRAM_SINGLE_MACRO_inst instantiation

Verilog 581t (A2 RE2 T —23Y)

// BRAM_SINGLE_MACRO: Single Port RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

BRAM_SINGLE_MACRO #(
-BRAM_SIZE(*'18Kb'"), // Target BRAM, "18Kb" or "36Kb"
_DEVICE("'VIRTEX5"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG'
.DO_REG(0), // Optional output register (0 or 1)
- INIT(36”h000000000), 7/ Initial values on output port
_INIT_FILE ('NONE™),
_WRITE_WIDTH(O), // Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")
-READ_WIDTH(0), // Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")
_.SIM_MODE("'SAFE™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
-SRVAL(36~h000000000), // Set/Reset value for port output
_WRITE_MODE("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
- INIT_00(256" h0000OOOOO000000O0O0OOO000000O0OOOO0000000OOOOOOOOOOOOOOOOOOOOOOO)
- INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_06(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_07(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_0C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_16(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_17(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_19(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_28(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_29(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_39(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_3B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_3D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_40(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_4D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_50(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_51(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_52(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_54(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_56(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_57(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_60(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_62(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_64(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_67(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_68(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_70(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_73(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_75(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_76(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_77(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_79(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- 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 INIT_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_0OD(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF (256 >h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SINGLE_MACRO_inst (
DO(DO) // Output data
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_ADDR(ADDR), 7/
.CLK(CLK), //
_DI(DI), 1/
_EN(EN), //
-REGCE(REGCE), //
-RST(RST), //
_WEQWE) 1/

)

Input
Input
Input
Input
Input
Input
Input

address

clock

data port

RAM enable

output register enable
reset

write enable

// End of BRAM_SINGLE_MACRO_inst instantiation

A MR
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BRAM_TDP_MACRO

: True Dual Port RAM

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

WEA(WRITE_WIDTH_A:1:0)

ENA
RSTA
REGCEA

CLKA

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

WEB(WRITE_WIDTH_B:1:0)

ENB
RSTB
REGCEB

CLKB

BRAM_TDP_MACRO

DOA(READ_WIDTH_A:1:0)
_—

Attributes

BARAM_SIZE-18Kb

DOA_REG-0

INIT-0

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

DOB(READ_WIDTH_B:1:0)

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

True Dual Port RAM

M=

FPGA T A AIZ1X7 vy 7 RAM 238l & £, L RAM/ROM (36kb F7-1% 18kb) &L TCar 7 4F¥ 2l — 3T

XFT, IO T ey RAMIZIZ. REDOF U F 7 F—FEEmEmh DRI KM TEET,

t AL EFHZIA I

WX, v R—x M EN D7 a7 IR L CTEITSNET, 72720, READ & WRITE (X528 &N LT
BO. BAWICIERIIT, RICAEY TV AT 7BALET, NARAR—T NVOEZIAHZDAREIZ/RY AT var
OH AV AZ % L T RAM @ clock—to—out ¥ A LAZFEMCTExET,

R—h DB

R—r4£ AmE g B EE

H AR —h

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

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

ASIR—h

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

aVIJ4F¥al—iavEk

WRITE_WIDTH_A/B- 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-5 5473 74K (HDL A)
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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
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d"‘f’f./@)\jjjj_lfi

Z® UniMacro [ZA LV AZ > =—a DI D Al
DAL 74X 2l —arREBBL, T A BT IR EL TEEN,

ET. PVITATNIRIA—FEHRETEDIDIILE-bDTT, b

AVAB v T— gy af
E3 ASH]
CORE Generator™ 8L 74—k A \]
~7udHR—h HE T
ERATELE M
Bt BT & FTI4ILE | EiBA
BRAM_SIZE FF 36Kb. 18Kb 18Kb RAM % 18kb F7-1% 36kb AEVELLTar 7 4¥ =
L—arLET,
DO_REG HLHy 0.1 0 iz 1129%E, RAM O L P RZBA R —T )L
12720 RAM 225D clock—to—out ZA LR EMESH
FI, L AHLLAT YD ey A
JUTHEINLET, % 012958, 1 Zuys 34
IV Tt A UM A[EE T3, clock—to—out #A
ARV ET,
INIT 16 %K% 72 B M TRTPr | ar7Fal—ar B0l ofHEEEE
INIT_FILE LFF 0 vk STRING NONE WIHE 2 & T 7 7 A )V D4 il
READ_WIDTH, EEEie 1~ 72 36 DI/DO /" ZADE % #5 7, READ_ WIDTH &
WRITE_WIDTH WRITE WIDTH (Z[R UAEZ I8 E T DL ERHY FE
T
SIM_COLLISION_ =]l ALL, ALL AEVDMEENEAELIZBEAITS 2 — a0l
CHECK (V)VQEEING— EREETXET, 2 mmmrm
SEE%RATEK ALL ICRRET HL, Bk Ayt — VR &
NONE\ . F%L#étﬂjj?oi@f%)@{ﬁﬁ‘ri (X)
W20 ET,
WARNING_ONLY (ZERET DL, BiEAyZ—
COIRPH DS, BETLIHIBLOAEY
DOEITZEDOFERFSINET,
GENERATE_X_ONLY IZ§%E 5L, B Xy
—VIHAEN T, BET AN B LOAE
VOEMRARE (X) 12780 ET,
NONE IZE}E T HE, BEAyE—VIFH S
N BEETIHEABIOARIOMEITFOE
FREFENET,
AE: ALL A OEICERET DL, VIl — /a
VHIZT YA OREE R CTE B0
OEEEET LG EITEENLIETT, uifﬂi
F&/k/>v a2 —ay ?‘47“‘4‘/ ﬁ%FJ%ZSﬁE
LTLEEW,
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B 24T & T4k | EREA

SIM_MODE R SAFE ¥£721% FAST | SAFE PIal—varOHOEMETT, FAST ITRET
Be Vial—vary BT AR T - AEHR
TR THERITSNET, T, G/ vz —
vay TYAL TARJES L TIZE N,

SRVAL A, SRVAL B | 16 % 72 B ME T_CEr | AYEYyMES (RST) BT —h&Shi/=L&D DO
A—rOHNEEEELET,

INIT_00 ~ INIT_FF 16 #EH 256 £ M FT_TEr | 16Kb £721% 32Kb OF —% AU TLAD I
ExiEE

INITP.00 ~ INITP.OF | 16 ¥ 256 £ MH T _TEe | 2Kb £721% 4Kb DRV F ¢ F—&F XAEY TLAD

F B 2 FE

VHDL 8§83k (/2 RA T—23Y)
WD 2 SORETRFIELANEA I — L, =T (T EE ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_TDP_MACRO: True Dual Port RAM

Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

-- Note -

BRAM_TDP_MACRO_inst :

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.

generic map (
BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"

DOA_REG => 0, -- Optional port A output register (0 or 1)
DOB_REG => 0, -- Optional port B output register (0 or 1)

INIT_A => X"000000000",
INIT_B => X"000000000",
INIT_FILE => "NONE",

READ_ WIDTH_A => 0, -- Valid
Valid

READ_WIDTH B => 0, -—-

SIM_COLLISION_CHECK =>

SIM_MODE =>

SRVAL_A => X"000000000'",

"SAFE"™, -- Simulation:

"ALL™,

BRAM_TDP_MACRO

-- Initial values on A output port
-- Initial values on B output port

values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb"")
-- Collision check enable "ALL"™, "WARNING_ONLY",

—-- "GENERATE_X_ONLY" or "NONE"

"SAFE"™ vs "FAST",

- see "Synthesis and Simulation Design Guide" for details

SRVAL_B => X"'000000000"
WRITE_MODE_A
WRITE_MODE_B

INIT_0O
INIT_01
INIT_02
INIT_03
INIT_04
INIT_05
INIT_06
INIT_07
INIT_08
INIT_09
INIT_OA
INIT_OB
INIT_OC
INIT_OD
INIT_OE
INIT_OF
INIT_10

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

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

XXX XXX XXX

=> "WRITE_FIRS

-- Set/Reset value for A port output
-- Set/Reset value for B port output
T, -— "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"

=> "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"

WRITE_WIDTH_A => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE="36Kb")
WRITE_WIDTH_B => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE="36Kb"")
-- The following INIT_xx declarations specify the initial contents of the RAM
X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000",
X""0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000""

**0000000000000000000000000000000000000000000000000000000000000000™,
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INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000""

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

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_58 =>
INIT 59 =>
INIT_5A =>
INIT_5B =>
INIT_5C =>
INIT_5D =>
INIT_5E =>
INIT_5F =>
INIT_60 =>
INIT_61 =>
INIT_62 =>
INIT_63 =>
INIT_64 =>
INIT_65 =>
INIT_66 =>
INIT_67 =>
INIT_68 =>
INIT_69 =>
INIT_6A =>
INIT_6B =>
INIT_6C =>
INIT_6D =>
INIT_6E =>
INIT_6F =>
INIT_70 =>
INIT_71 =>
INIT_72 =>
INIT_73 =>
INIT_74 =>
INIT_75 =>
INIT_76 =>
INIT_77 =>
INIT_78 =>
INIT_79 =>
INIT_7A =>
INIT_7B =>
INIT_7C =>
INIT_7D =>
INIT_7E =>
INIT_7F =>

-- The next
INITP_00 =>
INITP_O1 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>
INITP_05 =>
INITP_06 =>
INITP_07 =>

-- The next
INITP_08 =>
INITP_09 =>
INITP_OA =>
INITP_OB =>
INITP_OC =>
INITP_OD =>
INITP_OE =>
INITP_OF =>
port map (
DOA => DOA,
poB => DOB,
ADDRA => AD
ADDRB => AD

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

XX X X XX

XXX X XX

set of INITP_xx are for the parity bits

X'"0000000000000000000000000000000000000000000000000000000000000000
X**0000000000000000000000000000000000000000000000000000000000000000"*
**0000000000000000000000000000000000000000000000000000000000000000*"
**0000000000000000000000000000000000000000000000000000000000000000**
**0000000000000000000000000000000000000000000000000000000000000000*"
**0000000000000000000000000000000000000000000000000000000000000000**
**0000000000000000000000000000000000000000000000000000000000000000*"
**0000000000000000000000000000000000000000000000000000000000000000"*

XX X X XX

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 port-A data

-- Output port-B data
DRA, -- Input port-A address
DRB, -- Input port-B address

CLKA => CLKA, -- Input port-A clock

CLKB => CLK
DIA => DIA,
DIB => DIB,
ENA => ENA,
ENB => ENB,
REGCEA => R
REGCEB => R

B, -- Input port-B clock

-- Input port-A data

-- Input port-B data

-- Input port-A enable

-- Input port-B enable
EGCEA, -- Input port-A output register enable
EGCEB, -- Input port-B output register enable

Virtex-5 54735
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RSTA => RSTA, -- Input port-A reset
RSTB => RSTB, -- Input port-B reset
WEA => WEA, -- Input port-A write enable
WEB => WEB -- Input port-B write enable

End of BRAM_TDP_MACRO_inst instantiation

Verilog 81k (A RAV T —3Y)

//
//
//

BRAM_TDP_MACRO: True Dual Port RAM
Virtex-5
Xilinx HDL Libraries Guide, version 12.1

BRAM_TDP_MACRO #(

-BRAM_SIZE("'18Kb"), // Target BRAM: "18Kb" or "36Kb"
_DEVICE('VIRTEX5"), // Target device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
-DOA_REG(0), // Optional port A output register (0 or 1)
-DOB_REG(0), // Optional port B output register (0 or 1)
-INIT_A(367h0000000), // Initial values on port A output port

- INIT_B(367h00000000), // 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(367h00000000), // Set/Reset value for port A output
_.SRVAL_B(367h00000000), // Set/Reset value for port B output
_WRITE_MODE_A(C"WRITE_FIRST'"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_MODE_B("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

_WRITE_WIDTH_A(O), // Valid values are 1-36 (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) ,
- INIT_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_0D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_12(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_15(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_16(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_1F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_23(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_24(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

_.SIM_MODE(*'SAFE'™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details

40
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-INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_27(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_36(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_40(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_45(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_47(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_4E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_50(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_51(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_52(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_54(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_56(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_57(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_58(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_5D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_60(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_61(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_62(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_63(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_64(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_66(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_67(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_68(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_6C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_70(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_71(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_73(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_75(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_76(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_77(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_79(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

. INIT_FF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

_INITP_08(256" hOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO)
- INITP_09(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OB(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OF (256 >h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_TDP_MACRO_inst (

)

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

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

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

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

// End of BRAM_TDP_MACRO_inst instantiation

A MR

Virtex-5b FPGA . —+# — H AR
Virtex—5 FPGA & —#% > —h : DC #{E B IO A F Hi i

42

Virtex-5 547 31) 4K (HDL A)
http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H



http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

& XILINXe

g 2=,

UniMacro IZ2DUVT

FIFO_DUALCLOCK_MACRO

: Dual Clock First-In, First-Out (FIFO) RAM Buffer

DI{DATA_WIDTH:1:0)
WE({WRITE_WIDTH):0

RST |
WREN |

WRC LK |

ADEN |
RDCLK
-

ﬂDUALCLOCK_FIFO_MAC RO

Aftributes

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

VWRCOUNT({(DATA_WIDTH):0)
=

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

EMPTY
RDCOUNT(f{DATA_WIDTH):0)
-

M=

X10865

FPGA T /XA A1 7 1y RAM 23 cfE & £, ILH RAM/ROM (36kb F£721% 18kb) L CTar 7 4F¥F 2l — g T
XFET, 7y RAMIZEENDHREMARY 7 T FIFO ZHIZA 7 YA NTEET, FIFO Id 18kb F7=1% 36kb 2
EVELTary74F¥al—arT&ET, 20 UniMacro 3 5&, it AHLEEZARITML L= vy 7 %4
TBHENTFIFO Rar 74X alb—rardEd, 7 —XE, fitAHL7uy 7O s BTy T FIFO Bt &
Hah, EXIAAIay DN S EBRYT YT FIFO ICEZXIAENET,

A L7y y oy bEX AL IOy Ty PO T vy ML TiE, ALMOSTEMPTY 752 & ALMOSTFULL
TITMW ATV T AT = SNBZERHVET, 7uyIBIERIMOTZD, 2 —T gy T ATl —
P HARIRENTWDT AT =R L ATy FAINDBIPBSET,

ENOE L

R—k4 AL B Hae
HAIAR—b
ALMOSTEMPTY H 1 FIFO DIZIET R CTORT NI B HEAHSNTOET,
ALMOSTFULL 7 1 FIFO AEYDIFIE T X TOZRIBT )L
DO 7 ar74¥al— | ADDR THREINIZT —F i J) /A
varRues i
EMPTY 7 1 FIFO 7322 T9,
FULL HH 1 FIFO AEYDFT R THTU NN )b
RDCOUNT H A a7 4% a2l — | FIFO ¥ — &5 H LR A%
varRESR
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R—k4 L & T ee
RDERR H A 1 FIFO MZEDLXIZFRAHLEITHE, T —hEhE T,
WRCOUNT H ar74F¥alb— | FIFO ¥ —FEXRAALRAH
var®kursR
WRERR Hi 1 FIFO N7 NV DEXIZEXALEITIE, TH—FENET,
AFHR—h
DI AT ar74¥al— | ADDR THRESNZT —H AJJ /R A
varRxEsR
RDCLK AT 1 BA MLy s
RDEN AT 1 A HLAR—T L
RST AT 1 FERMY R
WRCLK AS 1 HEAB Iy
WREN AT 1 FAN AR —T )V

aAvIJ4¥al—iarvk

Z® UniMacro 1ZAV AF L= a 0 DB NAE T, TIIT A TNIRTGA—=EZEHRETEDRIHNILEZLDOTY, o

V74X alb—arRESRL, T A BEAERTS T ISR EL TZEN,
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
THAVDARNEE

Z® UniMacro [ZA v AX Y T—a OB NE[RET, TVIT 4 TIIRTA—ZERETELIDICLEEHDOTY, |k
DAL T 4K a2l —varRESHRL, T AV EHEEZHTZTIOICERELTIESN,

AVARB =gy Af
i ANH]
CORE Generator™ L7 4 —F ASH]
~7adH+R—h et
Virtex-5 5473 #A4AF (HDL F)
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AR R 1%

B 24T & T4k | EREA

ALMOST EMPTY._ 16 % 13 By M# F_T¥r | EMPTY & ALMOSTEMPTY O#E2HELE T,

OFFSET 16 EHTHRELET,

ALMOST EMPTY_ 16 % 13 B MH 4+ _T¥e | FULL & ALMOSTFULL ®#4 R ELET,

OFFSET 16 #EHTHELET,

DATA_WIDTH I 1~ 72 4 DI/DO /NADIE

FIFO_SIZE b=l 18kb. 36kb 18kb FIFO % 18kb ¥7-1% 36kb AEVEL T 74
Fal—arLET,

FIRST_WORD_ 7 — LR B FALSE, TRUE | FALSE TRUE IZ3% €9 5&, RDEN %7 % —hL7<

FALL_THROUGH Th. ZZD FIFO ICEZIAENTZHEYIOTV —K
DI NET,

SIM.MODE CFH SAFE %7213 | SAFE Ralb—rarOHORETY, FAST TR

FAST ET DL, PRalb—ary EFARATF—<

VAEME-RTEITSNET, ST A
/a2l —vary FTHAY HAR]ESHLT
TEEWY,

VHDL fEift (/2 RA2 L T—23Y)

WD 2 SDOWEINHFAELL WG =L, 2 T4 T4 E S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- FIFO_DUALCLOCK_MACRO: Dual-Clock First-In, First-Out (FIFO) RAM Buffer

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

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

F1FO_DUALCLOCK_MACRO_inst : FIFO_DUALCLOCK_MACRO
generic map (

DEVICE => "VIRTEX5", -- 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 => O, -- Valid values are 1-72 (37-72 only valid when FIFO_SI1ZE="36Kb")
FIFO_SIZE => "18Kb", -- Target BRAM, "18Kb'" or "36Kb"

FIRS?_WORD_FALL_THROUGH => FALSE, -- Sets the FIFO FWFT to TRUE or FALSE
SIM_MODE => "SAFE") -- Simulation "SAFE" vs "FAST",
-- see "Synthesis and Simulation Design Guide" for details

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- Output almost empty
ALMOSTFULL => ALMOSTFULL, -- Output almost full
DO => DO, -- Output data
EMPTY => EMPTY, -- Output empty
FULL => FULL, -- Output full
RDCOUNT => RDCOUNT, -- Output read count
RDERR => RDERR, -- Output read error
WRCOUNT => WRCOUNT, -- Output write count
WRERR => WRERR, -- Output write error
DI => DI, -- Input data
RDCLK => RDCLK, -- Input read clock
RDEN => RDEN, -- Input read enable
RST => RST, -- Input reset
WRCLK => WRCLK, -- Input write clock
WREN => WREN -- Input write enable

)
-- End of FIFO_DUALCLOCK_MACRO_inst instantiation

Virtex-5 547 351) 5i4F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// FIFO_DUALCLOCK_MACRO: Dual Clock First-In, First-Out (FIFO) RAM Buffer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

FIFO_DUALCLOCK_MACRO  #(
_ALMOST_EMPTY_OFFSET(9”h080), // Sets the almost empty threshold
_ALMOST_FULL_OFFSET(97h080), // Sets almost full threshold
.DATA_WIDTH(O), // Valid values are 1-72 (37-72 only valid when FIFO_SIZE=""36Kb")
_DEVICE("'VIRTEX5"), // Target device: "VIRTEX5", "VIRTEX6"
.FIFO_SIZE (''18Kb™), // Target BRAM: "18Kb" or "36Kb"
_FIRST_WORD_FALL_THROUGH (**FALSE'), // Sets the FIFO FWFT to "TRUE"™ or "FALSE"
_SIM_MODE("'SAFE'™) // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
) FIFO_DUALCLOCK_MACRO_inst (
.ALMOSTEMPTY (ALMOSTEMPTY), // Output almost empty
- ALMOSTFULL (ALMOSTFULL), // Output almost full

.DO(DO), // Output data
_EMPTY(EMPTY), // Output empty
_FULL(FULL), // Output full
-RDCOUNT(RDCOUNT) , // Output read count
.RDERR(RDERR), // Output read error
-WRCOUNT(WRCOUNT), // Output write count
-WRERR(WRERR) , // Output write error
_DI(DI), // lInput data
-RDCLK(RDCLK) , // Input read clock
_RDEN(RDEN), // Input read enable
-RST(RST), // Input reset
-WRCLK(WRCLK) , // Input write clock
-WREN(WREN) // Input write enable

)N
// End of FIFO_DUALCLOCK_MACRO_inst instantiation

MR
Virtex-5 FPGA . —#— H AR
Virtex-5 FPGA & —# 3 —1 : DC $¥E B I O A F H ik
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FIFO_SYNC_MACRO
: Synchronous First-In, First-Out (FIFO) RAM Buffer

DI{DATA_WIDTH:1 :ﬂ FIFO_SYNC_MACRO

WE(f(WRITE_WIDTH):0
RST |
WREN |

RDEN |

FIFO_SIZE=18Kb
CLK || ALMOST FULL OFFSET=080 _
DATA_WIDTH=4

Aftributes

DO_REG=1
ALMOST_EMPTY_OFFSET=080

First-In, First-Out (FIFO) Buffer

| WRERR

| ALMOSTFULL
| FULL

WRCOUNT({(DATA_WIDTH):0)
||

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

RDCOUNT(f{DATA_WIDTH):0)
-

M=

X10954

FPGA T /XA AZiE7 7 RAM 238 f& £4u. LA RAM/ROM (36kb F7=1% 18kb) L Tar 7 4F¥ =2l —9T
xFT, 7uyZ RAMIZEENSHEA Y v/ T FIFO 2 HIZA 7 VA NTEET, FIFO (% 18kb F721% 36kb A
FUELCar 74X a2l —arT&FET, 20 UniMacro i3 5&, Gt A HHLBLOEZ AR /oy 75 H T
HEDIZ FIFO a7 4F¥ a2l —varySnFEd,

R—bDEREA

R—r4 A B R EE
H AR —h
ALMOSTEMPTY H h 1 FIFO DIZIET R TOF L= N RFHAHINT
WET,
ALMOSTFULL H A 1 FIFO AV DIFIET X THOT NIRRT L
DO H arT74¥al—var | ADDR THRESNZT —#H R
FEBM
EMPTY H A 1 FIFO 27,
FULL H A 1 FIFO AV DT X TOZU RN T )L
RDCOUNT H h ar74¥al—vay | FIFO F—# A HURA L #
E 3o il
RDERR Hi 1 FIFO NZED LXITHAHLEITHIE, T —hSh
7,
WRCOUNT H h a7 4¥al—vay | FIFO & — ¥ EXIALRA LA
E g il
WRERR Hi 1 FIFO N7V DEEILEZIADEITIE, TH—bE
nEJ,
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R—k4 L B T ae

ANTIR—k

CLK AT 1 BMAHAHL/ FEEIASB IO

DI AF ar74Fal—ar | ADDR THREShET —Z AR
eyt 4

RDEN A 1 A LAR—T

RST A 1 FEFRGIY vk

WREN A 1 FAMAR—=T )V

QAVT4FaL—Yav R

Z® UniMacro [FAV AZ L T—2a DIHRPA[RRT, TVIT A TIINRTA—ZERETEHIOIILEZLDO T, =2

Y74 2L =2 ar REBRL, T FA B AT IOITEREL TZE 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
THAVDANAE

Z® UniMacro [3A LV AX v 2= al DB N A[RET, TVIT 4 TNINRTA—ZEHRETEHIHIILEZHDOTY, b
O 74X 2l —varE£ESBL, T VA BRI T IR EL TLEE,

AV RB L T—ay W
HE Aw]
CORE Generator™ BL U 4% —K NGl
~7adYP R —h HeLE

48
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AR R 1%

B 247 & TIA4IE | EREH

ALMOST_EMPTY_ 16 HE%KL 13 By Ml TP EMPTY & ALMOSTEMPTY O #Z#ELET, 16

OFFSET HEHTRELET,

ALMOST EMPTY_ 16 % 13 ' M T RTEe FULL & ALMOSTFULL O3 ELET, 16 #E%K

OFFSET THELET,

DATA_WIDTH R 1~ 72 4 DI/DO /X ADIE

DO_REG 2 K 0.1 1 [ FIFO TiL, HEEDENMEEZFIT9HITIX 0 12
FELET,

LICRELISE . B FIFO O AL TFA
LOREBBINENE T, ZO7HT —XIZ 1 7ayy
Y AINDULAT U NREALFET A, clock-to—out
AAI T IFEELET,

FIFO_SIZE el 18kb. 36kb 18kb FIFO % 18kb F7-1% 36kb AEVELCTar 74X
L—arLET,
SIM_MODE Y&l SAFE %£721% | SAFE Rzl —varDHOEMETT, FAST IZRETD
FAST L o Ral—vary BFETFTANRRT p—< AEMFE—

ReRITSRET, BT, [ak/v3al—var
FYAL HAR P BRLCES ),

VHDL f2ift (/2 RA2 L T—23Y)

KD 2 DO LBFEELRWG S =L, =TT E 5 ORI E7,
Library UNISIM;

use UNISIM.vcomponents.all;

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

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

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

FIFO_SYNC_MACRO_inst : FIFO_SYNC_MACRO
generic map (

DEVICE => "VIRTEX5", -- 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 => O, -- Valid values are 1-72 (37-72 only valid when FIFO_SI1ZE="36Kb")
FIFO_SIZE => "18Kb, -- Target BRAM, "18Kb'" or "36Kb"

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

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- Output almost empty
ALMOSTFULL => ALMOSTFULL, -- Output almost full
DO => DO, -- Output data
EMPTY => EMPTY, -- Output empty
FULL => FULL, -- Output full
RDCOUNT => RDCOUNT, -- Output read count
RDERR => RDERR, -- Output read error
WRCOUNT => WRCOUNT, -- Output write count
WRERR => WRERR, -- Output write error
CLK => CLK, -- Input clock
DI => DI, -- Input data
RDEN => RDEN, -- Input read enable
RST => RST, -- Input reset
WREN => WREN -- Input write enable
)

Virtex-5 547 351) 5i4F (HDL )
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% 2 E : UniMacro IZDULVT & XILINXs

-— End of FIFO_SYNC_MACRO_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// FIFO_SYNC_MACRO: Synchronous First-In, First-Out (FIFO) RAM Buffer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

FIFO_SYNC_MACRO #(
_DEVICE("'VIRTEX5"), // Target device: "VIRTEX5", "VIRTEX6"
_-ALMOST_EMPTY_OFFSET(9”h080), // Sets the almost empty threshold
-ALMOST_FULL_OFFSET(97h080), // Sets almost full threshold
-DATA_WIDTH(O), // Valid values are 1-72 (37-72 only valid when FIFO_SIZE="36Kb")
_.DO_REG(0), // Optional output register (0 or 1)
_.FIFO_SIZE ('18Kb™), // Target BRAM: "18Kb" or "36Kb"
.SIM_MODE(*'SAFE'™) // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
) FIFO_SYNC_MACRO_inst (
_ALMOSTEMPTY (ALMOSTEMPTY), // Output almost empty
_ALMOSTFULL (ALMOSTFULL), // Output almost full

.DO(DO), // Output data
_EMPTY(EMPTY), // Output empty
.FULL(FULL), // Output full
_RDCOUNT(RDCOUNT), // Output read count
-RDERR(RDERR), // Output read error
-WRCOUNT (WRCOUNT) , // Output write count
-WRERR(WRERR) , // Output write error
.CLK(CLK), // Input clock
_DI(DI), // lInput data
-RDEN(RDEN), // Input read enable
_RST(RST), // Input reset
-WREN(WREN) // Input write enable

):
// End of FIFO_SYNC_MACRO_inst instantiation

LN
Virtex-5 FPGA =t —+#'— H A}
Virtex-5 FPGA 7 —# Y —b : DC FitE B LA v F Rk
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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,

TR /O A R—Fk AFGARX/CLB FVIT 47
WHNEE 7 77 ay A=
VA= =N el SN RAM/ROM

a7 44X a2l —a/BSCAN LU AX BRI T
I R—F b

XAk I/O VIR LURA
V4 AVY
THAY ILAVE 5B
CRC32 7'V 47 : Cyclic Redundancy Check Calculator for 32 bits
CRC64 U747 : Cyclic Redundancy Check Calculator for 64 bits
SYSMON V7 47 : System Monitor
TEMAC U7 47 : Tri-mode Ethernet Media Access Controller
(MAC)
MREE D7 o3y
THAY TLAVE B
DSP48E VT 47 ¢ 25x18 Two s Complement Multiplier with

Integrated 48-Bit, 3-Input Adder/Subtracter/Accumulator or
2-Input Logic Unit
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P2

5

3EFE: JruoiavilngE

& XILINXe

HAyH AUR—Rk

FHAY TLAVR

At BA

BUFG

Y2747 : Global Clock Buffer

BUFGCE

U35 47 : Global Clock Buffer with Clock Enable

BUFGCTRL

7YX 47 : Global Clock MUX Buffer

BUFGMUX_CTRL

V747 : 2-to—1 Global Clock MUX Buffer

BUFIO 7V F 47 : Local Clock Buffer for I/O

BUFR V2747 : Regional Clock Buffer for I/O and Logic
Resources

DCM_ADV U35 47 : Advanced Digital Clock Manager Circuit

IBUFG 7Y F 47 : Dedicated Input Clock Buffer

IBUFGDS 7'UXF 47 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

PLL_ADV VX747 : Advanced Phase Locked Loop Clock Circuit

PLL_BASE U35 47 : Basic Phase Locked Loop Clock Circuit

a2 J4% 2L —232/BSCAN aVviR—2R2k

THAY TLAVE

2t B

BSCAN_VIRTEX5

U747 : Virtex®-5 JTAG Boundary—Scan Logic Access
Circuit

CAPTURE_VIRTEX5

VT 47 1 Virtex®-5 Readback Register Capture Control

FRAME_ECC_VIRTEX5

V747 : Virtex®-5 Configuration Frame Error Detection
and Correction Circuitry

ICAP_VIRTEX5 V27 47 : Internal Configuration Access Port
KEY_CLEAR 7V 47 : Virtex—5 Configuration Encryption Key Erase
STARTUP_VIRTEX5 U7 47 : Virtex®-5 Configuration Start—-Up Sequence

Interface

USR_ACCESS_VIRTEX5

U7 47 : Virtex—5 User Access Register

FHEwYR1/0

FHALY TLAVE

B

GTP_DUAL

U277 : Dual Gigabit Transceiver

GTX_DUAL

7"V37 47 : Dual Gigabit Transceiver

52
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/0 AvR—%2b

FHAY TLAVR

At BA

DCIRESET

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

IBUF Y747 : Input Buffer

[BUFDS 7'U3F 47 : Differential Signaling Input Buffer

IBUFG 7"V 47 : Dedicated Input Clock Buffer

IBUFGDS V37 47 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

IDELAY U747 ¢ Input Delay Element

IDELAYCTRL V2747 : IDELAY Tap Delay Value Control

[OBUF 7YI5 47 . Bi-Directional Buffer

[OBUFDS 7'V 47 : 3-State Differential Signaling 1/0 Buffer with
Active Low Output Enable

IODELAY U747 : Input and Output Fixed or Variable Delay Element

ISERDES_NODELAY

Z'U37 47 : Input SERial/DESerializer

KEEPER U377 : KEEPER Symbol

OBUF U747 : Output Buffer

OBUFDS U5 47 : Differential Signaling Output Buffer

OBUFT 7UIF 47 : 3-State Output Buffer with Active Low Output
Enable

OBUFTDS U747 : 3-State Output Buffer with Differential Signaling,
Active—Low Output Enable

OSERDES V27 47 : Dedicated IOB Output Serializer

PULLDOWN U7 47 : Resistor to GND for Input Pads, Open—Drain,
and 3-State Outputs

PULLUP U5 47 : Resistor to VCC for Input PADs, Open—Drain,

and 3-State Outputs

oty

FTHALY TLAVE

At EA

PPC440

VT 47 1 Power PC 440 CPU Core

RAM/ROM

FHALY TLAVE

2t B

FIFO18

Y717 : 18kb FIFO (First In, First Out) Block RAM
Memory

FIFO18_36

VI T 47 ¢ 36-bit Wide by 512 Deep 18kb FIFO (First In,

First Out) Block RAM Memory

Virtex-5 4731 #AAFK (HDL F)
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5

3EFE: JruoiavilngE

& XILINXe

THAL TLAVE

2t BA

FIFO36

Y747 : 36kb FIFO (First In, First Out) Block RAM
Memory

FIFO36_72 V3T 47 ¢ T2-Bit Wide by 512 Deep 36kb FIFO (First In,
First Out) Block RAM Memory with ECC (Error Detection
and Correction Circuitry)

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

RAM16X1D_1 V37 47 : 16-Deep by 1-Wide Static Dual Port Synchronous
RAM with Negative-Edge Clock

RAM16X15_1 ZYIT 47 : 16-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

RAM16X2S VT 47 : 16-Deep by 2-Wide Static Synchronous RAM

RAM16X4S V3747 1 16-Deep by 4-Wide Static Synchronous RAM

RAM16X8S VT 47 : 16-Deep by 8-Wide Static Synchronous RAM

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

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

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

RAM32X1S_1 VT 47 : 32-Deep by 1-Wide Static Synchronous RAM
with Negative-Edge Clock

RAM32X2S VT 47 : 32-Deep by 2-Wide Static Synchronous RAM

RAM32X4S V747 : 32-Deep by 4-Wide Static Synchronous RAM

RAM32X8S V3T 47 : 32-Deep by 8-Wide Static Synchronous RAM

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

RAM64X1D V3T 47 : 64-Deep by 1-Wide Dual Port Static Synchronous
RAM

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

RAM64X1S_1 7VIT 47 : 64-Deep by 1-Wide Static Synchronous RAM
with Negative-Edge Clock

RAM64X2S V3T 47 : 64-Deep by 2-Wide Static Synchronous RAM

RAMB18 Y37 (7 : 18K-bit Configurable Synchronous True Dual
Port Block RAM

RAMB18SDP Z"UST 47 : 36-bit by 512 Deep, 18kb Synchronous Simple
Dual Port Block RAM

RAMB36 U5 47 : 36kb Configurable Synchronous True Dual Port
Block RAM

RAMB36SDP TUIT 47 : 72-bit by 512 Deep, 36kb Synchronous Simple

Dual Port Block RAM with ECC (Error Correction Circuitry)
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& XILINXe

LORZELUVIVF

THAY TLAVE &t BA

FDCPE 7°Y27 47 : D Flip-Flop with Clock Enable and Asynchronous
Preset and Clear

FDCPE_1 U747 : D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Preset and Clear

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

FDRSE_1 V27 47 : D Flip-Flop with Negative-Clock Edge,
Synchronous Reset and Set, and Clock Enable

IDDR 7'V 7 47 . Input Dual Data—Rate Register

IDDR_2CLK U747 : Input Dual Data—Rate Register with Dual Clock
Inputs

LDCPE YT 47 : Transparent Data Latch with Asynchronous Clear
and Preset and Gate Enable

ODDR 7’V 47 : Dedicated Dual Data Rate (DDR) Output Register

VIMLDRE

FHAY TLAVE

AR

SRL16

U747 : 16-Bit Shift Register Look—Up Table (LUT)

SRL16_1

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

SRL16E

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

SRL16E_1

U35 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Negative—Edge Clock and Clock Enable

SRLC32E

U3 47 : 32 Clock Cycle, Variable Length Shift Register
Look-Up Table (LUT) with Clock Enable

Virtex-5 4731 #AAFK (HDL F)
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EIE: Iro ARG & XILING

XS54 R/CLB FYZF47

THAY TLAVE & BA

BUFCF VX747 : Fast Connect Buffer

CARRY4 VT 47 : Fast Carry Logic with Look Ahead

CFGLUT5 U7 47 : 5-input Dynamically Reconfigurable Look—-Up
Table (LUT)

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

LUTS5.D U7 47 : 5-Input Lookup Table with General and Local
Outputs

LUT5 L VX747 : 5-Input Lookup Table with Local Output

LUT6 V747 : 6-Input Lookup Table with General Output

LUT6_2 U35 47 : Six-input, 2-output, Look—-Up Table

LUT6_D V27 47 : 6-Input Lookup Table with General and Local
Outputs

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

MUXE7 7VIF 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 V3747 1 2-to—1 look—up table Multiplexer with Local
Output

MUXF8 VX7 47 : 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF8_D YT 47 : 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXFS8 L ZVIT 47 1 2-to—1 Look—Up Table Multiplexer with Local
Output

Virtex-5 547 31) 4K (HDL A)
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FHAY TLAVE

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

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

FOMDY Y —A
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EAE . FHLY ILAVE £ XILINX:

BSCAN_VIRTEX5
: Virtex®-5 JTAG Boundary-Scan Logic Access Circuit

BSCAN_VIRTEX5 | o
DRCK
RESET
TDO SEL
I Aftributes I _SH”——F
| maG_cHan=1 | | caPTURE
Virtex-5 JTAG Boundary- _UPDATE
Scan Logic Access

X10935

BE
ZOTWAYy ZL AT DL, JTAG NUUE) Ay Pyl arha—J% 0 L THRERY v I/ ~T 78 AT
EHDOT, WEFEITT VAL FPGA O JTAG B RBIOEIEE A REICLE T,

IOFHAY TL AR AL AL AT, JTAG. CHAIN JB¥ED#% EIfE VY, JTAG USER 4 1 -5 (USERI 75>
5 USER4 ) MWLEEIENFET, USER i D 4 DT N TEAITHITNE, TV AVIE 4 DA RAZ L —hL
JTAG_CHAIN EMHEEZ ELET,

A BT —XTI7FT 2 DONTUZ) AX Y OFEMIIOWTIL, T —F 2 —h a2 L TEEN,

R—rDERHA

R—r% BT = B EE

CAPTURE H 1 USER My B DRFEAAIAENDET 7T 47127320, JTAG TAP 22 b —F M3
CAPTURE-DR A7 —hiZ725 & High IZ7 % —hSET,

DRCK H 1 JTAG_CHAIN (2L - TED Y CHh7- JTAG USER i it A Ehb

LT 7T 47020 JTAG TAP = b —F 78 SHIFT-DR A5 —h %7213
CAPTURE-DR A7 —hMZ725¢ TCK B ERIVEZH L E T,

RESET H 1 USER i N AIAENDET 7T 47127320, JTAG TAP =i b —F R
TEST-LOGIC-RESET 25 —hZ72% & High I 7 —hEEd,
SEL H 77 1 JTAG SV A2 USER i B it A EN -2 Z2 RLE T,

UPDATE-IR A7 —NI72BET 7T 471220, FLOa S i3 st A Eh b
FCTIT4T DEFITRNET,

SHIFT 7 1 USER I B MR FHBIAENDET 7T 4712720, JTAG TAP 2 hr—F 3
SHIFT-DR A7 —hMZ725 ¢ High I27 % —hSHET,

TDI A 1 TDI B EECEZ L ET,

UPDATE H 7 1 USER i B MR BPIAENDET 7T 4712720, JTAG TAP = b —F R
UPDATE-DR 27 —HMZ725& High IZ7—hSLET,

TDO A7 1 USER i & iR AEND LT 7T 4712720, 4MEB JTAG TDO B

X, ~278a® TDOL1 B ~DF —H A TN RENET,

FHEALDANF

AVARB L Z—ay HeAE
HE NI
CORE Generator™ BL W7 4% —K NGl
~7adDYR—h Nl
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& XILINXe

AR R 1%

ek

"84T

{[E] TIHILE

A

JTAG_CHAIN

LT

1,2,3.4 1

TV A RDA AL ATHULBE [ EE7R JTAG USER fin 4y
e ELET,

VHDL 5838 (/2 RA T —23Y)

KD 2 OOEINFEELLWIESITar—L., =T 4T (B

Library UNISIM;

use UNISIM.vcomponents.all;

-- BSCAN_VIRTEX5:

S ORNZAEV T £,

Boundary Scan primitive for connecting internal logic to
JTAG interface.

Virtex-

5

-— Xilinx HDL Libraries Guide, version 12.1

BSCAN_VIRTEX5_inst :

generic map (
JTAG_CHAIN =>
port map (

BSCAN_VIRTEXS

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

CAPTURE => CAPTURE, -

DRCK => DRCK,

RESET => RESET, -

SEL => SEL,

SHIFT => SHIFT, -

TDI => TDI,

UPDATE => UPDATE, -

TDO => TDO
);

CAPTURE output from TAP controller
Data register output for USER functions
Reset output from TAP controller

USER active output

SHIFT output from TAP controller
TDI output from TAP controller
UPDATE output from TAP controller

Data input for USER function

-- End of BSCAN_VIRTEX5_inst instantiation

Verilog 8k ([ RA2 T —3Y)

// BSCAN_VIRTEX5: Boundary Scan primitive for connecting internal
logic to JTAG interface.

//
//

Virtex-

5

// Xilinx HDL Libraries Guide, version 12.1

BSCAN_VIRTEX5 #(

.JTAG_CHAIN(1) V4

) BSCAN_VIRTEX5_i

nst (

.CAPTURE(CAPTURE), //

_DRCK(DRCK),
-RESET(RESET),
.SEL(SEL),
_SHIFT(SHIFT),
_TDI(CTDD),

//
//

_UPDATE(UPDATE), /7

.TDO(TDO)
);

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

CAPTURE output from TAP controller
Data register output for USER function
Reset output from TAP controller

USER active output

SHIFT output from TAP controller

TDI output from TAP controller

UPDATE output from TAP controller

Data input for USER function

// End of BSCAN_VIRTEX5_inst instantiation

A MR

Virtex-5 FPGA = —¥#'— HAF

Virtex=5 FPGA & —# > —h : DC Bk LA A F Hi i

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE € XILINX:

BUFCF

Fast Connect Buffer
BUFCF

Lo

w1065 3

M=

ZDTVWAL ZLAUNME, B0y 78 LUT O 1% 5100 LUT O A JICE#EER 5705,
—DEEEBR N T 7 TT, ZONvT77EFEHATDHE, CLB N7 iThbiET, LUT X, 4 DFET 1 2DV L—
TELTERTEET,

THAODANFE

Y O N e 1

il ]
CORE Generator™ LW 4 —F R
~7udHR—h R Ay

VHDL ik (A RES T—23Y)
WD 2 SOREIHIFIELEWVWESITa— L, T T AT B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFCF: Fast connect buffer used to connect the outputs of the LUTs
- and some dedicated logic directly to the input of another LUT.
- Virtex-5

—-- Xilinx HDL Libraries Guide, version 12.1

BUFCF_inst: BUFCF (

port map (
0 => 0, -- Connect to the output of a LUT
I => 1 -- Connect to the input of a LUT
):

-- End of BUFCF_inst instantiation

Verilog 8k (A RAV T —3Y)

// BUFCF: Fast connect buffer used to connect the outputs of the LUTs
// and some dedicated logic directly to the input of another LUT.
// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

BUFCF BUFCF_inst (
.0(0), // Connect to the output of a LUT
-1(1) 7/ Connect to the input of a LUT

);
// End of BUFCF_inst instantiation

Virtex-5 547 31) 4K (HDL A)
60 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H




£ XILINX. EA4E . FTHALY ILAVE
MR
Virtex-5 FPGA = —#— H AR
Virtex—5 FPGA & —Z > —h : DC Bk LA A F Hi i
Virtex-5 547 35!) H#4K (HDL B)
UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 61



http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

& XILINXe

BUFG

. Global Clock Buffer
BUFG

Lo

WA0ES £

ME

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

vy FyMEHINET,

R—bDEREA

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

THALDANAE

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

VHDL 83k (/2 RA T —2 7))

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer (source by an internal signal)
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

BUFG_inst : BUFG

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

-- End of BUFG_inst instantiation

62 http://japan.xilinx.com
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFG: Global Clock Buffer (source by an internal signal)
// All FPGAs
// Xilinx HDL Libraries Guide, version 12.1

BUFG BUFG_inst (

.0(0), // Clock buffer output
D // Clock buffer input

);
// End of BUFG_inst instantiation

FHEHR
Virtex-5 FPGA . —#— H AR
Virtex—5 FPGA & —#%>—h : DC #{E B L AL o F F

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE € XILINX:

BUFGCE
. Global Clock Buffer with Clock Enable

CE

I |J/\ o]
BUFGCE

xogad

M=

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

i I 2R

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

FHELLDANT %

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

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable (active high)
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

BUFGCE_inst : BUFGCE

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

-- End of BUFGCE_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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Verilog i1t ([ RE2 L T—3Y)

// BUFGCE: Global Clock Buffer with Clock Enable (active high)
// Virtex-5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 12.1

BUFGCE BUFGCE_inst (
.0(0), // Clock buffer output

.CE(CE), // Clock enable input
RIQ) // Clock buffer input

):
// End of BUFGCE_inst instantiation

5 MR ¥R
Virtex-5 FPGA =L —+#— H A}
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk

Virtex-5 4731 #AAFK (HDL F)
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& XILINXe

BUFGCTRL

: Global Clock MUX Buffer

BUFGCTRL
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£ XILINX: EA4E: THAY ILAVE
THADARFE
AV AB YT —ay i
£ i1
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
ERAGE M
Bt B4 =] TI4ILb | ERBA
INIT.OUT £ 0.1 0 227 4%l — a0 BURGCTRL H ) 0 #)
EREi=pncs
PRESELECT.I0 7 =A%k | FALSE, TRUE | FALSE TRUE IC E$ 5L, 27 4Fal—a%Ic 10 A
TR hEsnEd,
PRESELECT. 11 7 —Ac¥ | FALSE. TRUE | FALSE TRUE 2328, av 74 ¥ al—sar BT 11 A
NnthsivET,

AE : 2 DO PRESELECT JBME#FRIEFIZ TRUE 12952 LIETEERA,

s HIEHR
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EAE . FHLY ILAVE £ XILINX:

BUFGMUX_CTRL
. 2-to-1 Global Clock MUX Buffer

BUFGMUX_CTRL |

|5

1]
_S]

H104TR

M=

ZOTHA ZLVAUNE, 2 2DIuay I AN 1 >0ray I BV INA &R Iay s Ny 77T, 2Ok
IRANNE, T a—3 L ray s V) —AERENTSH 2 SOI/ay 7 ONTANERIRTALXICHEALET, Zoay
AR —F M BUFGCTRL {2} WTEY, —#HDOE 28 High £721% Low IZEH SN TWET, ZOTL A MNE, S
VL% 21 v VT LI DRI ELTHERLET, 2O SEUIT, Ny T rOH NIy TF R AEIELE
2 WO THHIVEZHZENTEET,

R—bDEREA

R—+4 AL 2 e RE

O H 7 LEYE say 77

10 AS 1Evh 2Oo0rayI NIID 1D

I AS 1EYh 2Oo0rayI ANIID 1D

S ATy 1 Evk 10 (S=0) F/=1% 11 (S=1) 71>
7 DR

THADANEE

AVAB = Gl

HE i

CORE Generator™ BX U 4% —K NG

~7uadH%R—h FNEE

VHDL f2if (A2 REVIT—23Y)

WD 2 DO XBFIELRWIGEITaE =L, = T4 T4 H S ORIV AT ET,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGMUX_CTRL: Global Clock Buffer 2-to-1 MUX

-— Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_CTRL_inst : BUFGMUX_CTRL

port map (
0 =0, -- Clock MUX output
10 => 10, -- ClockO input
11 => 11, -- Clockl input
S =S -- Clock select input
)

-- End of BUFGMUX_CTRL_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFGMUX_CTRL: Global Clock Buffer 2-to-1 MUX
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_CTRL BUFGMUX_CTRL_inst (
.0(0), // Clock MUX output
_10(10), 7/ ClockO input

_11(11), /7 Clockl input
-S(S) // Clock select input

)
// End of BUFGMUX_CTRL_inst instantiation
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& XILINXe

BUFIO

: Local Clock Buffer for I/0

BUFIO

X009

M=E

ZOTHA 2L AMNIIRY Y Ny T 7T, BiZZuy /B 52 AL HALET, VO SIOEMIayr Xy
REBRENL . 70— 3L 7y 7 U — AT L TWATED, Y—AR#T —4 ¥ 7 F v (@Rik/ 2570y
ZYER) ICHELTWET, ZNHDOT L AL REBREI TXAD1X, [AU7ayZEilNo oy 72 520U T&x5 1/0 ©
AT, BUFIO Ti, Bt 42% 2 oD 1/0 Z7uyy xyb (kK 3 7y JfEEiE<T) EV—at v rays Ryry
(BUFR) ZBRE) TXxE£9, 7277L. /O 7y s Xy I —7O#iHIZ /0 FIE TR DT, CLB 7 mvy7 RAM 72 dn

Ty VY —AIEEE TEEE A,

R—bDEREA

R—r4 24T = H e
0 H A 1 A=A W)
: Ay 1 ALON)
FHELLDANF &
AVAR =g HeELE
E i N}
CORE Generator™ BL O 4 —FK K]
~7udHR—h ]

VHDL Bk (/2 RAVI T —2 7))

WD 2 SORETHIFIELEWVWEASITa— L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFI0O: Clock in, clock out buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

BUFIO_inst : BUFIO

port map (
0 =>0, -- Clock buffer output
1 =1 -- Clock buffer input
s

-- End of BUFIO_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFI0: Local Clock Buffer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

BUFI0 BUFIO_inst (

.0(0), // Clock buffer output
D // Clock buffer input

);
// End of BUFIO_inst instantiation

EER N 2
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& XILINXe

BUFR

: Regional Clock Buffer for I/O and Logic Resources

| BUFR o
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HE R
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ERAT L E S

B BT & TI4ILE 5 BA
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6.7.8

VERNToNEIPERELET,
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& XILINXs E4E: THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1
BUFR_inst : BUFR
generic map (
BUFR_DIVIDE => "BYPASS", -- "BYPASS', "1, "2', "3", "4", "5, "6, "7, "8"
SIM_DEVICE => "VIRTEX5") -- Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
port map (
0 =0, -- Clock buffer output
CE => CE, -- Clock enable input
CLR => CLR, -- Clock buffer reset input
1 =1 -- Clock buffer input
):
-- End of BUFR_inst instantiation
. —" -, ~ ~
Verilog 8k (A RAV T —3Y)
// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1
BUFR #(
-BUFR_DIVIDE("'BYPASS'), // "BYPASS™, "1', "2', "3, "4", "5" "6, "7'", "8"
_SIM_DEVICE("'VIRTEX5") // Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
) BUFR_inst (
.0(0), // Clock buffer output
.CE(CE), // Clock enable input
.CLR(CLR), 7/ Clock buffer reset input
1D // Clock buffer input
// End of BUFR_inst instantiation
£ =
& M1 R
Virtex-5 FPGA = —H# — AR
Virtex-5 FPGA 7 —# 3+ —h : DC fitEB L OAA v F Rtk
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EAE . FHLY ILAVE £ XILINX:

CAPTURE_VIRTEX5

1 Virtex®-5 Readback Register Capture Control

caP | CAPTURE_VIRTEX5

CLK

Virtex-5 Readback Register
Capture Control
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& XILINXe %

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- CAPTURE_VIRTEX5: Register State Capture for Bitstream Readback
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

CAPTURE_VIRTEX5_inst : CAPTURE_VIRTEX5
generic map (

ONESHOT => TRUE) -- TRUE or FALSE
port map (

CAP => CAP, -- Capture input

CLK => CLK -- Clock input

);
-- End of CAPTURE_VIRTEX5_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// CAPTURE_VIRTEX5: Register State Capture for Bitstream Readback
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

CAPTURE_VIRTEX5 #(
-ONESHOT(*'TRUE') // "TRUE"™ or "FALSE"
) CAPTURE_VIRTEX5_inst (

_.CAP(CAP), // Capture input
.CLK(CLK) // Clock input

):
// End of CAPTURE_VIRTEX5_inst instantiation

MR
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& XILINXe

CARRY4

: Fast Carry Logic with Look Ahead

CARRY4
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£ XILINXs E4E: THAY ILAVE
— > ~ :
T 1j"1,_z'(Z),]\,jj jEi/ii
AAR =g ]
CORE Generator™ 8L 74—k ]
~7adH+R—h AAf
VHDL Bk ([ RAVIT—3Y)
WD 2 OORELHPFAELRW GBI —L, = T4 T4 HE S ORNTE T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- CARRY4: Fast Carry Logic Component
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1
CARRY4_inst : CARRY4
port map (
Cco => Co, -- 4-bit carry out
0 =>0, -- 4-bit carry chain XOR data out
Cl => ClI, -- 1-bit carry cascade input
CYINIT => CYINIT, -- 1-bit carry initialization
DI => DI, -- 4-bit carry-MUX data in
S =S -- 4-bit carry-MUX select input
)
-- End of CARRY4_inst instantiation
. —" -, ~ ~
Verilog f2i ({2 RAVL T—23Y)
// CARRY4: Fast Carry Logic Component
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1
CARRY4 CARRY4_inst (
.C0(C0O), // 4-bit carry out
.0(0), // 4-bit carry chain XOR data out
_CI(CD), // 1-bit carry cascade input
_CYINIT(CYINIT), // 1-bit carry initialization
_DI(DI), // 4-bit carry-MUX data in
.S(S) // 4-bit carry-MUX select input
)
// End of CARRY4_inst instantiation
= =
2 MR R
Virtex-5 FPGA = —H# — AR
Virtex-5 FPGA 7 —# 3+ —h : DC PR L OAAL v F Ribk
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EAE . FHLY ILAVE £ XILINX:

CFGLUTS

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

=

CFGLUTS
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£ XILINX: BAE . FTHALY TLAVE

_\\'U:'f./ DANB 77_ I£

AVARB Y E—ay He s
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~7udHFR—h R

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

CEE VA LUT DVary 74X 2 L—ab AR —T NVELIIT AR —T NI T A%, 727747 High @
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& XILINXe

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- CFGLUT5: Reconfigurable 5-input LUT
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

CFGLUTS_inst : CFGLUTS
generic map (
INT => X"00000000"")

port map (
CDO => CDO, -- Reconfiguration cascade output
05 => 05, -- 4-LUT output
06 => 06, -- 5-LUT output
CDI => CDI, -- Reconfiguration data input
CE => CE, -- Reconfiguration enable input
CLK => CLK, -- Clock input
10 => 10, -- Logic data input
11 => 11, -- Logic data input
12 => 12, -- Logic data input
13 => 13, -- Logic data input
14 => 14 -- Logic data input
):

-- End of CFGLUT5_inst instantiation

Verilog 58k ([ RA L T —3Y)

// CFGLUT5: Reconfigurable 5-input LUT
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

CFGLUTS #(
- INIT(32”h00000000) // 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), 7/ Clock input
_10(10), // Logic data input
S11(11), // Logic data input
_12(12), // Logic data input
_13(13), // Logic data input
_14(14) // Logic data input
);

// End of CFGLUT5_inst instantiation

FHTEER
Virtex—5 FPGA = —#— H AR
Virtex—-5 FPGA & —# > — : DC #EB L AL v F Fik

80 http://japan.xilinx.com

Virtex-5 54731 A4 F (HDL A)
UG621 (v12.1) 2010 4 4 B 19 A


http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

& XILINXe

CRC32

: Cyclic Redundancy Check Calculator for 32 bits

CRCIN[31:0]
|

CRCDATAVALID |
CRCDATAWI DTH[E&
CRCRESET |
CRCCLK |

CRC32

ME

CRCOUTI[31:0]
J—

A0G65

ZDOTHAY TLAUNE, 7L —L2ONEFEZFHHL T, BREEITBMATNICT L — 20K %IZBMLET, 4 CRC 7
77 i, PCI EXPRESS®, ¥ HE vk A —H v h, BLOZDOMOPILAH 7 Bha v icxt L THRESNTVSD CRC-32
ZEAAFEHLT 32 YD CRC BEHENFET, 32 B> hd CRC D7VIF 447 CRC64 Tli, 8., 16, 24, F/-iZ
32 YRDANNTFT —HEMBL T 32 ¥ v b CRC 4 T&E9,

R—b D &R EA

R—r4£ A [ B -t
CRCIN[31:0] A 32 CRC ANT —H, e KT —H% /RAMEIT 4 SATT,
CRCDATAVALID AN 1 CRCIN AJJDT —EWHEZ THHILEETRLET,
U'bl: ¥ —=XIIHHTT,
1'b0: 7 —X L MBhTT,
ZOEEETATY— T2, 74T —hshvCWbray s A7 v
M. CRC OEBRFFESNET,
CRCDATAWIDTH[2:0] ANT) 3 BRI T —5 SANEERLUET,
CRCDATAWIDTH[2:0] T — g CRC 7 —# /"2
b
0 8 Ewh CRCIN[31:24]
1 16 £ CRCIN[31:16]
10 24 £ v b CRCIN[31:8]
11 32 Ewh CRCIN[31:0]
CRCRESET AH 1 CRC LY A DRV, 7TH—h&idE, CRC T ry 7
CRCNIT OfE ik nE,
CRCCLK AH 1 CRC 7w
CRCOUT[31:0] 77 32 32 Bk CRC 71, NAMBKEES e, By MY iZ CRC T, ELA

DI T FAINDINAA B LOERTD CRC JETH CRC 2f
BICHIELTWET, CRCDATAVALIDA 28 1 IZRRESHTWAL
EWRHVET,
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& XILINXe

THAVDANEE
A VAL =gy A
E7f T
CORE Generator™ XU ' —F HELE
~7adYR—h ARAf

AR R 1%

B 84T & T4 | ERBA

CRC_INIT[31:0] 16 ¥ 32 By MH 0xFFFFFFFH CRC »NEL PAZ O HEEHRELE T,
LX30T 3L LX50T ES V= Tl fER
0xFFFFFFFF ([Z[EEE I CWET,

=3 ==

2t M 1E ¥R

Virtex-5 FPGA == —#'— HAF

Virtex-5 FPGA & —# > — : DC ¥t L OAA v F Fifk
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& XILINXe

CRC64

: Cyclic Redundancy Check Calculator for 64 bits

CRCIN[63:0]

CRCDATAVALID

CRCDATAWIDTH([2:0]

CRCRESET
CRCCLK

M=

CRCOUT[31:0]

A10316

ZOTHAL ZUAUNE, 7L — AONEEZE LT, EBE EIIERNC T L — 2O R B IEMLET, % CRC 7
17Tl PCI EXPRESS®, ¥ vk £ —H X2 bh, BLOZOMDOILH 7 abha izt L THRIES LTS CRC-32
ZHE AL T 32 8 yhod CRC WEHESNET, 64 Evhd CRC ®7YI7 47 CRC64 TiX, 8, 16, 24, 32, 40,
56, ¥7213 64 B D A ST —H AP T 32 B vk CRC 24K TEET, CRC64 FVITA4 72T 5L, 120D
"oy =R AT > TWAl 7D CRC ~N—K T ayriMEHESnET,

R—rDERHA

R—r4 AL B T ge
CRCIN[63:0] AT 64 CRC AN T —4, e KT —% /S ARG 8 NARTT,
CRCDATAVALID AT 1 CRCIN ANDT =2 NER THHIEERLET,
U'bl: 7—XIIHTT,
1'b0: 7 —X T T,
ZOEEET AT =L, TAT7 =S TWbHrays A7
M. CRC DENRFFESNET,
CRCDATAWIDTH[2:0] A 3 BRI AT —5 SANEERLET,
CRCDATAWIDTH[2:0] 7 —ZIE CRC 7 —4& NA Ewh
0 8wk CRCIN[63:56]
1 16 v CRCIN[63:48]
10 24 E'wh CRCIN[63:40]
11 32 Evh CRCIN[63:32]
100 40 £ b CRCIN[63:24]
101 UER=AN CRCIN[63:16]
110 56 £ v b CRCIN[63:8]
111 64 £ v b CRCIN[63:0]
CRCRESET AS 1 CRC LY A DRV, TH—hShdHE, CRC 7Ty 7 Hi3
CRCNIT OEIZHIH LS ET,
CRCCLK AH 1 CRC Zuv2
CRCOUTI[31:0] 77 32 32 b CRC 77, SAMP RS, By M iz CRC BT, ELA
Drayy B AINOHEHASANBLIOER{TDO CRC fETO CRC &
BACH G L CWET, CRCDATAVALID 78 1 IZg% ESN TV D
ERHVET,
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& XILINXe

THADARFE
AVAB T —gy wJ
E7f T
CORE Generator™ 8L 74—k HELE
~7udHR—h ]
ERAARELE &
B BT {[E] FI4+ILb B
CRC_INIT[31:0] 16 %K 32 B ME 0xFFFFFFFF CRC ODNEL P AZ DY IEEZREL

9, LX30T 5L LX50T ES v U=
TIZ. 72> 0xFFFFFFFF ICE &S

TWVWET,

E=3 AR

Virtex-5 FPGA = —#— H AR

Virtex=5 FPGA & —# > —h : DC ¥t B I OAA »F Fi ik
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& XILINXe

DCIRESET

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

DCIRESET
RS_T E)CKED

®10001

M=E

TOFHAy TUAVNE, A T4 X2l —1 a3 %I DCl AT —h w2y Ao HLET,

R—rDERHA

R—k% 24T B B He
LOCKED HH 1 DCIRESET LOCK 27 —# A /)
RST AT 1 DCIRESET FE[RIHIV &Y AT
THAODANEE
AV AR =g HELE
£ Al
CORE Generator™ B L O\ 4 —FK A ]
~/aOHR—k ol

VHDL fE2ik (A2 REVIT—23Y)
WD 2 DOOELHFAELIRW GBI — L, = T4 7T 4 5 E ORI £ 7,
Library UNISIM;

use UNISIM.vcomponents.all;

-- DCIRESET: DCI reset component
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

DCIRESET_inst : DCIRESET

port map (

LOCKED => LOCKED, -- DCIRESET LOCK status output

RST => RST -- DCIRESET asynchronous reset input
);

-- End of DCIRESET_inst instantiation

Virtex-5 547 351) 5i4F (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// DCIRESET: Digital Controlled Impedance (DClI) Reset Component

// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

DCIRESET DCIRESET_inst (

.LOCKED(LOCKED), // 1-bit DCI LOCKED Output
-RST(RST) // 1-bit DCI Reset Input

// End of DCIRESET_inst instantiation

FHEHR
Virtex-5 FPGA . —#— H AR
Virtex—5 FPGA & —#%>—h : DC #{E B L AL o F F
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£ XILINX: BAE . FTHALY TLAVE

DCM_ADV
: Advanced Digital Clock Manager Circuit
cukin_ | POM-ADY |
CLKFB | | CLK90
RST | | CLK180
PSINCDEC | | CLK270
PSEN | | CLK2X
PSCLK | | CLK2X180
DADDR(6:0 | CLKDV
D'”E | CLKFX
DWE | | CLKFX180
DEN | | LOCKED
DCLK | | PSDONE
DO{15:0)
|
| DRDY

M=

ZOT WAy U ANE, M HIERSRE R L OVE B A sl e A o T F b —va /a7 4 F a2l —
T alm[fE’2 DLL T7, ZDaVR—FR U MI, VAT A TREIIRDEEO /0y 7 &3S THIET 272012, %
<D FPGA 77V —var MERENET, XA F3Iv7 Var 74Xzl —a NARERE AL, DCM BASE %7~
12 DCMPS v R—x o haFEHLET,

R—rDERHA

R—r% 73 A 5] HaE
sy W71/ AT
CLRO tH7) ! CLKIN O 2 i 3L W U W 0 s oy & AL ES, 774 Vb TI,

CLKIN_DIVIDE BY 2 g% TRUE (Z§% & L7=5A LLak %, CLKIN O A 20 J& # 5
CLKIN @ ERUIZ7220E T, CLKFB ¥k L1- 4 . CLKO 1% CLKIN @
PEACHT Z B ET,

CLK90 H 1 CLKO E[RICE BB TILAEE 90 FEL 7L icrmy 2 a iU ET,

CLK180 7 1 CLKO LRUA M E CALiH%E 180 FEY 7 hL7=ray s AL ET,

CLK270 i 1 CLKO &[RIU AW CThiti% 270 fEL 7 Lizray 2 & H L ET,

CLK2X A 1 T a—T 4 AT 50-50 |2 HEFHEESALIZ, CLKO &AL AR U TR B 2 3%

Drry 7wt ILET, DCM 23uy ZREEICRDE T, AMER A Z7ay 270 1
f&C. T a—T 4 FAZNMN 25-75 DIy 7N CLK2X IZH DS FET, Zhicky,
DCM XY —Z ZayZIZk L CIELWT vy Tay 2R RBIZRD £,

CLK2X180 ) 1 CLK2X &R U A BT ARZ 180 FE 7ML Termy 2 & M TJLET,
CLKDV 7 1 CLKO EAZAHZ3[F T, CLKIN O A 208 Ma oy Ja Lizzay 78 i S

T, AT DH4%%E0%. CLKDV DIVIDE @I THRELET, T 74V TlE,
CLKIN DIVIDE BY 2 J& % TRUE (2% E LT= 6 Lighix. CLKIN O %8 i £
1L CLKIN O JE P E LR CIZ720FET,
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& XILINXe

R—bt4 A

i He

CLKFX A 1

WOXTROONDJE W DIy = HHLET,
CLKFX @ Jf# % = (M/D) x (CLKIN 4 %h J& 3 #%)

ZOA T, M L CLKFX MULTIPLY EMECTHEL. D I CLKFX DIVIDE J& M CHa
ELET, M BLUD OEOHH, ANBLOH O FEE#HIHIL, 207 —%7
IF DT —H—b BB TLEE, CLKFX HADNNE LRy Ui, 74—
KRy 232 (CLKFB) M S H L&, CLKO, CLK2X, 3L CLKDV D H EA
DTy PITRIZBIVET, M & D DIEICAKRED 720 GE | ALFIE D Ahrays 4
AN EICHIZBNET, T 74/ TlE, CLKIN.DIVIDE BY 2 J&#:% TRUE (Z#%
ELTZGA LIAMT, CLKIN OF 20 A1 4% CLKIN O JE L RCIZ/20ET,

CLKFX180 Hoh 1

CLKFX &RICJE M BCirfE% 180 EES 7 L=y r&2 L E 1,

CLKIN AS 1

DCM 1Y — & 7uy 7ML £9, CLKIN OEEBIZZOT —FT7F %D
T =2~ CHRESNEZHANICTI2LERHVET, JuvI AJME B, K
DONT DRy 7 7 LA L E 3,

IBUFG : Z7a—/ 3L Zay 7 ANy 77, T8 A LT DCM ERIUH (EFE
L) 1255 IBUFG 2358, 7ay I AJISARNHEINET,

BUFG/BUFGCTRL : N7 a— )L sayy NyT7, BHEZ7o— LV iRE
EHLTT RAZALEOED DCM THEREN C&EF, 2 D0 DCM ZEIII B
THEA1TIL. DCM @ CLKIN B 2R Tx ¥4,

IBUF : AJi/8y 77, IBUF © CLKIN A fZBRE3 584 . PAD 2°5 DCM A
NADAR 2 — TSN T, Do BN A EMERHVET, o7y
Fal—af, ALV TITZEN,

CLKFB Vi 1

say 7 N ORBIEZREL TI/ay I ANENARERIZ DO BT 57097
fF5TT, DCM IZ7 4 —R w7 & fa35I121%, CLKO H /1D 4% CLKFB AJj
WL E T 03, W 74— R w7 O8461% BUFG 2 R —3R b LT, 4
T4 —R w7 DA 1T OBUF - IBUFG 2/ L$3, CLK FEEDBACK @M% 1X |2
FELET, CLKFB ¥'ra#Eki+5&, CLKO, CLKDV, 3L U CLKFX 2% CLKIN
ONABICHIZ B E T, CLKFB B2 %28t L7224 1%, CLK FEEDBACK %
NONE (2% ELET, DA CLKFX BJX O CLKFX180 H /1%, CLKIN DAL
WA BNEFADE N ET,

AT —=H AWM/ HIEA T

LOCKED ) 1

RART TAARBTET L, BAEDBRMR W RE T D Z &2 R T RIMIH 1,

PSDONE A 1

X AFIv7 CLKIN L2k A7), High (1) ®&ZiE CLKINI 73, Low (0) ® X%
CLKIN2 REIRENFET, 2 2D/ ay I EBIRTHIMLEN 2 WEAIT, ZOA
HE1ICLET,
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& XILINXe

R—k£

A

=]

i He

RST

AT

DCM [E#zYtyhLET, RSTE 51X, 777 47 High ORIV TF, RST
EEETH—NTBHE, TTH DCM H ) (LOCKED {§ 5, A7 —4 2155, 117
Ty ) BN =R a0 4 YAV LRI Low 12720 ET, Vv MIFERYTHAB
7o TAT = I vy I DGO ATV BELN VAo T T a—T o
P ATIVNERITZD, 7y VB DO AR 2 — BN INR D REENRHVET, ZD7-
B, TNAARENAL T4 2L —2ar THGEACII AN B EE LT T 58561,
RST B> 324 ERHVET, RSTIEFET 4TV —rT25L, kD CLKIN #
ATNVCRIMIL COayrEay ZIREICT D7 e AR L £, DCM 23y Mk
ICIELL By Z7E&N 55912 T 5121, CLKIN E 523 faEh., 3 7ay s A4 70 LL
L #ZEFTDECTCRSTIESET ATV =L TEBMERHVET, EOFTVF AT
b, 7y I NEETHET DCM ZUEy MR TOMLERHVET, 27 1F=2
L —3a2 T, GWE MMiEBRENSET DCM X H BB By MRBEB ISR S E
T, ZoruayZit, GSR BV —AENLHEEELET,

PSCLK

AT

DCM fifHS 7 DY —2 say 7% U Ed, AT 7R v ZE5iE, Enrmay
7V —A (NEEIINE) CTHEREh C&a 7,
PSCLK o J& i $#iF 1%, PSCLK_ FREQ_LF/HF TERLET (D7 —FF27F ¥ D

F =2 — A5 M), CLKOUT_PHASE_SHIFT &4 NONE F7-1% FIXED T3 &
LTCWAEATR. COANETTURICHERTHILERHVET,

PSINCDEC

AT

PSINCDEC A J31%, PSCLK (ZF#HIL T Ed, CLKOUT PHASE SHIFT N ZE%£—
ROWTNMNIIEESNTWDEXI, M T MEEE AL TIAN/ T IVA NS
7O LET, MRS MR E AL VAN FOVA T DL ZHIDSETH
F17vy 7 ODAFRDY 7L E 9, PSINCDEC 12 572% High D& 13A 27V A R, Low
DEHITT VI A MENFET, CLKOUT PHASE SHIFT J&#:% NONE F£7- 1% FIXED
ICEELTCWDEARIE, COANETIURICHERTOVLENRHVET,

PSEN

AT

PSEN A 7713, PSCLK IZ[RH#L T\ &9, CLKOUT PHASE_SHIFT W& #E—KIZ
BRESNTNDEXIZ, OB FICL o TRIEMAES 7 NG LET, MY 7
NB T AI21E, PSEN (5% PSCLK @ 1 YAV NVST 754 7T ALEERHY
F9, MAHOZEFIL, CLKIN @ 100 E#i4r & PSCLK @ 3 JA# /3% 7= Re LA
IZHZNIT/20  PSDONE 78 High (27252 &2 kRS Ed, MHENET D,
HINC R B R EALL 7 o F I3 AL FH e PSEN 2314 R — 7 /LT 5T
PSDONE 73 High (2725 FTHO M. DCM D H17ay 213 E OIS E — 4 R D
S LT OB EIL TW&E9d, PSDONE 78 High (127257256, ik 7 ME5E
T %, CLKOUT PHASE_SHIFT J&/:% NONE F7-1% FIXED 23R EL TV 5
Bl ZOANNETTUoRICERTALERHYET,

BAFIyr Var 74 ¥Fal—gy / DCM AT —H R

BAFIvT ar 74X 2l —arOFEEMNT, 3%24 7 /N1 AD Configuration User Guide ZZ MR L TLZE W,
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& XILINXe

R—r4£ AME =2 K HE
DO tHh7) 16 BAF Iy Var7 4 Fal—var AL TRV AL DCM O AT — 2 A H
N HERALTWAEASITYar 74X al—arDF —ZH I 0ET, DCM %
T —HAANRKRINTWDGEA, RO~y 7T B HENET,
DO[0] : fTFHS 7R F—R—Tm—
DO[1] : CLKIN 0 ik
DO[2] : CLKFX ?f& 1k
DOI[3] : CLKFB 0 1k
DO[15:4] : E|VY4 T2
DRDY Hi 77 1 DCM DZ AT Iy Var 74X ol —a BERENUE(R 52 T IR T2 2R L ET,
DI AT 16 DI AN AL A FIvr Var 74 Xal —arOF —Z AT TT, ZONRREE
FALZWEAE., T RTOE Y 0 12T 20 ERHVET,
DADDR AT 7 DADDR AT, FAF I Var 74Xzl —iab DT RLAASITE, 2o
2ZEEH LW IT. T _RCOE YN 0 I2TALERHYET,
DWE AT 1 DI 7 —#® DADDR 7 RLA~DEZALEFIETHT7A4 A 2—T VIEETT,
ERLZ2WEA L, Low IR TALENRHVET,
DEN AT 1 HAFIyr Var 7 Xalb—var a0 EInEHE+T 55T, ¥
AFIvT Va7 4F ol —a M HEIN TN EXIZ DO H /3R 2 DCM A
T — A BRI 5121, DEN & Low ISR ETHLENHYET,
DCLK AT] 1 DCM DX AFIvz Var 74X al —arBBOY—2 Jay 727,
DCLK 2%, CLKIN &I B I OVE W E A IEFR W e ray 72 C&ET, 41
FIvr Varz 4 Fal —ary sayJEER Eorayy V—ATTHLERENT
%4, DCLK OB EHPHIIZDT —X%T7F v DF —F —MIEZ#HESh T
9, AAFIvT Va4 Xal—ar2FEALARWVWESIX. 2OANETT
RIZHERE T DL ERHVET,
THAVDANFE
AAR L T— gy Ay
HE N
CORE Generator™ 3L O 4 #—F L
~7udHFR—h Nl
ERAAEEEE S
B BT [l TI+IE B
CLK_FEEDBACK Pl 1X. NONE 1X vy T 4—R AR I EEEE
CLKDV_DIVIDE wENEOE | 1.5, 2.0, 2.5, 3.0, 2.0 CLKDLL, CLKDLLE, CLKDLLHF, DCM
3.5, 4.0, 4.5, 5.0, Dray 74y E R (CLKDV ) o4y A
5.5, 6.0, 6.5, 7.0, teEFEE
7.5. 8.0, 9.0, 10.0,
11.0. 12.0. 13.0,
14.0. 15.0, 16.0
Virtex-5 54731 A4 F (HDL A)
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& XILINXe

Bt BT & T4k &5t BA
CLKFX_DIVIDE i3y 1~ 32 1 CLKFX /104y J8 ez 46 &
CLKFX MULTIPLY I 2~32 4 CLKFX /1 DS e 246 &
CLKINDIVIDEBY 2 | 77— 4t# | FALSE, TRUE FALSE DCM D A7 vy 7 @O E 24
IoC, BEBLZIEUCTA 7 ey 7 B K
& 2 THRE
CLKIN_PERIOD E N A | 1.25 ~ 1000.00 10.0 AHrvy 7oA % 1.25 ~ 1000.00 O
FPH TR E (ns)
CLKOUT_PHASE_ = NONE, NONE MARY 7D E—REEE
SHIFT FIXED,
VARIABLE_POSITIVE,
VARIABLE_CENTER,
DIRECT
DCM_PERFORMANCE_| 7% MAX_SPEED, MAX_SPEED DCM &2 O & B sy a7 54
MODE MAX_RANGE T DI EcaEAL T B, LAY 7 NG
DIEVMEJE R D 7ay 75 AT 559
S K | M RS VARY o =0
DESKEW_ADJUST Pl SOURCE. SYSTEM._ T 4R PRADNRIE D A, ) —
SYNCHRONOUS, SYNCHRONOUS | Z[@H#IDA L —T = A AT 4505
SYSTEM_ NHVET,
SYNCHRONOUS,
0~ 15
DFS_FREQUENCY._ el LOW, HIGH LOW JEB A RO BT — R e T
MODE
DLL_FREQUENCY_ ==l LOW, HIGH LOW DLL O JE 4T — R & 45
MODE
DUTY_CYCLE. 7 — L {%% | TRUE, FALSE TRUE CLKO. CLK90, CLK180, CLK270 ™% H!
CORRECTION HNOT 2—T 4 AT NVEAEIE
FACTORY_JF 16 K 16 B M FOFO ZDJ@EMEIL. DCM DOV v 7 4 V2 EHEIT
HHLES, YAV I2ANLORRRLIC
ZDOT T ANVMEZEEE LTSN,
PHASE_SHIFT EiS g -255 ~ 1023 0 PFHY 7 D REARE, ZOMOFPA
CLKOUT_PHASE_SHIFT O EICLE-T
H20ET,
SIM_DEVICE S | VIRTEX4, VIRTEX5 F S A AD R
VIRTEX5
STARTUP_WAIT 7 — %% | FALSE, TRUE FALSE TRUE 2R ET 5L, DCM 23y 7RI

RHECALTA4F 2l —Tay AF—R Ty
T =l U ADRRE LTS A7V TR

VHDL

Rk (AVRBT—23Y)

WD 2 DOEXPFIELRWIG A ITae—L, =TT B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE £ XILINX:

-- DCM_ADV: Digital Clock Manager Circuit
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

DCM_ADV_inst : DCM_ADV
generic map (

CLKDV_DIVIDE => 2.0, -- Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5

-- 7.0,7.5,8.0,9.0,10.0,121.0,12.0,13.0,14.0,15.0 or 16.0
CLKFX_DIVIDE => 1, -- Can be any integer from 1 to 32
CLKFX_MULTIPLY => 4, -- Can be any integer from 2 to 32
CLKIN_DIVIDE_BY_2 => FALSE, -- TRUE/FALSE to enable CLKIN divide by two feature
CLKIN_PERIOD => 10.0, -- Specify period of input clock in ns from 1.25 to 1000.00
CLKOUT_PHASE_SHIFT => "NONE", -- Specify phase shift mode of NONE, FIXED,

-- VARIABLE_POSITIVE, VARIABLE_CENTER or DIRECT

CLK_FEEDBACK => "1X'", -- Specify clock feedback of NONE or 1X
DCM_PERFORMANCE_MODE => "'MAX_SPEED", -- Can be MAX_SPEED or MAX_RANGE

DESKEW_ADJUST => "'SYSTEM_SYNCHRONOUS™, -- SOURCE_SYNCHRONOUS, SYSTEM_SYNCHRONOUS or
- an integer from O to 15

DFS_FREQUENCY_MODE => "'LOW", -- HIGH or LOW frequency mode for frequency synthesis

DLL_FREQUENCY_MODE => "LOW", -- LOW, HIGH, or HIGH_SER frequency mode for DLL

DUTY_CYCLE_CORRECTION => TRUE, -- Duty cycle correction, TRUE or FALSE

FACTORY_JF => X"FOFO", -- FACTORY JF Values Suggested to be set to X'"FOFO"

PHASE_SHIFT => 0, -- Amount of fixed phase shift from -255 to 1023

SIM_DEVICE => "VIRTEX5", -- Set target device, "VIRTEX4" or "VIRTEX5"

STARTUP_WAIT => FALSE) -- Delay configuration DONE until DCM LOCK, TRUE/FALSE
port map (

CLKO => CLKoO, -- 0 degree DCM CLK output

CLK180 => CLK180, -- 180 degree DCM CLK output

CLK270 => CLK270, -- 270 degree DCM CLK output

CLK2X => CLK2X, -- 2X DCM CLK output

CLK2X180 => CLK2X180, -- 2X, 180 degree DCM CLK out

CLK90 => CLK90, -- 90 degree DCM CLK output

CLKDV => CLKDV, -- Divided DCM CLK out (CLKDV_DIVIDE)

CLKFX => CLKFX, -- DCM CLK synthesis out (M/D)

CLKFX180 => CLKFX180, -- 180 degree CLK synthesis out

DO => DO, -- 16-bit data output for Dynamic Reconfiguration Port (DRP)

DRDY => DRDY, -- Ready output signal from the DRP

LOCKED => LOCKED, -— DCM LOCK status output

PSDONE => PSDONE, -- Dynamic phase adjust done output

CLKFB => CLKFB, -- DCM clock feedback

CLKIN => CLKIN, -- Clock input (from IBUFG, BUFG or DCM)

DADDR => DADDR, -— 7-bit address for the DRP

DCLK => DCLK, -- Clock for the DRP

DEN => DEN, -- Enable input for the DRP

DI => DI, -- 16-bit data input for the DRP

DWE => DWE, -- Active high allows for writing configuration memory

PSCLK => PSCLK, -- Dynamic phase adjust clock input

PSEN => PSEN, -- Dynamic phase adjust enable input

PSINCDEC => PSINCDEC, -- Dynamic phase adjust increment/decrement

RST => RST -- DCM asynchronous reset input

);

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

// DCM_ADV: Digital Clock Manager Circuit

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

DCM_ADV #(

.CLKDV_DIVIDE(2.0), // Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5

// 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0

.CLKFX_DIVIDE(1), // Can be any integer from 1 to 32

_.CLKFX_MULTIPLY(4), // Can be any integer from 2 to 32
-.CLKIN_DIVIDE_BY_2(""FALSE'"), // TRUE/FALSE to enable CLKIN divide by two feature
_.CLKIN_PERIOD(10.0), // Specify period of input clock in ns from 1.25 to 1000.00
.CLKOUT_PHASE_SHIFT(*'NONE™), // Specify phase shift mode of NONE, FIXED,

// VARIABLE_POSITIVE, VARIABLE_CENTER or DIRECT

.CLK_FEEDBACK('1X"), // Specify clock feedback of NONE or 1X
-DCM_PERFORMANCE_MODE (""MAX_SPEED"), // Can be MAX_SPEED or MAX_RANGE
_.DESKEW_ADJUST (**'SYSTEM_SYNCHRONOUS'"), // SOURCE_SYNCHRONOUS, SYSTEM_SYNCHRONOUS or

// an integer from 0 to 15

.DFS_FREQUENCY_MODE(*'LOW'"), // HIGH or LOW frequency mode for frequency synthesis
_DLL_FREQUENCY_MODE(''LOW'"), // LOW, HIGH, or HIGH_SER frequency mode for DLL
_DUTY_CYCLE_CORRECTION(**'TRUE™), // Duty cycle correction, "TRUE"/"FALSE"
_FACTORY_JF(16°hf0f0), // FACTORY JF value suggested to be set to 16”hf0f0
-PHASE_SHIFT(0), // Amount of fixed phase shift from -255 to 1023
_SIM_DEVICE("'VIRTEX5'"), // Set target device, "VIRTEX4" or "VIRTEX5"
_STARTUP_WAIT('FALSE™) // Delay configuration DONE until DCM LOCK, "TRUE"/"FALSE"

) DCM_ADV_inst (

)

.CLKO(CLKO), // 0 degree DCM CLK output

.CLK180(CLK180), // 180 degree DCM CLK output
.CLK270(CLK270), // 270 degree DCM CLK output

-CLK2X(CLK2X), // 2X DCM CLK output

.CLK2X180(CLK2X180), // 2X, 180 degree DCM CLK out
.CLK90(CLK90), // 90 degree DCM CLK output

.CLKDV(CLKDV), // Divided DCM CLK out (CLKDV_DIVIDE)
.CLKFX(CLKFX), // DCM CLK synthesis out (M/D)
_.CLKFX180(CLKFX180), // 180 degree CLK synthesis out

.DO(DO), // 16-bit data output for Dynamic Reconfiguration Port (DRP)
-DRDY(DRDY), // Ready output signal from the DRP
-LOCKED(LOCKED), // DCM LOCK status output

_PSDONE(PSDONE) , // Dynamic phase adjust done output
.CLKFB(CLKFB), // DCM clock feedback

-CLKIN(CLKIN), // Clock input (from IBUFG, BUFG or DCM)
-DADDR(DADDR), // 7-bit address for the DRP

.DCLK(DCLK), // Clock for the DRP

_DEN(DEN), // Enable input for the DRP

_DI(DD), // 16-bit data input for the DRP

_DWE(DWE), // Active high allows for writing configuration memory
.PSCLK(PSCLK), // Dynamic phase adjust clock input
_PSEN(PSEN), // Dynamic phase adjust enable input
-PSINCDEC(PSINCDEC), // Dynamic phase adjust increment/decrement
_RST(RST) // DCM asynchronous reset input

// End of DCM_ADV_inst instantiation

EER N
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DSP48E

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

OPMODE(6:0)

DSP48E

ALUMODE(3:0
CAHRYINSEL[Z&

A(29:0)
B(17:0
C(47:0

CEA1
CEA2 |
CEB1 |
CEB2 |

CEC
CEM |
CEP |
CEMULTCARRYIN |
CECTRL |
CECARRY F
CEALUMODE |

RSTA

RSTB |

RSTC |

RSTM |

ASTP |
RSTCTRL |
RSTALLCARRYIN |
RSTALUMODE |

CLK

ACIN(29:0
BCIN(17:0
PCIN(47:0
CARRYIN
CARRYCASCIN |
MULTSIGNIN |

Altributes

ACASCREG=1

ALUMODEREG=1

AREG=1

AUTORESET_PATTERN
DETECT=FALSE

AUTORESET_PATTERN
DETECT_OPTINV=MATCH

A_INPUT=DIRECT

BCASCREG=1

BREG=1

B_INPUT=DIRECT

CARRYINREG=1

CARRYINSELREG=1

CREG=1

MASK=3FFFFFFFFFFF

MREG=1

MULTCARRYINREG=1

OPMODEREG=1

PATTERN=000000000000

PREG=1

SEL_MASK=MASK

SEL_PATTERN=PATTERN

SEL_ROUNDING_MASK=SEL_MASK

USE_MULT=MULT

USE_PATTERN_DETECT=NGQ_PATDET

USE_SIMD=ONE48

ACOUT(29:0)
—

BCOUT(17:0)
—

PCOUT(47:0)

_—
CARRYCASCOUT
MULTSIGNOUT
CARRYOUT(3:0)

—

_P(47:0)

OVERFLOW
UNDERFLOW
PATTERNDETECT

PATTERNBDETECT

ME

X10939

ZOTHAL L ACNE, ZRENENZ RO N—R P 7 ry7 T, %<0 DSP 7AITVXATRLND/NMITH
WA RE LA ERR CE £, JO7uy 7 Tk, A, NE, R, 28, o7 B, BSXOVF— itz
EMEFTEET,

AR— D 5t 5

R—r4£ B[ B B BE
F =B R—]
A AT 30 FRARAD 25 b 7 —X AN FITMEAR/ nPy 7 2=y
(LU) ~® 30 vk MSB & —# A 7]
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R—r4£ A [ = HEHE
B AJi 18 FHEIE~D IS Y T —H ANFRITINEAR /0Py ) 2=k
(LU) ~® 18 ¥R LSB & —% A h
C AD 48 MEZ/mYy7 2=yh (LU) ~D 48 Ewk F—Z A BIW
(F72030) RF—r B
CARRYIN AN 1 MERR/ oYy 2=k (LU) ~DAEHFv)— A
p 7 48 T4~ F—=2 7
CARRYOUT H 7 4 B ONE, BERE) oy —HHEE
USE SIMD %3 FOUR12 O34, CARRYOUT[3:0] (X 525/
ME/vyyy 2=vk (LU) ZNEN0HD 12 EvhDF ¥
V—HhzEELET,
USE SIMD 7% Two24 @54, CARRYOUT[3] 5L
CARRYOUTI1] X B/ ME/ALU ZN b0 24 Bk
DOxF ¥V —HWhEFELET,
USE_SIMD %% ONE48 D54 . CARRYOUT[3] L AE/ N/
nYy7 a=vh (LU) »HOME—DF 7% vV —H 1T,
HEI NS/ AT —H A2 E b
CLK AH 1 DSP48E 71y 7 AN 77
OPMODE A7 7 ALUMODE & 32 DSP4SE D S AL 238 4R 4~ A5 A F1 T,
ALUMODE AT 4 MEBIOREHEE2EGErYyr 2=y (LU) 777 ar ki
WIDH1ATITT,
CARRYINSEL AH 3 DSP48E ~DF ¥V — A SV — A& HEINLET,
OVERFLOW Hi 1 PNE— R ERDME FHE AL PREG=1 O EX|C, NS/ B4 —
N—Tu—%Hmt 45727547 High DH1T9,
UNDERFLOW tH7) 1 JRB— R R S PREG=1 D E|C, IS/ B CT
H— Tu—ZH9 577747 High D 51T3,
PATTERNDETECT H 1 77747 High D% — T, MASK BIECHEEL-ET T
PATTERN D RHELT-fEE P DEA—E L7~ L X\Z High 12720 ¥
T, FERIIPERILZuys YAV THASHET,
PATTERN BDETECT H A 1 T T 47 High D/3%— T, MASK BIECHREL-ERTT

PATTERN O RHALT-fEE P DEA —F L 72L& E(Z High 12720 F
9, FERIFP LRIy AN THDENET,

Vevh/rvayy fx—7

VAT

RSTA ASH 1 AR—hk LT RY (AREG=1 F£721% 2) OT7 7747 High OIFEHHY
Ty, FEHLRWG A ITGHmEMEE 0 ICLET,

RSTB AN 1 B AR—hk LU A% (BREG=1 £721% 2) DT 77 17 High D[RV
Ty T, FEHALRWE S IXGREMEZ 0 1ZLET,

RSTC AH 1 C R—h LY AH (CREG=1 F£721% 2) OT 7T 47 High ORIV
Ty hC, FEHLRWSG A ITGmEEZ 0 ICLET,

RSTM AH 1 FHEEL U AX (MREG=1) ®7 77+~ High ORI YT,
ERLRWEAITHBEE 0 ICLE T,

RSTP AT 1 P H 77, UNDERFLOW H /7, OVERFLOW H 7).

PATTERNDETECT {77, PATTERNBDETECT /7. BX W
CARRYOUT Hi /1L 2% (PREG=1) ® T 7 17 High O RI#IY
Ty T, FEHLRWG A IEGmEEEZ 0 ICLET,
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R—h4%

A

H

i He

RSTCTRL

AT

OPMODE 3T} CARRYINSEL L 24 (OPMODEREG=1 Xt
CARRYINSELREG=1) ®7 77 47 High ®RI#AVEv T, EHL
WA R EMA 0 ICLET,

RSTALLCARRYIN

AT

L%y — A S P 2% (CARRYINREG=1 F7/=2i%
MULTCARRYINREG=1) ®7 77 1~ High ORIV~ T, fEH
LW TR EREE 0 IcLET,

RSTALUMODE

AT

ALUMODE L 24 (ALUMODEREG=1) 7 2517 High @ [a
Uy T, LW ITGmEEZ 0 ICLET,

CEAlL

AT

A R—hk LY RZ (AREG=2) DT 75 47 High Dr/av s A4 F—
AT, ERALRWEESE AREG=2 O &35 FMEL 112,
AREG=0 F£721% 1| OB ITmEEE 0 ICLET, 2 DDLU RZ %
FERTAEE81F. 2oL 22n 1 BREICRVET,

CEA2

AT

AR—NVLVREDOT T 47 High DIy AFX—T VT, il

L7246 & AREG=2 DA 1L BMES 1 12, AREG=0 F7=

1 OEAITREMEE 0 IZLET, 2 DDLU RAXEHHT 5
HlF. 2oL REN 2 BrBIZRVET,

CEBI1

AT

B AR—h LY A% (BREG=2) DT 7517 High ®Dravs A x—
TAT, ALV EA L BREG=2 O8A I35 EL 11T,
BREG=0 F721% | O%AILmEHEEZ 0 IZLET, 2 DDLU RE%E
EATAEEIT. 2oL AZN 1 BRBEICRVET,

CEB2

AT

BR—K VLI REZDT 75 47 High Druay 7 A3 —T )T, ff

L7204 & BREG=2 O¥& X imEE % 1 12, BREG=0 £/

T 1 OBAIEREEEZ 0 IZLET, 2 SDOL U RFEF T8
BlX. 2oL REN 2 BrBIZRVET,

CEC

AT

C R—h LI RZ (CREG=1) DT 7T 147 High D/ay7 £ F—7
LT, ERALZWSE ST BREE 1 ICLET,

CEM

AT

FHDOLUAH (MREG=1) DT 7T 47 High Dr/vavs A 3x—T v
T, ALV A IREEL 1 1LET,

CEP

AT

AR —R LY 2% (PREG=1) T 27747 High DYy 43—
TNT, EHLRWIGAITGREEE L ICLET,

CECTRL

AT

OPMODE BLOF% ¥ — AL ZE LI AH (CTRLREG=1) ®7
7547 High ®ray 7 A x—7 /LT, RHLRWEA TR
fliz 112LET,

CECARRYIN

AT

Fxl)— AL 2F (CARRYINREG=1) ®7 75 17 High ®»ray
I AFZ—T T, ERLEWESITGmEEAE 1 ICLET,

CEMULTCARRYIN

AT

SFRE e D EFITTHREFONTF v — LIRK
(MULTCARRYINREG=1) ® /12 A F—7 LG,

CEALUMODE

AT

ALUMODE A 1LY A4 (ALUMODEREG=1) ®Z/ 1y 7 A3 —
T,

AAT—FR R—Fk

ACIN

AT

30

R—F A DIARr —F AT, BATF—REREESNTWS EALD
DSP48E @ ACOUT |28 LE, HHLARWEAIL, A—F
BT _TEaicLET,

BCIN

AT

18

R—F B DHAF—R AN T, AR —FERESNL WD LD
DSP48E @ BCOUT (2L £, ALV AL, FA—F
Y ATERcLET,

PCIN

AT

48

R—F P DHRTr —FR AFI T, HAF—REEFESNTWDS EALD
DSP48E @ PCOUT IZ#fi L k4, HALARWESIL, A—Fh
FyATERIcLET,
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R—r4£ A [ = HEHE

CARRYCASCIN AS 1 {7 DSP48E @ CARRYOUT[2] & A — RS UET,

MULTSIGNIN AT 1 48 B ML LD D B BRI EIS, DA —RESI TS
DSP48E O F e DO 5 H &AL T, INFELS/ BREEOH 1D
B E2YERELE T, MULTSIGNOUT H e iz sk ¥ 1,

ACOUT H 30 R—FA DHAr —FH /T, A —REGEESNTWS LD
DSP48E @ ACIN (28t LET, A LZRWEG S IIRBRICL
ij—(}

BCOUT H 18 A=k B OHRF—RH T, AR —REEHREISN TS FALO
DSP48E @ BCIN (¥t LE T, i LW IG& TRk
iﬁ—!}

PCOUT H 48 R—k P OARr =K1 T, AT —REHRINTND FALO
DSP48E @ PCIN |[Z#keLET, HHLAaWGAIdRBERIICL
iﬁ—o

CARRYCASCOUT H 1 KD DSPASE |2 A — Rt S i17z CARRYOUT(3]

MULTSIGNOUT H 7 1 FHEBOHFSH N ZHERAL T, IR —FEHSN TV 5 DSP48E
TINHE R/ BRER O/ S 2R L9, MULTISIGNIN A S’
WZDHEERLET,

THAUDANEE
A VAR L T—gy )
i e
CORE Generator™ BJL N7 4 —F ANH]
~7adPR—h ol

EAARTREMSE

B "84T [:] T4 | BREA

ACASCREG FhH 0.1.2 1 AREG @t LA TEHAL, ACIN B2
T—RASID A AN DRZOEEIEELE
T, AREG OELL FIZT2H4ERHVET,

AREG BT 0,1,2 1 A ANV PR EA T DI ERRELET,

ALUMODEREG K 0.1 1 ALUMODE A BNV T AR EAFT D%
BELET,

AUTORESET_PATTERN_ | 7" — L ft ¥ TRUE, FALSE | FALSE AUTORESET_PATTERN_DETECT_OPTINV T

DETECT ERSNTARE = A IRz DIy

P ATNTIHAELZSA . DSPASE O P LU AHX
(REEE XA 2E) 2RO a7 A0
L THBIMIZUEYNUET,

AUTORESET_PATTERN_ | sr==7% MATCH, MATCH A) SE—U R —Fh LTl F7m1T B) SF—L
DETECT_OPTINV NOT MATCH WFBRIED a7 AL TIE— B L WRZ
DEFIDZOY T AN T—HLTWZEE
|12, AUTORESET_PATTERN_DETECT 2LV P
LURBEIRO Iy Y H A7V THENIIZY
TR THERENERELET,
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BiE BT E T4k | ERER
A_INPUT p==dl DIRECT DIRECT A (DIRECT) F7-1% ACIN (CASCADE) ™\
CASCADE NmEEIRLET,
BCASCREG I 0.1.2 1 BREGJE ME LM A B T L, BCIN # A
F—RATID B AN IAZ O A S ELET,
BREG HEH 0,1,2 1 B ANV RZZAFF D EFRELET,
B_INPUT pa2l DIRECT . DIRECT B (DIRECT) £7-1% BCIN (CASCADE) OV
CASCADE MEEIRLET,
CARRYINREG FhHr 0.1 1 CARRYIN ANV P RAZEAHTF B EISEL
7,
CARRYINSELREG HL K 0.1 1 CARRYINSEL A JJIZL AR B AT B0 % {5
E‘L\i—gﬁo
CREG TEH 0.1 1 C ANV RZEAT DN ERRELET,
MASK 16 %% 48 ¥y MHE 3FFF NE—URRH g TCE SN AV EfEEL
iﬁ_‘o
MREG LS 0.1 1 REG OBV ARSI DD ERELET,
AFX—T N =1/TAAT—=T L =0
MULTCARRYINREG LS 0.1 1 P v — DLV AZHE B U ET (RHFRIY
D ERITTHRE TOHRMEH),
OPMODEREG FLH 0.1 1 OPMODE ANIZL P 2Z % T D02 FEL
iﬁ—o
PATTERN 16 %% 48 ¥y Ml TRCEe | - THEHISND Y —EHRE
LET,
PREG B 0.1 1 P ANV P AZ ZAHT AN ERELET,
SEL_MASK praa=v| MASK . C MASK PRE— B D~ 2712 MASK &1# 42
2, C ANEFEHTINERELET,
SEL_PATTERN == 5| PATTERN, C PATTERN | /& — 4 %800, $%— 212 PATTERN %1
T2, C ANEHEHT0hEEELET,
SEL_ROUNDING._ el SEL_MASK ., SELMASK | /S&—> ¥ T B 72 AL 6D & B B FLd (o fiF
MASK MODE], A3 5~vAr%&®IRLET, MODEL Fizit
MODEZ2 MODE2 2% E T %& . SEL MASK J&PEIZEEHR
SINET, b, BEDICEHIET,
SIM_MODE CFH SAFE F£7-1% SAFE a2l —arOHDFEMETT, FAST ICHE
FAST TARL P3alb—Tary BEFARRTF—v
AZAEMRE—RCTHEITEINET, FEML. TEEK
/PRab—ay T TARIES LT
LIEZEW,
USEMULT SCF S MULT, MULT_S TR IROM ] J7 155 BIRLET, NONE IT7%
MULT S, ETDHEMAZR/ AV Y ) 2= O B %
NONE THEXENEHFTEET, MPEG 8 0
DOETE MULT 12, 1 DAL MULTS 12
HELET,
Virtex-5 54731 A4 F (HDL A)
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Bt 547 fiE FoAIk | B8

USESIMD R ONE48, ONE48 SIMD (Single Instruction Multiple Data) JI & &%/
Twozd, Ry 2=y hORA T EERRLET, 48
FOURL2 tybhouyys a=yh 1l i, 24 EvrOBEY Y

7 a=yh 2, FT 12 EvhoRY Y o
=yh 4 APBEIRLES, 28 vy
2=vh 4 T, AUGSRETINDIIEI
HEEL KIS, 2F), ¥ XCouavys =
=y NCWHE FEITIMNE N RV A7V TIEITE
NWET, 2D, FHE RO BNV ZR2NT
TV —a [ITFIC 48 By h N R #s & /N
OBy EITEES, SIMD 1, Ik, 2
T, BE RS DEBEAAIRIC DB | Fm
MBI RBLEE A,

USE_PATTERN_DETECT | =% PAT_DET, NO_PATDET| % —L#iiia A% —F McLES, o3
NO_PAT_DET L —arBIOAE —R 77 A )LD IR ELT
EnEd,

VHDL ik (A RAV I T—3Y)

WD 2 SORESINIFIELWES Tt — L, = T4 T4 B E ORIV T T,
Library UNISIM;

use UNISIM.vcomponents.all;

-— DSP48E: DSP Function Block

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

DSP48E_inst : DSP48E
generic map (

ACASCREG => 1, -- Number of pipeline registers between

-- A/ACIN input and ACOUT output, O, 1, or 2
ALUMODEREG => 1, -- Number of pipeline registers on ALUMODE input, O or 1
AREG => 1, -- Number of pipeline registers on the A input, O, 1 or 2

AUTORESET_PATTERN_DETECT => FALSE, -- Auto-reset upon pattern detect, TRUE or FALSE
AUTORESET_PATTERN_DETECT_OPTINV => "MATCH", -- Reset if "MATCH" or "NOMATCH"
A_INPUT => "DIRECT", -- Selects A input used, "DIRECT" (A port) or "CASCADE" (ACIN port)

BCASCREG => 1, -- Number of pipeline registers between B/BCIN input and BCOUT output, O, 1, or 2
BREG => 1, -- Number of pipeline registers on the B input, 0, 1 or 2

B_INPUT => "DIRECT", -- Selects B input used, "DIRECT" (B port) or "CASCADE" (BCIN port)
CARRYINREG => 1, -- Number of pipeline registers for the CARRYIN input, O or 1
CARRYINSELREG => 1, -- Number of pipeline registers for the CARRYINSEL input, O or 1
CREG => 1, -- Number of pipeline registers on the C input, O or 1

MASK => X"3FFFFFFFFFFF', -- 48-bit Mask value for pattern detect

MREG => 1, —-- Number of multiplier pipeline registers, 0 or 1

MULTCARRYINREG => 1, -- Number of pipeline registers for multiplier carry in bit, 0 or 1
OPMODEREG => 1, -- Number of pipeline registers on OPMODE input, O or 1

PATTERN => X"000000000000", -- 48-bit Pattern match for pattern detect

PREG => 1, -- Number of pipeline registers on the P output, O or 1

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

SEL_MASK => "MASK", -- Select mask value between the "MASK" value or the value on the "C" port
SEL_PATTERN => "PATTERN", -- Select pattern value between the "PATTERN" value or the value on the "C" port
SEL_ROUNDING_MASK => "SEL_MASK'", -- "SEL_MASK"™, ‘MODE1', "MODE2"

USE_MULT => "MULT_S", -- Select multiplier usage, "MULT" (MREG => 0),

-— "MULT_S" (MREG => 1), "NONE"™ (not using multiplier)
USE_PATTERN_DETECT => "'NO_PATDET", -- Enable pattern detect, "PATDET", "NO_PATDET"
USE_SIMD => "ONE48'") -- SIMD selection, "ONE48", "Tw024", "FOUR12"

port map (
ACOUT => ACOUT, -- 30-bit A port cascade output
BCOUT => BCOUT, -- 18-bit B port cascade output

CARRYCASCOUT => CARRYCASCOUT, -- 1-bit cascade carry output
CARRYOUT => CARRYOUT, -- 4-bit carry output

MULTSIGNOUT => MULTSIGNOUT, -- 1-bit multiplier sign cascade output
OVERFLOW => OVERFLOW, -- 1-bit overflow in add/acc output

Virtex-5 547 351) 5i4F (HDL )
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)

P =P, -- 48-bit output

PATTERNBDETECT => PATTERNBDETECT, -- 1-bit active high pattern bar detect output
PATTERNDETECT => PATTERNDETECT, -- 1-bit active high pattern detect output
PCOUT => PCOUT, -- 48-bit cascade output

UNDERFLOW => UNDERFLOW, -- 1-bit active high underflow in add/acc output

A => A, -- 30-bit A data input

ACIN => ACIN, -- 30-bit A cascade data input
ALUMODE => ALUMODE, -- 4-bit ALU control input

B => B, - 18-bit B data input

BCIN => BCIN, -- 18-bit B cascade input

Cc=2¢C, -- 48-bit C data input

CARRYCASCIN => CARRYCASCIN, -- 1-bit cascade carry input

CARRYIN => CARRYIN, -- 1-bit carry input signal
CARRYINSEL => CARRYINSEL, -- 3-bit carry select input

CEA1l => CEA1l, -- 1-bit active high clock enable input for 1lst stage A registers
CEA2 => CEA2, -- 1-bit active high clock enable input for 2nd stage A registers
CEALUMODE => CEALUMODE, -- 1-bit active high clock enable input for ALUMODE registers
CEB1 => CEB1, -- 1-bit active high clock enable input for 1st stage B registers
CEB2 => CEB2, -- 1-bit active high clock enable input for 2nd stage B registers
CEC => CEC, -- 1-bit active high clock enable input for C registers

CECARRYIN => CECARRYIN, -- 1-bit active high clock enable input for CARRYIN register
CECTRL => CECTRL, -- 1-bit active high clock enable input for OPMODE and carry registers

CEM => CEM, -- 1-bit active high clock enable input for multiplier registers

CEMULTCARRYIN => CEMULTCARRYIN, -- 1-bit active high clock enable for multiplier carry in register
CEP => CEP, -- 1-bit active high clock enable input for P registers

CLK => CLK, -- Clock input

MULTSIGNIN => MULTSIGNIN, -- 1-bit multiplier sign input

OPMODE => OPMODE, -- 7-bit operation mode input

PCIN => PCIN, -- 48-bit P cascade input

RSTA => RSTA, -- 1-bit reset input for A pipeline registers

RSTALLCARRYIN => RSTALLCARRYIN, -- 1-bit reset input for carry pipeline registers
RSTALUMODE => RSTALUMODE, -- 1-bit reset input for ALUMODE pipeline registers

RSTB => RSTB, -- 1-bit reset input for B pipeline registers

RSTC => RSTC, -- 1-bit reset input for C pipeline registers
RSTCTRL => RSTCTRL, -- 1-bit reset input for OPMODE pipeline registers
RSTM => RSTM, -- 1-bit reset input for multiplier registers

RSTP => RSTP -- 1-bit reset input for P pipeline registers

End of DSP48E_inst instantiation

Verilog 58t (A2 A2 T —23Y)

//
//
//

DSP48E: DSP Function Block
Virtex-5
Xilinx HDL Libraries Guide, version 12.1

DSP48E #(
_SIM_MODE(''SAFE'™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide™ for details
-ACASCREG(1), // Number of pipeline registers between A/ACIN input and ACOUT output, 0, 1, or 2
_ALUMODEREG(1), // Number of pipeline registers on ALUMODE input, O or 1
-AREG(1), // Number of pipeline registers on the A input, O, 1 or 2

-AUTORESET_PATTERN_DETECT(*'FALSE'), // Auto-reset upon pattern detect, "TRUE" or "FALSE"
-AUTORESET_PATTERN_DETECT_OPTINV(**"MATCH""), // Reset if "MATCH" or "NOMATCH"
A_INPUT('DIRECT™), // Selects A input used, "DIRECT" (A port) or "CASCADE"™ (ACIN port)

-BCASCREG(1), // Number of pipeline registers between B/BCIN input and BCOUT output, O, 1, or 2
-BREG(1), // Number of pipeline registers on the B input, 0, 1 or 2
-B_INPUT("DIRECT"), // Selects B input used, "DIRECT" (B port) or "CASCADE"™ (BCIN port)
-CARRYINREG(1), // Number of pipeline registers for the CARRYIN input, O or 1
_.CARRYINSELREG(1), // Number of pipeline registers for the CARRYINSEL input, O or 1
.CREG(1), // Number of pipeline registers on the C input, O or 1
_MASK(48 " h3ffFffFffffff), // 48-bit Mask value for pattern detect

_MREG(1), // Number of multiplier pipeline registers, 0 or 1
_MULTCARRYINREG(1), // Number of pipeline registers for multiplier carry in bit, O or 1
.OPMODEREG(1), // Number of pipeline registers on OPMODE input, O or 1
_PATTERN(48~h000000000000), // 48-bit Pattern match for pattern detect

.PREG(1), // Number of pipeline registers on the P output, O or 1

.SEL_MASK("'"MASK'), // Select mask value between the "MASK"™ value or the value on the "C" port

-.SEL_PATTERN("'PATTERN'"), // Select pattern value between the "PATTERN" value or the value on the "C" port

-SEL_ROUNDING_MASK(*'SEL_MASK'"), // "SEL_MASK'", "MODE1l", "MODE2"

100
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-USE_MULT(*MULT_S"), // Select multiplier usage, "MULT" (MREG => 0), "MULT_S" (MREG => 1), "NONE"™ (no multiplier)
_USE_PATTERN_DETECT(''NO_PATDET"), // Enable pattern detect, "PATDET", "NO_PATDET"

_USE_SIMD("'ONE48™) // SIMD selection, '"ONE48", "Tw024",
) DSP48E_inst (

.ACOUT(ACOUT), // 30-bit A port cascade output

_BCOUT(BCOUT), // 18-bit B port cascade output

"FOUR12"

-CARRYCASCOUT (CARRYCASCOUT), // 1-bit cascade carry output

-.CARRYOUT(CARRYOUT), // 4-bit carry output

_MULTSIGNOUT(MULTSIGNOUT), // 1-bit multiplier sign cascade output

.OVERFLOW(OVERFLOW), // 1-bit overflow in add/acc output
P(P), // 48-bit output

_PATTERNBDETECT(PATTERNBDETECT), // 1l-bit active high pattern bar detect output
_PATTERNDETECT (PATTERNDETECT), // 1-bit active high pattern detect output

.PCOUT(PCOUT), // 48-bit cascade output
_-UNDERFLOW(UNDERFLOW), // 1-bit active high underflow in
ACA), // 30-bit A data input

_ACIN(ACIN), // 30-bit A cascade data input
-ALUMODE(ALUMODE), // 4-bit ALU control input

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

_BCIN(BCIN), // 18-bit B cascade input

.C(O, // 48-bit C data input
.CARRYCASCIN(CARRYCASCIN), // 1-bit cascade carry input
_CARRYIN(CARRYIN), // 1-bit carry input signal
-CARRY INSEL(CARRYINSEL), // 3-bit carry select input
.CEA1(CEAl), // 1-bit active high clock enable input for
.CEA2(CEA2), // 1-bit active high clock enable input for
-CEALUMODE (CEALUMODE), // 1-bit active high clock enable
.CEB1(CEB1), // 1-bit active high clock enable input for
.CEB2(CEB2), // 1-bit active high clock enable input for
_.CEC(CEC), // 1-bit active high clock enable input for
.CECARRYIN(CECARRYIN), // 1-bit active high clock enable
_.CECTRL(CECTRL), // 1-bit active high clock enable input
-.CEM(CEM), // 1-bit active high clock enable input for

add/acc output

1st stage A registers

2nd stage A registers

input for ALUMODE registers
1st stage B registers

2nd stage B registers

C registers

input for CARRYIN register

for OPMODE and carry registers
multiplier registers

_.CEMULTCARRY IN(CEMULTCARRYIN), // 1-bit active high clock enable for multiplier carry in register

.CEP(CEP), // 1-bit active high clock enable input for
.CLK(CLK), // Clock input

_MULTSIGNIN(MULTSIGNIN), // 1-bit multiplier sign input
.OPMODE(OPMODE), // 7-bit operation mode input
_.PCIN(PCIN), // 48-bit P cascade input

P registers

_RSTA(RSTA), // 1-bit reset input for A pipeline registers
-RSTALLCARRYIN(RSTALLCARRYIN), // 1-bit reset input for carry pipeline registers
-RSTALUMODE(RSTALUMODE), // 1-bit reset input for ALUMODE pipeline registers
_.RSTB(RSTB), // 1-bit reset input for B pipeline registers

_.RSTC(RSTC), // 1-bit reset input for C pipeline registers

_RSTCTRL(RSTCTRL), // 1-bit reset input for OPMODE pipeline registers
_.RSTM(RSTM), // 1-bit reset input for multiplier registers

_RSTP(RSTP) // 1-bit reset input for P pipeline registers

)
// End of DSP48E_inst instantiation

S HIE R
Virtex-5 FPCGA &t —#— H AR
Virtex-5 FPGA 7 —4 3 —} : DC fiEB L OAAL v FFiE

Virtex-5 4731 #AAFK (HDL F)
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A TL AV £ XILINX:

"
E=N
o
J1

FDCPE
: D Flip-Flop with Clock Enable and Asynchronous Preset and Clear

PRE

FDCPE

IOTY Ay TLAUNE, T4 (D), 7avs A3 —7 /v (CE), R 7Vt vk (PRE), FEFREAZYT (CLR) D& A
NeT —2H Q) NHBE—~D D ZAT 7Vy 77y T4, FEREB PRE 2% High (2725¢ Q H /173 High 2y
FE#L, CLR 28 High 12725 & /178 Low 12Uy hSivET (CLR AJJ2S PRE AN EDB B EEILD), PRE & CLR 23
Low T CE 2° High ®#54& ., Z7aw7 (C) 73 Low 2°5 High 28IV AEE2 D AJIOENR 7Yy 7T 7oy 7 iia—RE
WET, CE D Low A7y 7@EBIT A S L, RTOMEARFFSET, FDCPE X%, A7 A AF721% 10B
LIOARELTA VAV RENET,

FPGA TIXERNBEAESNSE, INIT BHAEHL CHRELI-gHEICERESINE T, GSR(n— L Byh/ Uk
N Z7H—h3 5L INIT THEL-VEEICIER B TRESNET,

AE: FERMO Y BI OBy FOE AR YR =S TWET R, 2L AIT@FE Bl LEY A, FEEH
BRaEMT L2433 7 OREN BB L OHIILICL, Eenyy 7 Ot 282 KT, Rty E
3V M LTS B I NTHBEE NP RERDIEDRDHVET,

i R

AR H 7
CLR PRE CE D C Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X AL
0 0 1 D 1 D

R—bDEREA

—h4 AR B T hE
Q o 1 T —H M7
C AD 1 sav 7 N7
CE AS 1 Jayd AFx—7 VAT
CLR AF 1 FERBIZVT AT
D AT 1 T =X AT
PRE AT 1 FEFRBEYRAT

Virtex-5 547 31) 4K (HDL A)
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"

THAVDANFE

AVAR S =g ]
HE it
CORE Generator™ 8L 4 —FK ASA]
~7uDYAR—K A ]
ERAGEM
B 24T & TI+ILE £ BA
INIT 2 ¥ 0.1 0 AL T7A4X 2L —Tar B BRI GSR AREO Q H
1O WIME A FEE
VHDL 81 (2 RAVL T —3Y)

WD 2 ODOWEXNFEELLWGEEIFaE—L, =TT 4B S ORNZIE T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FDCPE: Single Data Rate D Flip-Flop with Asynchronous Clear, Set and
- Clock Enable (posedge clk).

-- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.1

FDCPE_inst :
generic map (

INIT => "0%) —-

port map (
Q =>Q,
c=>2¢C,
CE => CE,
CLR => CLR,
D => D,
PRE => PRE
);

FDCPE

Initial value of register (°0” or ’1%)

-- Data output

-- Clock input

-- Clock enable input

-- Asynchronous clear input
-- Data input

-- Asynchronous set input

-- End of FDCPE_inst instantiation

Verilog

// FDCPE:
//
//

B

Single Data Rate D Flip-Flop with Asynchronous Clear, Set and
Clock Enable (posedge clk).
Virtex-5, Spartan-3/3E/3A/3A DSP

(AVRBVOT—23Y)

// Xilinx HDL Libraries Guide, version 12.1

FDCPE #(
- INIT(17b0)

) FDCPE_inst (
-Q(Q),
-C(O),
.CE(CE),
.CLR(CLR),
-b(D),
-PRE(PRE)

)

// Initial value of register (1°b0 or 1°bl)
// Data output

// Clock input

// Clock enable input

// Asynchronous clear input

// Data input

// Asynchronous set input

// End of FDCPE_inst instantiation

Virtex-5 4731 #AAFK (HDL F)

UG621 (v12.1) 2010 £ 4 A 19 B
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MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i

Virtex-5 547 31) 4K (HDL A)
104 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H



http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

& XILINXe

FDCPE_1

: D Flip-Flop with Negative-Edge Clock, Clock Enable, and Asynchronous Preset and Clear

FRE

FDCPE_1

lo

9]
g "
v

Q
=
o)

XBIGC

M=

FDCPE_L X, 7—% (D), 7uv2 A *—"7 )L (CE), JEFRM 7 V&> (PRE), FEFRH VT (CLR) D& A1 &T —HH
71 (Q) &L H—D D 7Vy 77y 7 T3, JEFEM PRE 2% High (27258, Q 17128 High (Z®yhaivEd, CLR 28
High (2725& . H 77723 Low 12Uy &L E T, PRE & CLR 23 Low C CE 23 High ®#4 . Z7a> 27 (C) A High 7>5H Low
WZOIEDLEEIID ANOMER 77 7ay 7 iZe—RSET, CE N Low DHA, 7oy /@ BRI Ed,

BHZMAGT DL, 207y 77y FIIFEFEINCII TS, B8 Low 12720 FF, FPGA Tld, Zm—/L £vb
/Uty (GSR) BT 774712958, BIRTEARFOIREEZ S I2L—2aTEET, GSROT 7 NVNMIT 7T 47
High T3 3. STARTUP_architecture 3> iRV GSR AT DHIIA L N—R&iBINTHET 7T 47 Low ICTEET,

A EE &
AA H A
CLR PRE CE D C Q
1 X X X X 0
0 1 X X X 1
0 0 0 X X AL
0 0 1 D ! D
R—h D HiBA
R—k4 A [ B B ae
7 1 T—2h
C AN 1 ray 7 NJ)
CE AT 1 ravy A3 —7 VA7
CLR AT 1 FERMZVT AT
D AT 1 T4 AT
PRE AS 1 FEFRBIE YA
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EAE . FHLY ILAVE £ XILINX:

THAODANFE
AVRB Y T— gy 7T
e i1

CORE Generator™ }3 L7 4 —FK NI

~7udHR—h ]
FEARRELTREM

e /47 & TI4IE &% B8R

INTT 2 % 0.1 0 2L T 4% 2l — LAl BB LRGSR ANEO Q H

SO FRE

5 MR ¥R

Virtex-5 FPGA & —H#'— AR
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL v T Rtk
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£ XILINX: BAE . FTHALY TLAVE

FDRSE

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

FDRSE

(9]
o [® ]o

ME

FDRSE X, A#V v R), F#EH (S), 707 £ F—T N (CE) DK AN ET —2H 71 (Q) BNHDHE—~D D # A
77V 7ay Ty, F#VEYNAT (R) 23 High 127258 10O AT RS L, Z7av 7 (C) 23 Low 7»5 High
B DB EXITH T (Q) 2 Low 12Uy RENET Uy IRy OB EILSILD), Y MATI (S) 28 High, R 28
Low D&, Z7uv7 (C) A3 Low 2°5 High IZHIN DO HEXIIT Vw7 7ay 7 Ry hEiu, H 7128 High 1IZ720Fd,
R &S 73 Low. CE 7% High @334 . 72> 2773 Low 75 High I2U)0 b ALXIC D AN OENR 7Yy F7ay 7 izm—
rFEET,

BRI AZINDE, INIT BHEAFEHL TR ELZMEEICERESINET, GSR T u— UL Eyh/ Ukl 27—
h5&, INIT THRELZYIEICHERPI TR ESNET,

IR R

AN H A

R S CE D C Q

1 X X 1 0

0 1 X X 1 1

0 0 0 X X S
0 0 1 1 1 1

0 0 1 0 1 0
THAUDARNAE

AVAR =gy aJ

o HE 4%

CORE Generator™ LU\ 4% —K A ]

~7udYR—h R Ay

FERATRELREE

B BT ] TIAIE B

INTT 2 4 0.1 0 LT 42l —ar BELO GSR AN Q H

1 DR %45 E
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VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- FDRSE: Single Data Rate D Flip-Flop with Synchronous Clear, Set and

- Clock Enable (posedge clk).
-- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

FDRSE_inst : FDRSE
generic map (

INIT => "0”) -- Initial value of register (0” or °17)
port map (

Q == Q, -- Data output

c=2¢C, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S =S -- Synchronous set input

);

-- End of FDRSE_inst instantiation

Verilog 8k ([ RA2 T —3Y)

// FDRSE: Single Data Rate D Flip-Flop with Synchronous Clear, Set and

// Clock Enable (posedge clk).
// Virtex-5, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 12.1

FDRSE #(
_INIT(1”b0) // Initial value of register (1°b0 or 17°bl)
) FDRSE_inst (

-Q(Q), // Data output

.C(O®, // Clock input

-CE(CE), // Clock enable input
.D(D), // Data input

-R(R), // Synchronous reset input
-S(S) // Synchronous set input

);
// End of FDRSE_inst instantiation

FHHER
Virtex-5 FPGA . —+# — H AR
Virtex—5 FPGA & —#% > —h : DC #E B I OA A F Fi i
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£ XILINX: BAE . FTHALY TLAVE

FDRSE_1

: D Flip-Flop with Negative-Clock Edge, Synchronous Reset and Set, and Clock Enable

|

FDRSE_1

o

[e]
&P
W

[
:

ME

FDRSE_1 i%. E#V >k R). BB (), 7y A 32—T )V (CE) DE A ST —2H 711 (Q) "D HE—~D D ZA
7 7V 7uy 7Ty, F#YVEYRA T (R) 23 High 127268 10O AN RS, Z7av 7 (C) 23 High 2°6 Low
WZHIE DD LT, 77 (Q) 23 Low (Vv S ET Uy bty b LobEdESI5), S 23 High, R 23 Low DA
a7 (C) 7% High 725 Low (28I A EXIZT7 )y 77y 7 vty h&iv, )28 High 12720 F3, RES W Low
T CE 2% High @354, Z7uv 7 High 7»5 Low IZHIV DA LEXIZ D ANOERTZ )7 7uy Fiza—RShET,

BHEMGTHE, 207y 7 7ay I3RSV T S0, 53 Low (2720 E9, FPGA Tl Z'u— L &vh
/UEYh (GSR) 7 77471258, BIRFEARKEORELZ L I2L —arTEET, GSROTIHNANITIT47
High T3 3. STARTUP_architecture > iRV GSR AT DHIIA L =2 & BINTHET 7T 47 Low IZTEET,

mEXR

AR H A

R S CE D C Q

1 X X | 0

0 1 X X l 1

0 0 0 X X 7L
0 0 1 D | D
THAVDARAEE

AV AR T—ay B

CORE Generator™ 8L 74P —K AA]

< 7uad¥R—h Nl

AR E

B /4T & TI+ILE &5 BA

INIT 2 % 0.1 0 LT 4¥ 2l —al BB LGSR ANKEO Q H

T O %R E
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MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i
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£ XILINX: BAE . FTHALY TLAVE

FIFO18
: 18kb FIFO (First In, First Out) Block RAM Memory

DI[15:0 FIFO18 | DO[15:0]
DIP[1:0] DOP[1:0]

RDEN ALMOSTEMPTY
WREN ALMOSTFULL
RST EMPTY
RDCLK FULL
WRCLK RDERR
WRERR
ROCOUNT[11:0]
WRCOUNT[11:0]
X10318

Virtex®-5 /3 217 17 RAM WEEE £, b0 RAM 285112 FIFO, H 8= —3FT1E RAM, £7213H
JH RAM/ROM (36Kb F7-1% 18Kb) LLTar 74X al —i g TXET, ZNbD 7 myr RAM IZ1F. KEDOA L F v
7 F =B EEEN ORI TEE T, FIFO18 Tid. FIFO filffimny v 73 L 0N 18Kb 7' 1y 7 RAM M S E
T, ZOFVIT4TIE A YR XAK U —R, 9 YR X 2K U—F, F-0F I8EY R X IK U—RDar 7 4F¥F 2l —3ig
VO TEET, 2. ZOTVIT A IIEE T 59 R T FIFO 7597 BLOAT —2 25 5 L4t RflE—F
FiE~rFLr—k GERY) E—FonThicbary 7 Fal—var TEFET,

ML LTervay 7 TT a7V rayy B—Ref T84, Al rayy o UbEXIAL IOy Ty P OA
7¥ v MZLoTiL, Empty. Almost Empty. Full, 383X Almost Full 77778 1 Zay 2 AV BICT 4T —hEh
AZERHVET, 7y IR ERBOD 32 —ary EFATIET —F T 7F vyDa—H — HARITRENT
WABT AT Y=L ATy Y AITNVDBEBPRENET,

AE: 36 b X 512 Y—R® FIFO (2%, FIFO18.36 Z#fi HL £7", V—R#E13 D7, T —HIBOPF\a 7 ¥
L —aiZid, FIFO36 7213 FIF036_72 L £9°, =7 —(EERIEER LA AL, FIF036_72 2 AL £,

AR— D 5t 5

R—r4 AME = B EE

DO H D 4.8, 16 FIFO 7 —4% i /13 A

DOP Hh 0.1,2 FIFO /XUF ¢ F—&H Fj3 2

FULL i 1 FIFO M7V CHAHZEERLET,

ALMOSTFULL H A 1 FIFO MEIET7 NV THHILERLET, ZOT7T7OLEVET
ALMOST FULL_OFFSET @it cHEL£7,

EMPTY Hi 1 FIFO N2 CHHZ LA RLET,

ALMOSTEMPTY H A 1 FIFO MEEZETHDHILERLET, ZOT7T77DOLEVHEIX
ALMOST EMPTY_OFFSET J&E TR ELE7,

WRERR. RDERR H 1 WRERR 1% FIFO 23 7V DRI EZIA BN EITENTZZEE R,
RDERR & FIFO NZEDBIZFE A LN ETEINZZERLET,

WRCOUNT, H 12 FIFO XA /G LA &

RDCOUNT

DI AT 4,8, 16 FIFO 5 —4% A JJ/3 A

DIP ANT] 0.1.2 FIFO /XUF ¢ 5 —H A JJ/RA
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EAE . FHLY ILAVE € XILINX:

R—r4 L B B ae

WREN AT 1 72747 High @ FIFO Ak A F—7 /L

RDEN A7) 1 72747 High ® FIFO V—K A %x—7 v

RST ATJ 1 FIFO g, 757 | A Z DRI Y (727 47 High),
RESET % 3 7vy s A7V T — T D0 BERHVET,

WRCLK, RDCLK AT 1 FIFO V=R 7ay /B L OGA 7ayr L6 L2y U TEIE)

THAODANEE

AARR =gy AJ

Hedw ARy

CORE Generator™ L' 4 —FK ol

~7adHR—k HEGE

A YMETay 74X 2 —a &N VI T AT oA AR = — T 51201%. DIP AR —h2#FRfE 0 1L, DOP
A—NMIREHOETEICLET, DI[3:0] BELO DOI[3:0] iLi#E Bl A1 L O J1ME BicfE#ke L. DI[15: 4] (TR
0 (2, DO[15:A4] IFRBERDOEFICLET,

9y METary 74X al—ar 45L&, DIP0] R—ha@bl/e s — & A I8ERi L, DIP[1] 1ZimEME 0 1L E
3, DOPLO] L@ —# H 1128k L, DOPL1] I REHH O FFIZLE T, DI7:0] LU DO[7:0] i% %@Jiﬁ]\ﬁ
BLOHIME B8 L, DI[15:8] 1ZFHEEME 0 (2, DO[15:8] IZRFEHOEFIZLET,

I8y MEAZa 74X 2l — a3 5L% L, DI DIP, DO, BLUDOP E B+ R_RTAFEHmTALERHVET,

WD TA4F 2L —ar T KfEHO DI FE72iE DIP AT EREE 0 (2, ﬂiﬁﬁ@ DO F7/-1% DOP i3k
W DFFICTAMENRHYET, EN.SYM EMEE TRUE 1282 EL T FIFO %Hﬂ;ﬁ THRETHEXIT, FLrayy —
A% WRCLK L RDCLK IZ#ft 3 o ENHVET, FEFBIE—R (ENSYN = FALSE) O &Z%, fEBID7my 7{§
FEREHATEET, il ruys oD tEBEXALIOYT TP DOA Ty MIEoTiE, ALMOSTEMPTY 75
7L ALMOSTRULL 777 0 1 ¥ AN T AT —hENDZENHVET, /v IR, 32l —a
VETNANTIET —F T 7T v O2—H — HARIRENTODT AT =R b ATy AN D BB MSVET,

FIFO 1 LEIREAZICV By hESNAMENHYET, FULL, ALMOSTRULL, EMPTY, 3L N ALMOSTEMPTY i)
TI7VE YR T AT 4 R —vary a Uy IR T A0 LW S IIREROEEICTINERHVE T,
WRERR, RDERR, WRCOUNT, LT RDCOUNT 134 7> ar o T R LAWESIIREROEEIcTEE
T, S RA YT =gy a—RIZEENDY =7 (VHDL) £7213 AT A defparam (Verilog) 2 H 452 L
TTRTCOREMELZREL, BREBIZ FIFO NEfET L5 ET,

AR R 1%

B BT E FI4ILh | 5B

ALMOST _EMPTY_ 16 #E%x 12 B ME T _T¥r | ALMOST FULL 7527 % 445 RAM @

OFFSET T—XEERELET,

ALMOST _EMPTY_ 16 #E% 12 ¥ M T _T¥u | ALMOST EMPTY 7527 %R 4425 RAM @

OFFSET 7 RERELET.

FIRST_'WORD_ 7 — AR TRUE, FALSE FALSE TRUE (28R E T H&E. RDEN 287 —k&h

FALL_THROUGH TUZ FIFO IZi MIC XA EN/E2S DO
WCH s ET,

Virtex-5 547 31) 4K (HDL A)
112 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

BiE B2A4T E TI4ILE | EREA

DATA_WIDTH b 4,9, 18 4 FIFO |2 BeT — X IRE 6 E

EN_SYN 7 — A TRUE. FALSE FALSE FIFO MIERY GhSr L7z 2 DDruyr) F
TR A >Dray ) OWFHTEIEL
TWAERLET, v /LTFL—hDAET
DO REG=1 X ETHALENHVET,

DO_REG P 0.1 1 EN_SYN OF —% AT FA0 LI AH

SIM_MODE =l SAFE £721% SAFE a2l —yarOHDEM T, FAST ([T#%

FAST EFHE, Vlal—iay BFANAT p—
~ U AEME—RTEITENET,
AE: ZOBREDEE, —EOBEEEN YR —
rERER A, FEMIE TAR/ P Iab—ra
¥ TYAY HARIEZ L TIZEN,
VHDL Bt (A REV T—23Y)

WD 2 SOEIHIFELEWVWES T — L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIF018: 16k+2k Parity Synchronous/Asynchronous BlockRAM FIFO BlockRAM Memory

- Virtex-5
-- Xilinx HDL Libraries Guide, versi
FIFO18_inst : FIFO18
generic map (
ALMOST_FULL_OFFSET => X'080", --

on 12.1

Sets almost full threshold

ALMOST_EMPTY_OFFSET => X''080", --
DATA _WIDTH => 4, -- Sets data width to 4, 9, or 18
DO_REG => 1, -- Enable output register ( 0 or 1)

-— Must be 1 if the EN_SYN = FALSE
EN_SYN => FALSE, -- Specified FIFO as Asynchronous (FALSE) or
Synchronous (TRUE)
-- Sets the FIFO FWFT to TRUE or FALSE

Sets the almost empty threshold

FIRST_WORD_FALL_THROUGH => FALSE,
SIM_MODE => "SAFE'™) -- Simulation:
-- Design Guide" for details

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -
ALMOSTFULL => ALMOSTFULL, -
DO => DO, -

1-bit almost empty output flag
1-bit almost full output flag
32-bit data output

"SAFE"™ vs "FAST", see "Synthesis and Simulation

DOP => DOP, -
EMPTY => EMPTY, -
FULL => FULL, -
RDCOUNT => RDCOUNT, -
RDERR => RDERR, --
WRCOUNT => WRCOUNT, -

2-bit parity data output
1-bit empty output flag
1-bit full output flag
12-bit read count output
1-bit read error output
12-bit write count output

WRERR => WRERR, -- 1-bit write error

DI => DI, -- 16-bit data input

DIP => DIP, -- 2-bit parity input

RDCLK => RDCLK, -- 1-bit read clock input
RDEN => RDEN, -- 1-bit read enable input
RST => RST, -- 1-bit reset input

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

)

-- End of FIFO18_inst instantiation

Virtex-5 4731 #AAFK (HDL F)
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& XILINXe

Verilog

//

Virtex-5

Bt (fREVTT—23Y)

// FIF018: 16k+2k Parity Synchronous/Asynchronous BlockRAM FIFO

// Xilinx HDL Libraries Guide, version 12.1

FIFO18 #(

_SIM_MODE("'SAFE"™),

_ALMOST_FULL_OFFSET(127h080),
.ALMOST_EMPTY OFFSET(127h080),
_DATA_WIDTH(4),
.DO_REG(1),

_EN_SYN("'FALSE"),

) FI

-ALMOSTEMPTY (ALMOSTEMPTY), //

FO18_inst (

.DO(DO),
.DOP(DOP),
_EMPTY(EMPTY),
_FULL(FULL),
-RDCOUNT (RDCOUNT),
-RDERR(RDERR),
_WRCOUNT (WRCOUNT),
_WRERR(WRERR),
_DI(DI),
.DIP(DIP),
-RDCLK(RDCLK),
-RDEN(RDEN),
_RST(RST),
-WRCLK(WRCLK),
_WREN(WREN)

)

// End of FIFO18_inst

A MR

Virtex-5 FPGA . —#— H AR

//
//
//
//
//
//
//
FIRST_WORD_FALL_THROUGH("'FALSE™) //

// Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide"™ for details
Sets almost full threshold
Sets the almost empty threshold
Sets data width to 4, 9 or 18
Enable output register (0 or 1)
Must be 1 if EN_SYN = "FALSE"

Specifies FIFO as Asynchronous (‘''FALSE™)

or Synchronous (“'TRUE™)

Sets the FIFO FWFT to "TRUE" or "FALSE"

1-bit almost empty output flag
_ALMOSTFULL (ALMOSTFULL), // 1-bit almost full output flag

// 16-bit data output

// 2-bit parity data output

// 1-bit empty output flag
// 1-bit full output flag

// 12-bit read count output

// 1-bit read error output

// 12-bit write count output

// 1-bit write error
// 16-bit data input
// 2-bit

/7 1
/7 1
// 1-
//7 1
/7 1

instantiation

Virtex—5 FPGA & —#% > —h : DC #{EB L OAA o F Fh

parity input
read clock input
read enable input
reset input
write clock input

write enable input

114
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£ XILINX: BAE . FTHALY TLAVE

FIFO18_36

: 36-bit Wide by 512 Deep 18kb FIFO (First In, First Out) Block RAM Memory

D310 | FIFO18_36 DO[31:0]
DIP[3:0 DOP[3:0]

RDEN | | ALMOSTEMPTY
WREN | ALMOSTFULL
RST | | EMPTY
ROCLK | | FULL
WHRCLK | | ADERR
WRERR
ECOUNT[S:O]
WRCOUNTI8:0]
X10319
BZ

Virtex®-5 5 /3A A21E 7 w7 RAM 23l & £, FIFO, HE1—o—3T1E RAM, F7213ILH RAM/ROM (36 Kb £
721X 18 Kb) LLTar 74X ol —iarT&Ed, oD 7 uyZ RAM IZIX, KEDOA U F v F—HEmlno
FHICH M TE LT, FIFO18.36 24+ 5L . RIEDT —& NANNLE/ L EIZ 18Kb D FIFO 7112 RAM IZ7
JEREATEET, ZOariR—RkME, 36 Evh X 512 U—RO R EZIZIERM FIFO RAM LLCar 74Xzl —
Tary TEET, F2, 20 FIFO RAM TIEBI#E F2 9 X TO FIFO 777 BILUOAT—#AF5biftsvE T,

MLy CTaT v rayy B—REEHT56 . ishtilrayy ooV bBEXAAIay ) 2y VWO
7ML o T, Empty., Almost Empty. Full, 88X Almost Full 770N 1 Z7ay s A7 V1% IZT 47 —hEh
HIEMRBHVET, 7avIRNHERMOED, vzl —vary T ATIEET =T 7 F ¥y D2 —H— HARIRENT
WABT ATV —h L ATy P AINVDIH DS ET,

AE . U—FENREL T —ZERNT L 74X 2l —aiid, f8h0IC FIFOI8 L. V—FEN%L, F—
BANED SN T 4 F 2 —a021, FIFO 36 £721% FIFO36.72 Z AL £4, =7 —EERENLEREAIT
FIFO36.72 #fE L £,

R—h DB

R—r4 AR 5] B 8E

DO H 7 32 FIFO 7 —#& i 1732

DOP Hi 7 4 FIFO /YT 4 T —Z i J) /3

FULL H 1 FIFO N7V THHILERLET,

ALMOSTFULL H 1 FIFO MMFIE TNV THHILERLET, ZOT7T77 DEIX
ALMOST FULL_OFFSET @it cHE L £7,

EMPTY H 1 FIFO NZETHHZLERLET,

ALMOSTEMPTY H 1 FIFO MIIEZETHHIEERLET, ZOT7T77 OEIX
ALMOST_EMPTY_OFFSET @t TR ELET,

WRERR, RDERR D 1 WRERR 1L FIFO R 7 VDRI EZIA LN FEITENT-Z %KL, RDERR
X FIFO NZEDMICH AR LN FEITEINTZZERLET,

WRCOUNT, i 9 FIFO F &AL/ FE A LA A ¥

RDCOUNT

Virtex-5 547 351) 5i4F (HDL )
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EAE . FHLY ILAVE € XILINX:

R—t4 7 A B 1 aE

DI AJ] 32 FIFO 7 —# AJJ/3 A

DIP AA 4 FIFO /NUT 4 7 =2 ANJj R

WREN AT 1 72747 High ® FIFO A A% —7 )V

RDEN AT 1 72747 High ® FIFO UY—FK A % —7 )L

RST AT 1 FIFO BEHE. 752 WAL ZDIERMY v (777 47 High), RESET

L3 7my 7 A NET = T OMERHVET,

WRCLK, AT 1 FIFO V=K 7y 7B LI AL 7ay s (306 LAY =y THIfE)
RDCLK
THAUDANAE

AVAR v T—ay nJ

HE 7 Ay

CORE Generator™ 8L U 4 —K ASA]

~7udHPR—h HELE

DI, DIP, DO, BXW DOP B %, ®HETDANBLIOH T —% V—RAZHEH T DL ERHVET, 36 BT
PERTHEXIE, REHD DI £7213 DIP A NEFHEE 0 12, REHD DO £7213 DOP B U3 REHROEEICT S
MERBHYET, ENSYM B4 TRUE [ZF%EL T FIFO 2RI ET D&, R /rys V—2% WRCLK &
NRDCLK (ZHft T2 4 ENHV 4, FERBAE—R (ENSYN = FALSE) O &%, MBloray 7 52 L ET,
AL r7ay ) Ty PLEXAL IO Ty BOF 7By MTZEoTiE. ALMOSTEMPTY 754 & ALMOSTFULL
TN P AINRICT AT —hSNDHZERHVET, 7y IRNIERP O, ol —Tay FFT AV TET —F
TIF ¥ D—H— HARIORENTWDT AT =~ b ATy AN DOIRNKBENET, WREN 3810 RDEN
L, FHETATAN AR =T NVBIRN)—K A R3—T NG5/ myy 7L, RST 1Ty M5 /myy 7z
BT 20 ALV IXGREE 0 ICT 20 ERHVET,

FULL. ALMOSTFULL., EMPTY, 33X ALMOSTEMPTY W /1752713 @I T AT 4 p—ay aly 7 I8k T
D LW S RIREROEEICTHILERHVET, WRERR, RDERR, WRCOUNT, LT RDCOUNT (%4
TrarOH T R LW SIEIREROFTEICTEET, (VAZ v T—ay a—RZEEnsYaxvs
(VHDL) F72iZA>F A1 defparam (Verilog) %W 5L TTXTOREMEZFHEL., HHIEFYIZ FIFO NE#{ET S
rolzLE9,

EAARLTREMSE

B 247 & T4 | ERER

ALMOST_EMPTY_ 16 HE% 9 v M F~_CT¥r | ALMOST FULL 757 %R )92 RAM O

OFFSET T—XEEEELET,

ALMOST_EMPTY_ 16 %k 9 B ME T_CEnr ALMOST EMPTY 777 %~ 44 2% RAM

OFFSET DT —HEERELET,

FIRST_ WORD_ 7 — AR TRUE, FALSE FALSE TRUE IZ8% & T 5H&, RDEN 37 #—h&

FALL_THROUGH AT FIFO IRl EZ A EN AN
DO I ISvET,

EN_SYN 7 — A H TRUE. FALSE FALSE FALSE @ & IZFERHE—F, TRUE O&
IR (1 7y y) £ —FR T FIFO 2M#f
HAEnsztzwzRLET,

DO_REG HEH 0.1 1 A LLAT Y AT TARIE 1 D)
BIN4252L T clock—to—out DFAIL T %

Virtex-5 547 31) 4K (HDL A)
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€ XILINX: %45

B 847 f

[mt

T4k | BB

M k45X, FIFO O LA E A
F—7 VL EF, ENSYN A FALSE @&
XX DOREG # 1 IZTHMENRHVET,

SIM_MODE ==yl SAFE $¥7-1% FAST SAFE LIal—ar DL OEMETT, FAST
IZERET AL, 3ol —Tay BTN
T —v U ABEMRE—RTCETINET,
ST TAR/ v Iab—Yay FHAL
HARIZ BB TIZE N,

VHDL f2if (fRAVIIT—23Y)

WD 2 OORELNFELZWESIFar — L, =TT 4 H S ORI T E 7,
Library UNISIM;

use UNISIM.vcomponents.all;

-- FIF018_36: 36x18k Synchronous/Asynchronous BlockRAM FIFO

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

FIFO18_36_inst : FIF018_36
generic map (

ALMOST_FULL_OFFSET => X'0080", -- Sets almost full threshold
ALMOST_EMPTY_OFFSET => X'0080", -- Sets the almost empty threshold
DO_REG => 1, -- Enable output register (0 or 1)
-- Must be 1 if EN_SYN = FALSE
EN_SYN => FALSE, -- Specifies FIFO as Asynchronous (FALSE)

-- or Synchronous (TRUE)
FIRST_WORD_FALL_THROUGH => FALSE, -- Sets the FIFO FWFT to TRUE or FALSE
SIM_MODE => "SAFE') -- Simulation: "SAFE" vs "FAST", see "Synthesis and Simulation
-- Design Guide" for details

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
DO => DO, -- 32-bit data output
DOP => DOP, -- 4-bit parity data output

RDCLK => RDCLK, -
RDEN => RDEN, -
RST => RST, -
WRCLK => WRCLK, -
WREN => WREN -

)

-- End of FIFO18_36_inst instantiation

read clock input
read enable input
reset input

write clock input
write enable input

EMPTY => EMPTY, -- 1-bit empty output flag
FULL => FULL, -- 1-bit full output flag
RDCOUNT => RDCOUNT, -- 9-bit read count output
RDERR => RDERR, -- 1-bit read error output
WRCOUNT => WRCOUNT, -- 9-bit write count output
WRERR => WRERR, -- 1-bit write error
DI => DI, -- 32-bit data input
DIP => DIP, -- 4-bit parity input

1-bit

1-bit

1-bit

1-bit

1-bit

Virtex-5 547 351) 5i4F (HDL )
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EAE . FHLY ILAVE £ XILINX:

Verilog i1t ([ RE2 L T—3Y)

// FIF018_36: 36x18k Synchronous/Asynchronous BlockRAM FIFO
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

FIF018_36 #(
_SIM_MODE('SAFE'™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
-ALMOST_FULL_OFFSET(97h080), // Sets almost full threshold
-ALMOST_EMPTY_OFFSET(97h080), // Sets the almost empty threshold
.DO_REG(1), // Enable output register (0 or 1)
// Must be 1 if EN_SYN = "FALSE"
-EN_SYN('FALSE™), // Specifies FIFO as Asynchronous (*'FALSE™)

//  or Synchronous ("TRUE")
-FIRST_WORD_FALL_THROUGH("'FALSE') // Sets the FIFO FWFT to "TRUE" or "FALSE"
) FIF018_36_inst (
_-ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit almost empty output flag
-ALMOSTFULL (ALMOSTFULL), // 1-bit almost full output flag

.DO(DO), // 32-bit data output
_.DOP(DOP), // 4-bit parity data output
_EMPTY(EMPTY), // 1-bit empty output flag
.FULL(FULL), // 1-bit full output flag
_RDCOUNT(RDCOUNT), // 9-bit read count output
-RDERR(RDERR), // 1-bit read error output
_WRCOUNT(WRCOUNT), // 9-bit write count output
-WRERR(WRERR) , // 1l-bit write error
_DI(DD), // 32-bit data input
_DIP(DIP), // 4-bit parity input
-RDCLK(RDCLK) , // 1-bit read clock input
-RDEN(RDEN), // 1-bit read enable input
_RST(RST), // 1-bit reset input
-WRCLK(WRCLK), // 1-bit write clock input
-WREN(WREN) // 1-bit write enable input

):
// End of FIFO18_36_inst instantiation

5 MR ¥R
Virtex-5 FPGA =L —4— H A}
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk

Virtex-5 547 31) 4K (HDL A)
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£ XILINX: BAE . FTHALY TLAVE

FIFO36

: 36kb FIFO (First In, First Out) Block RAM Memory

pizi:0] | FIFO36 | pojzi:0)
DOP[3:0]
DIP[3:0]

| ALMOSTEMPTY
RDEN | | ALMOSTFULL
EMPTY
WREN —
T ELL
RST | | RDERA
WRERR
s | RDCOUNT(12:0]
WRCLK WRCOUNT[12:0]
x10339
RS

Virtex®-5 7 /SA AZIL 7 127 RAM 23 E & £, FIFO, HE1—F—3T1E RAM, F721ZILH RAM/ROM (36 Kb &
721X 18 Kb) LLTar 74X al—arTEFET, ZNHbD7uyy RAM IZIE, KREOA VT v F—XE B
FHICHACEXET, FIFO36 23 5L, 36Kb @ FIFO @7 1y RAM ~7 7 EATEET, ZOaL R R—Roh
1%, B FIFO 777 LEHi2, 4 YR X 8K U—K, 9 EYh X 4K UV —F, 18 Bk X 2K U—K 36 E' v X IK U —F
DRI E- 1T~/ F L —b GERY) FIFO RAM (L TCar 7 4F¥al —a0 TXFET,

ML LTeoay 7 CTaT v rayy BE—ReEHT56, Al ray) my P bEXARIay ) 2oV M OF
7y hzLo T, Empty, Almost Empty, Full, 88X Almost Full 777 0% 1 7ayy A7V EBIZT 47 —hEh
AZENHVET, 7y IR ERBOD, 32 —ay FEFATIET —F T 7F vy —% — HARITRENT
WABT AT Y= ATy P AITNVDHEBPRESIET,

AE: T2E vk X512 U—R® FIFO (21X, FIFO36. 72 # L 3, V—REN D72, T—HXEDOF a7 ¥
L —aiZid, FIFO18 %721 FIFO18.36 i L £9°, =7 —(EERIIE R/ A7 AL, FIF036_72 2 AL £,

R—b D& A

R—r4 AE g HERE

DO H 7 4,8, 16, 32 FIFO 7 =4 Jj /3%

DOP 77 0.1,2.4 FIFO /RUF 4 F—# 1 )3 A

FULL Hi 1 FIFO M7V ThHAHZLERLET,

ALMOSTFULL H 7 1 FIFO MEIET7 N THHIEERLET, ZOT7T77 DL EVVE
1% ALMOST FULL_OFFSET Jgt: CHEL £,

EMPTY Hi 1 FIFO NZECTHHZLERLET,

ALMOSTEMPTY H A 1 FIFO MEIELE THHIEERLET, ZOT7TTDLIVMEIL
ALMOST EMPTY_OFFSET B THELET,

WRERR., RDERR H A 1 WRERR 1% FIFO W7 VO RICEXABLNETINZ L%
7L, RDERR 1% FIFO BNZED I H LN ETEIN-2L
RLUET,

WRCOUNT, RDCOUNT | Hi 13 FIFO #EXIAL/FidA HLARA L H

Virtex-5 547 351) 5i4F (HDL )
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EAE . FHLY ILAVE € XILINX:

R—k4 L & T ae

DI AT 4,8,16, 32 FIFO 7 —% AN Jj/3 A

DIP AT 0.1.2.4 FIFO /RUT 4 T —& /XA

WREN A7) 1 72747 High ® FIFO Ak A F—7 /L

RDEN AT 1 777 47 High ® FIFO U—K A 3x—7 )V

RST AT 1 FIFO #RE, 757, ARA L ZDIERBY v (777 47 High),
RESET 1% 3 7ay 2 A7 VT — T 20 ERHVET,

WRCLK. RDCLK AT 1 FIFO V—F 7ryZBL0TAk rays (b Enhzyy
TENE)

THAVDARNEE

A VAR =g A

E7h T
CORE Generator™ BX U 4% —K NG
~7udHR—h HELE

AV MBTay 74X 2l —2a SN TIIT AT AL ARV T— R AI21%, DIP A—RE#FRE 0 1ZL., DOP
AR—MIREFEOFEEICLET, DI[3:0] BLO DOL3:0] L@ W2 A S BLOH J1{E 512k L, DI[31:4] I35 FLfE
012, DOBLA] IT R OEFEIZLET,

I YMETaL 74K 2l —a§bLEiE, DIPI0] R—ha@l/r T —Z A 784 L. DIP[3:1] 13FR ¥l 0 (1oL
9, DOP[0] 1@ W) 72T — & H I8k L, DOPL3: 1] 13RO FFIZLF9, DIT7:0] 3L DO[7:0] i1Z@ Y172 A
NBIOHIME B 1T L | DIL31:8] IXFmEE 0 (2, DO[31:8] ITREEF DO EEIZLET,

I8 EyMETCary 74X ol — a9 5L&%, DIPL1:0] R—h2@#@ 727 — 2 A 712826 L, DIP[3:2] IZ5RERME 0 12
LE9, DOP[1:0] 1% t72 7 — & H J1145%¢ L, DOPL3:2] IX RO £ FIcLE$, DI[15:0] BL O DO[15:0] 1d i
Bl AT B XM G F o8 L, DI[31:16] X ERME 0 12, DO[31:16] i REHR D EFICLE T,

6 EvMMEZI 74X 2l — a9 5EXL, DI, DIP, DO, BX O DOP 1 BT X CxEHETILENHVET,

WO T4 2L —a Ty, KEHO DI F721% DIP ADIEEHRFRE 0 12, REH O DO F721% DOP %
KEFEOFFICTAHLERHYET, ENSYM EMEE TRUE 123 EL T FIFO Z[RAHICHRETHLXT. RLrayy
V' — 2% WRCLK L0 RDCLK |28 T AN ERHYET,

FEFHAE—R (ENSYN = FALSE) ® =i, fHBO7uv /G5 52 A LET, mAHilrayy my P bBEXIALY
w7 Ty P OF 7y MZEo T, ALMOSTEMPTY 75 27°& ALMOSTFULL 75773 1 A7 NA%ICTF 4T —h
ENAZLRHVET, ravIBERBOED ., 3ol —ay BEFATIET —F T 7F D —P — HARITRS
NTCWBT 4T =R ATy PAINVOHDKEINET, WREN B RDEN (X, #I5TBE57A4F A Rx—T L
BIO =K A x—=TNEE/ ooy 728 L, RST 1Z#8) )y MEE/moy 718k 350, L2 WiGE
IEFRERE 0 12T AR HYET, FULL, ALMOSTFULL, EMPTY., XU ALMOSTEMPTY H /1777 1%., @87
TAT 43 —ay aly IR T 50, LW GAIIREROTFICTILERHYET, WRERR, RDERR,
WRCOUNT, 3L RDCOUNT (FA4 7 var O 1T AL WGSIIREROEEICTEES, /L AF T T—
vay a—RIZEENAY =) (VHDL) F£72iZ A7 A defparam (Verilog) % H AL TT_XTCOBMARE
L. HHEBYIZ FIFO NEIET AL F T,
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& XILINXe

AR R 1%

B 247 E T4k | ERBA

ALMOST_EMPTY_ 16 % 13 B M T _TEr | ALMOST FULL 7527 %K) 492 RAM OF —

OFFSET 2 EERELET,

ALMOST_EMPTY_ 16 % 13 B ME FT~TEe | ALMOSTEMPTY 7527 %A 4% RAM @

OFFSET T—HEERELET,

FIRST_ WORD_ T — A TRUE, FALSE FALSE TRUE |ZF%E$ 5L, RDEN N7 —h&h

FALL_THROUGH IZ FIFO IZHANCEZIAENTED DO (ZH
HhEnEd,

DATA_WIDTH LSy 4 ~ 36 4 FIFO (B e T — X Ig %48 iE

EN_SYN 7 — A K TRUE, FALSE FALSE FIFO 23 JE[RM SZL7z 2 DD rav ) &
IR 1 »oruyy) OWF R TEIEL
TWbADERLET, AT —hOHEIT
DOREG=1 R ETHILENRHVET,

DO_REG ek 0.1 1 EN.SYN OF —& RATFA(0 LI AH

SIM_MODE =7l SAFE 7213 FAST | SAFE PRl —ar DB D BIETT, FAST 128
ETHE, P2l —ary FEFANRAT 4 —
~ U AEME R TEITSNET, FEANT,
Tamk/>Iab—ay WAL AR E2S
L TLZEN,

VHDL fgif (f 2 REAT T —23Y)

WD 2 DO NFIELRWEGE ATt — L, =T 474 B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- FIF036: 32k+4k Parity Synchronous/Asynchronous BlockRAM FIFO BlockRAM Memory

-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

FIFO36_inst : FIFO36
generic map (
ALMOST_FULL_OFFSET => X"0080", -- Sets almost full threshold
ALMOST_EMPTY_OFFSET => X''0080", -- Sets the almost empty 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 the EN_SYN = FALSE
EN_SYN => FALSE, -- Specified FIFO as Asynchronous (FALSE) or

-- Synchronous (TRUE)
FIRST_WORD_FALL_THROUGH => FALSE, -- Sets the FIFO FWFT to TRUE or FALSE
SIM_MODE => "SAFE") -- Simulation: "SAFE" vs "FAST", see "Synthesis and Simulation
-- Design Guide" for details

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
DO => DO, -- 32-bit data output
DOP => DOP, -- 4-bit parity data output
EMPTY => EMPTY, -- 1-bit empty output flag
FULL => FULL, -- 1-bit full output flag
RDCOUNT => RDCOUNT, -- 13-bit read count output
RDERR => RDERR, -- 1-bit read error output
WRCOUNT => WRCOUNT, -- 13-bit write count output
WRERR => WRERR, -- 1-bit write error
DI => DI, -- 32-bit data input
DIP => DIP, -- 4-bit parity input
RDCLK => RDCLK, -- 1-bit read clock input
RDEN => RDEN, -- 1-bit read enable input
RST => RST, -- 1-bit reset input
WRCLK => WRCLK, -- 1-bit write clock input

Virtex-5 4731 #AAFK (HDL F)
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WREN => WREN -- 1-bit write enable input
);

-- End of FIFO36_inst instantiation

Verilog i1t (A2 RB2 T —23Y)

// FIF036: 32k+4k Parity Synchronous/Asynchronous BlockRAM FIFO
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

FIFO36 #(
_.SIM_MODE(*"'SAFE™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide"™ for details
-ALMOST_FULL_OFFSET(137h0080), // Sets almost full threshold
-ALMOST_EMPTY_OFFSET(13”h0080), // Sets the almost empty 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 Asynchronous (*'FALSE'™)

//  or Synchronous (“"TRUE"™)
_FIRST_WORD_FALL_THROUGH("'FALSE') // Sets the FIFO FWFT to "TRUE" or "FALSE"
) FIFO36_inst (
_ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit almost empty output flag
-ALMOSTFULL (ALMOSTFULL), // 1-bit almost full output flag

-DO(DO), // 32-bit data output
.DOP(DOP), // 4-bit parity data output
-EMPTY(EMPTY), // 1-bit empty output flag
-FULL(FULL), // 1-bit full output flag
-RDCOUNT (RDCOUNT) , // 13-bit read count output
-RDERR(RDERR), // 1-bit read error output
-WRCOUNT(WRCOUNT) , // 13-bit write count output
-WRERR(WRERR) , // 1-bit write error
.DI(DD), // 32-bit data input
_DIP(DIP), // 4-bit parity input
-RDCLK(RDCLK) , // 1-bit read clock input
_RDEN(RDEN), // 1-bit read enable input
_.RST(RST), // 1-bit reset input
-WRCLK(WRCLK) , // 1-bit write clock input
-WREN(WREN) // 1-bit write enable input

);

// End of FIFO36_inst instantiation

R
Virtex-5 FPGA = —+'— HAK
Virtex-5 FPGA 7 —%#3 —F : DC FE B L OAA » FFedh
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£ XILINX: BAE . FTHALY TLAVE

FIFO36_72

: 72-Bit Wide by 512 Deep 36kb FIFO (First In, First Out) Block RAM Memory with ECC (Error
Detection and Correction Circuitry)

DIs3:0] | FIFO36_72 | DO[63:0]
DOP[7:0]
DIP[7:0]
| ALMOSTEMPTY

RDEN ALMOSTFULL
EMPTY
WREN
= FULL
RST RDERR
WRERR
RDCLK ROCOUNTI[8:0]
WReTR WRCOUNT(8:0]
SBITERR
DBITERR
ECCPARITY[7:0]
X10340

Virtex®-5 7 /3 AIZ1X 7 1y 7 RAM 28l & £, FIFO, H#i=F—32T1E RAM, £721ZILAH RAM/ROM (36 Kb £
721X 18 Kb) L Car 74X a2l —aTEET, ZNHD T ayy RAM L, KEDA U F v T —XEmlHo
TGN TEET, 2OV A NEF AT DHE NEIADT —% /RARKE/ X2 36Kb @ FIFO 7 vv 7 RAM 1T
TIRATEET, ZOaAVR—RME, 12 vk X512 U—RO R E/ZIZIER M FIFO RAM $LCar 74Xzl —
var TEET, IR EFTIERIEAE AR —T7 NI THE, AEVEEEMREHL, BIETHILLTEET, Fo. 2
@ FIFO RAM TIZRE$ 59T FIFO 77/ BLOAT —Z 2 5 b fhE £7,

ML LTervay 7 TT a7V rayy B—Ref TG4, A iLrayy oy UbEXIAL IOy Ty P OA
7y Lo T, Empty, Almost Empty, Full, 88X Almost Full 7701 1 7avyy A7V BT 47 —hEn
AZENRHVET, 7y IR ERBOD 32 —ay EFATIEET —F T 7F vyDa—H — HARITRENT
WAT AT —h b ATy P AINVDH DRI FET,

AE U—RENELT —ZERENa T4 2l —a02iE, fRPYVIZ FIF036 2L, V—RER 2L, F—
AEDFNT T 4K 2L —g020%, FIFOL18 F£7-13 FIFO18.36 1 L £,

R—b DR EA

R—r4% A [ = K HE

DO H D 64 FIFO 7 —# i /)3 &

DOP H 7 8 FIFO RUT ¢ T —ZH J1/3 A

FULL Hi 1 FIFO M7V THAHAZLERLET,

ALMOSTFULL H 5 1 FIFO 2MIIE 7NV THHIEERLET, ZO7T77 DOfET
ALMOST FULL_OFFSET @M T EL£1,

EMPTY H 1 FIFO NZECTHHILERLET,

ALMOSTEMPTY H 1 FIFO MIIFZETHHIEERLET, ZOT7T77 DI
ALMOST EMPTY_OFFSET B T EL £,

WRERR. RDERR Hi 1 WRERR 1% FIFO 237 VDI EZIA N FEITSN /L% R L, RDERR I
FIFO NZED IRt AU NEf TSN -2 ERLET,
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R—r4 A [ = K HE
WRCOUNT, H 9 FIFO &AL/ FHHHLAEA 4
RDCOUNT
SBITTERR o 1 N By 2T — RN ENT- R ECC 7 s arinb D AT —
221, AT 58413, EN.ECC_READ # TRUE |29 A4 NHVET,
DBITTERR 7 1 AT N vk 27— MR ENTZZE%ERT ECC 7707 arhbDAT—H
A S, T 5841 EN.ECC_READ % TRUE IZ3 AU ERHVET,
ECCPARITY 7 8 AEY =T —BHEETIEE4TS ECC Ta—F CEASNS ECC ma—Fhn
BAERENTE 8 ¥y F—&
DI AT 64 FIFO 5 —#% A JJ/R A
DIP AT 8 FIFO /XUT o4 7 —% N )N A
WREN AN 1 77547 High ® FIFO Ak A x—7 )L
RDEN A7 1 77547 High ® FIFO J—FR A x—7 )L
RST A7 1 FIFO #RE. 777 . IRALZ D IRV v (72T 47 High), RESET I 3
ray B ATNVET =T AMERHDET,
WRCLK . NS 1 FIFO V—F 7y /7 BIXOTAh 7ays (SiH ERNY Ty P CTEITE)
RDCLK
THAUDANFE
AVAR T T—gy af
B A A]
CORE Generator™ BL 74V —K A
~7uadPR—h HELE

DI, DIP, DO, BX W DOP ¥ /i, FIFO 7% ECC E—R TEIMEL TWWARWEAIL., fISTAANBIOM T —#
V) — AR T DM N HYET, ECC E—R TEMEL TV DAL, NUT 1 E v ECC ORSBE T/ 72 7=, DI
BELODO R—bDOHEMEHTHLERHOET, i ATHE/RE Y MILL F 26 35 1E, KO DI £721% DIP
AN Z 5w BE 0 12, REH D DO £721% DOP B ANIREHD EFITTHHLEDRHVET, ENSYM EMZ TRUE (T
FELTFIFO ZEMICERETHEEIT. FUrmys Y —A% WRCLK 3L RDCLK ([ZHkt 2 4B NHY £,

FEFRIE—R (EN_SYN = FALSE) O X%, RO 7ay 75 5aHLET, Al rays myvbEZARIaY
7 Ty VMOF 7y MIEoTIE, ALMOSTEMPTY 77 27°& ALMOSTRULL 77778 1 B ANV T 4T P —h&
NEZERBVET, 7av IR ERBOD ., > Ial—ay EFATIET —F T 7F vy Da—HF— HARITREN
TWBT AT =R ATy TAINVDOHBNKBMENET, WREN 3L RDEN X, /ST DT A 2—T V58
FWV—=R AR—=TNEH/ vy 78 L. RSTIX#E Yy ME &S/ Yy 73 50 EHLARWEGAIT
FREME 0 12T DM ERHVET,

FULL., ALMOSTFULL., EMPTY. X ALMOSTEMPTY H /175 70%, @8 T AT —ay aly 7 ICHkT
DL WGEIEREROEEICTHMENRHVET, WRERR, RDERR, WRCOUNT, LT RDCOUNT %
F7arOH T HERALRWESIEREROFFICTEE T, ECC MEAEZ 4 512i%. EN.ECC_READ BL W
EN_ECC_WRITE @M% TRUE IZRXETHMLENHVET, =7 — B OEELE M3 55551, SBITTERR,
DBITTERR, X ECCPARITY 1§ 5 &0 en Yy 7\l LET, A AX v —rary a—RigEnsy=
U7 (VHDL) F7-13 A>T 1> defparam (Verilog) % H A2 TT_XTOBMHEEZREL. BEIE BYIZ FIFO 23
IETBHIIICLET,
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AR R 1%

T4

B BT & Lk ERER

ALMOST EMPTY_ 16 %% 9 B MH 080 ALMOST FULL 757 %K) 432 RAM DT — 4 &

OFFSET EHRELET,

ALMOST_EMPTY_ 16 1E$K 9 B M 080 ALMOST EMPTY 7527 % 714 % RAM O 7 — 5 &

OFFSET EREELET,

FIRST_ WORD_ 7 — K TRUE, FALSE | FALSE TRUE FAETHLE RDEN B 7 —h& 912 FIFO

FALL_THROUGH ;ﬁfm FEIAENEA DO ICHASNET,

EN_SYN 7 — K TRUE, FALSE | FALSE [ FALSE @& I3IERIMIE—R, TRUE DL I1LFEH (1
Jnay7) E—KTFIFO NMEAINLZLERLET,

DO_REG BT 0.1 1 AL ATy O TTABIE 1 ) BINd
HZ LT clock-to—out DX AIL T & m ET5HL1Z,
FIFO OV P AREA 3 —T L LET, ENSYN 28
FALSE & %1% DOREG % 1 IZT 20 ERHVET,

EN_ECC_READ 7 — AR K TRUE., FALSE | FALSE | ECC Fa—# &4 A x—7 MIZLET,

EN_ECC_WRITE 7 — K TRUE, FALSE | FALSE | ECC =y a—#RKks A 3 —T iz E9,

SIM.MODE pe2l SAFE $£7-1% SAFE Ral—varOAHDEMETT, FAST ITRETD

FAST L. iR alb—yay EFTANNRT p—v AERT—
FCEITENET, M. TAk/ P32 —var
THAL TARNES L TIZEN,
VHDL 523k ({2 R4S T—23Y)

WD 2 OO LNIFIELRWGAITat —L, T4 T 4 H S DHil

Library UNISIM;
use UNISIM.vcomponents.all;

I = S

-- FIF036_72: 72x36k Synchronous/Asynchronous BlockRAM FIFO /w ECC

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

FIFO36_72_inst : FIFO36_72

generic map (
ALMOST_FULL_OFFSET => X"0080", -- Sets almost full threshold
ALMOST_EMPTY_OFFSET => X''0080", -- Sets the almost empty threshold
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)

-- Sets the FIFO FWFT to TRUE or FALSE

"SAFE" vs "FAST", see "Synthesis and Simulation
-- Design Guide" for details

FIRST_WORD_FALL_THROUGH => FALSE,
SIM_MODE => "SAFE') -- Simulation:

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
DBITERR => DBITERR -- 1-bit double bit error status output
DO => DO, -- 64-bit data output
DOP => DOP, -- 4-bit parity data output

ECCPARITY => ECCPARITY --
EMPTY => EMPTY, -
FULL => FULL, -
RDCOUNT => RDCOUNT, -
RDERR => RDERR, -
WRCOUNT => WRCOUNT, -
WRERR => WRERR, -
DI => DI, -

O'H—‘(DI—‘CIOI—‘I—‘G)
[eJReieeoe oy

it generated error correction parity
t empty output flag
t full output flag
t read count output
t read error output
t write count output
t write error
it data input

Virtex-5 4731 #AAFK (HDL F)
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DIP => DIP,
RDCLK => RDCLK,
RDEN => RDEN,
RST => RST,
WRCLK => WRCLK,
WREN => WREN

);

bit parity input

bit read clock input
bit read enable input
-bit reset input

bit write clock input
bit write enable input

-- End of FIF036_72_inst instantiation

Verilog 58k ([ RA2 L T —3Y)

// FIF036_72: 72x36k Synchronous/Asynchronous BlockRAM FIFO w/ ECC

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

FIF036_72 #(

_SIM_MODE(''SAFE'™), // Simulation: "SAFE" vs. "FAST", see '"Synthesis and Simulation Design Guide" for details
_ALMOST_FULL_OFFSET(97h080),
_.ALMOST_EMPTY_OFFSET(97h080), // Sets the almost empty threshold

.DO_REG(1),

.EN_ECC_READ("'FALSE™),
_EN_ECC_WRITE("'FALSE™),
_EN_SYN("'FALSE"),

// Sets almost full threshold

// Enable output register (0 or 1)
// Must be 1 if EN_SYN = "FALSE"
// Enable ECC decoder, "TRUE"™ or "FALSE"
// Enable ECC encoder, "TRUE"™ or "FALSE"

// Specifies FIFO as Asynchronous ("'FALSE'™)

//  or Synchronous (*"TRUE™)

FIRST_WORD_FALL_THROUGH("'FALSE™) // Sets the FIFO FWFT to "TRUE"™ or '"‘FALSE"

) FIF036_72_inst (

_ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit almost empty output flag

. ALMOSTFULL (ALMOSTFULL),
_DBITERR(DBITERR),
.DO(DO),

.DOP(DOP),

.ECCPARITY (ECCPARITY),
_EMPTY(EMPTY),
.FULL(FULL),

-RDCOUNT (RDCOUNT),
-RDERR(RDERR),
_SBITERR(SBITERR),
_WRCOUNT (WRCOUNT),
_WRERR(WRERR),
.DI(DI),

_DIP(DIP),
-RDCLK(RDCLK),
-RDEN(RDEN),
_RST(RST),
_WRCLK(WRCLK),
-WREN(WREN)

);

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

1-bit almost full output flag

1-bit double bit error status output
64-bit data output
4-bit parity data output

generated error correction parity
empty output flag

full output flag

read count output

read error output

single bit error status output
write count output

write error
t data input

parity input

read clock input

read enable input

reset input

write clock input

write enable input

RRRRRAQROR RO ®
COO0O0COU0I O00000O00

- DT e e
[l e B o o B o o B B e e N

// End of FIFO36_72_inst instantiation

FFIE R

Virtex-5 FPGA = —#'— HAF
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£ XILINX: BAE . FTHALY TLAVE

FRAME_ECC_VIRTEX5

: Virtex®-5 Configuration Frame Error Detection and Correction Circuitry

FRAME_ECC_VIRTEX5S ECC_ERROR
| SYNDROME [11:0]
| SYNDROME VALID

Configuration Frame
Error Detection/Correction | CRC_ERROR

Circuitry

X10940

M=

ZOTFH Ay LU ARTIE, FPGA Dy 74X 2l —3iay ARVEITOEHE LY ECC (=7 — B L MEE
B ) 2Rt Ed, 2oL A MIE, ECC BIED AT —X A L N —K /w7 CRC [AIEED AT — X A%
TAHIINEEFNTWET,

A — 0D 5 B8

R—r4£ [ B K BE

ECCERROR H A 1 71— ECC =T —nR R omol-2t %< LET, SYNDROME 2% 0 LL4k
DEEIL 1, SYNDROME N9 _XT 0 DEEIL 01220, =7 —N S
Nenol-ZaRUET,

SYNDROME H 12 71 —A ECC =T —DRAELFERLET,

TT—7L: T_TERr

1 ©vh =7 —: SYNDROME[11]=0, SYNDROME[10:0]= 71— AT
DT =D EPRSNET,

2 vk =7 — : SYNDROME[11]=1, SYNDROME[10:0]= K h7 7
2EYNA EO=ET— WHBAH T,

SYNDROMEVALID i 1 SYNDROME DR AR ThHZEERLET,
CRCERROR H 1 Y—K\»27 CRC =7 —%/RLET,
THAODANEE
AV AL =g HELE
i 5
CORE Generator™ B X O\ 4 —FK A ]
~ 7O R —h ]
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VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- FRAME_ECC_VIRTEX5: Configuration Frame Error Correction Circuitry

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

FRAME_ECC_VIRTEX5_inst : FRAME_ECC_VIRTEX5

port map (
CRCERROR => CRCERROR, -- 1-bit output indicating a CRC error
ECCERROR => ECCERROR, -- 1-bit output indicating an ECC error
SYNDROME => SYNDROME, -- 12-bit output location of erroneous bit

SYNDROMEVALID => SYNDROMEVALID -- 1-bit output indicating the
-- SYNDROME output is valid
);

-- End of FRAME_ECC_VIRTEX5_inst instantiation

Verilog i1t ([ RE2 T —3Y)

// FRAME_ECC_VIRTEX5: Configuration Frame Error Correction Circuitry
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

FRAME_ECC_VIRTEX5 FRAME_ECC_VIRTEX5_inst (
.CRCERROR(CRCERROR), // 1-bit output indicating a CRC error
-ECCERROR(ECCERROR), // 1-bit output indicating an ECC error
-SYNDROME(SYNDROME), // 12-bit output location of erroneous bit

- SYNDROMEVAL ID(SYNDROMEVALID) // 1-bit output indicating the
// SYNDROME output is valid
):

// End of FRAME_ECC_VIRTEX5_inst instantiation

LN
Virtex-5 FPGA = —#— Ak
Virtex-5 FPGA 7 —# Y —b : DC FitE B LA v F Rk
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& XILINXe

GTP_DUAL

: Dual Gigabit Transceiver

M=

ZOxL AN, Virtex®-5 FPGA OB B 12 MR -7 — T, BERI 74X 2l —a NA[HET,

FPGA o7 alI~7 )L alyy JJ—=Z|

IR ESNTVET,

THAUDANEE

AVARB L Z—ay NG|
i A

CORE Generator™ XU 4 —F HELE

~ DY R —h ARAf

A IR

Virtex—5 FPGA RocketlO GTP b7 — N oo—H'— H AR

Virtex—5 FPGA & —#% > —h : DC #1EB IXOAA » F Fi i

Virtex-5 FPGA = —#— H AR
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EAE . FHLY ILAVE £ XILINX:

GTX_DUAL

: Dual Gigabit Transceiver

M=

ZOxL AN, Virtex®-5 FPGA OB B 12 MR -7 — T, BERI 74X 2l —a NA[HET,
FPGA 7l o<7 ) ual vyl V) —RACREBIIHESINTWET,

THAUDANEE

AVARB L Z—ay NG|
i A

CORE Generator™ XU 4 —F HELE

~ DY R —h ARAf

=3

Virtex—5 FPGA RocketlO GTX p7> v —/N a—H%— HAK
Virtex-5 FPGA 7 —4% > —} : DC fiE B L OAAL T F5E
Virtex-5 FPGA = —#'— AR
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£ XILINX: BAE . FTHALY TLAVE

IBUF

: Input Buffer
IBUF

N

FLYTE)

M=E

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

R—rDERHA

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

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

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

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

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

Library UNISIM;
use UNISIM.vcomponents.all;
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-- IBUF: Single-ended Input Buffer
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

IBUF_inst : IBUF
generic map (
10STANDARD => "'DEFAULT™)

port map (

0 =>0, -- Buffer output

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

-- End of IBUF_inst instantiation

Verilog 581t (A2 A2 T —23Y)

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

IBUF #(

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

.00, // Buffer output

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

);

// End of IBUF_inst instantiation

5 IR ¥R
Virtex-5 FPGA —4— H AR
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk
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£ XILINX: BAE . FTHALY TLAVE

IBUFDS

: Differential Signaling Input Buffer
IBUFDS

......

M=E

IDOTHAy VAN RBEENEBFZ2HEHTDHATINy77TF, IBUFDS Tld, TH A L)L DA H—
Tz AMEFIL, — R AXT ) FPRAL—T L5 2 DO RIpHR—K (1, IB) TEINFT, vAXEAL —
71X MYNET_P & MYNET N 2912, RIUHEIE EONRKDOWRIELZRLET, TS Ta T, 7ul I LniE7e 2=8)
IS REA 9 2L 7 AT 7T 4080 LU SN2 R — R OB E ST ZENTEET,

B

AN H A

I 1B 0

0 0 el
0 1 0

1 0 1

1 1 k7L

R—+4 AT iz K AE
I A 1 Diffp Sy 77D A S
IB A 1 Diffp Sy 77D A S
0 H 7 1 Ny 77 DHT]
THAVDANEZE
AAR L T— gy HELE

i A A]
CORE Generator™ 38 X O H—R AW
~7ua@HR—h A A]

THAVBEEERDTZDIT, T_TO /0 AV R—R b d 7 P A O EALICREL TSN, 1R -2
BT VAL O N O~ AZLIRBATIR =M, IB AR —bafx FLDAL —T L2 B ASIR—RZ, O R—r2ZD A
Nt EnNsue Yy 7 C8#H L E7, generic/defparam fEZ R EL, Xy 77 OESNAE T WU EL TLEEW,

ARG IR 1%

B /4T & TIHIE FiEA
DIFF_TERM 7 — %% | TRUE, FALSE FALSE EVRA Y DB SRR A R — T L
IOSTANDARD R T A — B R DEFAULT TLAVMI /0 BEEED Y <
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EAE . FHLY ILAVE £ XILINX:

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

IBUFDS_inst : IBUFDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
10STANDARD => "'DEFAULT'™)

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

-- End of IBUFDS_inst instantiation

Verilog 821k (A2 RA T—3Y)

// 1BUFDS: Differential Input Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.1

IBUFDS #(
_DIFF_TERM("'FALSE™), // Differential Termination (Virtex-5, Spartan-3E/3A)
- 10STANDARD (*'DEFAULT™) // Specify the input 1/0 standard

) IBUFDS_inst (
.0(0), // Buffer output
_1(1), // Diff_p buffer input (connect directly to top-level port)
-IB(IB) 7/ Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

s HIEHR
Virtex-5 FPGA = —#'— JAK
Virtex-5 FPGA 7 —% > —} : DC B L AL v F Rk

Virtex-5 547 31) 4K (HDL A)
134 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H



http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

£ XILINX: BAE . FTHALY TLAVE

IBUFG
: Dedicated Input Clock Buffer
| [ o]

IBUFG

X10181

ME

IBUFG IZ, FPGA ~D A 17vy sk ra— v ray Z7ERD Y — 2k T 5720 T 55 H A 1T,
DCM_SP XU BUFG ~DE IR0, T RAAD Iy ZEIEE D v 2 B /MRIZIZ 5N E 7, IBUFG D A
Tix. Fa— )L rayl o TOLEREB TxEd, IBUFG OH /11X, DCM.SP, BUFG., I3 ELT-ayy 7 ®
CLKIN ZBR#Ej C&E9,

A — 0D 5 B8

R—r% A [ ] B BE

0 H 7 1 gayy N7y

I AT 1 rayy Ny 77 AN

THAVDANAEE

AV AR =gy A

CORE Generator™ XU 4% —K Kaf

~7adHR—h PN
ERAGEMS

B /47 | & TI4ILE &5 BA

IOSTANDARD XFH | T—av— B R DEFAULT TLAVNI /O B2 EI0 4 T

VHDL 2k (A REV T—2 )
WD 2 DOEXNHFEELLWGEEIFaE—L, =TT 4B S ORI T £,

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

-- IBUFG: Single-ended global clock input buffer
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

IBUFG_inst : IBUFG
generic map (
10STANDARD => "'DEFAULT™)

port map (

0 => 0, -- Clock buffer output

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

-- End of IBUFG_inst instantiation

Verilog 521k ([ RAB L T—23Y)

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

IBUFG #(
- 10STANDARD(*'DEFAULT"") // Specify the input 1/0 standard
) IBUFG_inst (
.0(0), 7/ Clock buffer output
_1(1) 7/ Clock buffer input (connect directly to top-level port)

);

// End of IBUFG_inst instantiation

5 IR ¥R
Virtex-5 FPGA —4— H AR
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk
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£ XILINX: BAE . FTHALY TLAVE

IBUFGDS

: Differential Signaling Dedicated Input Clock Buffer and Optional Delay

0]
IBUFGDS

X10600

M=E

ZOTFTHA L AN IE, 7y s Ny 77 (BUFG) £721% DOM (2Kt T 2720 OB O EEE 5 A1y 77T
9, IBUFGDS Tld, THA L L XAV DALH—T A AMGHI1E, — HN<AZ | T 69— FNRTAL—T L7222 S
DEIPAHR—K (1, IB) THREINET, vAZLAL—T T MYNET.P & MYNET N ® L9512, RUZHEE B Dt D4k
MeZRLET, A7 var T, Fars I anlgEhZ &g s T8, 7 AT 707 3 m EL, M
VIR =R RDOEESTZENTEET, TAAASND AN T —FOWIAIRIZIL, T alT~T VB
HIibTEET,

a3 R

AR H 5

I IB o]

0 0 L
0 1 0

1 0 1

1 1 L7l

R—bD &R A

R—r4& L B ¥ RE
@) o 1 sayy Ny 7yt
1B AT 1 Diffn 7wy Ny 77D A7)
I ATJ 1 Diffp 7wy Ny 77D A7)
THAVDANAHE
AVAR S =gy Hedw
£ A
CORE Generator™ 8L U 4 —K A~A]
~7uad¥R—h =l

THALBEREERSTZDIT, TNTO /0 A R—=R bbb T 7 F A D LALICREL TEEW, 1R — M E
T FAL D O~ AZETRDANTIAR =T, 1B R—bafx EALOAL =T LB AS)R—MZ, O H—h2ZD
ANS1% Y —2E$2% DCM, BUFG, F/i3nY v 7128kl TLIEEW, —EDE kY —/L T, IBUFG % FPGA ®2
oy 7 VY — R A MEIZG U T BUFG 2B #IAYICHE RSV E T, generic/defparam fHZEREL., Sy 77
DESNALT 2N ELTLEEND,
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AR R 1%

=4 RA4T [ TI74ILE BTLL]
DIFF_TERM 7 — A H TRUE, FALSE FALSE E VA Y D EEE IR PIE A R —T L
IOSTANDARD pa==l F g — B W DEFAULT TLANT 1/0 JRAEEEI YT

VHDL 2k (/2 RAV T —23Y)

KD 2 SOORESTNIFELLWEEA o — L., = T4 T B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

IBUFGDS_inst : IBUFGDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
10STANDARD => "DEFAULT™)

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

IB => IB -- Diff_n clock buffer input (connect directly to top-level port)

)

-- End of IBUFGDS_inst instantiation

Verilog i2ik (A RB L T —23Y)

// 1BUFGDS: Differential Global Clock Input Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.1

IBUFGDS #(

DIFF_TERM("'FALSE™), // Differential Termination

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

.0(0), 7/ Clock buffer output

_1(1), // Diff_p clock buffer input (connect directly to top-level port)
_I1B(IB) // Diff_n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation

FHEHR
Virtex-5 FPGA . —#— H AR
Virtex—5 FPGA & —#% > —h : DC #1E B I OAA » F Fi i
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£ XILINX: BAE . FTHALY TLAVE

ICAP_VIRTEXS5

: Internal Configuration Access Port

1[31:0
ol ICAP_VIRTEX5 0[31:0]
WRITE
ce | | |
— | icap_wiDTH=x8 | |BuUsy
CLK
—p Internal Configuration
Access Port

X10841

ME

ZOTHFAY L ACMPBIX, FPGA 777 Vw7 b FPGA Dar 7 4Fal — v a BiEICT /v A C&E T, 2o
UIR—X N T AL FPGA TLADaL 74X 2l —ay alu 2 |Zavr RBIONTF — 252 EX ALY, 2
TA4X 2L —vay aPy IS T — A EHHAHLTIZ0TAIENTEE S, ZOT7 77 arZELM AL E FPGA
OREREBIOMEHEMEICENEEZ 5.2 5720 ZOKRRICHEBEL CWRWRDZO L A MNIEH LN TLEEN,

ENOE L

R—k4 AL B T ae

0 H 32 a4 Xalb—vary F—FH IR
Busy H 1 Busy/Ready Hi/J

I AS 32 VT 4X alb—ay F—HANFIRR
WRITE AT 1 TIT47 Low DFAMAT

CE AT 1 TIT 47 Low DAFX—T IV AT
CLK A 1 A= N
THAVDARNEE

AV AL =g HELE

i AT
CORE Generator™ B L O\ 4 —FK A
~Z7adYR—h A

RV RAOE Y MEDOEEMIL., [Virtex—5 FPGA 27 4 ¥ a2l —Y gy 2—WF— HARIEZSBLTFEN,

ERAART RS

JE4k 847 [ TIHILE At B
ICAPWIDTH | 355 X8, X16, X32 | X8 ICAP VIRTEX5 T T DA B IO AT — X 1IE
ZRELET,
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VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;
-- ICAP_VIRTEX5: Internal Configuration Access Port

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

ICAP_VIRTEX5_inst : I1CAP_VIRTEX5
generic map (

ICAP_WIDTH => "'X8") -- "'X8", "X16" or 'X32"
port map (

BUSY => BUSY, -- Busy output

0 =0, -- 32-bit data output

CE => CE, -- Clock enable input

CLK => CLK, -- Clock input

1 =1, -- 32-bit data input

WRITE => WRITE -- Write input

);
-- End of ICAP_VIRTEX5_inst instantiation

Verilog B2k (A RA T —3Y)

// 1CAP_VIRTEX5: Internal Configuration Access Port
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

ICAP_VIRTEX5 #(
_TCAP_WIDTH("'X8™) // "X8", "X16" or "X32"
) ICAP_VIRTEX5_inst (

_BUSY(BUSY), // Busy output
.0(0), // 32-bit data output
.CE(CE), // Clock enable input
.CLK(CLK), // Clock input
RIOB // 32-bit data input
_WRITE(WRITE) // Write input

):
// End of ICAP_VIRTEX5_inst instantiation

E=3 AR
Virtex-5 FPGA ot —#— #H AR
Virtex-5 FPGA 7 —# 3 —h : DC FtEB LA v T Rk
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£ XILINX: BAE . FTHALY TLAVE

IDDR
: Input Dual Data-Rate Register
o] IDDR a1
CE |
_c]
-1
_R] | Q2

ZOFYAL mLACNMT, AV I A FPGA THEF 27 /L 5 —% L—k (DDR) E B2 22T A0 DHH A
LOARTT, ZOTVIT 4T T, T —EBRBIAEND IOy Tyl T LIl T —F a3 57217 T, [T
ray) Ty TRFICT —2BR1ET 528 TEET, 2D AT REHENC2 5T, B0 — 24 2
HHVEH A,
OPPOSITE_EDGE &—F : i#i5® DDR F A TT — 4B ZE3NnET, QliZI/rys C ODFLH ERYTy Yo
BIZEALL, Q2 IIH VD TRV Ty Y DZRICELLET,
SAMEEDGE ®—FK : ¥ —#(37uv”7 C ORI DTy TZIESNETN, b PRy F—F LY RED
AICL P AZPBIMESDD T, DDR 7 —XXRIL/ry” =T FPGA IR EENET, 7272l 7 —4% X7
IISEESN TVWAIIICRAET, QL & Q2ITIET 1 BIU2 RRIBFICEEENT ., HAIOXT N7 1 &
RUNrT e DIy AT NTRT 2L 3 NEEEINET,
SAME_EDGE_PIPELINED &—F : SAME EDGE &—REREICT —# 02 E3NET . SAME EDGE £—K T
DT —8 XTO4HER RS 5720 3L ERV Ty Y F— LU RZORNCHL URZBIMENET, Zhi
KO, 77— XTHR Q1 & Q2 ENCHFIZEEINET, 7277 L. ZOE—FEEHAT5L.Q1 £ Q2 F+=
NEALTDHL ATV 1 AT InLET,

IDDR 1% IODELAY 72& @ SelectlO™ H§RE LS fii H TXFE9,

AE EEALH—T A AIZIE, IDDR2CLK o R —% b IL T 5 —FDOBIAIAT 2 DOMSI LTy 7%
BETXET, ZoarF ®—%x ML, IDDR O 74— ZAFER AR50 XL ET, IDDR 2CLK TiX, &4
H7ervy 7 V) —25n ¥ %, IDDR 2 R — R el 2 TR BB E I RS R A T D RS HY £,

R—bDEREA

R—k4 L B e ae

Ql ~ Q2 i 1 FPGA |Z#2#:7 % IDDR /1 TF, QU IZHEAMDT —F <7, Q213 2
FEADT—4 X7 TT,

C AT 1 ray AJETY,

CE AT) 1 Low 127258 R—F O O N7y I in T 4 AT —T AT ET,

D AT 1 DDR ¥ —#% IDDR £V 2—/MIZ AN §5E 0,

ZOEANE, e LD A ST ETNTR T A — R, AJIBIED G E ST
IODELAY ., 721387 A F7 1350y 7 718w L E7,

R A7 1 727747 High ®VEy T QL BLU Q2 Z#HFRE 0 (2L 9, SRTYPE
EAEICH S E | F#FFERIIIERSICER E TEET,
S A7 1 727747 High DUty T Q1 BLON Q2 ZimHEfE 1 ILEF, SRTYPE

BYEICEE S & R EIERENCRETEET,
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THADARFE
AVAR Y T—gy HEIE
HE 7 Ry
CORE Generator™ B LN 4 —FK gl
~7uadPrR—h AR
AR E M
B 247 & TIAILE 5 BA
DDR_CLK EDGE | =7 OPPOSITE_EDGE, OPPOSITE._ sy Ty ST IDDR B fEE—
SAME_EDGE, EDGE FEIRLET,
SAME_EDGE_
PIPELINED
INIT_Q1 2 R 0.1 0 T4 2L — T ar DAF— T S HE
X GSR ATV —hENT=EED QL B> DY)
W ELET,
INIT Q2 2 0.1 0 T4 F 2L —ar DAR— T % E
X GSR N TV —hS/=EZxD Q2 BV D F)
HEEEELET,
SRTYPE | | SYNC, ASYNC SYNC Tyb/UEyhDIATERIRLET, SYNC
T VEvh R BLOEYE (S) oD@k
N Cruayy ¥rosth BNy [E
THITHEL. ASYNC TIZFERIBI Oy
MUty MERREIEELET,

VHDL 2k (/2 REAVT—23Y)

WD 2 DORESCBEFIELR WA T — L, = T4 T4 B S ORNICAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.1

IDDR_inst : IDDR
generic map (

DDR_CLK_EDGE => "OPPOSITE_EDGE"™, -- "OPPOSITE_EDGE", "SAME_EDGE"
-- or "SAME_EDGE_PIPELINED"

INIT_Q1 => 707, -- Initial value of Q1: 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, -- 1-bit output for negative edge of clock
Cc=2¢C, -- 1-bit clock input

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

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

R => R, -- 1-bit reset

S =>38S -- 1-bit set

)

-- End of IDDR_inst instantiation
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£ XILINXs E4E: THAY ILAVE
. —" -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// I1DDR: Input Double Data Rate Input Register with Set, Reset
// and Clock Enable.
// Virtex-5/6
// Xilinx HDL Libraries Guide, version 12.1
IDDR #(
-DDR_CLK_EDGE(**OPPOSITE_EDGE'), // "OPPOSITE_EDGE"™, *"'SAME_EDGE"
// or "SAME_EDGE_PIPELINED"
_INIT_Q1(1°b0), // Initial value of Ql: 1°b0 or 1°bl
_INIT_Q2(1°b0), // Initial value of Q2: 1°b0 or 1°bl
_SRTYPE("'SYNC') // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_inst (
-Q1(Q1), // 1-bit output for positive edge of clock
.Q2(Q2), // 1-bit output for negative edge of clock
.C(O, // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1-bit DDR data input
-R(R), // 1l-bit reset
-S(S) // 1-bit set
);
// End of IDDR_inst instantiation
EX LR
Virtex-5 FPGA & —+— H AR
Virtex-5 FPGA 7 —% 3 —} : DC ftEl L OAA v F Rtk
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IDDR 2CLK

: Input Dual Data-Rate Register with Dual Clock Inputs

IDDR_2CLK

[2]e8 o R ]o
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X10485
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572 TT, fRPOVIZIDDR AR —R AT 58, OEEE XL VERL2LOO, fHEICEHATE, VV—X
HhIzoi, HIRLEBLET, ZOTVITA7 TIE, T —4BRViAENLIay) Ty Tl T — A EtRikd 5
72T, ftayy 2y P TRIFCT — X525 35286 TEET, UKD, XA TR EMEICR DT,

BIIDOVY =2 hBEHVEE A,
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SAME_EDGE_PIPELINED &—F : SAME_EDGE E—RL[REEEICT —# N2 E3NF T2, SAMEEDGE £—F
TOT —H XTOSEEEERET D720, C DIy T—X LU AZDOREHIHLL AN BMENE T, 2
W2, 7= XTN QL & Q2 EZRIFHZEEINE T, 2770, 20T —F2HEHT5L,. QL L Q2 5

WEACT DLAT VN 1 A7V R £,

IDDR 1% IODELAY 72& @ SelectlO™ #§RE L fd HH T4,

R—bDEREA

R—k% AR ] 1 e

Ql: Q2 Hh 1 FPGA (Z##i9 % IDDR T3, QL IFRAOT —4# ~
T.RIF2EFEHDOT =X XTTT,
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AHE
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ADEY @F 7T~ Z7ayrE 180 AN T I THNET)
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TSI IODELAY ., F213@ W72 A £330 07 M3y
TR ET,
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AR—h% 1 B B

R A7 1 727747 High DUty T Ql BLO Q2 Z&HFLE 0 (2L
9, SRTYPE BHEICE DX, R EIZFERMICHKETE
F7,

S A7 1 727747 High DUy T Ql BLO Q2 ZimHfE 1 1L
F9, SRTYPE @I S%, [MMAEIXIERMICRE T
E3x

THADANFE

AAR =g Hedw

e i T
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~7adHR—h PN
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Ny 77 ~FERRLET,
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REBLIOS VLI RMEHDLEIZ Low (23250, T @E W2y NV By MEEa Yy 712836 LE T,
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IR =R MIFEIIEND /0 avR—xohediia—Ro gk o E I AX = — L ET,
ZHICED. BETF YA Ta—RNMEESNET,

CLK A% a2 —ZH/NEBIZHI 2 5121%. CLK BXW CLKB Ol FA, v—h IV KliETIEARL, 7 a— S Ll
(DCM / MMCM) 36K AINCT AL ERHVET, B— IV KERIT /vy ZICAF 2 —%BIMLE T2, DCM
/ PLL IZAFa—2 4 F7,

AR RES IR 1%

B 24T fi& TIAILE B
DDR_CLK EDGE | =% OPPOSITE_EDGE, OPPOSITE_ DDR OF —ZE(EE—RERINLE
SAME_EDGE, EDGE T, FEANIE, T A RL RS
SAME_EDGE_ A%
PIPELINED
INIT_Q1 2 ¥ 0.1 0 VT4 X2l —Tar DAR—RT T
% E721% GSR W T ¥ —h&hizéx
QLB OYHEEZTRELET,
INIT_Q2 2 R 0,1 0 LT 4R 2L —Ta DAF— T S
% E2I1L GSR M7V —hShizt&x0
Qv OMELEELET,
SRTYPE pe2l SYNC, ASYNC SYNC oV DFAT ERIRLET,
SYNC TiZ. VEvyh R LBV
O) v o@EEN C ruy s Db
Ry IR T AL EL ,
ASYNC CTi3IERIMI OBy R/ Uy M
MEEfRELET,
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EAE . FHLY ILAVE £ XILINX:

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
- Set, Reset and Clock Enable.

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

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 Q1: *0” or °1~
INIT_Q2 => 707, -- 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, -- 1-bit output for negative edge of clock
c =>2¢C, -- 1-bit primary clock input
CB => CB, -- 1-bit secondary clock input
CE => CE, -- 1-bit clock enable input
D =>0D, -- 1-bit DDR data input
R => R, -- 1-bit reset
S =S -- 1-bit set
):

-- End of IDDR_2CLK_inst instantiation

Verilog 58k ([ RA L T —3Y)

// 1DDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
// Set, Reset and Clock Enable.

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

IDDR_2CLK #(
_DDR_CLK_EDGE(*'OPPOSITE_EDGE'), // "OPPOSITE_EDGE", "SAME_EDGE"
// or "SAME_EDGE_PIPELINED"
_INIT_Q1(1°b0), // Initial value of Q1l: 1°b0 or 1°bl
SINIT_Q2(1°b0), // Initial value of Q2: 1°b0 or 1°bl
_SRTYPE('SYNC') // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_2CLK_inst (

.Q1(Q1), // 1-bit output for positive edge of clock
-Q2(Q2), // 1-bit output for negative edge of clock
.C(O), // 1-bit primay clock input

.CB(CB), // 1-bit secondary clock input

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

.bD(D), // 1-bit DDR data input

-R(R), // 1-bit reset

-S(S) // 1-bit set

)

// End of IDDR_2CLK_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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£ XILINX: BAE . FTHALY TLAVE

IDELAY

: Input Delay Element

IDELAY |4

z Q
S o m |-

z
]
=

X10110

M=E

Virtex® BILWEFROT AR, K2 —H—1/O DA S/ SA|Z IDELAY £V a— /v BHVET, ZOFET2—/b
1T AT —2 % ELLEAT =D DAF 2 — T LT RX LA AL TFIARET, IDELAY |3, 7 —X{E8. 7
ay 7155, FXEOM FICHEH TE, TOMAEIX 64 Xy S IRIET AL CHIfAIZALET, IDELAYCTRL 227K —
IR AT DL, Tat R BIE, BEOEIIIONDOL T, EMEICHE SN BELZBINTEET, 3250
MIET—R0HVET,
Tr Rm—LVK A LBEE—F : ZOEF—RiE, BXO T AAAZ2OEr R— /LR XA LEEEREEEHL T
WAT AL THHEHTCEET, ZOE—FEMHT 554 IDELAYCTRL FVIT 4T A A AF v m—]
THVEITIHVERE A,

B E#y 7 BIEE—F : EIEMEIX IOBDELAY VALUE B CHREL-EICEESNE T, ZOMET 2 AL
TEETAILFITEERA, ZOET—REFEHTLI5E. IDELAYCTRL ZVIT AT A AR m—
AL BENHY £,

T%&z?"i&ﬁ%—b“ : HlEME B CE & INC Z2EE T 5281280, BIEEE T XA LTERTEET, ZOE—
K& AT 584 IDELAYCTRL 7 V3T 4 T2 A AZ v =— T H0ERHVET,

R—rDERHA

R—k4 A [ B T aE

I AT 1 I0B oD YT VAT —4

C AT 1 A=Y INA

INC AT) 1 By T BIEDA L TIAN T IV A NK

CE AT 1 ALTVAN T IVANEAR—T )V

RST AT 1 E@%I—/%%%i) LR ESNIMEIZY 'Y b, HERREIN
TWARWESIE. 0 12UEYER,

0 7 1 MAADEH T
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EAE . FHLY ILAVE £ XILINX.

T—=HAANBIOHIT -1BIOO

IDELAY ZUST7 4 71%, 3 D IOB v/ — v ar il ESNTWET, ANEHIORHL, IOB v —T a0
AT IR RV FET,

LA I0B : JLH 10B (265 IDELAY @ A J1iE, AJ123y 77 IBUF b EZHFESILET, IDELAY (O) DH )
W, B —— nU o /IR LET, ANBIOE DT —% RXRAFHMALEDERATHY, 7uy/{E 5 (C)
DI Z ITERAD, I0B OHIEF (0) ZLVAXTHE/RTEET,
V—a b Juy i ERAFRER OB : V—2a 7V 7y 7% Al ie7: 10B 1%, HCLK I0B @ EF
1255 /O XTI BESHTWET, 20 I0B 1252 IDELAY O A J1i%, AJ1/3v 7 7 IBUF /b E#4EHEG
. HARKROa L R—3 o Mo TE £,
- a—P—nrys
- BUFIO (Y—YaF L Zav 7 B8084)
V=g sayy X757 BUFIO 13X, AJ1&nB)—rat v ray g 5%)—ra b /0 vay s V) —
IOCLK 286t %9, £/~ BUFIO (. V—> a7 L ZavZ Ny 77 BUFR 28k L T —a )L Zay
VU — relk ITHEHFTEXET, ANBIOH T —% RRFMHLEDERTHY, Jav7iEE (C) 0¥
BIIZ T EFAN, I0B D TIES (O) 2L U AXIZHERHR TXET,
Ja—rv say 7 ERREER IOB : /' u— 3L sy & AR AE7: 10B 1d, o 1/0 FIZEE
SNTWET, ZD I0B IZH 5 IDELAY O AF1X. A1 va— )L Juyy Ry 77 IBURG B EZEME
N, HAEROary R—ro Mo CEET,
- a—Y—nys
- BUFG ('m— )L 7y 7{g 5 DO84E)
Ja— ) yayy Ny 757 BUFG 1L, ANEns)—Yat v ray g 5% 7 a— 3L /0 Zayy U — gclk
WCHERLET, ATTBIOHE T —% RAFHEEDERATHY, 7ay g5 (C) O EIIZ T - AN,
OB O HEE (0) LI AR I THF TEXFE T,

Jsay 7 NJ)-C

IDELAY Ol A /1 (RST, CE, INC) i%, X T/ryZ AJ] (O) IZFBIL TWET, IDELAY OF —X ASTBIOMH
HABLIRO) L, /ey /G B0 R TEH A, 2O 7y 2 A%, ISERDES @ CLKDIV A JJEFRICTE, =
D7z, CLKDIV 2R+ 57-d I Ensray s V—xi%, X CIDELAY Z7uv 27 A7 (C) Bk %9, 7
w7 N7 (C) TEREh [ fEZR 7y VY — AL, IRDEBYTT,

8 HD gelk (Fa—r3v Jayy V) —)
2D rclk (V—aF 0 ryay s vY—)
TV 2—)L Uk - RST

IDELAY ®UtEv R MEB RST 1%, ¥y FIBIET A% IOBDELAY VALUE B CREINTMEIZV Y LET,
IOBDELAY_VALUE BM:&2 8 E LW AL, Xy T BIET AT 0 12V By &N E T,

AL IVRAN/F 7Y A ME S - CE, INC

AV ITVAN/ T IVAS A3 —=T WA H (CE) IE, A TZVAN/ T VA ME S (INC) A X —T MIZLET, INC
WL YT BT AL T AL TVANT D0, TIVANT D EELET, CE=0 O%A . INC OEIZH»HOLT,
BEIEIIZELLEE A, CE =1 DA INC DI Ty T BIEENA L ZVANEET ZVA ML ET, T
BIED AL TVAN/ T IVANE, AJ17ay 7 (C) IZRL TiThhvEd, CE=1 ThHHRY, £rays A7/ T
B TRIEIN 1| TOALTVAN/ T IVARSNET, IRORIZ, A TIVAN/ T IIANOEMEEZRLET,
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£ XILINX: BAE . FTHALY TLAVE

EE RST CE INC

WESNT=Zy T iUy |1 X X

YO ot 0 1 1

B TR AWy 0 1 0

AL 0 0 X
AE

1. RST I, BIiET =—>% IOBDELAY_VALUE B CHESNTEIZ) Yy LET, HERRESNLTWRWEGE
0y hrENET,

2. RST, CE, INCZ,7myZ A3 (C) IZRHILTWET,

CE 78 High (27228, RDSLH ERV Iy 7 TALIVAU N/ T VAR LET, CE 2 Low (2725 &, IRDAT
L ERVIay I TAL IR F oI AR EIELET,

FHALDANFE

AAR T — Ay Kt
HE 7 KA
CORE Generator™ B L7 4 —FK AH]
~ /DY R—K T

EAATREE R 1%

B AAT E TI4IE Bl

IOBDELAY_TYPE S DEFAULT, DEFAULT By FRIEDZAT %508
FIXED,
VARIABLE

IOBDELAY_VALUE Y 0 ~ 63 0 B 7 IRIED R % 15

IOBDELAY_TYPE J& %

IOBDELAY_TYPE BMEIL, 32 BEDOX A7 HIEE L E T, F5E AlHE72flI% DEFAULT, FIXED, F7-2i% VARIABLE
T. 7 74/VMHEIZX DEFAULT CT9, DEFAULT I[ZFRETHE, B AR—/LF YA LBIETL A MR BRINENET,

IO L AN, pad—to—pad B"—/LK XA LEHIEL . BILEEZT SAAONE 7oy 7y EtiBEE— It 7,
ZORIETL AT HE, pad-to—pad AR—/LR XA L 012D ET,

FIXED IR ELI-E . &y 7 BIE{EIT IOBDELAY VALUE BT EL-Zy Y RICE ESNET, ZOHEIT. 8)
YERICETETHZLIITEETA,

VARIABLE (ZRRELT=HE . Xy T BIEZEEFTICAEE T&F T, CE=1BIWINC = 1 IZRETHEHX Y T EAEN
AL IVAPIEN.CE=1 BXOINC=0ITRETHET VA NENE T, A TVAN/FTIVA NI, A S17my
J{EH CIZR#LTiThbhvEd,

IOBDELAY_VALUE J&

o T BIEOMHEEZIEELET, FEEFREREILZ 0~ 63 T, T 7A4/VMEIZ 0 T, 0 ICRETHE. &
HIj~=TF LI OEIE () 400ps) (2720 FE T,

B2y FRIEN) By S -3H4E (RST = 1), IOBDELAY_TYPE %3 FIXED O#4 . %~ 74t I% IOBDELAY VALUE T
HELTEIZZ20ET,

H

B SE 1

mm
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EA4E: FTHAU ILAVE & XILINXs

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i
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£ XILINX: BAE . FTHALY TLAVE

IDELAYCTRL
: IDELAY Tap Delay Value Control

REFCLK

RST

M=E

ZDOxTL AME. IODELAYEL i T 2B B ICA v AZ v = — T DML ERHVET, L, IDELAY 721X
ISERDES U3 F 47 /1’/251//i—]\ézhfio@ IOBDELAY_TYPE J& M2 FIXED $£7-1% VARIABLE L;)’z“ﬁ?é
NTCWBREETT, ZOFEY 22—/, *m@ﬂ{ﬁ%{)771//x /vy 7 REFCLK 2 325612, et A,
JE. BEXOIREOELITH DL, 2y T BIETANEBIEAAT AL ET, Zhicky, B E@nﬁﬁkﬁ:
AREICR V£,

R—h D55 BA
—h 4, 847 2 i

RDY 7 1 V77L& 7ayZ AN J) REFCLK BA N eo=2armLET,
REFCLK 73 (9% (REFCLK 7% High £721% Low I 1 Zaw 7 & # LA
EfRErED) &L RDY B BB T 47 —hSVET,

REFCLK AT 1 Tt A, BE. BEOEAC» DT, Xy T BT A NEBENA
TAEMIELET, Zy T BIEET — & —MIRR#EESNIZEIZT 51
1Z. REFCLK O J&#$% 200MHz 12T 2 HLENHVE T,

RST AT 1 IDELAYCTRL [E[# %ty L ET, RSTIE51L, 727 +1~ High DI
RVt~ TF, IDELAYCTRL #UEv 3 5I121%, ZOKR—1% 50ns
PLE High (7 —bMTBLERHVET,

RST (£¥a2—/v U&yb) : IDELAYCTRL [H &)y L ET, RSTIE 51, 727747 High ®IERBAV YT,
IDELAYCTRL #Vt v 2A121%, ZOR—r% 50ns UL E High 27 —h A3 05ERHDET,

REFCLK (V7 7V R Zayy): 7atA BE, IBEOEII)OPDOLT Xy T BIET A NEBIENAT A MAEL
F9, AT BIEE T —H Y —MIEREESNZEIZ T A121E. REFCLK D& %% 200MHz (2T 20N ERHD £,

RDY (Ready HH77) : V77L& /v A J) REFCLK 3278 ~7-2 &% RLE T, REFCLK #3519 5 (REFCLK
2% High F£721% Low (2 1 Z7uw 7 AWILL ERFFEND) & RDY B 50T 47 —hENET,

FTHAL DA NS &

ARG —ay HEIE
HE i ARH]
CORE Generator™ LU 4 —F RA]
~7udYR—h A

VHDL £k (/2 REAV T —2 7))
KD 2 SO T HFEIELE VAT — L, T T AT 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
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EAE . FHLY ILAVE £ XILINX:

-- IDELAYCTRL : Input Delay Element Control
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

IDELAYCTRL_inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates validity of the REFCLK
REFCLK => REFCLK, -- 1-bit reference clock input
RST => RST -- 1-bit reset input

);

-- End of IDELAYCTRL_inst instantiation

Verilog 581t (A2 RE2 T —2 7))

// I1DELAYCTRL: Input Delay Control Element (Must be used in conjunction with the IDELAY
// when used in FIXED or VARIABLE tap-delay mode)

// Virtex-5/6

// Xilinx HDL Libraries Guide, version 12.1

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL
IDELAYCTRL IDELAYCTRL_inst (

-RDY(RDY), // 1-bit ready output
-REFCLK(REFCLK), // 1-bit reference clock input
-RST(RST) // 1-bit reset input

):
// End of IDELAYCTRL_inst instantiation

5 MR ¥R
Virtex-5 FPGA —4— H AR
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk
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£ XILINX: BAE . FTHALY TLAVE

IOBUF
: Bi-Directional Buffer
IOBUF
T
1 10
[o]
BZE

ZDTHFAL TV AVNMIN TR T T NVE RO /O Ny 77T, WEn Y v 7 & 5 5 m e B 7 556
WfEALET,

WIER
AA M7 ] H A
T I 1/0 0
1 X Z 1/0
0 1 1 1
0 0 0 0

R—b4 [ B 1 e
0 ) 1 Ny 77O N
1/0 A 1 Ny 77O AT
I AJs 1 Ny 77D AT
T AT1 1 NIAAT—h AR =T VAT
THAVDANAE
A AB =gy 7T
A HE
CORE Generator™ L 4P —F R
~7aOHPR—k ]
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& XILINXe

AR R 1%

B 247 | & T4k E

DRIVE LS e 2.4.6,.8,12,16, 24 12 I/O Hit LT LVITL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 F
721% LVCMOS33 % 1 9% SelectlO™
Ny 77 OH T OBRENE T (mA) 23R

IOSTANDARD wEH| | Feg— B DEFAULT TLAME /O Bk A E0 Y T

SLEW sr%] | SLOW, FAST, SLOW HADOILH ERNVREE &L T 23 E

QUIETIO BRE, ZORIMEORERRE TIEIL,

T A= ESRL TR,

VHDL 821k (/2 RA S T—23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUF: Single-ended Bi-directional Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

I0BUF_inst : I10BUF

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

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

-- End of I0BUF_inst instantiation

Verilog 581t ([ RA T —23Y)

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

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

) I0BUF_inst (

.0(0), // Buffer output

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

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

// End of I10BUF_inst instantiation

154 http://japan.xilinx.com

Virtex-5 54731 A4 F (HDL A)
UG621 (v12.1) 2010 4 4 B 19 A




£ XILINX. BAE . FTHALY TLAVE

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i
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E4E: FTHAU ILAVE & XILINXs
IOBUFDS
: 3-State Differential Signaling I/O Buffer with Active Low Output Enable
IOBUFDS

s

H10664

M=E

SOFPAL TUA N, IREEEBE BA T2 W13y 7 7 T, 10BUFDS Tik, 7#42 LbdAr
B—T A 2E L, — TN =2Z )T b — N AL —TF 1725 2 DO HEAeHR—k (10, 10B) THRENET, «
ABEAL—T X MYNET P & MYNET N ©J91Z, [AUGHEE 5O ORELZ RLET, £ var T, 7mnrIn
AIREZR BN KIS RE A A8, vV AT T UT o A B L, AN AR — R OB E S T IENTEE
T, TRAASND AN T —HOETARIZIE, Tl I~T ViBEAFEHATLIZEL TEET,

wmIER

AA MA R A
I T 1/0 10B 0

X ! z z L7l
0 0 0 1 0

1 0 1 0 1
R—bkDEREA

R—r% AR 2 e g

O i) 1 RyT77OHH

1/0 AHA 1 Diff p AHI S

I0B A 1 Diffn A H

[ ANT] 1 Ny T77DNT]

T ATy 1 FIART —F £ =T VAT
THAVDARNAEE

AAR S =g HeAE

HE R NI

CORE Generator™ BL WY 4% —K NGl

~7adYR—h A\]
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& XILINXe %

AR R 1%

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

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUFDS: Differential Bi-directional Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

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

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

s

-— End of I0BUFDS_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// 10BUFDS: Differential Bi-directional Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.1

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

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

):

// End of I0BUFDS_inst instantiation

FHHEHR
Virtex-5 FPGA . —#— H AR
Virtex-5 FPGA & —# 3 —1 : DC #¥E B I O A F 41k
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EAE . FHLY ILAVE £ XILINX:

IODELAY

: Input and Output Fixed or Variable Delay Element

IODELAY

Delay
Control
> DEALAY_SRCwl

HIGH_PERFORMANCE_MODE=TRUE
IDELAY_TYPE=DEFALLT

IDELAY _VALUE=0
ODELAY_VALUE=0
SIGNAL_PATTERN=DATA
REFCLK_FREQUENCY=200

DATAIN
IDATAIN

DATAQUT
ODATAIN

C Attributes

Input/Qutput Delay Element

RST X10942

M=

ZOTH A T AME, FPGA O A S/ S A ERIE F 1L B H ) S ACEEREAZBIMLET, 2
DRIEL, T T ~ATSINDET —H, FLFT v TN NENDT —FETITA A NTDEDIZHENT, 7k,
BE, BEORELZTTNCT =% TIAA MM TEE T, IODELAY IX FPGA @ /O T _XTI|Zfli H T&,
IDELAYCTRL [al#& 42 ff 928, IEMICHE SN IEZ B I C&E T, VARIABLE E—R Tk, AJ1/ 2%
U CRIED EA IS E TS TxEd, HIRE S AL, B ERETO L TXEd, IODELAY X, FPGA
DWNHEE/ SR — B DOBRIEF T L A BB IEA B NI DA B TEET, 2L ZOIDIHEHTEH 81T A
JIRAPRJEE T 1L ) S AEIEIZ B % /0 1T T& < ET,

R—bDEREA

R—+4& 7E z 1 RE

DATAOUT 7 1 AFR—NCIIES =T — S ) (NS F =% "2 mYy
7\ HEfE)

IDATAIN AH 1 I/O MBDTF—Z AT (R—1D 1/0 Nv7 71T EEEHH),

IDATAIN %1 95454 . DATAIN [ ZERFE 0 (/T RicH
B IZTHDMENRHYET,

ODATAIN AT 1 HAT —2 NADT —H ANF (BHT —% Y — A,
ODATAIN %1 FH 95434 . DATAIN X BME 0 (/'S FiT
BEfot) ([T DM ERHVET,

DATAIN AH 1 NET — & NRBIED T —HF N J), DATAIN 2 H45
B4 IDATAIN LT ODATAIN IXERBME 0 (T RicH:
B ICTAMERHYET,

T AA 1 "ART —hATHIHE . AN DOBRETIINEERILED G S
1% High (2. W1 B DA Low IZLET,

CE ATJ 1 TIT 47 High \Z72BEA L TVAN/ T I7VA NG L
ijﬁo

INC AT 1 AL DVAN/TIVA N 2T RIE
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R—r4£ AME ] e RE
C AS 1 a7 NS (4§ VARIABLE &= —RIZHRE)
RST AT 1 T U747 High ORIV h, BEF=—1%

IDELAY_VALUE/ODELAY VALUE #» 72V ty L ET, i
ERRELRVE AT 774 MNE 0 TT,

FHALDANF &

ARG =g Heum
HER AH]
CORE Generator™ BL O 4% —K A
~ 7D R —h NG

ATTESEREL DA, B EALO /O R—h ANy T 7 L /O Ny 77DV LT EE IDATAIN £
L ET, MBI BLOSA1%, BIESE D T — 22483522y 712 ODATAIN A =8k LE7,
R SRR IEALVEE O 3541 . FPGA NG Y7y —AB LT AT 31— a ny v 72 DATAIN B 285 L
4, IODELAY 2N E BB AL 2 53413, IDATAIN 3L ODATAIN OFHEMEL 0 (7T RICHH:) 121
DULBENRHET,

EOGATH, DATAOUT [T BESET-T7T — 0BS5S 1/0 Fi3u Y v /I8 T4 R HVET, IODELAY
AT HEE . NIAAT— T 572012 T B ZHIEE B LET, HI1EED I IODELAY % f#
AT 25603, T ZmEE 0 (V7 i) ICLET, AJIDOIHRIZ IODELAY #3556, 3N EE
FERBIES L5503, TV ZimBE 1 (VCC I28#t) (2L E 7, IODELAY % VARIABLE &—RI|ZHET 5% E
IZ. CEE | INC B, C BV BEORST B % Ul 72 B AE il 115 5 (2B L £ 3, FIXED E—R Tl ZhbHo
LR BRE 0 (T U RICHEERD) I T A0 ERHVET,

EAARLTREMSE

B B2AT & TI4ILE sRER

HIGH_PERFORMANCE_ 7 — %% | TRUE, FALSE FALSE TRUE OBAIE. MY v Z 5
MODE HEEET,

DELAY_SRC ST | I. O, 10, DATAIN I [ODELAY 2y R— % hDY — %

FEEELET, | OBAIFATR—
k (IBUF, A JJE—NR) | 850
L. O & IXH IR —K (OBUF,
HAE—R) | 10 OFWAIIR—F

2L . DATAIN OB &13R—
MZERLEEA (NEE—K),

IDELAY_TYPE Pl DEFAULT. FIXED, DEFAULT NS BHE X A7 \Z DEFAULT
VARIABLE (R—/UR ZA LD, FIXED,

VARIABLE DWW a8 E

IDELAY_VALUE T 0~ 63 0 FIXED E—RTIZA S /R 2B D
2 7 VARIABLE &—R TI3¥]
IR IE & Sl AR E

ODELAY_VALUE HEHy 0 ~ 63 0 H S SR IE D B TR AR TE

REFCLK_FREQUENCY R 190.00 ~ 210.00 200.00 IDELAYCTRL % i+ 545413,
IODELAY O AF VT 7L o A& 3
BateE

SIGNAL_PATTERN Baa=vl CLOCK, DATA DATA FAbA HUFal —F TEAS

. B EITHSWT IODELAY 7
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B 847 {

[

TI+ILk &5 BA

0y 7 % LT AG IR FE 3 TR B S
£, DATA 2B ET DL #o7
HIZVDORBIERB IOV ZNBINS
NEI, sy ZEEEDE S T,
oI ER A,

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

Library UNISIM;
use UNISIM.vcomponents.all;

—-- 10DELAY: Input and/or Output Fixed/Variable Delay Element
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

IODELAY_inst : I0DELAY
generic map (
DELAY_SRC => "1', -- Specify which input port to be used
—— "1"=1DATAIN, "0"=0DATAIN, "DATAIN"=DATAIN, "10"=Bi-directional
HIGH_PERFORMANCE_MODE => TRUE, -- TRUE specifies lower jitter
-- at expense of more power
IDELAY_TYPE => "FIXED", -- "FIXED" or "VARIABLE"
IDELAY_VALUE => 0, -- 0 to 63 tap values
ODELAY_VALUE => O, -- 0 to 63 tap values
REFCLK_FREQUENCY => 200.0, -- Frequency used for IDELAYCTRL
-- 175.0 to 225.0
SIGNAL_PATTERN => "'DATA™) -- Input signal type, ""CLOCK"™ or '"DATA"
port map (
DATAOUT => DATAOUT, -- 1-bit delayed data output
c =2¢C, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
DATAIN => DATAIN, -- 1-bit internal data input
IDATAIN => IDATAIN, -- 1-bit input data input (connect to port)
INC => INC, -- 1-bit increment/decrement input
ODATAIN => ODATAIN, -- 1-bit output data input
RST => RST, -- 1-bit active high, synch reset input
T=>T -- 1-bit 3-state control input
);

-- End of IODELAY_inst instantiation

Verilog 581t (A2 RZ2 T —23Y)

// 10DELAY: Input and/or Output Fixed/variable Delay Element
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL
I0DELAY # (
_DELAY_SRC("I'), // Specify which input port to be used, "I"=IDATAIN,
// "O"=0ODATAIN, "DATAIN"=DATAIN, "I10"=Bi-directional
-HIGH_PERFORMANCE_MODE(**'TRUE"), // "TRUE" specifies lower jitter
//  at expense of more power
_IDELAY_TYPE("FIXED"™), // "FIXED" or "VARIABLE"
- IDELAY_VALUE(O0), // 0 to 63 tap values
.ODELAY_VALUE(0), // 0 to 63 tap values
_REFCLK_FREQUENCY(200.0), // Frequency used for IDELAYCTRL
// 175.0 to 225.0
-SIGNAL_PATTERN("'DATA™) // Input signal type, "CLOCK" or "DATA"
) TODELAY_INST (
-DATAOUT (DATAOUT), // 1-bit delayed data output
.C(O, // 1-bit clock input
.CE(CE), // 1-bit clock enable input
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-DATAIN(DATAIN), // 1-bit internal data input

- IDATAIN(IDATAIN), // 1-bit input data input (connect to port)
-INC(INC), // 1-bit increment/decrement input

_.ODATAIN(ODATAIN), // 1-bit output data input

_.RST(RST), // 1-bit active high, synch reset input

T(D) // 1-bit 3-state control input

):
// End of I0DELAY_inst instantiation

g
Virtex-5 FPGA &t —H#'— AR
Virtex-5 FPGA 7 —# Y —b : DC FitE B LA v F Rk

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE £ XILINX:

ISERDES_NODELAY

: Input SERial/DESerializer

D ISERDES_NODELAY
[#]]
BITSLIP —
— Q2
Q3
CE1 —
— Q4
CE2 ——
— Aftributes Qs
BITSLIP_ENABLE=FALSE _06

DATA_RATE=DDR

CLK L | oaTA WiDTH=4 —

INTERFACE_TYPE=MEMORY
CLKDIV SERDES_MODE=MASTER
INIT_Qr=0
OCLK > INIT_G2=0
INIT_Q3=0
INIT_Qd=0

SHIFTING | | N deco SHIFTOUT1

SHIFTINZ | | MUMeE2 | sHIFTOUT2

RST |

Input SERial/DESerializer

A10943

M=

ISERDES NODELAY %, S UT IV //RTL )L Gy N—ZT @GOV — AR I T N F—2ER0ALET,
ISERDES NODELAY (2%, Z7uv 7 BB LT —H TIA AL NITOIRY v I NEENTEY, o7V T —H L—
k (SDR) ¥7213# 7 v 5—% L —hr (DDR) OFT —H%& B—D A A% A (MASTER) Tif 2 ~ 6 t“/b®?~&
MEIZ . B A — RSN 7- 2 -5 ISERDES NODELAY (MASTER/SLAVE) Tid., 7 ~ 10 B hDF —ZIgIZ
ia“o ISERDES NODELAY (ZFAEVIZHE A CTE, SFSERFAT DT —H A H—T 2 AR T I Vir—a] %’m
Tx%¢, ISERDESNODELAY I IODELAY EHIZHEHAL T, ANVIT N T—EDT TAA N EITTEET,
DDR E—RTld, ¥ —ZZHViATe 7= |2 ISERDES.NODELAY (2 1 Zuv 77713 2 yuyr Truy v fiis T F
T, 27uyvy T—REFEHATIE, /\7%%7/173>ﬁj:¢5i757/\73>3?>@i?“73> VAR a7 VY — 2B LN
BE SN, BEAER CORIBLRAETLAEENRHVET, EED /O RT3 —~< U ANRREREAT, 1
71:'/7 ET—FEHALTTZEN,

A — 0D 5 B8

R—k4% el e Hae
Q1 ~ Q6 7y 1 LURBFEARTL VAT —4
SHIFTOUT1/SHIFTOUTZ2 ) 1 ISERDES_ MODE 7% MASTER T, 2 ©®

ISERDES_NODELAY % 4 A — R ki 45
AT, AL —7 @ SHIFTINT & SHIFTIN2
ATNZERLET,

’ A L SEINOD ASRIE S LB AN, TP A
/WJ:ﬂ@ljJT R /O A—k., $72i%
IODELAY (ZEHHERE DA T — 4

BITSLIP AN 1 AJ15—% BITSLIP A %—7" )1
CE1/CE2 AT 1 AT =2 VOARZ DIy ) fF—T )L
CLK AT 1 TIA~Y sy I A7)

CLKB AT 1 OSERDES @ A3 ToOE y MEF I

ISERDES NODELAY 7 &2y Z® H /3 ThOHD
LI ET, FEE, BN T N AD
Z—H— HARESRLTTZEN,
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R—r4 L ] Hee

CLKDIV A 1 NIV T —HIERT 208 ay s

OCLK AT 1 WHEHAEY A X =Tz AREHINDE
Y=

SHIFTIN1/SHIFTIN2 AT 1 ISERDES_MODE 7% SLAVE D& 1%, A

@ SHIFTOUTI & SHIFTOUT2 H 1z #s%:
LET, ZOENITTURICEERm T 05

NHVET,
RST AS 1 SERDES DLV AZ DT 75 +7 High DI
GEL DM
THAUDANFE
AAR =g e AE
HE A A
CORE Generator™ 8L N7 4 —F A ]
~7rdOHR—k ]
oL ~ |,
ERAAREL B
B 24T & TIAILE | ERBA
BITSLIP_ENABLE 7 —4%% | TRUE, FALSE FALSE BITSLIP %4 % — 7 LIC L%,
NETWORKING E—RTORE T E
7,
DATA_RATE el SDR, DDR DDR SN F—E L—EIIA T T —
X L —hERE
DATA WIDTH LTy DATA RATE="DDR” ® 4 NIV T —H R ER
WA 4,6, 8,10,
DATA_RATE="SDR” O# &
1£2,3,4,5.6,7.8
INTERFACE_TYPE | %] MEMORY MEMORY | 2 A2 X —T A RET- T H Y NT—27 A
NETWORKING VH—T A AETEE
SERDES MODE prg=all MASTER, MASTER A =R L CF — 2R A YRR 53
SLAVE A1Z ISERDES %~ A% E—R)HAL —7F
E—RNIZEETINEIDNEIEE
NUM _CE LI 1,2 2 ISERDES NODELAY (Zff 3501y 7 A
I —T NOKEIEE
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VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ISERDES_NODELAY: Input SERial / DESerializer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

ISERDES_NODELAY_inst : ISERDES_NODELAY
generic map (
BITSLIP_ENABLE => FALSE, -- TRUE/FALSE to enable bitslip controller
- Must be "FALSE"™ in interface type is "MEMORY"
DATA_RATE => "DDR", -- Specify data rate of "DDR" or "SDR"
DATA_WIDTH => 4, -- Specify data width -
-- NETWORKING SDR: 2, 3, 4, 5, 6, 7, 8 : DDR 4, 6, 8, 10
-- MEMORY SDR N/A : DDR 4
INTERFACE_TYPE => "MEMORY", -- Use model - "MEMORY'" or "NETWORKING"

NUM_CE => 2, -- Define number or clock enables to an integer of 1 or 2
SERDES_MODE => '"'MASTER') --Set SERDES mode to "MASTER" or "SLAVE"

port map (
Q1 => Q1, -- 1-bit registered SERDES output

Q3 => Q3, -- registered SERDES output
Q4 => Q4, -- registered SERDES output
Q5 => Q5, -- 1-bit registered SERDES output
Q6 => Q6, -- 1-bit registered SERDES output
SHIFTOUT1 => SHIFTOUT1, -- 1-bit cascade Master/Slave output
SHIFTOUT2 => SHIFTOUT2, -- 1-bit cascade Master/Slave output

1-bit

Q2 => Q2, -- 1-bit registered SERDES output
1-bit
1-bit

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

CE1 => CE1, -- 1-bit clock enable input

CE2 => CE2, -- 1-bit clock enable input

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

CLKB => CLKB, -- 1-bit secondary clock input for DATA RATE=DDR
CLKDIV => CLKDIV, -- 1-bit divided clock input

D => D, -- 1-bit data input, connects to I0ODELAY or input buffer
OCLK => OCLK, -- 1-bit fast output clock input

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

SHIFTIN1 => SHIFTIN1, -- 1-bit cascade Master/Slave input
SHIFTIN2 => SHIFTIN2 -- 1-bit cascade Master/Slave input

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

// 1SERDES_NODELAY: Input SERial / DESerilizer

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

ISERDES_NODELAY #(

_BITSLIP_ENABLE("'FALSE'"), // "TRUE"/"FALSE"™ to enable bitslip controller

1/
.DATA_RATE("'DDR"), //
_DATA_WIDTH(4), 1/
//
1/
. INTERFACE_TYPE("'MEMORY"), //
_NUM_CE(2), 1/
.SERDES_MODE(*'MASTER'") //

) ISERDES_NODELAY_inst (
.Q1(Q1), // 1-bit registered
-Q2(Q2), // 1-bit registered
.Q3(Q3), // 1-bit registered
.Q4(Q4), // 1-bit registered
.Q5(Q5), // 1l-bit registered
.Q6(Q6), // 1l-bit registered

Must be "FALSE"™ if INTERFACE_TYPE set to "MEMORY"

Specify data rate of "DDR"™ or '"SDR"
Specify data width -

NETWORKING SDR: 2, 3, 4, 5, 6, 7, 8 : DDR 4, 6, 8, 10
MEMORY SDR N/A : DDR 4

Use model - ""MEMORY"™ or "NETWORKING"
Number of clock enables used, 1 or 2
Set SERDES mode to ""MASTER'™ or "'SLAVE"

SERDES output
SERDES output
SERDES output
SERDES output
SERDES output
SERDES output
-SHIFTOUT1(SHIFTOUT1), // 1-bit

_SHIFTOUT2(SHIFTOUT2), // 1-bit
_BITSLIP(BITSLIP), // 1-bit
.CE1(CE1), // 1-bit
.CE2(CE2), // 1-bit
.CLK(CLK), // 1-bit
.CLKB(CLKB), // 1-bit
.CLKDIV(CLKDIV), // 1-bit
.D(D), // 1-bit
.OCLK(OCLK), // 1-bit
.RST(RST), // 1-bit
_SHIFTINL(SHIFTINL), // 1-bit
_SHIFTIN2(SHIFTIN2)  // 1-bit

)

cascade Master/Slave output

cascade Master/Slave output

Bitslip enable input

clock enable input

clock enable input

master clock input

secondary clock input for DATA_RATE=DDR
divided clock input

data input, connects to IODELAY or input buffer
fast output clock input

asynchronous reset input

cascade Master/Slave input

cascade Master/Slave input

// End of ISERDES_NODELAY_inst instantiation

EER N

Virtex-5 FPGA = —#"— B AR

Virtex—5 FPGA & —#3—F : DC ¥t B LA » F 51k
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EAE . FHLY ILAVE £ XILINX:

KEEPER

: KEEPER Symbol
KEEPER

ME

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

R—bDEREA

R—r4% AR 5] ¥ HE
0 H 1 Ewh F— ]

THAODANFE

ALVAB Y =g ]

Hem A
CORE Generator™ X O\ 4 —FK AR A]
~7udHFR—h Ry

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

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

);

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

// KEEPER: 1/0 Buffer Weak Keeper
// All FPGA, CoolRunner-11
// Xilinx HDL Libraries Guide, version 12.1

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

// End of KEEPER_inst instantiation

EER R
Virtex-5 FPGA & —H#'— AR
Virtex-5 FPGA 7 —%# 3 —h : DC FtE B L UAA v T Fe itk
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UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com

167


http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

EAE . FHLY ILAVE £ XILINX:

KEY_CLEAR

: Virtex-5 Configuration Encryption Key Erase

KEY_CLEAR
KEYCLEARB |

X037

M=

ZOTYAY ZLATIE, WERD v 7inbar 7 Fal —va i GRS — LA ONEEHETEET,

AR— D 5t 5

R—h4 A B HHe
KEYCLEARB AF 1 TIT47 Low DAST, a7 (¥ al—ariifis
F—EHELET,

THAVDANAFE

AVARB L Z—ay Heum
HE G Ry
CORE Generator™ L w4 —FK )
~7udHFR—h R

VHDL it (A RAVIT—23Y)
WD 2 SO INEIELRVE AT —L, 2 T4 T4 B S ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- KEY_CLEAR: Startup primitive for GSR, GTS or startup sequence control
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1
KEY_CLEAR_inst : KEY_CLEAR
port map (

KEYCLEARB => KEYCLEARB -- Active low key reset 1-bit input
);

-- End of KEY_CLEAR_inst instantiation

. —" -, ~ ~

Verilog 581t (A2 RE2 T —23Y)
// KEY_CLEAR: Startup primitive for GSR, GTS or startup sequence control
/7/ Virtex-5
// Xilinx HDL Libraries Guide, version 12.1
KEY_CLEAR KEY_CLEAR_inst (

_.KEYCLEARB(KEYCLEARB) // Active low key reset 1-bit input
):

// End of KEY_CLEAR_ inst instantiation
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MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i
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: Transparent Data Latch with Asynchronous Clear and Preset and Gate Enable

PRE

|

LDCPE

o [* o

lo

Q
[
\:

M=E

ZOTHAy L AUME, T —% D), FERMZYT (CLR), FERM 7V >k (PRE), 7 —F 4% —7 /L (GE) &5
BT —% ZvFTT, CLR 2 High ([Z725E 1F0 DO ANTEAS L, 7 —2H 71 (Q) 23 Low 2V hESuET,
PRE 7% High, CLR 7% Low ®¥& . & —#H 71 (Q) 1% High iV kvh&n x4, #—k A (G) & GE 7% High T
CLR & PRE % Low D4, Q IZIZF —Z A ) D) DENRH1&NET, D ASIDOfEIZ. G 73 High 7>5 Low 28IV
BRoHEEITTyFHITHMSNET, Q 1D MEIEX, G £721% GE 2% Low ORIZELL EE A,

BT HE, Ty FIZIERMICZI TS, A2 Low 12720 FEF, FPGA TliZ, Zm— 3L By /Uty (GSR)
ETITFA4TICT AL, BIRBRARORESS I2— a0 TEXFET, GSR DF 74V MIT 2547 High TT 28,
STARTUP architecture 3> RIV@D GSR AT DOFHTA L N—25BINTHET 7547 Low IZTXFET,

mER

AD H A
CLR PRE GE G D Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X bl
0 0 1 1 0 0

0 0 1 1 1 1

0 0 1 0 X AL
0 0 1 ! D D

R—bD &R A

K—b 2 F 5 o
Q Hh 1 T—5 M

CLR AT 1 ERI VT /U AT
D AT 1 T =2 AN

G AT 1 7—hAN

GE AT 1 T—=hAFX—=T AT

PRE A 1 R FV /By AT
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THAVDANFE

AVARH T =AYy -
HEd seig
CORE Generator™ $ XU % —FK A
~7aDYR—h )

ERFRRGREE
JB 1% 547 & TIAIE | St
INIT Ei 0.1 0 ar74¥alb—iargo Q WA OYHIEATEE,

VHDL 821 (/> RAT T —23Y)
WD 2 SDOEXNHFEELLWEEIFa—L, =0 T4 7 4B S ORNZAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LDCPE: Transparent latch with Asynchronous Reset, Preset and
-- Gate Enable.

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

LDCPE_inst : LDCPE
generic map (
INIT => ”0”) -- Initial value of latch (’0” or ’17)

port map (

Q =>0Q, -- Data output

CLR => CLR, -- Asynchronous clear/reset input

D => D, -- Data input

G => G, -- Gate input

GE => GE, -- Gate enable input

PRE => PRE  -- Asynchronous preset/set input
);

-- End of LDCPE_inst instantiation

Verilog 881k (A RAV T —3Y)

// LDCPE: Transparent latch with Asynchronous Reset, Preset and
// Gate Enable.

// Virtex-5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 12.1

LDCPE #(
-INIT(1°b0) 7/ Initial value of latch (1°b0 or 1°bl)
) LDCPE_inst (

-Q(@Q, // Data output
.CLR(CLR), // Asynchronous clear/reset input
-D(D), // Data input
-G(6), // Gate input

.GE(GE), // Gate enable input
_.PRE(PRE) // Asynchronous preset/set input

)
// End of LDCPE_inst instantiation
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MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i
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£ XILINX. BAE . FTHALY TLAVE

LUTS

: 5-Input Lookup Table with General Output

4] LUTS
13

12

l

lo

Aftributes
INIT=00000000

0

5-Input Look-Up Table

H10B4E

M=

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

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

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

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

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

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

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

AR— D 5t 5

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

THAVDANFE

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

EARTREG IR 1%

J& £ 547 8 T4 &t B
INIT 16 #E# 32 vy MHE TTERr NI T T T =T N O EERRE

VHDL 5838 (/2 RA T —2 7))

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

LUT5_ inst : LUTS
generic map (

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

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

);

-- End of LUT5_inst instantiation

Virtex-5 547 351) 5i4F (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

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

LUT5 #(

_INIT(327h00000000) // Specify LUT Contents
) LUTS5 inst (

.0(0), // LUT general output

_10(10), // LUT input

_112(11), /7 LUT input

_12(12), // LUT input

_13(13), // LUT input

_14(14) // LUT input
)

// End of LUTS_inst instantiation

EER N

Virtex-5 FPGA @ —#— B (K

Virtex—5 FPGA & —# > —h : DC B L AL v F Fik
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£ XILINX. BAE . FTHALY TLAVE

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

=]

5-Input Look-Up Table

X10944

M=E

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

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

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

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

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

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

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

AR— D 5t 5

R—b4 AmE =) B RE

O H 1 5 AJ) LUT H A

LO H 1 WE CLB %2> 5 A LUT
10, 11,12, 13, 14 A7 1 LUT AJJ
THAVDARAAEE

AVAB T T—a wJ

CORE Generator™ BL O 4 —FK ARa]

~7adH+R—h A Af

AR RELE

B 247 E TI4ILE =5 BA
INIT 16 HE% 32 By MHE T _RTPr NI T T F—T NOHBELIEE

VHDL iEik (/2 RE S T—23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

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

LUT5_D

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

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13, -- LUT input

14 => 14 -- LUT input
):

-- End of LUT5_D_inst instantiation

Virtex-5 4731 #AAFK (HDL F)
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EA4B: THAY ILAVE £ XILINX:
Verilog i1t ([ RE2 L T—3Y)

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

//

LUT5_ D #(
_INIT(32”h0000000) // Specify LUT Contents

) LUT5_D_inst (

);

// End of LUT5_D_inst instantiation

.LO(LO),
-0(0),
.10(10),
1111,
J12(12),
_13(13),
_14(14)

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

s HIEHR
Virtex-5 FPGA ot —#— #H AR
Virtex-5 FPGA 7 —# 3 —h : DC $tEB LA v T Rk

LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output
input

input

input

input

input
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£ XILINX. BAE . FTHALY TLAVE

LUTS_L

: 5-Input Lookup Table with Local Output

LUT5_L

[F=]*

[ Aftributes I —
[ rr=00000000 |

=]

5-Input Look-Up Table
(Local Output)

X10945

M=E

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

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

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

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

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

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

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

AR— D 5t 5

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

THAVDANAFE

AARR =gy aJ
i i v

CORE Generator™ BJL U 4% —K A ]

~7udHR—h )

EARIRES R 1%

B BT fi& T4k

FiBR

INIT 16 % 32 By Ml ERA NG A=

NI T T F—T NOmBEEIEE

VHDL iEik ([ RA T —23Y)

WD 2 DORECREFIELZ WA ITaE — L, = T4 T4 B S ORNICAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5_L: 5-input Look-Up Table with local output
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

LUTS_L_inst : LUT5_L
generic map (
INIT => X"00000000'"") -- Specify LUT Contents
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input
):

-- End of LUT5_L_inst instantiation

Virtex-5 547 351) 5i4F (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// LUT5_L: 5-input Look-Up Table with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

LUT5_L #(

_INIT(32”h0000000) // Specify LUT Contents
) LUTS_L_inst (

.LO(LO), // LUT local output

_10(10), // LUT input

_112(11), /7 LUT input

_12(12), // LUT input

_13(13), // LUT input

_14(14) // LUT input
);

// End of LUTS5_L_inst instantiation

EER N

Virtex-5 FPGA @ —#— B (K

Virtex—5 FPGA & —# > —h : DC B L AL v F Fik
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£ XILINX: BAE . FTHALY TLAVE

: 6-Input Lookup Table with General Output
15 LUTE
14 14 [ LuTs
13 o]

13 2 —
N o]
12
" :; LUTS
] 12
10 —‘ i
1 ]

|Attr\ibules I

[ 1nrr-0000000000000000 |

6-Input Look-Up Table

H10943

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ©ouay s 7703 ar RETH2HI2 64 E b 16 #EE0T INIT BHAR ETHLENHYET, INIT filid,
B2 ANNEAINALEXIC, #6592 INIT EYyMEIZ 1 2B Y TAZETHERIBENET, 72&21F Verilog TINIT
fE7% 64” h8000000000000000 (VHDL Ti X”8000000000000000”) DA 1E. A1 _TH 1 TIEARWERY, A3 0
IZ720F9 (6 AJJD AND 7 —F), F7=. Verilog T INIT fE72 64’ hifffifitiife (VHDL Ti% X"FFFFFFFFFFFFFFFE”)
DEGEIX AR T X TERTIEHRWREY, 1 11272bE9d (6 AJ1 OR 7 —h)

FPGA LUT U7 47 CTi&, INIT RIA—Z THBENRESNE T, T 74/VME 0 T, ASMEIZ OB H )
Z 0 WZBRENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUIT47 onavyy 777 arafiiEd om0
I H LW INIT OfEZRETAMLERNHVET, LUT OEEZIEET A2 HIECIE. RO 2 OBRHDET,

MERPER TS5 LUT @ INIT B2 E T 5B I7iE, SAFTVORMBEICT X TOANZIARTH
fHoalo 7 ExREEL. ZNHOH HENS . PIIE A ER L £,

BB FERATEHE VARSNGB R OIS IS5 LUT O AT A—ZEEFRL, /NTA—H &I
O o VOB RE AR LET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—ZDEE
EWZa—REHAT0LERHYET A,

mIER
AR H A
5 " 3 2 I 0 0
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT([1]
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E4E . FHEAL ILAVE & XILINX:

AA H A

15 14 13 12 n 10 0

0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
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£ XILINXe ELA4E: FHAY ILAVE
AA H A
15 14 13 12 n 10 0
1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]
INIT = INIT @M CHESh - 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B Hae
0 H 1 6/5 LUT H 73
10,11, 12,13, 14, 15 S 1 LUT A7)
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EAE . FHLY ILAVE £ XILINX:

THAVDANFE

AVARH T =AYy -
HEd seig
CORE Generator™ $ XU % —FK A
~7aDYR—h )

ERAA R E M
B BT {[E] FTIHILE £ BA
INIT 16 #4#K 64 £y MHE T _RTPu I I T T T—T I DFHBE LT

VHDL 821 (/> RAT T —23Y)
WD 2 SDOEXNHFEELLWEEIFa—L, =0 T4 7 4B S ORNZAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

LUT6_inst : LUT6
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents

port map (
0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
)

-- End of LUT6_inst instantiation

Verilog 881k (A RAV T —3Y)

// LUT6: 6-input Look-Up Table with general output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

LUT6 #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6 inst (
.0(0), // LUT general output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input
):

// End of LUT6_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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£ XILINX. BAE . FTHALY TLAVE

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i

Virtex-5 547 351) 5i4F (HDL )
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EAE . FHLY ILAVE £ XILINX:

: Six-input, 2-output, Look-Up Table
15 LUTE_2
14 14 0TS
13 06
sl | z I
10
12 1
|1_ :; LUTS 05
2
(4] —‘ "
— 0
[ Attributes |
[ 1nrT-0000000000000000 |
B-Input Look-Up Table

H1096%

M=

ZOTHA mL AN AS 68, B 2 @Oy T w7 T —T7 v (LUT) C. ERBI 32 B b 527 /L ROM
G EYRDTRLVAIRE) ELTEET D2, EHEATIDOfE 5 AJjouayyl 7y riarOndnm 2 2kA07
VAR TEET, £700%. HEA LoD v 7EOfTWZ 6 A1TBLONS AN ioual vy 77 riarkwA Ay TR
F22EbTEET, LUT IZEARMZa Y /R T oy C T AT EENLEOaY Yy Ty sarkA
VIVANTAEXIMERHLEYT, LUT6.2 1. Virtex—5 AT7ARIZEFENDNV I T 7 T—7 0 (LUT) 4 D> HD
1 Dizvwy7ENnEd,

LUT oady s 77 73arZRET 579 INIT BIHEIZ 64 By b 16 ERARTETALERHVET, INIT H
I, BhET DA SN X, %95 INIT By MEIZ 1 Z2E0YChrZ TR ENET, 7=Lx 1L, Verilog
T INIT fli% 64 hifffiiite (VHDL Tl X"FFFFFFFFFFFFFFFE”) IR ET5E . ASIDRT T e 4 LIS
06 771X 112720 1[4:0] 3T X TEurOLALSMNE 05 DX 1127e0E3 (5 £721L 6 AJ1D OR 7 —h) , INIT
ED TFALHSY (Bvb 31:0) 1% O5 W houPy s 7y ria AlmAsnEd,

FPGA LUT Z'VUX7 47 Tl&, INIT ST A— X CERBENH ESINTET, T 74N 0 T, ANEIZ» DL T H
O IZERENILE T (VT RELTHERE), 7272 LS DGE ., LUT U747 oulyy 777 ar =R ET 5290
W20 LW INIT OfEEZ R ETALERHVET, LUT OEEIEETHHEICIE. RO 2 >B3HET,

MEREERTSHE : LUT @ INIT [E2RET5 &7 )5iE, A FTVOGRBEICT X TOANEZIANLTH
Soaly 7 EZRREL. ZNHOH HENS ., PIEEAERL £,

RERBMAT S UANSUERIEOMIZAIES D LUT D% AN AT A—SETEFL, NTA— SR TEI
BV s ORMAREERLET, WAL TLELEZOHEO S BT, MO K EO LI TS0l
A= FEM T D BER DY EE A,

AmIE R
AR H 5
15 14 13 12 11 10 05 06
0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 0 1 INIT[1] INIT[1]
0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
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£ XILINX: BAE . FTHALY TLAVE

AA H A

0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 NIT[5] INIT[5]
0 0 0 1 1 0 NIT[6] INIT[6]
0 0 0 1 1 1 NIT[7] INIT[7]
0 0 1 0 0 0 NIT[8] INIT[S8]
0 0 1 0 0 1 NIT[9] INIT[9]
0 0 1 0 1 0 NIT[10] NIT[10]
0 0 1 0 1 1 NIT[11] NIT[11]
0 0 1 1 0 0 INIT[12] NIT[12]
0 0 1 1 0 1 INIT[13] NIT[13]
0 0 1 1 1 0 INIT[14] NIT[14]
0 0 1 1 1 1 INIT[15] NIT[15]
0 1 0 0 0 0 INIT[16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 NIT[18] INIT[18]
0 1 0 0 1 1 NIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[0] INIT[32]
1 0 0 0 0 1 INIT[1] INIT[33]
1 0 0 0 1 0 INIT[2] INIT[34]
1 0 0 0 1 1 INIT[3] INIT[35]
1 0 0 1 0 0 INIT[4] INIT[36]
1 0 0 1 0 1 INIT[5] INIT[37]
1 0 0 1 1 0 INIT[6] INIT[38]
1 0 0 1 1 1 INIT[7] INIT[39]
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EAE . FHLY ILAVE £ XILINX:

AA H A

1 0 1 0 0 0 INIT[8] INIT[40]
1 0 1 0 0 1 INIT[9] INIT[41]
1 0 1 0 1 0 INIT[10] INIT[42]
1 0 1 0 1 1 INIT[11] INIT[43]
1 0 1 1 0 0 INIT[12] INIT[44]
1 0 1 1 0 1 INIT[13] INIT[45]
1 0 1 1 1 0 INIT[14] INIT[46]
1 0 1 1 1 1 INIT[15] INIT[47]
1 1 0 0 0 0 INIT[16] INIT[48]
1 1 0 0 0 1 INIT[17] INIT[49]
1 1 0 0 1 0 INIT[18] INIT[50]
1 1 0 0 1 1 INIT[19] INIT[51]
1 1 0 1 0 0 INIT[20] INIT[52]
1 1 0 1 0 1 INIT[21] INIT[53]
1 1 0 1 1 0 INIT[22] INIT[54]
1 1 0 1 1 1 INIT[23] INIT[55]
1 1 1 0 0 0 INIT[24] INIT[56]
1 1 1 0 0 1 INIT[25] INIT[57]
1 1 1 0 1 0 INIT[26] INIT[58]
1 1 1 0 1 1 INIT[27] INIT[59]
1 1 1 1 0 0 INIT[28] INITL60]
1 1 1 1 0 1 INIT[29] INIT[61]
1 1 1 1 1 0 INIT[30] INIT[62]
1 1 1 1 1 1 INIT[31] INIT[63]

INIT = INIT BYETHESNZ 16 #HEEL 2 EE TR L-E

AR— D 5t 5

R—t4£ L B HaE

06 H A 1 6/5 LUT H 77
05 A 1 5 AA1 LUT tHh
10,11, 12, 13, 14, I5 AF 1 LUT A7

Virtex-5 547 31) 4K (HDL A)
192 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

FA4E: THAY TLAVE
THAODANEE
AAR =g aJ
CORE Generator™ 8L 74—k ]
~7udHR—h ]
L, F~ s
FERATRELREE
B 24T B T4k FiEA
INIT 16 1% 64 £ Ml TRTER LUT5/6 D77 riarZdaiE
VHDL g1k (U REZVL T —30)
WD 2 DOELPFIELBRWG S ITar—L, =TT B S ORIV T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT6_2: 6-input 2 output Look-Up Table
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1
LUT6_2_inst : LUT6_2
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents
port map (
06 => 06, -- 6/5-LUT output (1-bit)
05 => 05, -- 5-LUT output (1-bit)
10 => 10, -- LUT input (1-bit)
11 => 11, -- LUT input (1-bit)
12 => 12, -- LUT input (1-bit)
13 => 13, -- LUT input (1-bit)
14 => 14, -- LUT input (1-bit)
15 => 15 -- LUT input (1-bit)
);
-- End of LUT6_2_inst instantiation
Virtex-5 5473 A F (HDL )
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EAE . FHLY ILAVE £ XILINX:

Verilog i1t ([ RE2 L T—3Y)

// LUT6_2: 6-input, 2 output Look-Up Table
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

LUTE_2 #(
- INIT(64~h0000000000000000) // Specify LUT Contents
) LUT6_2_inst (

.06(06), // 1-bit LUT6 output

.05(05), // 1-bit lower LUT5 output

-10(10), // 1-bit LUT input

_11(11), // 1-bit LUT input

_12(12), // 1-bit LUT input

_13(13), // 1-bit LUT input

_14(14), // 1-bit LUT input

_15(15) // 1-bit LUT input (fast MUX select only available to 06 output)

)
// End of LUT6_2_ inst instantiation

B R
Virtex—5 FPGA = —¥%#— H AR
Virtex—5 FPGA & —# > — : DC #1EB L AL v F Fik
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£ XILINX: BAE . FTHALY TLAVE

LUT6_D
: 6-Input Lookup Table with General and Local Outputs
15 LUT6_D
14 14 [T LuTs
13 [e]

sl | ; I
2 1 _LO
I :; LUTS
o | :
1 ]

[ At |

[ 1mr7-0000000000000000 |

6-Input Look-Up Table

X10847

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ouadyr 77 7iarZigE T 5720, INIT B 64 B D 16 HEEEEZRETAILENHYET, INIT
X, BT AANDNEHASNALXIC, %5125 INIT EyMEIC 1 2#E0 Y ThrzTEHBENET, =213
Verilog T INIT {4 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF%E T DL, ATTRTHA 1 D
LA UMTIHETIIT 012729 FET (6 AJ1D AND 7 —b), F7=. Verilog T INIT fE% 64 hifffffffffifffe (VHDL Tl
X”FFFFFFFFFFFFFFFE”) IR ET 5L . AN TR TErDLEEALSMNIH IE 11220 FET (6 A OR 7 —h) .

FPGA LUT VX7 47 TiL, INIT RIRA—Z CimBENHFR EINFET, T 74MI 0 T, AEIZ» DL T H S
0 WZERENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUIT47 ouvyy 777 arrffiEed o0
I H LW INIT OEZRETHALERHVET, LUT OEZIEET I HIECIE. RO 2 OBRHVET,

MERPER TS5 LUT @ INIT B2 E T 5B I71E, SAFTVORmBEICT X TOANZIARTH
foulo 7 ExRtEEL. ZNHOH HENS ., PIEAER L £,

BB FERATEHE VARSI BEER OIS IS5 LUT % AT A—ZEEFRL ., /NTA—H &I
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—2DEE
EWZa—REfAT20ERHYET A,

mIER
AH H A
5 ” 13 12 I 0 0 Lo
0 0 0 0 0 0 INIT[0] INITLO0]
0 0 0 0 0 1 INIT[1] INIT[1]
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E4E . FHEAL ILAVE & XILINX:

AA H A

15 14 I3 12 i I0 0 LO

0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 INIT[5] INIT[5]
0 0 0 1 1 0 INIT[6] INIT[6]
0 0 0 1 1 1 INIT[7] INIT[7]
0 0 1 0 0 0 INIT[8] INIT[8]
0 0 1 0 0 1 INIT[9] INIT[9]
0 0 1 0 1 0 INITL10] INITL10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 INITL16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 INIT[18] INIT[18]
0 1 0 0 1 1 INIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[32] INIT[32]
1 0 0 0 0 1 INIT[33] INIT[33]
1 0 0 0 1 0 INIT[34] INIT[34]
1 0 0 0 1 1 INIT[35] INIT[35]
1 0 0 1 0 0 INIT[36] INIT[36]
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& XILINXe

AA H A
15 14 I3 12 i I0 0 LO
1 0 0 1 0 1 INIT[37] INIT[37]
1 0 0 1 1 0 INIT[38] INIT[38]
1 0 0 1 1 1 INIT[39] INIT[39]
1 0 1 0 0 0 INIT[40] INIT[40]
1 0 1 0 0 1 INIT[41] INIT[41]
1 0 1 0 1 0 INIT[42] INIT[42]
1 0 1 0 1 1 INIT[43] INIT[43]
1 0 1 1 0 0 INIT[44] INIT[44]
1 0 1 1 0 1 INIT[45] INIT[45]
1 0 1 1 1 0 INIT[46] INIT[46]
1 0 1 1 1 1 INIT[47] INIT[47]
1 1 0 0 0 0 INIT[48] INIT[48]
1 1 0 0 0 1 INIT[49] INIT[49]
1 1 0 0 1 0 INIT[50] INIT[50]
1 1 0 0 1 1 INIT[51] INIT[51]
1 1 0 1 0 0 INIT[52] INIT[52]
1 1 0 1 0 1 INIT[53] INIT[53]
1 1 0 1 1 0 INIT[54] INIT[54]
1 1 0 1 1 1 INIT[55] INIT[55]
1 1 1 0 0 0 INIT[56] INIT[56]
1 1 1 0 0 1 INIT[57] INIT[57]
1 1 1 0 1 0 INIT[58] INIT[58]
1 1 1 0 1 1 INIT[59] INIT[59]
1 1 1 1 0 0 INITL60] INIT[60]
1 1 1 1 0 1 INIT[61] INIT[61]
1 1 1 1 1 0 INIT[62] INIT[62]
1 1 1 1 1 1 INIT[63] INIT[63]
INIT = INIT @M CHESh - 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B e ae
06 H A 1 6/5 LUT /)
05 H 1 5 A7 LUT 7
10, 11,12, 13, 14, 15 AS) 1 LUT AA
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& XILINXe

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B "84T B

FIHILE 5 BA

INIT 16 1% 64 ¥y MHE

T _CEn

NI T T F—T VORI EEIEE

VHDL i2if ([ RE T —23Y)

WD 2 DOELPFIELBRWG S ITar—L, =TT B S ORIV T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_D: 6-input Look-Up Table with general and local outputs

Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

LUT6_D_inst : LUT6_D
generic map (

INIT => X"0000000000000000*") -- Specify LUT contents

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

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13, -- LUT input

14 => 14, -- LUT input

15 => 15 -- LUT input
):

-- End of LUT6_D_inst instantiation

198
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// LUT6_D: 6-input Look-Up Table with general and local outputs
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

LUT6_D #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6_D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
-10(10), /7 LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), // LUT input
_15(15) // LUT input
);

// End of LUT6_D_inst instantiation

B R
Virtex—5 FPGA = —¥%#— H AR
Virtex—5 FPGA & —# > — : DC #1EB L AL v F Fik
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EAE . FHLY ILAVE £ XILINX:

LUTG6_L
: 6-Input Lookup Table with Local Output
15 LUTE_L
14 14 [T uTs
13 LO

sl | : —
12 B
|1_ :; LUTS
ol | :
1 ]

|Attr\ibules I

[ 1nrr-0000000000000000 |

6-Input Look-Up Table

H10948

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ouadyr 77 7iarZigE T 5720, INIT B 64 B D 16 HEEEEZRETAILENHYET, INIT
EiE, FAETAANDREAENLEXIC, 5T INIT By MEIC 1 2E0 Y TAZETEFESNET, 22213
Verilog T INIT {4 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF%E T DL, ATTRTHA 1 D
LA UMTIHETIIT 012729 FET (6 AJ1D AND 7 —b), F7=. Verilog T INIT fE% 64 hifffffffffifffe (VHDL Tl
X”FFFFFFFFFFFFFFFE”) IR ET 5L . AN TR TErDLEEALSMNIH IE 11220 FET (6 A OR 7 —h) .

FPGA LUT VX7 47 TiL, INIT RIRA—Z CimBENHFR EINFET, T 74MI 0 T, AEIZ» DL T H S
0 WZERENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUIT47 ouvyy 777 arrffiEed o0
I H LW INIT OEZRETHALERHVET, LUT OEZIEET I HIECIE. RO 2 OBRHVET,

mBEREMEMA T2  LUT O INIT [EE2RET 2R 1L, A FTIOEBEHERICT X TO AN ZYARNT
HADueYy 7zt EL, 2o HENS ., YIHEAERL £,

BB FERATEHE VARSI BEER OIS IS5 LUT % AT A—ZEEFRL ., /NTA—H &I
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—2DEE
EWZa—REfAT20ERHYET A,

mIER
AR H A
5 1 13 2 I 0 Lo
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]

Virtex-5 547 31) 4K (HDL A)
200 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H




& XILINX: EA4E . THAY ILAVE
AA H A
15 14 I3 12 I 10 LO
0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INIT[16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]

Virtex-5 4731 #AAFK (HDL F)
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& XILINXe

AA H A

15 14 I3 12 I 10 LO

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

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

R—b D EREA

R—r4 A = e B

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

"

THAVDANFE

AAR =g G

HHE R HELE

CORE Generator™ LN % —R A

~7uOHR—k A A

EARLT RS

B BAT {[E] FTIHILE ERER

INIT 16 #4#K 64 B ME T _RTPu oI T T T—T LD

i BRAIE 2 45 7

VHDL 8k (/2 RA T —3Y)

WD 2 SDOEXNHFEELLWEEIFa—L, =0 T4 7 4B S ORNZAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_L: 6-input Look-Up Table with local output
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

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

-- End of LUT6_L_inst instantiation

Verilog 81k (A RAV T —3Y)

// LUT6_L: 6-input Look-Up Table with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

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

) LUT6_L_inst (
-LO(LO), // LUT local output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input

):

// End of LUT6_L_inst instantiation

Virtex-5 547 351) 5i4F (HDL )
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EA4E: FTHAU ILAVE & XILINXs

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i
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£ XILINX: BAE . FTHALY TLAVE

MUXF7

: 2-to-1 Look-Up Table Multiplexer with General Output
MUXF7

M=

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

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

WX

AR H B
S I0 I (0]

0 10 X 10

1 X 11 I

0 0 0

X 1 1 1
G NOE L

R—r% AR ] B EE

0 H 1 PFLABELARE~D MUX D H S

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

AAR L m—g )

HER HELE

CORE Generator™ BL O 4 —FK N

~7adYR—h A\]
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EAE . FHLY ILAVE £ XILINX:

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_inst - MUXF7

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

);

-- End of MUXF7_inst instantiation

Verilog E21k (A2 RA T —3Y)

// MUXF7: CLB MUX to tie two LUT6”s or MUXF6’s together with general output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
.S(S) // Input select to MUX

)

// End of MUXF7_inst instantiation

FFHIE R
Virtex-5 FPGA = —#— JHAF
Virtex—5 FPGA 5 —#% > —h : DC ¥t B LA F Kk
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£ XILINX: BAE . FTHALY TLAVE

MUXF7_D

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

M=E

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

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

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

R—b D& A

R—t4& 7 H B T aE

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

AVAR =gy nJ

HE 7 HELE

CORE Generator™ L w4 —F )

~7rdOHPR—hk ]
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EAE . FHLY ILAVE £ XILINX:

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_D_inst : MUXF7_D

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

)

-- End of MUXF7_D_inst instantiation

Verilog 8k (A RAV T —3Y)

// MUXF7_D: CLB MUX to tie two LUT6”’s or MUXF6’s together with general and local outputs
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.00, // Output of MUX to general routing
-10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
.S(S) // Input select to MUX

)

// End of MUXF7_D_inst instantiation

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —#3—h : DC FtE B LA A v F i
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£ XILINX: BAE . FTHALY TLAVE

MUXF7_L

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

M=

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

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

i I R

ARB e
S 10 1 5
0 10 N "

! X 11 T

0 0 5

X ) . -
R—b 7B

R—hr4 AR ] 1 EE

- s ! 72— VBRSO MUX O HYT)
10 IS ! v

11 IS ! i

> AT 1 MUX ~D A fEL 7k
THAVDARNEE

AVAR Y =gy o

Hewm o

CORE Generator™ LU 1 —R [

~7aDYR—h R

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

Library UNISIM;
use UNISIM.vcomponents.all;
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EAE . FHLY ILAVE £ XILINX:

-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_L_inst : MUXF7_L

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

):

-- End of MUXF7_L_inst instantiation

Verilog 521k ([ RAB L T—23Y)

// MUXF7_L: CLB MUX to tie two LUT6’s or MUXF6’s together with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
.S(S) // Input select to MUX

):
// End of MUXF7_L_inst instantiation

5 M 1E ¥R
Virtex-5 FPGA =—4— H AR
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk
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£ XILINX: BAE . FTHALY TLAVE

MUXF8

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

X10687

M=

ZOFHAYy L AUNME, WS Ty T —T L MUXFS, MUXF6, X MUXFET BB T. 8 77
Yary Oy TS T—T NVERT 16:1 v VT TV IV RN T AT O~V T LY Ty g% CLB 2
il (AT AR 8AH) IZA T VALRLET, 10 BEOVNL AAIZiE, MUXFT ©our—Hhu 7 (LO) 28k LEd, L7k
AST () 1E EORE Ry THEREN TXET, S 2% Low OIFAIE 10 2SEBIRNEH, High OHAIT 11 28BS E T,

MR

AR H 7
S 10 I 0

0 10 X 10

1 X 11 1

X 0 0

X 1 1 1

R—rDERHA

R—kr4£ L g L 3:1

0 o 1 PLABLAR~D MUX O )

10 AT 1 AJ3 (MUXFT LO H 02 ##0)
1 AT 1 AF1 MUXFT LO Hi 3z #E#6t)
S AT 1 MUX ~D AL 71
THAUDARNAE

AVAR =gy nJ

HE 7 B

CORE Generator™ 33X\ ¥ —K AH]

~7rdOHPR—h ]

VHDL Bt (/2 RE2 T —23Y)
KD 2 SO T HFIELE VAT — L, T T AT 4B =S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
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EAE . FHLY ILAVE £ XILINX:

-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_inst : MUXF8

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

-- End of MUXF8_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

MUXF8 MUXF8_inst (
.00, // Output of MUX to general routing
-10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

):
// End of MUXF8_inst instantiation

5 IR ¥R
Virtex-5 FPGA —4— H AR
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk
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£ XILINX: BAE . FTHALY TLAVE

MUXF8_D

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

ME

ZOTHAY ZUACNE, KIRT DNV T w7 T—T L 4 D& MUXFS % 2 DflAHHET, 8 77 oiardiy
IT o7 T—TNERF 3211 AV F T VLIV EERT 720D~V TF T LI Ty ark, CLB 2 fH (A7 A A8
) IcA FUALCRUET, 10 BLOIL ANITIZ MUXET Oa— AV (LO) 24 LE T, L ZRAT () 13,
EONE Ry M THEREI TEE 3, S 2 Low DAL 10 23N 4L, High OFAIT 11 2B INSHET,

H77 0 & LO T, BeeEmICRU Y, 71 O lx—Memie A Z—axshTd, LO H711%. FILC CLB AT A AN
WICHDHRIDO NS E DR ITHERLUET,

mIER
AR H A
S I0 I (0] LO
0 10 X 10 10
1 X 11 11 11
0 0 0 0
X 1 1 1 1
R— D5
R—r4% AR = B EE
0 H 1 PLABLAR~D MUX D H
LO H 1 o—HUER R~ MUX O H
10 A 1 A1 MUXFET LO i /7ic#5%%)
I AT 1 A7 MUXF7 LO H /7128 5¢)
S A7 1 MUX ~D A JjEL 7k
THAD AN
AVAR Y T—gy af
B i 4E
CORE Generator™ 8BX O 4 ¥ —FK ASH]
<~ 7uadPR—h A}
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EAE . FHLY ILAVE £ XILINX:

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_D_inst : MUXF8_D

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

-- End of MUXF8_D_inst instantiation

Verilog 8k (A RAV T —3Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

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

)

// End of MUXF8_D_inst instantiation

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —#3—h : DC FtE B LA A v F i
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£ XILINX: BAE . FTHALY TLAVE

MUXF8_L

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

MUXF8_L
10 Lo

3]

X10685

M=E

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

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

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

R—rDERHA

R—t4& A [ 2 4 ae

LO ) 1 72— AR~ MUX O H )
10 AT 1 A (MUXF7 LO 712 85#¢)
I AT 1 AJ7 (MUXFT LO tH 7712 #6t)
S AS 1 MUX ~D AL 71
THAODANEE

AV AR =g aJ

i HELE

CORE Generator™ L w4 —FK )

~7rdOHR—h ol

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

Library UNISIM;
use UNISIM.vcomponents.all;
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EAE . FHLY ILAVE £ XILINX:

-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_L_inst : MUXFS_L

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

-- End of MUXF8_L_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
-10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

):
// End of MUXF8_L_inst instantiation

5 IR ¥R
Virtex-5 FPGA —4— H AR
Virtex—5 FPGA 7 —# 3 —b : DC FitEB L OAAL T Rtk
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£ XILINX: BAE . FTHALY TLAVE

OBUF

: Output Buffer
OBUF

o

%9445

ME

ZOT YAy ZVACNIHER )8y 7 7T IME 5% FTAAT =R T2 FPGA 7 /32 B ZERE 4572
DIHEHALES, T A DOFT_RTOH IR —RZ OBUF, OBUFT, OBUFDS, OBUFTDS DN F g #3244
ERHVET,
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CORE Generator™ 3L\ 4 —K AT
~7rdOHPR—h ]
ERATREGTEIE
B 247 | {E TI4IE HAE]
DRIVE I 2,4,6,8,12,16, |12 HAI OB EIRERELET, FFA M Tx
24 HARWVEZfEH L TTEE0,
IOSTANDARD X5 | 72y —hEsM | DEFAULT TL AN /0 HAEEEID S TET,
SLEW 325441 | SLOW, FAST SLOW HARTGARDZNL— L —EfRELET, Z
DFEMEORE R EF LT, T—F— B
HLT7ZENY,

VHDL i2ik (f 2V RE S T—23Y)

KD 2 SO T HFIELE VAT — L, T T AT LB S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;
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EAE . FHLY ILAVE £ XILINX:

-- OBUF: Single-ended Output Buffer
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

OBUF_inst : OBUF

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

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

):

-- End of OBUF_inst instantiation

Verilog B8k (A2 RA T—3Y)

// OBUF: Single-ended Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 12.1

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

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

)
// End of OBUF_inst instantiation

SFIE R
Virtex-5 FPGA = —¥— JHAF
Virtex—5 FPCGA 5 —#% > —b : DC Bt B L OAA»F Kk
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£ XILINX: BAE . FTHALY TLAVE

OBUFDS
. Differential Signaling Output Buffer

| o
e
OBUFDS

X955
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HPLSEEL, Ty T NO M T AEFOBEBERA AL ET, HAICE 2 DO RRHKR—F (0 BLOB) 2
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FCimBEFORIORELZRLET,
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AR H

I 0 OB
0 0 1
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I A7 1 Ny 77D AT
FHALDANI %
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HE Ay

CORE Generator™ B X' 4 —FK N

~7udHFR—h KA

FERATELE M

B 247 | E TIHILE &5 BA

[OSTANDARD wEF| | F—xL— a5 | DEFAULT TUL ALV /O HAkEE0 S TES,

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

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

-- OBUFDS: Differential Output Buffer
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

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

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

);

-- End of OBUFDS_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// OBUFDS: Differential Output Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.1

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

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

):
// End of OBUFDS_inst instantiation

& M 1F R
Virtex-5 FPGA = —#— JHAF
Virtex-5 FPGA 7 —4 3 —] : DC fitE B LA v FFEE
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& XILINXe

OBUFT

: 3-State Output Buffer with Active Low Output Enable

OBUFT

&
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EAE . FHLY ILAVE € XILINX:

AR R 1%

E "84T B TIAIE At B

DRIVE P 2,4.6,8,12,16, 24 | 12 HA OB ER A EL £, FFAHET
RHRWEZ ML TSN,

IOSTANDARD LFH 7 —4#v—beBiE | DEFAULT TLAVMI /0 20 Y TET,

SLEW U4 | SLOW, FAST SLOW HARTGARD AL — L— aEELET,
ZOBPEORIERFE T HEE, T —H—b
EBHRLTZE N,

VHDL 83 (/2 RA O T—2 7))
KD 2 ODOEINFEIELLWRSITar—L, =T 4T 4B S ORNCEE AT F1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

OBUFT_inst : OBUFT

generic map (
DRIVE => 12,
I10STANDARD => "'DEFAULT",
SLEW => ""SLOW™)

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

);

-- End of OBUFT_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// OBUFT: Single-ended 3-state Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 12.1

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

) OBUFT_inst (

.0(0), // Buffer output (connect directly to top-level port)
D, // Buffer input
_T(D // 3-state enable input

// End of OBUFT_inst instantiation

FHHEHR
Virtex-5 FPGA @ —#"— B (K
Virtex=5 FPGA & —# > —h : DC ¥t B L OAA » F Hi ik
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£ XILINX: BAE . FTHALY TLAVE

OBUFTDS

: 3-State Output Buffer with Differential Signaling, Active-Low Output Enable

T

U
s
OBUFTDS

XO2600

M=
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OB 77 1 Diff n 77 U AR — M E B ¢E)
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Hem A

CORE Generator™ BL Uy 4% —K NI

~7adHR—h PN

ERAARELE

B 247 | & TIAILE s ER

IOSTANDARD vy | 2—xy—ram | DEFAULT /O kAL AL MIEID Y T
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& XILINXe

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFTDS: Differential 3-state Output Buffer
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

OBUFTDS_inst : OBUFTDS
generic map (
10STANDARD => "'DEFAULT'™)

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

)

-- End of OBUFTDS_inst instantiation

Verilog 821k (A2 RA T—3Y)

// OBUFTDS: Differential 3-state Output Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.1

OBUFTDS #(
- 10STANDARD(*'DEFAULT"") // Specify the output 1/0 standard
) OBUFTDS_inst (

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

_T(D) // 3-state enable input

);

// End of OBUFTDS_inst instantiation

s HIEHR
Virtex-5 FPGA = —#'— JAK
Virtex-5 FPGA 7 —% > —} : DC B L AL v F Rk
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& XILINXe

ODDR

: Dedicated Dual Data Rate (DDR) Output Register

ODDR

[e]
o lo o [# R |2

X108

M=

ZDOTH AL U AUMI, FPGA T A ANSLT 27 )V 5 —% L—k DDR) 1§ 52X ET5 -0 0HEHE IV A
X CF, ODDR Z'UIT7 47 Tlid, FPGA IHDT — X &R ETAHDIIKKT DO 7ayy =y U2 TlidZed, Btrmys
TyVEMERHTAILELARE T, ZHICEY ZAI T BNEHEIC 5T B0 CLB VY —Ab M EHHYEE A, F

7= ODDR % SelectlO™ ffEL T S £,

ODDR DE—F
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YoV TEN D2 I PNy TR T TENET, QI ray s =y TEELET,
SAME EDGE &—F : 5 —Z|37uy7 C OOy T ODDR H 0B EESNET A, ODDR ~D 2 AJJ
Nrav (g5 C OIMNH ENVT P TEEL, BINIENTZL ARy /(g5 C OINLH FRV Ty TEMEL
¥4, ZoMEEAF AT 5L DDR F—XIIRIL /ey =T ODDR ICEVIAENET,

R—bDEREA

R—r4& 4T & HHE

Q A 1 7 —# 73 (DDR), I0B /Sy Ric#EESnET,

C AT 1 say I N, /ey AIETT,

CE AT 1 Jayy A 3x—7 VAT, High (Z725E, R—K C Oravy 7 AFjH
AF—=T N0 ET,

D1 : D2 A 1 (EEh) F—% AJ1, DDR 5 —%#% ODDR &L 2—/LIZ A ST 58 TF,

R A 1 Uk, SRTYPE DR EICL>TRRVET,

S AH 1 tvh, 77747 High ®FER# v 2 T4, SRTYPE JEMED
BRECED . FEICH R0 ET,

THAODARNEE

AVAB Y T—a HELE

Hed AH]

CORE Generator™ 3L U —F ol

~z7adHPR—k ol
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& XILINXe

AR R 1%

B 24T [ T4k 8

DDR_CLK_ ==l OPPOSITE EDGE, OPPOSITE EDGE | DDR O 5 —# %5 — R & #ER
EDGE SAME EDGE

INIT L 0.1 1 Q DI

SRTYPE ==l SYNC, ASYNC SYNC NI VDRANOT F v ot TiN

VHDL 2k (/2 REA T —23Y)

KD 2 SO CHFIELE VAT — L, T 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-5

-- Xilinx HDL Libraries Guide, version 12.1

ODDR_inst : ODDR

generic map(
DDR_CLK_EDGE => "OPPOSITE_EDGE", -- "OPPOSITE_EDGE"™ or ‘'SAME_EDGE"
INIT => 07, -- Initial value for Q port (°1” or ’07%)
SRTYPE => "SYNC'™) -- Reset Type ('ASYNC"™ or "SYNC')

port map (

Q => Q, -- 1-bit DDR output

c =>2¢C, -- 1-bit clock input

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

D1 => D1, -- 1-bit data input (positive edge)
D2 => D2, -- 1-bit data input (negative edge)
R => R, -- 1-bit reset input

S =S -- 1-bit set input

)

-- End of ODDR_inst instantiation

Verilog 581t ([ RA2 T —3Y)

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

// Virtex-5/6

// Xilinx HDL Libraries Guide, version 12.1

ODDR #(
_DDR_CLK_EDGE(*'OPPOSITE_EDGE'), // "OPPOSITE_EDGE"™ or "SAME_EDGE"
-INIT(17b0), // Initial value of Q: 1°b0 or 1°bl
_SRTYPE("'SYNC'™) // Set/Reset type: "SYNC" or "ASYNC"

) ODDR_inst (

Q(Q, // 1-bit DDR output

.C(O), // 1-bit clock input

.CE(CE), // 1-bit clock enable input
.D1(D1l), // 1-bit data input (positive edge)
.D2(D2), // 1-bit data input (negative edge)
-R(R), // 1-bit reset

.S(S) // 1-bit set

);

// End of ODDR_inst instantiation

226 http://japan.xilinx.com
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& XILINXe

OSERDES

: Dedicated I0B Output Serializer

ol OSERDES 0a
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T4
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OCE | SHIFTOUT1
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SHIFTINT |
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x0T

ZOTIVITATHERTDE, RHAL H—T oA A HHEIIA L TIVANTEET, ZOFEV2—VEHATHE,
FPGA Oy U — A5 TE, AT WNEHEC 2 0%EEd, Flo, SESET IV r—alixwtinl
7Dy 7 A)iRHY ., SelectlO™ HAEL (T TEF£9,

R—rDERHA

R—h4

247

e

0oQ

i

F—% XA F1, OSERDES £V a2a— /L DOF —ZH T4, ZOR—kK
X T —=F NIV TIT I A N—EZDH )L IOB Ny RO T —#
AN EBHLET, £/, OSERDES X2 — /LHOTXTOH T E

Va— VENRANRZTAHINCaL T4 X2 — g T AL FHETY,

SHIFTOUTTI
SHIFTOUT2

i

1 (Ehth)

F B AN EHAET 27D OF ¥ —H 1) TF . ~AZ@ SHIFTINL .
SHIFTIN2 |Z#sf= L £,

TQ

7

roA 2T —hk /RZH /3, OSERDES £ 2— /L DA 2T —R 5
T ZOR=NMI FTART—F RTLIV/TUT )V a )R—H2D
H71& 10B Sy RO AT 28 L ET,

CLK

AT

Eray I NS, NIV /T ay N —2EERET ADICfE
H+27897 AT, CLK R—MI, kOWFT LD rays Y
Y"_‘Xﬁsﬁéjbi#o

sy ZREBNO 10 O a— v say s T4

A OV —TaF v ray s T4

4 ED7ay s 1/0 (B LT-7ay 7 fEikm)
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& XILINXe

R—r4 BT =] e
FPGA (XA RREST)

CLKDIV AT 1 B E Ty N1y 28TV IV /T IV A N —H B A DI
A5y 7 AS1TF, CLK R—RMIEEgESN-ray 7 LG E K
B BLieray 22 AT HHLERHVET, CLKDIV OY—R(Z
. kDI ay 7 V) —ADNT o EfF A TxET,

ray ZRERNG 10 o a— L ray s G40
4 HDOY—aF ) ravs 54

D1 ~ D6 A7) 1 RFL NV F—H AN, OSERDES V2 — LI/ TL L F—H B A
NENDHR—ITT, ZOR—MI FPCGA I[ZHfiSi, 2 ~ 6 BT
AT 4 X2l —arTEET, T XRIERE—R T, 10 Bk
FCHIRTEET,

OCE AT 1 INTLIV/INT IV = (T —H) Javy £ Fx—7 )b, High D
BA F—H RS /IUT I ar N—2OH I RAF—T VI
DET,

SR AT 1 Ty h/UtEYNA TS, AR —2 LA RDIREES SRVAL B TR E
L72IRAEIZLE 9, SRVAL =1 A1 1, SRVAL =0 DAL 0 12
ROET, VevaityhihbEEShET,

SHIFTINI . A L (FhZh) F—=AANNEWRERTHODOF XY —ANTT, AL—TD

SHIFTIN2 SHIFTOUTL, SHIFTOUT2 IZ##: L %9,

T1 ~ T4 AT 1 (EnEh) RFL )V bFAAT—R A S), OSERDES &2 — LI/ FL )L hFAA
T=MEEDANESNHR =TT, ZOR—MI FPGA IZHHiS i, 1
~ A4 YNMIar T 4K 2L —arTEET, ZOMEEIL, T —XIETE
RE—RNTIEIVR—FSNFEHEA,

TCE AT 1 TGN/ TVT IV A N—H (FNFAART—h) Zayd A F—T )b,
High D4 NIA AT —ME BT L )L/ YT av =20 )
WA X —T NN ET,

THADARFE

AVAR Y E—ay HELE

e AH]

CORE Generator™ 8L N7 4P —K i

~ZuDYR—h NG}

OSERDES ¥ a2—/L DT —X& XTL )L/ VT )L A "—H2F 2~ 6 EvbD/RTL )L F—HERDAR, VT
T—HZEHLET, 2 D0 OSERDES €V a—/LE WAy —REEf T 5&, 7 —X A gz 7,8, F7213 10 B v hZ
YR CTEFET, JIETAE AL, 1 9D OSERDES &~ A% E—FRIZL. 9 1 20 OSERDES # AL —7 £—R |23
FEL T, AL—7 @ SHIFTOUT AR —hZ~2A&Z® SHIFTIN R —MIEEHLET, AL —7 Tk, AL T D3 ~ D6
RN—=bDOBEHEHALET, XTFLA/ VTV ar—H L, SDR £721% DDR £ —RK O 5 T A c&£9,

D1 R—rDOF—Z AN, HEWOH MRV EST, ZOFS 22—/, CLK BLO CLKDIV 7oy 7 THIHS U
*1, ROFEIT, SDR BLUDDR D2 HE—RIZEITSH CLK & CLKDIV O BZERLET,

Virtex-5 4731 #AAFK (HDL F)
UG621 (v12.1) 2010 &£ 4 B 19 B

http://japan.xilinx.com 229




EAE . FHLY ILAVE € XILINX:

SDR )T —#4 1 DDR T —41g CLK CLKDIV
2 4 2X

3 6 3X X

4 8 4X X

5 10 5X X

6 - 6X X

7 - X X

8 - 8X X

o7y 7O IIE, FPGA @ 10B Ry RO T —X ARSI ET, ZD I0B /Xy RiZid, SelectlO LT
fF Btk aRETEET,

RSV /YT ay "—F (FFA 2T —F)

OSERDES 32— /LD FA AT —h RFL )L/ T AR =23 4 EvhDONRNTL L hoA AT —ME B &2 EViA
By VT I STARAT—MEBIZEHLFT, T —H RILIL/IUT IV av R_R—F L TR/ oA AT —k T
JV/INT IV A N—R iﬁ%fpfﬂ% 5 YR RICIEIEIECEER A, ZOFEY 2 —iE, 1T CLK 33X CLKDIV
Jay 7 CHIEENE T, ZOF—F&2#iH45121%. DATARATE TQ X TRISTATE WIDTH Bt & 454
ERHVET, BWAEICE-TiL. DATARATE OQ BE DATAWIDTH 5% €T A2 G ME T, IRDOEIZ,
THMREL BIEDEZRLET,

Hae DATA_RATE_TQ TRISTATE_WIDTH
4 vk DDR DDR 4
1 £k SDR SDR 1
Ny Ty BUF 1

o7y 7O L, FPGA @ 10B 7Sy RDRIA AT —h ARSI ET, 20 I0B /Xy RIZiZ, SelectlO Z1{#
ALTREFRELHRETETET,

7 — HF DL

ZOZTVAVNTIE TEYMELL EORFL )V F =25k ETEET, 72720, MAAT— N DIEE FEE LR T
FHA, TEYMELL EOT —H%2EET 2120, TV AVNE 2 DAV AZ 2= T ALERBVET, 20D 2 D
WX, LT~ AR /AL —T RT THHIMLENHYET, OSERDES MODE J&1:4 MASTER 7213 SLAVE (2% &
L. OSERDES O_XT7 % X BIFANENRHVET, £/, <AXD SHIFTIN F— k% AL —7 O SHIFTOUT R— Iz
LET, SDR BLWDDR £—FRTiL, 7 —#IE 7.8, 10 NP R—FENTWET, kDFKIT, SDR BL O DDR
E—R AR T —XEERLET,

E—F ]
SDR 2.3.4.5.6,.7.8
DDR 4.6, 8,10
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AR R 1%

B 24T {[E] T4k &5 BA

DATA_RATE_OQ XFF SDR, DDR DDR T —4&% CLK D% =y U TE(IEDLD,
BB ENV Ty U TSR EFRE
LET,

DATA_RATE.TQ el BUF, SDR, DDR NI A AT — % CLK O 2o TRbEE

DDR D0, FALH ERD Ty UTELI R DM,
Ny T77DAL T4 X a2l —ar TEEEE
D ERELET,

DATA_WIDTH i g 2.3,.4,5.6,7.8,10 | 4 DATA_RATE_OQ = DDR 413 4. 6. 8.
10, DATA_RATE_OQ = SDR D& 1% 2,
3.4.5.6.7.8

INIT_OQ 2 0.1 0 0Q HAD ¥ % TEE

INIT_TQ 2 0.1 0 TQ H /1 DHHMEZ i E

SERDES_MODE el MASTER, MASTER F— FIBEYEIET A A2 OSERDES £

SLAVE D a— VIR AL NAL — T D E R E

SRVAL_0Q 2 HEH 0.1 0 Ve h&ET7H—hL725E60 0Q 1D
R i=ges

SRVAL_TQ 2 HEE 0.1 0 Vb7 —r72HmAO TQ 1D
ExZ¥EE

TRISTATE_WIDTH LS 1.2, 4 4 % E AT REZ2fE 1% . DATA_RATE_TQ = DDR
DAY 2 £7213 4. DATARATE.TQ =
SDR £721% BUF 413 1 T,

VHDL 83k (/2 RA O T—2 7))

WD 2 DOELPFIELRWG S ITae—L, =TT BE S ORI T ET,

Library UNISIM;
use UNISIM.vcomp

-- OSERDES: Outp
-— Virt

-— Xilinx HDL Libraries Guide, version 12.1

OSERDES_inst : O

generic map (
DATA_RATE_OQ
DATA_RATE_TQ
DATA_WIDTH =>

INIT_0Q => °0
INIT_TQ => *0

SERDES_MODE => "MASTER", --Set SERDES mode to 'MASTER" or ''SLAVE"
’1” or ’0”

onents.all;

ut SERDES
ex-5

SERDES

=> "DDR", -- Specify data rate to "DDR" or "SDR"

=> "DDR", -- Specify data rate to "DDR", "SDR", or "BUF"

4, -- Specify data width - For DDR: 4,6,8, or 10
-- For SDR or BUF: 2,3,4,5,6,7, or 8

>, —— INIT for Q1 register - *1” or ’0”

>, —— INIT for Q2 register - *1” or ’0’

SRVAL_0Q => ”0”, -- Define Q1 output value upon SR assertion -
SRVAL_TQ => *0”, -- Define Q1 output value upon SR assertion -

TRISTATE_WIDTH => 4) -- Specify parallel to serial

port map (
0Q => 0Q,
SHIFTOUT1 =>
SHIFTOUT2 =>
TQ => TQ,
CLK => CLK,
CLKDIV => CLK
D1 => D1,

-— When DATA RATE_TQ = DDR: 2 or 4
-— When DATA RATE_TQ = SDR or BUF: 1 "

-- 1-bit output

SHIFTOUT1, -- 1-bit data expansion output
SHIFTOUT2, -- 1-bit data expansion output
-- 1-bit 3-state control output

-- 1-bit clock input
DIV, -- 1-bit divided clock input
-- 1-bit parallel data input

*1” or "0”
converter width
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D2 => D2, -- 1-bit parallel data input
D3 => D3, -- 1-bit parallel data input
D4 => D4, -- 1-bit parallel data input
D5 => D5, -- 1-bit parallel data input
D6 => D6, -- 1-bit parallel data input
OCE => OCE, -- 1-bit clcok enable input

REV => ’07, Must be tied to logic zero

SHIFTIN1 => SHIFTIN1, -- 1-bit data expansion input
SHIFTIN2 => SHIFTIN2, -- 1-bit data expansion input

SR => SR, -- 1-bit set/reset input

T1 => T1, -- 1-bit parallel 3-state input

T2 => T2, -- 1-bit parallel 3-state input

T3 => T3, -- 1-bit parallel 3-state input

T4 => T4, -- 1-bit parallel 3-state input

TCE => TCE -- 1-bit 3-state signal clock enable input

);

-- End of OSERDES_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// OSERDES: Source Synchronous Output Serializer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

OSERDES #(
.DATA_RATE_OQ(''DDR"™), // Specify data rate to "DDR" or "SDR"
_DATA_RATE_TQ("'DDR'"), // Specify data rate to "DDR", "SDR", or "BUF"
_.DATA_WIDTH(4), // Specify data width - For DDR: 4,6,8, or 10

// For SDR or BUF: 2,3,4,5,6,7, or 8

SINIT_0Q(1°b0), // INIT for 0Q register - 1°bl or 1°b0
SINIT_TQ(1°b0), // INIT for OQ register - 1°bl or 1°b0
. SERDES_MODE(*'MASTER'"), // Set SERDES mode to "MASTER"™ or "SLAVE"

_SRVAL_0Q(1°b0), // Define 0Q output value upon SR assertion - 1’bl or 1”b0
_SRVAL_TQ(1°b0), // Define TQ output value upon SR assertion - 1°bl or 17b0

_TRISTATE_WIDTH(4) // Specify parallel to serial converter width
// When DATA_RATE_TQ = DDR: 2 or 4
// When DATA_RATE_TQ = SDR or BUF: 1
) OSERDES_inst (
-00(0Q), // 1-bit data path output
_SHIFTOUT1(SHIFTOUT1), // 1-bit data expansion output
-SHIFTOUT2(SHIFTOUT2), // 1-bit data expansion output
_TQ(TQ), // 1-bit 3-state control output
.CLK(CLK), // 1-bit clock input
_.CLKDIV(CLKDIV), // 1-bit divided clock input
.D1(D1), // 1-bit parallel data input
.D2(D2), // 1-bit parallel data input
.D3(D3), // 1-bit parallel data input
.D4(D4), // 1-bit parallel data input
.D5(D5), // 1-bit parallel data input
.D6(D6), // 1-bit parallel data input
_.OCE(OCE), // 1-bit clock enable input
-REV(1°b0), // Must be tied to logic zero
_SHIFTINLI(SHIFTIN1), // 1-bit data expansion input
_SHIFTIN2(SHIFTIN2), // 1-bit data expansion input
-SR(SR), // 1-bit set/reset input
_T1(T1), // 1-bit parallel 3-state input
.T2(T2), // 1-bit parallel 3-state input
_T3(T3), // 1-bit parallel 3-state input
_T4(T4), // 1-bit parallel 3-state input
_TCE(TCE) // 1-bit 3-state signal clock enable input
):

// End of OSERDES_inst instantiation
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EAE . FHLY ILAVE £ XILINX:

PLL_ADV
: Advanced Phase Locked Loop Clock Circuit

CLKIN1 | PLL_ADV CLKOUTO
CLKINZ CLKOUT1
Altributes CLKOUT2

BANDWIDTH=PTIMIZED —
CLKFBIN | CLKFBOUT_MULT=1 | CLKOUTS

CLKFBOUT PHASE=0
CLKIN1_PERIOD=0 | CLKOUT4
CLKINSEL CLKINZ_PERIOD=0

] CLKOUTO_DIVIDE=1 | CLKOUTS

CLKQUTD_PHASE=D
CLKOUTO_DUTY_CYCLE=0.5

RST CLKDUT1_DIVIDE=1
] CLKOUT1_PHASE=D _CLKOUTDCM[J
CLKOUT1_DUTY_CYCLE=05
REL CLKOUT2_DIVIDE=1 | CLKOUTDCM1
CLKOUT2_PHASE=0
| |cwoure pouty_cvoLe=os | CLKOUTDCM2
CLKOUT3_DIVIDE=1 CLKOUTDCMA

CLKQUT3_PHASEw=D
CLKOUT3_DUTY_CYCLE=05

CLKOUTA_DIVIDE=1 | CLKOUTDCM4
CLKDUT4_PHASE=0
CLKOUT4_DUTY_CYCLE=0.5 | CLKOUTDCMS

CLKOQUTS_DIVIDE=1
CLKOUTS_PHASE=0
CLKOUTS_DUTY_CYCLE=0.5
COMPENSATION= CLKFBOUT
SYSTEM_SYNCHRONOUS
DIVCLK_DIVIDE=1

DI(15:0; EN_REL=FALSE
( )- PLL_PMCD_MODE=FALSE | LOCKED
. REF_JITTER=0.1
DADDF‘(S'% RST_DEASSERT_CLK=GLKIN1
DWE
DEN DO(15:0)
= |
DLCK |

[> Advanced Phase Locked |_DRDY
Loop Clock Circuit

X10850

M=E

PLLADV FUIT 47 %4 25L, PLLBASE O R COMEREICT 7 EATEET, ZOZLAVMISRAICO L
BHEHINTEY, ¥—F b TARARAEERTTLHHEEICHHTEET, 1ZFEAEDTHF AL Tk, PLLBASE V37 ¢
7 F7-1% Clocking Wizard Zf# L T2 &,

R—bkERBA

R"—r4% BT 5] K HE

CLKFBDCM 7 1 K=l TRAAEE BT HRIHH 3% PLLADV B,
DCM ZBREN T2 & ICFHEICE 9% PLL 74 —R Xy 7 T7,

CLKFBOUT B> &ZOHWTHEATZHE. Y7 hy=712d&b
HEIHIZIELWER =My &N ET,

CLKFBIN AS 1 oayy T4 —RKNv 7 N

CLKFBOUT H 7 1 B PLL 74 —K X7

CLKINSEL AH 1 B—1 o FNRAZREETHENAFE AT 5 PLLADV B>, XX
T 47 High F7213A%T 47 Low (Z#2#: LT PLL_ADV ®2
oy N EEIRLET,

High = CLKIN1

Low = CLKIN2

CLKIN1 AN 1 B2 —lF N TORA AE BT BRI 9% PLLADV B,
WHZay 7 AT,

CLKIN2 AT 1 B =l N FNAAEE T T HEIH A TS PLLADV BV,

®HHFY) Iay I AFITT,

Virtex-5 547 31) 4K (HDL A)
234 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

R—h4&

847

HHe

CLKOUTDCMO ~
CLKOUTDCMb5

i

H—lF N TNRAAEE T LI A $% PLLADV BV, 22—
P— a7 42— a0 RERIay 7 (0 ~ 5) T, PLL &[A
U CMT NG DCM D Az 8l CxET,

CLKOUTO ~ CLKOUT5

i

a—P— a7 Fal—arARERZuy 77 (0~ 5) T, 1
(RANRAENTIZH D) 35 128 £TD VCO ffH i ) (2 —H—
HilE ATRE) Z 3 AL 7cb DT, Ahruy st zuy7id,
REAB 3> TWET,

DADDR[4:0]

AN

BAFIv 7 Va7 4 ¥ 2l —iar DT RLAEREELET, o
2EFEH LRV ST, T CTOE Y 0 IZTD0ERHET,

DCLK

A

ATy Jar 74Xzl —ay R—rDUT7 7L A Jay)

DEN

A

HAF Iy Var 7 ¥al —a MERic 7 78295720 DOl
Mg S Z2IRAELET, XA 7 Va7 Fal—a MMEH
ENTWARWEEA L, DEN 28 Low (CHkt S Ed, DEN 723 Low
DA DO D NAT —HAF B &ML £7,

DI[15:0]

A

16

Var74Xalb—vary 7 —2&Mt, ZORZEFHLRWE
BlE, TRTOE YN 0 IZT DM ERHVET,

DOI[15:0]

i

16

HAFIvr Var 74X ol —arz i+ 5848, PLL 27—
HAEIZT —F 1AL ET, DO NAT PLL A7 —X A%
RTINCT AT, OIS T AL ERHVET,

DEN % GND |Z#5%¢
DWE % GND Z#i#5
DADDR /NA% 3 _T 0 |25 7E

DI NRZ$ T 0 (ZHRE

DRDY

7

PLL #AF3Iv7 VYar 74X oL — a2 HIC DEN E B ~0Di&
BrfrftLET,

DWE

AN

DI 7—%® DADDR 7 KL A~D EZALZEHIH T HT AR A
=T NEBTT, HERALRWES T, Low (CH T DM Z RN
HVET,

LOCKED

H)

PLL 726D FEE M /1T, PLL T, fiAB T T A AL R A3 & i
N CEERR SV, JBR S 5 & PPM SN C— 8 L7-Z 2%~
F9, PLL IZEREBARFICHHNICEYyZ7ENEDT, UtEvh
I EHDEE A, A1y dMEIELT=5E . £T2I3MFE T
TAAMGERNBEE TGS (NJ17ay 7 OART 7 M E),
LOCKED {Z7 47 ¥ —hSE7d, LOCKED 3T 47 H—hIH
7% A%, PLL 2y T2 ERHDET,

REL

A

Virtex®-4 PMCD 2 R — R haeBITT 2B IR LET, *
DO OGZEITIIFE AL Wtz BEOLET,

RST

A

HFEP Y ME T, ZOREEFAEHShDL, PLL 270y 71Z[F
BLTHOA R =T IR0 ET, AS7ay s D50 (EH 7R
L) EEETLHE . Ve MBBETT,
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THADARFE
AVAB T —gy ]
E7f T
CORE Generator™ 8L 4 —FK HbE
~7udHR—h ]
oL ~ |,
ERAARELE &
B 247 E TIAILE 5 BA
BANDWIDTH =l OPTIMIZED . OPTIMIZED DB ke — Ul D PLL §F
HIGH, LOW MEICH 4% PLL /o4 7=
VR LEFETE
CLKFBOUT_ b=l NONE, 1. 2.3.4. | NONE —IRD [P 27T, PPC 440 D7
DESKEW._ 5.6, 7.8,9, 10, N N ; =
ADJUST 11,12, 13, 14, 15. 7 DRy 7R NEIELRET S
16, 17, 18, 19 20. TeOIEHSNET, WO T
21,22, 23, 24, 25, FTARRNETSINDIINCT BT
g? 21, 28, 29, 30, W, HRITHER AR ERY . NONE O F
FIZLTLEZN,
CLKFBOUT MULT Bis 1~ 64 1 B JE ¥ A 925/,
T _TD CLKOUT Zuv 7
G T OMEERELET, 2O
. CLKOUT#.DIVIDE i L Or
DIVCLK_DIVIDE {2 &Y Hi 77 J8 3%
BRI FOES,
CLKFBOUT_PHASE 1 Bfre R | 0.0 ~ 360.0 0.0 D T 4— R 7 H O FR A
R TRy NEERTHRELET, Ta—
KXy 7 oy sy 78358, PLL
O 17ay T _XTAEDFHIT
IR EDZANY (-3 B
CLKIN1_PERIOD 3 EACE Y NRE) | ns oL THEES | 0.0 PLL CLKINI A7) AJ7JE % ns

IR

N7 EE B E (ps)
W/ 3 HTET)

THRELET, BEILps £TTT,
CLKIN1 Z7uv 7 A 1% 32856
T, ZOMEELTHRETHLENRD
DET,

236

http://japan

xilinx.com

Virtex-5 54731 A4 F (HDL A)
UG621 (v12.1) 2010 4 4 B 19 A



& XILINXe

B BT E TIAIE &5 BA
CLKIN2_PERIOD 3 EACE Y NEE) [ ns OHALTHRES [ 0.0 PLL CLKIN2 A 1D A F1JE#% ns
IR Q?}cf@f ;*ﬁfﬁc §DS> THELET, WEE ps TTCTT,
N X
& CLKIN2 2w AN %R+ 6
X, ZOEELTRETILEND
DEJ,
CLKOUTO_DESKEW._ Pl NONE, 1. 2. 3. 4. | NONE PPC440 WAL THO I S E
ADJUST ~ 5.6.7.8.9. 10, g e o
CLKOUT5_DESKEW._ 11, 12, 13, 14, 15, ?L FEAIEL, I\\/AQT{F e
ADJUST 16. 17. 18. 19. 20. Tuyy == FAROIay 7
21, 22, 23, 24, 25, ANEZERB IO PLL O HICBET 2
20, 2T, 28, 29, 50, trvarEBRLTES Y,
CLKOUTO DIVIDE ~ | #&¥ 1~ 128 1 R JE P K A 4 AT,
CLKOUT5_DIVIDE CLKOUT Zwuvw 7 1% 43 JE
THEERELET, ZOFH,
CLKFBOUTMULT {3 LW
DIVCLK DIVIDE fif£iz &0 H 77 )8 3%
HRPEVES,
CLKOUTO0_DUTY. 2 FArE By | 0.01 ~ 0.99 0.50 CLKOUT 7uy /M OF 2—F ¢
CYCLE ~ JINBC S, P AINEN—E L NCEELET,
CLKOUT5_DUTY. 0.50 DHPE . Fa—TF 1 A7
CYCLE 50% (2720 E9,
CLKOUTO_PHASE ~ | 1 Ffizt v hFE) | 0.0 ~ 360.0 0.0 CLKOUT 7wy 7 i j DA FAA
CLKOUTS5_PHASE JNE A b iﬁzf?ﬁfﬁ*bi@” 90 1% 90
EE-T4 501 %47»@@*@%7
Tk, 180 1% 180 FEEE/-1T 2 43D 1
*)‘4’7/1/@u7fﬁﬂ'7'k/]\%:rbi?“
COMPENSATION SeEE | SYSTEM_ SYSTEM_ ANSray 2@ PLL (AHFRB A $8E
SYNCHRONOUS, SYNCHRONOUS LFEJ ., SYSTEM_SYNCHRONOUS
“SOURCE._ WCERETHE, R—R XA L0 TT
SYNCHRONOUS, RCOyay 7 RIEDFFEN D
INTERNAL , ET, SOURCE_SYNCHRONOUS
EXTERNAL WX, 7ayZing — 2L s
DCM2PLL . nfiﬂ) Jvy 7 EALAR DM - T
PLL2DCM u\é WZEHALET, 20Mmo

iR E (INTERNAL EXTERNAL,
DCM2PLL, PLLZDCM) (3., ISE V7
=7 THBRISEIRESNET,
DIVCLK DIVIDE 10 #4% 1 ~ 52 1
ANrav7i xﬁ“éff&f@tljjw
1y 7 D453 JE AR E
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=4k

847

=}

TIAIE

atBA

DIVCLK_DIVIDE

B

1~ 52

1

NV A= DA S i S N AL A
7Oy EREL .

EN_REL

FARVIZAW: ¢

FALSE, TRUE

FALSE

PMCD £ —FR D&
(PLL_PMCD_MODE = TRUE),

REL AJE VBT H—hShizb&
vy 7 ARG T D8I
BELET,

PLL_PMCD_MODE

PARVIZAW ¢

FALSE., TRUE

FALSE

PLL 7% PMCD L CEIET B LH4E
ELET,

REF_JITTER

BRI (VA= E ]
AN

0 ~ 1,000

0.100

PLL 74—~ A5t + 57
O UT77L AR Ty OMGET
ZEEFEELET, NURIEHEDN
OPTIMIZED (272> TWAE B
HOLDTRWGEEII AT 7ay 71z
Bl T A—ANRIRENET,
DBEEEIOLDOTHLGE . EIX. AT
gay 7 OFEFY & D Ul 78—k
T— (g RE—7 by E—2) 12k
RESNDLERHYET,

RESET_ON_LOSS_
OF_LOCK

7 — Ak sk

FALSE. TRUE

FALSE

FALSE IZXETHLERHVET,
A TIEH R =S TOERA,

RST_DEASSERT_
CLK

Pl

CLKIN1, CLKFBIN

CLKIN1

IR L7~ PMCD A F17 vy 7126
LC.RSTIEHDT 4T H—hEiRE

SIM_DEVICE

LT

VIRTEXS
SPARTANG

VIRTEX5

IR =R UM ELLYIalb—vg
VYD, H— s ToNA A%
TELEJ, Virtex®-5 #X—4 kb
T 5841% ., VIRTEXS [Z3B ET 544
ERHVET,

VHDL 2k (/2 REA T —23Y)

WD 2 OORELDFAELZWGEAIZaE —L, =T 4T 4B S ORNIAEHFET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PLL_ADV: Phase-Lock Loop Clock Circuit

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

PLL_ADV_inst :
generic map (

BANDWIDTH => "OPTIMIZED",
CLKFBOUT_MULT => 1,

PLL_ADV

—— "HIGH",

"LOW"™ or "OPTIMIZED"

-- Multiplication factor for all output clocks

CLKFBOUT_PHASE => 0.0, -- Phase shift (degrees) of all output clocks
CLKIN1_PERIOD => 0.000, -- Clock period (ns) of input clock on CLKIN1
CLKIN2_PERIOD => 0.000, -- Clock period (ns) of input clock on CLKIN2
CLKOUTO_DIVIDE => 1, -- Division factor for CLKOUTO (1 to 128)
CLKOUTO_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUTO (0.01 to 0.99)
CLKOUTO_PHASE => 0.0, -- Phase shift (degrees) for CLKOUTO (0.0 to 360.0)
CLKOUT1_DIVIDE => 1, -- Division factor for CLKOUT1 (1 to 128)
CLKOUT1_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT1 (0.01 to 0.99)
CLKOUT1_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT1l (0.0 to 360.0)
CLKOUT2_DIVIDE => 1, -- Division factor for CLKOUT2 (1 to 128)
CLKOUT2_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT2 (0.01 to 0.99)
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CLKOUT2_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT2 (0.0 to 360.0)
CLKOUT3_DIVIDE => 1, -- Division factor for CLKOUT3 (1 to 128)
CLKOUT3_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT3 (0.01 to 0.99)
CLKOUT3_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT3 (0.0 to 360.0)
CLKOUT4_DIVIDE => 1, -- Division factor for CLKOUT4 (1 to 128)
CLKOUT4_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT4 (0.01 to 0.99)
CLKOUT4_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT4 (0.0 to 360.0)
CLKOUTS5_DIVIDE => 1, -- Division factor for CLKOUTS (1 to 128)
CLKOUT5_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT5 (0.01 to 0.99)
CLKOUT5_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT5 (0.0 to 360.0)
COMPENSATION => ""SYSTEM_SYNCHRONOUS'", -- "SYSTEM_SYNCHRNOUS",
—-- "SOURCE_SYNCHRNOUS™, "INTERNAL",
—- "EXTERNAL", *DCM2PLL", "PLL2DCM"

DIVCLK_DIVIDE => 1, -- Division factor for all clocks (1 to 52)
EN_REL => FALSE, -- Enable release (PMCD mode only)
PLL_PMCD_MODE => FALSE, -- PMCD Mode, TRUE/FASLE
REF_JITTER => 0.100, -- Input reference jitter (0.000 to 0.999 Ul%)
RST_DEASSERT_CLK => "CLKIN1") -- In PMCD mode, clock to synchronize RST release
port map (
CLKFBDCM => CLKFBDCM, -- Output feedback signal used when PLL feeds a DCM
CLKFBOUT => CLKFBOUT, -- General output feedback signal
CLKOUTO => CLKOUTO, -- One of six general clock output signals
CLKOUT1 => CLKOUT1, -- One of six general clock output signals
CLKOUT2 => CLKOUT2, -- One of six general clock output signals
CLKOUT3 => CLKOUT3, -- One of six general clock output signals
CLKOUT4 => CLKOUT4, -- One of six general clock output signals
CLKOUT5 => CLKOUTS5, -- One of six general clock output signals
CLKOUTDCMO => CLKOUTDCMO, -- One of six clock outputs to connect to the DCM
CLKOUTDCM1 => CLKOUTDCM1, -- One of six clock outputs to connect to the DCM
CLKOUTDCM2 => CLKOUTDCM2, -- One of six clock outputs to connect to the DCM
CLKOUTDCM3 => CLKOUTDCM3, -- One of six clock outputs to connect to the DCM
CLKOUTDCM4 => CLKOUTDCM4, -- One of six clock outputs to connect to the DCM
CLKOUTDCM5 => CLKOUTDCM5, -- One of six clock outputs to connect to the DCM
DO => DO, -- Dynamic reconfig data output (16-bits)
DRDY => DRDY, -- Dynamic reconfig ready output
LOCKED => LOCKED, -- Active high PLL lock signal
CLKFBIN => CLKFBIN, -- Clock feedback input
CLKIN1 => CLKIN1, -- Primary clock input
CLKIN2 => CLKIN2, -- Secondary clock input
CLKINSEL => CLKINSEL, -- Selects CLKIN1 or CLKIN2
DADDR => DADDR, -- Dynamic reconfig address input (56-bits)
DCLK => DCLK, -- Dynamic reconfig clock input
DEN => DEN, -- Dynamic reconfig enable input
D1 => DI, -- Dynamic reconfig data input (16-bits)
DWE => DWE, -- Dynamic reconfig write enable input
REL => REL, -- Clock release input (PMCD mode only)
RST => RST -- Asynchronous PLL reset

);

-- End of PLL_ADV_inst instantiation

Virtex-5 547 3') 714k (HDL A)
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Verilog i1t ([ RE2 L T—3Y)

// PLL_ADV: Phase-Lock Loop Clock Circuit
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

PLL_ADV #(
_BANDWIDTH(''OPTIMIZED'), // "HIGH", "LOW" or "OPTIMIZED"
.CLKFBOUT_MULT(1), // Multiplication factor for all output clocks
-CLKFBOUT_PHASE(0.0), // Phase shift (degrees) of all output clocks

-.CLKIN1_PERIOD(0.000), // Clock period (ns) of input clock on CLKIN1
.CLKIN2_PERIOD(0.000), // Clock period (ns) of input clock on CLKIN2

-.CLKOUTO_DIVIDE(1), // Division factor for CLKOUTO (1 to 128)
.CLKOUTO_DUTY_CYCLE(0.5), // Duty cycle for CLKOUTO (0.01 to 0.99)
-.CLKOUTO_PHASE(0.0), // Phase shift (degrees) for CLKOUTO (0.0 to 360.0)
.CLKOUT1_DIVIDE(1), // Division factor for CLKOUT1 (1 to 128)
.CLKOUT1_DUTY_CYCLE(0.5), 7/ Duty cycle for CLKOUT1 (0.01 to 0.99)
.CLKOUT1_PHASE(0.0), // Phase shift (degrees) for CLKOUT1 (0.0 to 360.0)
-CLKOUT2_DIVIDE(1), // Division factor for CLKOUT2 (1 to 128)
.CLKOUT2_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT2 (0.01 to 0.99)
-.CLKOUT2_PHASE(0.0), // Phase shift (degrees) for CLKOUT2 (0.0 to 360.0)
.CLKOUT3_DIVIDE(1), // Division factor for CLKOUT3 (1 to 128)
.CLKOUT3_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT3 (0.01 to 0.99)
.CLKOUT3_PHASE(0.0), // Phase shift (degrees) for CLKOUT3 (0.0 to 360.0)
_.CLKOUT4_DIVIDE(1), // Division factor for CLKOUT4 (1 to 128)
.CLKOUT4_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT4 (0.01 to 0.99)
.CLKOUT4_PHASE(0.0), // Phase shift (degrees) for CLKOUT4 (0.0 to 360.0)
-CLKOUTS5_DIVIDE(1), // Division factor for CLKOUT5 (1 to 128)
.CLKOUT5_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT5 (0.01 to 0.99)
-.CLKOUT5_PHASE(0.0), // Phase shift (degrees) for CLKOUT5 (0.0 to 360.0)

.COMPENSATION(''SYSTEM_SYNCHRONOUS'), // "SYSTEM_SYNCHRONOUS",
//  ""SOURCE_SYNCHRONOUS™, "INTERNAL™, "EXTERNAL",
//  DCM2PLL'", "PLL2DCM™

_DIVCLK_DIVIDE(1), // Division factor for all clocks (1 to 52)
-EN_REL("'FALSE™), // Enable release (PMCD mode only)
_PLL_PMCD_MODE("'FALSE'), // PMCD Mode, TRUE/FASLE

-REF_JITTER(0.100), // Input reference jitter (0.000 to 0.999 Ul%)

-RST_DEASSERT_CLK(*'CLKIN1"™) // In PMCD mode, clock to synchronize RST release
) PLL_ADV_inst (

-.CLKFBDCM(CLKFBDCM) , // Output feedback signal used when PLL feeds a DCM
.CLKFBOUT (CLKFBOUT), // General output feedback signal
.CLKOUTO(CLKOUTO), // One of six general clock output signals
.CLKOUT1(CLKOUT1), // One of six general clock output signals
.CLKOUT2(CLKOUT2), // One of six general clock output signals
.CLKOUT3(CLKOUT3), // One of six general clock output signals
.CLKOUT4(CLKOUT4), // One of six general clock output signals
.CLKOUT5(CLKOUT5), // One of six general clock output signals

.CLKOUTDCMO(CLKOUTDCMO), // One of six clock outputs to connect to the DCM
.CLKOUTDCM1(CLKOUTDCM1), // One of six clock outputs to connect to the DCM
.CLKOUTDCM2(CLKOUTDCM2), // One of six clock outputs to connect to the DCM
_.CLKOUTDCM3(CLKOUTDCM3), // One of six clock outputs to connect to the DCM
.CLKOUTDCM4 (CLKOUTDCM4), // One of six clock outputs to connect to the DCM
_.CLKOUTDCM5(CLKOUTDCM5), // One of six clock outputs to connect to the DCM

.DO(DO), // Dynamic reconfig data output (16-bits)
_DRDY(DRDY), // Dynamic reconfig ready output
.LOCKED(LOCKED), // Active high PLL lock signal
_.CLKFBIN(CLKFBIN), // Clock feedback input

.CLKIN1(CLKIN1), // Primary clock input

_CLKIN2(CLKIN2), // Secondary clock input
-CLKINSEL(CLKINSEL), // Selects *1” = CLKIN1, ”0” = CLKIN2
_-DADDR(DADDR), // Dynamic reconfig address input (5-bits)
.DCLK(DCLK), // Dynamic reconfig clock input
_DEN(DEN), // Dynamic reconfig enable input

_DI(DI), // Dynamic reconfig data input (16-bits)
-DWE(DWE), // Dynamic reconfig write enable input
-REL(REL), // Clock release input (PMCD mode only)
-RST(RST) // Asynchronous PLL reset

):
// End of PLL_ADV_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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PLL_BASE

: Basic Phase Locked Loop Clock Circuit

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

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

Fhase Locked Loop
Clock Circuit

H10851
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FyRfitHay 7 v—7 ray7EK ¢, PLLADV FH Ay L A MOHY 7y 9, PLLBASE 2454, 13
EAED PLL 7ayZRRICB W GREE N EIZZRDET, 203 R —Rx M PLL TR ATREZR X TOHERE

o TWERAD, A7y Oz 7R, i

BT HENDHVET,

R—rDERHA

BTE, FoTa—T4 VAINRV VT TANEEE

R—r4 A F ] M HE
gav 7/ AN

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

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

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

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

AT =& 2T/ HIE A T

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

RST AT 1 FERMY YR

242 http://japan.xilinx.com

Virtex-5 54731 A4 F (HDL A)
UG621 (v12.1) 2010 4 4 B 19 A




& XILINXe

THAUDANEE
AVAR =gy HELT
e il
CORE Generator™ 8L N7 4P —K Nl
~ZudDYR—h Ra]
L] ~ |,
ERAATRELE S
B 247 E T4k £ BA
COMPENSATION el SYSTEM_ SYSTEM_ ANH17vv 7@ PLL MARTRE AR ELE
SYNCHRONOUS SYNCHRONOUS T TRCOIay 7B IEETETH5E
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OPTIMIZED IZETAPLL a5 h8 7AIYRX
LEFRTE
CLKOUTO_DIVIDE , EEgy 1~ 128 1 B JE W a5 A2,
CLKOUTI_DIVIDE ., CLKOUT Zwmwy 7 &4 3 »iE% e
CLKOUT2_DIVIDE ELFET, ZDfEE FBCLKOUT MULT
CLKOUT3_DIVIDE, BB ERER R EVET,
CLKOUT4_DIVIDE
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CYCLE
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ELET, Zofifd CLKOUTH DIVIDE
TEGH D RN R EVET,
DIVCLK DIVIDE LT 1~ 52 1 TRCOH N7y 7D A ERE
CLKFBOUT_PHASE FH 0.0 ~ 360 0.0 sy T 4—R w7 A ORFEAT
vy bEEHTHRELET,
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EA4E . THAY ILAVE € XILINX:
BiE 247 E TIA4IE ZREA
I ATy O RE—7 by B —
JEIZUET,
CLKIN_PERIOD EK 1.000 ~ 52.630 0.000 PLL CLKIN AJj~® AH A% 5 €
(ns)
VHDL 81k (/> RAVP T —23Y)

KD 2 OORESTNFELLEWEAIFar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- PLL_BASE: Phase-Lock Loop Clock Circuit

Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

PLL_BASE_inst :
generic map (
BANDWIDTH => "OPTIMIZED",
CLKFBOUT_MULT => 1, -
CLKFBOUT_PHASE => 0.0, -
CLKIN_PERIOD => 0.000, -
CLKOUTO_DIVIDE => 1, -
CLKOUTO_DUTY_CYCLE => 0.5, --
CLKOUTO_PHASE => 0.0, -
CLKOUT1_DIVIDE => 1, -
CLKOUT1_DUTY_CYCLE => 0.5, --
CLKOUT1_PHASE => 0.0, -
CLKOUT2_DIVIDE => 1, -
CLKOUT2_DUTY_CYCLE => 0.5, --
CLKOUT2_PHASE => 0.0, -
CLKOUT3_DIVIDE => 1, -
CLKOUT3_DUTY_CYCLE => 0.5, --
CLKOUT3_PHASE => 0.0, -
CLKOUT4_DIVIDE => 1, -
CLKOUT4_DUTY_CYCLE => 0.5, --
CLKOUT4_PHASE => 0.0, -
CLKOUTS_DIVIDE => 1, -
CLKOUT5_DUTY_CYCLE => 0.5, --
CLKOUT5_PHASE => 0.0,

PLL_BASE

COMPENSATION => "SYSTEM_SYNCHRONOUS",

DIVCLK_DIVIDE => 1,
REF_JITTER => 0.100)
port map (

CLKFBOUT => CLKFBOUT, -
CLKOUTO => CLKOUTO, -
CLKOUT1 => CLKOUT1, -
CLKOUT2 => CLKOUT2, -
CLKOUT3 => CLKOUTS3, -
CLKOUT4 => CLKOUT4, -
CLKOUTS => CLKOUTS5, -
LOCKED => LOCKED, -
CLKFBIN => CLKFBIN, -
CLKIN => CLKIN, -
RST => RST -

)

"HIGH"™, "LOW"™ or "OPTIMIZED"

Multiplication factor for all output clocks

Phase shift (degrees) of all output clocks

Clock period (ns) of input clock on CLKIN

Division factor for CLKOUTO (1 to 128)

Duty cycle for CLKOUTO (0.01 to O.
Phase shift (degrees) for CLKOUTO
Division factor for CLKOUT1 (1 to
Duty cycle for CLKOUT1 (0.01 to O.
Phase shift (degrees) for CLKOUT1
Division factor for CLKOUT2 (1 to
Duty cycle for CLKOUT2 (0.01 to O.
Phase shift (degrees) for CLKOUT2
Division factor for CLKOUT3 (1 to
Duty cycle for CLKOUT3 (0.01 to O.
Phase shift (degrees) for CLKOUT3
Division factor for CLKOUT4 (1 to
Duty cycle for CLKOUT4 (0.01 to O.
Phase shift (degrees) for CLKOUT4
Division factor for CLKOUT5 (1 to
Duty cycle for CLKOUT5 (0.01 to O.
Phase shift (degrees) for CLKOUTS
—-- "SYSTEM_SYNCHRNOUS",

99)
(0.0
128)
99)

(0.0
128)
99)

(0.0
128)
99)

(0.0
128)
99)

(0.0
128)
99)

(0.0

to

to

to

to

to

to

360.0)

360.0)
360.0)
360.0)
360.0)

360.0)

—-- "SOURCE_SYNCHRNOUS™, "INTERNAL",
"PLL2DCM™

-- "EXTERNAL", "DCM2PLL",

General output feedback signal

-- Division factor for all clocks (1 to 52)
-- Input reference jitter (0.000 to 0.999 Ul%)

One of six general
One of six general
One of six general
One of six general
One of six general
One of six general
Active

clock
clock
clock
clock
clock
clock

output
output
output
output
output
output

high PLL lock signal

Clock feedback input

Clock input

Asynchronous PLL reset

-- End of PLL_BASE_ inst instantiation

signals
signals
signals
signals
signals
signals
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& XILINXs E4E: THAY ILAVE
. —" -, ~ ~

Verilog ik (1 RAV I IT—23Y)

// PLL_BASE: Phase-Lock Loop Clock Circuit

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

PLL_BASE #(
_BANDWIDTH('OPTIMIZED"), // "HIGH", "LOW" or "OPTIMIZED"
.CLKFBOUT_MULT(1), // Multiplication factor for all output clocks
-CLKFBOUT_PHASE(0.0), // Phase shift (degrees) of all output clocks
-CLKIN_PERIOD(0.000), // Clock period (ns) of input clock on CLKIN
.CLKOUTO_DIVIDE(1), // Division factor for CLKOUTO (1 to 128)
.CLKOUTO_DUTY_CYCLE(0.5), // Duty cycle for CLKOUTO (0.01 to 0.99)
.CLKOUTO_PHASE(0.0), // Phase shift (degrees) for CLKOUTO (0.0 to 360.0)
-.CLKOUT1_DIVIDE(1), // Division factor for CLKOUT1 (1 to 128)
.CLKOUT1_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT1 (0.01 to 0.99)
-.CLKOUT1_PHASE(0.0), // Phase shift (degrees) for CLKOUT1 (0.0 to 360.0)
.CLKOUT2_DIVIDE(1), // Division factor for CLKOUT2 (1 to 128)
.CLKOUT2_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT2 (0.01 to 0.99)
.CLKOUT2_PHASE(0.0), // Phase shift (degrees) for CLKOUT2 (0.0 to 360.0)
-CLKOUT3_DIVIDE(1), // Division factor for CLKOUT3 (1 to 128)
.CLKOUT3_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT3 (0.01 to 0.99)
-.CLKOUT3_PHASE(0.0), // Phase shift (degrees) for CLKOUT3 (0.0 to 360.0)
.CLKOUT4_DIVIDE(1), // Division factor for CLKOUT4 (1 to 128)
.CLKOUT4_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT4 (0.01 to 0.99)
.CLKOUT4_PHASE(0.0), // Phase shift (degrees) for CLKOUT4 (0.0 to 360.0)
.CLKOUT5_DIVIDE(1), // Division factor for CLKOUT5 (1 to 128)
-CLKOUT5_DUTY_CYCLE(0.5), // Duty cycle for CLKOUT5 (0.01 to 0.99)
-.CLKOUT5_PHASE(0.0), // Phase shift (degrees) for CLKOUT5 (0.0 to 360.0)

.COMPENSATION(**'SYSTEM_SYNCHRONOUS™), // "SYSTEM_SYNCHRONOUS™",
"'SOURCE_SYNCHRONOUS'™, "INTERNAL'", "EXTERNAL",

_.DIVCLK_DIVIDE(1),
_REF_JITTER(0.100)

) PLL_BASE_inst (
.CLKFBOUT(CLKFBOUT),
.CLKOUTO(CLKOUTO),
_CLKOUT1(CLKOUT1),
.CLKOUT2(CLKOUT2),
_CLKOUT3(CLKOUT3),
.CLKOUT4(CLKOUT4),
_CLKOUT5(CLKOUT5),
.LOCKED(LOCKED),
_CLKFBIN(CLKFBIN),
_CLKIN(CLKIN),
_RST(RST)

)s

//
//
//
//

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

""DCM2PLL"", "PLL2DCM™
Division factor for all clocks (1

to 52)

Input reference jitter (0.000 to 0.999 Ul%)

General output feedback signal

One of six general clock output signals
One of six general clock output signals
One of six general clock output signals
One of six general clock output signals
One of six general clock output signals
One of six general clock output signals

Active high PLL lock signal
Clock feedback input

Clock input

Asynchronous PLL reset

// End of PLL_BASE_inst instantiation

ER R
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EAE . FHLY ILAVE £ XILINX:

PPC440

: Power PC 440 CPU Core

M=

ZOZLALCNMT 2 S RFERIT AR A— =2 T Pty $ T, IHRO PowerPC® 405 LFUMA Y 7—F
FIF DAL TVALRNDINT p—< 2 AN KIBICHESNLTVET,

THAUDANEE

AVARB L Z—ay NG|
i A

CORE Generator™ XU 4 —F HELE

~ DY R —h ARAf

EF N

IBM PPC440x5 CPU Core User’ s Manual
Virtex—5 FPGA & —#% > —h : DC #1EB IXOAA » F Fi i
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£ XILINX: BAE . FTHALY TLAVE

PULLDOWN

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

X10650

ME

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

R—bDEREA

R—r% 73 [A] ] HHe

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

ARG T—ay o

i -

CORE Generator™ L O 4 —F A

~ 7D Y R—h R

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

Library UNISIM;
use UNISIM.vcomponents.all;

-— PULLDOWN: 1/0 Buffer Weak Pull-down
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

PULLDOWN_inst : PULLDOWN
port map (

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

-- End of PULLDOWN_inst instantiation

Virtex-5 547 351) 5i4F (HDL )
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E4E . FHEAL ILAVE & XILINX:

Verilog i1t ([ RE2 L T—3Y)

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

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

// End of PULLDOWN_inst instantiation

EER R
Virtex-5 FPGA & —H#'— AR
Virtex-5 FPGA 7 —%# 3 —h : DC FtE B L UAA v T Fe itk
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£ XILINX: BAE . FTHALY TLAVE

PULLUP

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

PULLUP

X1069%

M=E

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

R—bDEREA

R—+4& L = s Re

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

AVAR Y T ay Gl

HE R RA]

CORE Generator™ 3 X074 H—K F )

~7udDYR—k A

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

Library UNISIM;
use UNISIM.vcomponents.all;

—-- PULLUP: 1/0 Buffer Weak Pull-up
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

PULLUP_inst : PULLUP

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

-- End of PULLUP_inst instantiation

Virtex-5 547 351) 5i4F (HDL )
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E4E . FHEAL ILAVE & XILINX:

Verilog i1t ([ RE2 L T—3Y)

// PULLUP: 1/0 Buffer Weak Pull-up
// All FPGA, CoolRunner-11
// Xilinx HDL Libraries Guide, version 12.1

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

// End of PULLUP_inst instantiation

EER R
Virtex-5 FPGA & —H#'— AR
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£ XILINX: BAE . FTHALY TLAVE

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

b

AN

[ Auributes
OPRA®0) | [t

128x1 Dual-Port LUT RAM

M=E

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

R—rDERHA

— 4 #18 B e

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

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

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

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

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

-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

AARR S T—ay Gl
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

FEARRELTREM
Ik /AT & T4k &5 A
INIT 16 4 128 ¥ M 4 _CEn RAM O W E % 15 E

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

-- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.1

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

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

-- End of RAM128X1D_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

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

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

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

)
// End of RAM128X1D_inst instantiation

B R
Virtex—5 FPGA = —¥%#— H AR
Virtex—5 FPGA & —# > — : DC #1EB L AL v F Fik

Virtex-5 4731 #AAFK (HDL F)

UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com

253


http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

EAE . FHLY ILAVE £ XILINX:

RAM16X1D_1
: 16-Deep by 1-Wide Static Dual Port Synchronous RAM with Negative-Edge Clock

=

E RAM16X1D_1 SPO
=

DPR
DPR
DPRA2
DPRA3

RPN
FEEFEPS]

XE419

ME

ZOTL AN, 7@70)*7‘]“%47“ Ty TENMETS 16 V—K X 1 EYhDOF 27 /L AR—k SRAM T, [FI##EXA
HIEREZ A TVET, T/ AL, FEAH LT R A (DPRA3 ~ DPRAO) &iéﬁihﬂ L2 (A3 ~ A0) OPhSTL
722 FEHEOTRL A R—IRBOET, 20 2 FHEOTRLUA R—NMNIFERP T, #ALAHLTRLRIZES>THAY
> (DPO) IZH N SNAENHEESI, EEIAAT RLAZL > TEZIAREITHONE m ESNET,

SAM A3 —7 )L (WE) 28 Low D4 . FA 7y (WCLK) OEBIFHEMR I, RAM ITEASH TWAEIZEL
LEH A, WE 28 High @4 . WCLK 78 High 725 Low [CHIWEHHEXIT, 4 EvRDEZALTRL ZATREIREN
TWDY—RIZT—% AT D) Dfine—RshEd, EXIALZELATIICIL, WCLK 23 High 2°6 Low (2810
DDANT, BEEIART RV ARET —H AN OEEZEIEDLERNHVET, WCLK 1T 74/ TIEXT 7747 High
TEIN AN ZEMEHLTT 7747 Low IZT5Z2EHTEET, WCLK D AN Ry MIBLES A /N —2 %
RAM 7oy 7 WA A ENF T,

INIT BHEZ A THL, a0 74X 2L — a2 RAM1I6X1D_1 Z¥H b TxEd,

SPO H 121X, A3 ~ A0 THREINZATY VLRI hanEzd, DPO H 77121%. DPRA3 ~ DPRAO T &
NT=AEY BAVOEDPIHIIENET,

AT BBXALMIT AL LTRLVA B—FOTRLRAZITEEBINEEA,

am I R

E—RBEBREZROGRELRITRLET,
AN H A

WE (E—F) WCLK D SPO DPO
0 A HL) X X data_a data_d
1 (FEAHIL) 0 X data_a data_d
1 (FEAHIL) 1 X data_a data_d
1 (FEZIAH) ! D D data_d
1 (FEAHIL) 1 X data a data_d
dataa = A3 ~ A0 THEINZY—F
data_d = DPRA3 ~ DPRA0 THiESINZU—F

Virtex-5 547 31) 4K (HDL A)
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& XILINXe

AR— D 5t 5

R—k4 AR B HHE

DPO H 7 1 MAHLUEM Leyh 7 —2Hh
SPO 7 1 FAML/EEAR 1 By T—FHT)
A0 AT 1 B L/ EEIA S address[0] AT
Al AT] 1 FEA L/ EZIA P address[1] A )
A2 NTJ 1 AL/ EFEIA S address[2] AT
A3 ANTJ 1 FtA ML/ FHEIAF address[3] AT
D AT 1 FXAHL L EYN T —H AT
DPRAO AF 1 Ft A H LU HE A address[0] AJJ
DPRA1 AN 1 oA HUE A address[1] AT
DPRA2 AT 1 FeA MU E A address[2] AT
DPRA3 AT 1 e MU A address[3] A )
WCLK AT 1 EXIABITY I AT

WE AT 1 FEIABAX—T VAT
THAODANEE

A AL =g AJ

HedR HEAE

CORE Generator™ B LU 4 ¥ —FK A H]

~7adHR—h ANH]

ERATREG R

Bt 24T & TIAILE 8

INIT 16 % 16 © v M T _RT¥n RAM, L' 2% LUT O EA R E
BRI R

Virtex-5 FPGA == —#'— HAF

Virtex-5 FPGA & —# > — : DC ¥tEB L O A v F Fifk

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE £ XILINX:

RAM16X1S_1

: 16-Deep by 1-Wide Static Synchronous RAM with Negative-Edge Clock

RAM16X1S_1
WE o]

M=E

ZOTLALCMNIZay I DSNEH TRy P TEIETS 16 7—FR X 1 v R SRAM T, R EX A LBEREA 2 T
WET, FA4h A Fx—7 IV (WE) 28 Low DA T7Ah 7y 2 (WCLK) OERBITEA S, RAM TSN TV DIE
IR LERE A, WE 28 High @34, WCLK 2% High 7>5 Low (2810 b A LEC, T —F% AJ1 (D) OfEN 4 b
DT RV A (A3 ~ A0) TEBIRENTZTV—RiIce—RahEd, EZIAALEZELIATIIZIE, WCLK 28 High 2°5 Low
BB DARNT, EZIART RVARLT =2 A )DL ESELHLENHVET, WCLK X7 74NV TIET 7747
Low TT N, A NN—2EFEHALTCT 7747 High icT52EbTEFET, WCLK DA Ry MIELESILIZA L /N —
X%, RAM 7y NI AIAENET,

HOE Y (O) I HENAEIZ, TRL A B THESILZ RAM WO BICHHSI TWAETY,
INIT BEEFEHAT5E,. a7 X2l —arPlczoxlL A Mok cxEd,

s 2 %
AT tHh
WE (E—F) WCLK D 0
0 (FEAHIL) X X T4
1 (FEHHL) 0 X F ez
1 (FHAHL) 1 X Fm
1 (HEAR) | D D
1 (BEAHL) T X ahebd
T =4 = A3 ~ A0 THESh/ZT—F

FHEALDANF
Ay AB T gy P
i e
CORE Generator™ B L O\ 4 —FK A
~7udDYR—k F
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& XILINXe

AR R 1%

E

247

B

FI4ILk

59

INIT

16 %

16 & M

T_TEn

RAM O R ¥ il % 15 /&

s HIE R

Virtex-5 FPGA . —#— H AR

Virtex-5 FPGA 7 —# 3+ —h : DC ftE B LOAA v T Rtk
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EAE . FHLY ILAVE £ XILINX:

RAM16X2S

: 16-Deep by 2-Wide Static Synchronous RAM
RAM16X2S

WE | | oo
0o | | o1
o1 |

WOLK |
AO |
&
A2 |
A3

B=

ZOTLACMNI 16 T—R X 2 B v R SRAM T, [A#EXALEZH L TWET, 748 A 1x—7 /L (WE) 23 Low
DOBE . TA 7vv7 (WCLK) DEB T A S, RAM KNS TWODIEIT AL EH8 A, WE 28 High D4,
WCLK 23 Low 26 High 12810852 & (2, A (D1 ~ DO) DS 4 EY DT RLZ (A3 ~ A0) TIRIRENT-T —
Fize—RENET, BXIALZIELIATIITIE. WCLK 23 Low 7>6 High IZHIV DL ARNZ, EBEXIALT KL ALTF —
HANTDOEEBZESELLENRHVET, WCLK (T 74V M TIXT 7747 High TTN, A= EHHLTT 2
T47 Low IZTHZEHTEET, WCLK O ARy MIBLESIIZA L /3= d, RAM 7 uy 7 NIZHAAENET,

e (01 ~ 00) IZH I SNAHEIX, TRV A BV THRESNZ RAM OB TSI TWAIE T,

INIT xx JBHEZE 5L, RAM O#IHHEA & TEEJ, INIT00 L /7 (00) IZ%ii 9% RAM OV EL .
INIT_01 (£ H 77 (O1) iZkt T D 2L E T, 72E201E. RAM1I6X2S A2 AKX AL, INIT_00 35OV INIT_01
WIZENFN 4 o 16 EFEATEEL THHEL £, RAMI6XS8S A2 A% AL, INIT_00 ~ INIT_07 @ 8 D&
MEIZZENEN 4 D 16 EEEZE EL T ELET, RAM64X2S A2 AZ A%, INIT 00 3LV INIT 01 I2F1
i 16 fHo 16 EHEA R EL THHELET,

Virtex—4 7 XA AN TIE, 2OV AV IO MELZ BB ETAHZ LT TEERA,

amIE R

AN H A

WE (E—F) WCLK D1 ~ DO 01 ~ 00
0 (FEAH ML) X X =y

1 (FEAHHL) 0 X F ez

1 (FEAHL) 1 X =y

1 (FEZAR) 7 D1 ~ DO D1 ~ DO
1 (e L) l X T4

T —H& = A3 ~ A0 CHREINY—F

Virtex-5 547 31) 4K (HDL A)
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& XILINXe

THAVDANFE
AVRH = ay B
£ i1
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
ERAREGE M
& 1% 547 fiE T BiL;)
INIT.00 ~ INIT.01 ] 16 4k 16 £ M F TR RAM, L 24, LUT ORIHHE% 4

s HIE R

Virtex-5 FPGA = —#— H AR

Virtex-5 FPGA & —# 3 — : DC ¥tk L O A T H i

Virtex-5 4731 #AAFK (HDL F)
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& XILINXe

RAM16X4S
: 16-Deep by 4-Wide Static Synchronous RAM

RAM16X4S
WE

Do
D1
D2
D3
WOLK |
A0 |

A1 |

A3 |

Qa
o1
oz

| 03

M=E

ZOTLACNI 16 V—R X 4 Ev R SRAM T, [AEZALMEELH L TWET, 748 A3 —7 /L (WE) 23 Low
DA, Ak 7y (WCLK) OERITMLI I, RAM IZEIES N TWAEITEL L EE A, WE 23 High (27258,
WCLK 2% Low 75 High 1280 A Exiz, AJ (D3 ~ D0) DfED 4 EYRDTRL A (A3 ~ A0) TIBIRINI-T—
Kice—FEh£d, EEALEZIELILTIIZIE, WCLK 23 Low 235 High [CHIVD AR, EXIALTRLAET —
HANIOEELEESELLENRHVET, WCLK (T 74V M TIXT 7747 High TEMN, A =& FHLTT 2
T47 Low 12T 52 ¢ TEET, WCLK DA Ry MIFLESNTZA L/ N—H(F, RAM 7y 7 WIZHL AT ET,

e (03 ~ 00) IZHAISNAHEIX, TRLA BV THRESNZ RAM OB IS TWAIE T,

amIE R

A7 H
WE (E—F) WCLK D3:DO0 03:00
0 (FEAH L) X X =y
1 (FEAHL) 0 X T4
1 (FEAHL) 1 X =y
1 (FEERAH) 7 D3:D0 D3:D0
1 (@A L) ! X =
T =X =A3 ~ A0 THEINLZY—F

THADANEE
AAR =g G
HERR HELE
CORE Generator™ 3 L O 4 —F ol
~7adYR—h Nl
Virtex-5 473" A4k (HDL )
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& XILINXe

ARG EMS
B 24T & T4k £ BA
INIT_00 ~ INIT 03 16 K 16 £ M ERA NG = RAM DO ¥ HE A5 &

s HIE R

Virtex-5 FPGA . —#— H AR

Virtex-5 FPGA 7 —# 3+ —h : DC ftE B LOAA v T Rtk
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& XILINXe

RAM16X8S

: 16-Deep by 8-Wide Static Synchronous RAM

D[7:0] RAM1EX8S | of7:0]

WE

WCLK N
A0

Al

A2

A3

M=

ZOTLACNI 16 T—R X 8 B SRAM T, [AEZALMELH A TWET, FA48 A 1x—7 /L (WE) 23 Low
DA, A 7y (WCLK) OiERITMAI I, RAM TSN CTWAEITEL L EE A, WE 23 High (27258,
WCLK 2% Low 75 High 1280 A éxiz, AJ (DT ~ D0) DfEN 4 EYRDOTRL A (A3 ~ A0) TIBIRINI-T—
Kice—F&Eh£d, EEALEZIELILTIIZIE, WCLK 28 Low 235 High [CHIVFEDL AR, EEXIALTRLAET —
ZANIOEEREESELLENRHVET, WCLK (T 74V N TIET 7747 High TTMN, A =& HHLTT 2
TA47 Low 12T 52 EHTEET, WCLK DA Ry MIFLESNTZA L/ N—H(F, RAM 7 iy WIZHLAA T ET,

HAEL (07 ~ 00) ICH IENAHEIL, TRV A B THRESILZ RAM WON B IS TWAETY,

MR
A% H A
WE (E—F) WCLK D7:D0 07:00
0 (BEAHIL) X X =k
1 (FEAHL) 0 X Py
1 (A L) 1 X [
1 (FZiAA) 1 D7:D0 D7:D0
1 (FEAHIL) l X Sy
T —# =A3 ~ A0 THEINELT—F
THALDANAEE
Y S E N AT
it AR
CORE Generator™ 3L U\ 4% —K Nl
~ 7D E— N ]
AR
B BT & T4k | B
INIT_00 ~ INIT_07 16 5 16 & M FTRTER [ RAM, LY R&Z LUT OYIHIEE 5 E

262
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£ XILINX. BAE . FTHALY TLAVE

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i
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EAE . FHLY ILAVE £ XILINX:

RAM256X1S

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

D RAM256X1S

0
A(7:0) —
—

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

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

ME

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

AR— D 5t 5

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

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

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

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

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

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

8Ewh NZ AL, AL/ FEZIALDY — AT LET,

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

Virtex-5 547 31) 4K (HDL A)
264 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H




& XILINXs E4E: THAY ILAVE
L~ s
fE A AT e R A
=43 BAT & TI4IE &t BA
INIT 16 ¥ 256 £ Ml FTTER RAM O ¥ 1 % 45 &
VHDL it (A RAVIT—23Y)
WD 2 SO IPFELRNB S ITar — L, 20T 4T 45 S ORI T E9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read
- single-port distributed LUT RAM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1
RAM256X1S_inst : RAM256X1S
generic map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (
0 => 0, -- Read/Write port 1-bit ouput
A => A, -- Read/Write port 8-bit address input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):
-- End of RAM256X1S_inst instantiation
. —" -, ~ ~
Verilog 581t (A2 A2 T —23Y)
// RAM256X1S: 256-deep by 1l-wide positive edge write, asynchronous read
// single-port distributed LUT RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1
RAM256X1S #(
- INIT(256~h0000000000000000000000000000000000000000000000000000000000000000)
) RAM256X1S_inst (
.0(0), // Readw/rite port 1-bit output
_ACA), // Readw/rite port 8-bit address input
-WEQWE), // Write enable input
_WCLK(WCLK), // Write clock input
.D(D) // RAM data input
)
// End of RAM256X1S_inst instantiation
= =
2 MR R
Virtex-5 FPGA & —#'— J A
Virtex-5 FPGA 7 —4% > —} : DC kB L OAL T Rk
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EA4E: FTHAU ILAVE & XILINXs

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

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

Virtex-5 547 31) 4K (HDL A)
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£ XILINX: BAE . FTHALY TLAVE

AR— D 5t 5

R—+r% AR B HHe

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

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

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

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

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

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

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

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

ADDRA AT 5 FHRHLTRL R RZ A

ADDRB AT 5 FHOHLTRL A RZB

ADDRC AT 5 A LT R R SN2 C

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

WE AT 1 FAM A X —T L

WCLK AT 1 FAN ray s G LT IER )

THAUDANFE

AVAB = Gl

HER HELE

CORE Generator™ B LU 4 ¥ —F AN A]

~7uadYR—h Nl

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

AU N—HEZ DA IR— DIy AJNBINT 58, 7ay OB RNy TF — 42 AJJTEFET, 2o
A NR—=2FTT Oy VNI AAFIL, 70y DNEH FRYTyY T RAM ~DOEXIALZFEITTEET,

Virtex-5 547 351) 5i4F (HDL )
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AAZ Y T— T AEE ZOa R — 3 M RO LR LEd, WCLK A&7y Y —A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC 135 A L 7 RL RICHE e T AMERHVET, 4723 TINIT A, INIT_B, INIT_C, INIT.D Bt4&fH 42
&L BR—FOWHIATINEE 64 b (16 #5) THRETEET, RAM @ INIT fEi%, ADDRy[z] = INIT y[2%z+1:2%z]
TEHEENET, 7282013 RAM @ ADDRC A —hk2% 00001 O34, INIT_CI3:2] fEARF DT RL A THRYIDEZXIA L
DTHOIDHRETIO DOC R —hDOFIHWHEIZZ2DET, FRELRWEGAIT, #MIHEIZ T T IZkvET,

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

VHDL 583k (/2 RA O T—23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

-— Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

RAM32M_inst : RAM32M
generic map (

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

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

ADDRD => ADDRD,

WCLK => WCLK, -- Write clock input

WE => WE

-- Write enable input

22 End of RAM32M_inst instantiation

output
output
output
2-bit
5-bit
5-bit
5-bit
-- Read/Write port D
DIA => DIA, -- RAM 2-bit data

-- read addressed
DIB => DIB, -- RAM 2-bit data

-- read addressed
DIC => DIC, -- RAM 2-bit data

-- read addressed
DID => DID, -- RAM 2-bit data

- read addressed

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

output

address input

address input

address input

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

write input addressed by ADDRD,
by ADDRB

write input addressed by ADDRD,
by ADDRC

write input addressed by ADDRD,
by ADDRD

268
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

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

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

RAM32M #(

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

) RAM32M_inst (

.DOA(DOA) , 1/
.DOB(DOB), //
.Doc(DOC), V4
.DOD(DOD), //

.ADDRA(ADDRA), 7/
_ADDRB(ADDRB), //
.ADDRC(ADDRC), 7/
_ADDRD(ADDRD), 7/

_DIA(DIA), //
1/
.DIB(DIB), //
1/
.DIC(DIC), //
1/
.DID(DID), //
1/
_WCLK(WCLK), 7/

_WE(WE) 7/
)

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 N

Virtex-5 FPGA == —#"— B AK
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EAE . FHLY ILAVE £ XILINX:

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

E | RAM32x1D

o 7

| SPO
w

Q
=

LK

loPO

2]z 5 2 3]
(W= (O

DPRA
DPRA1 |
DPRA2
DPRA3 |

DPRA4

o

xazen

M=

’@%“47“‘4/ TLAVME32U—R X1 EYRDF 27 /L "n—h SRAM T, R EXIALMEERHZ TWET, T34
AL, FEAH LT LA (DPRA4 ~ DPRAO) LEXABLTRL A (Ad ~ A0) DINTUTZ 2 FEIHDO T RL A R—E 3B
iﬁ“o ZO2FEHOT RV A R —MIZERIZERMTT, SAHLTRLRIZESTH Y Y (DPO) IZH 1S A1
DIREIN, EEIAALTRLVRIZE S TEZRABEITOMNENBESNET, F4h A3 —7 /L (WE) 28 Low DFE
FAh Z7vyZ (WCLK) OB A I, RAM 2SN CWAEITE{LLEH A, WE 23 High D4, WCLK 23
Low 735 High (CBI0 D BEEIC, T —Z AT (D) DIEN 5 By hOEZALTRLATRIRSNW -V —Rice—R&h
F9, BZIALZIELATIZIE, WCLK 23 Low 25 High IZUIV DRI, HEZIART RLALT —X AT DE%E %
ESELZHLENRHVET, WCLK (T 74/ TIET 2747 High TTB, AN —XEERLCT 7747 Low (27
HZEHTEET, WCLK DA SRy MR B SN TZA 2 N —H % RAM 7y 7 WIS AA TN E T, INIT @24
AT 5L, a7 4F 2 —a 2 RAM32XID 28 T&EET, E—RN@ERIREZKROFRIEERITRLET,

SPO H 771Z1%, A4 ~ A0 THRESNIZAEY BIVOMEMNE IS ET, DPO H11Zi%, DPRA4 ~ DPRAO THREX
NIEAEY BAOENRHNEZNET, ESIALZLEL, FEAHLTRL A R —rDOT R AT EINET A,

i I R

AN H A

WE (£—F) WCLK D SPO DPO
0 (FEAHiL) X X data_a data_d
1 (FEAHL) 0 X data_a data_d
1 (FEAHL) 1 X data_a data_d
1 (EZIAA) T D D data_d

1 (L) ! X data_a data_d

THADANEE

Y PR EN AT

HE 7 Eii

CORE Generator™ X w4 —F Ry

~7adHR—hK AW
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& XILINXe

AR R 1%

Ei

"47

[

T4k

58

INIT

16 %

32 By MiE

FTRTER

ROM, RAM, L 2%  LUT OFIHEA 15

==

RE

VHDL 8k (/2 REA T —3Y)

WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X1D: 32 x 1 positive edge write, asynchronous read

dual-port distributed RAM

- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1
RAM32X1D_inst : RAM32X1D
generic map (
INIT => X"00000000") -- Initial contents of RAM
port map (
DPO => DPO, -- Read-only 1-bit data output
SPO => SPO, -- R/W 1-bit data output
A0 => AO, -- R/W address[0] input bit
Al => Al, -- R/W address[1] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -- R/W address[3] input bit
A4 => A4, -- R/W address[4] input bit
D => D, -- Write 1-bit data input

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

WCLK => WCLK,
WE => WE
)

-- End of RAM32X1D_inst instantiation

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE £ XILINX:

Verilog i1t ([ RE2 L T—3Y)

// RAM32X1D: 32 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

RAM32X1D #(
_INIT(327h00000000) // Initial contents of RAM
) RAM32X1D_inst (

.DPO(DPO), // Read-only 1-bit data output
_.SPO(SPO), // Rw/ 1-bit data output
_A0O(AO), // Rw/ address[0] input bit
_A1(Al), // Rw/ address[1] input bit
_A2(A2), // Rw/ address[2] input bit
_A3(A3), // Rw/ address[3] input bit
_A4(AL), // Rw/ address[4] input bit
.D(D), // Write 1-bit data input

.DPRAO(DPRAO), // Read-only address[0] input bit
_DPRA1(DPRA1), // Read-only address[1] 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
):

// End of RAM32X1D_inst instantiation

B R
Virtex-5b FPGA . —+#— H AR
Virtex-5 FPGA & —# 3 —1 : DC $¥EB I O A F H ik
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£ XILINX: BAE . FTHALY TLAVE

RAM32X1S_1

: 32-Deep by 1-Wide Static Synchronous RAM with Negative-Edge Clock

£ |RAME2XIS 1| o

=

r
FEFEPS|

M=

ZOTYPA TUAVMNE 32U —K X 1 B b SRAM T, A ESALZEELZHZ TOET, T4 A 3—7 L (WE)
M Low DA, TA+ 77 (WCLK) OEBITHER S, RAM IZHEMHEN TWDIEITZE(LL £ A, WE 28 High
(2725 &, WCLK 28 High 725 Low (ZUI0EpHEEIZ, T—H A J1 (D) OfEN 5 RO TRL A (A4 ~ A0) TER
SNFT—RiZe—REhET, EZXIAAZIELIATIICIL, WCLK 23 High 205 Low IZYJ0 LD EIIC, EEAALT
RL2EF —Z AT OEE LR ESEALIVENDHYET, WCLK IXZT 74V TIXT 7T 47 Low T, Ao /X—F%
FEHALTCT 7747 High I295Z86T&EFF, WCLK O AN Ry MIBLESNZA 2 /N —2 X, RAM 7' 1y 7 NIZHE
FIAFENFET,

HAey (O) ICHENAEIZ., TRLUX B THRESNTZ RAM NOLEIZERNESH TWAIETY, INIT BIEL
HAT5E, ar74F 2L — g2 RAM32X1S 1 Z@I{k cx£d,

MR

AN H A
WE (E—R) WCLK D 0

0 (FEAHL) X X T4
1 (FEAHIL) 0 X T4
1 (REAHIL) 1 X T4
1 (FZAR) l D D

1 (FEAHIL) T X T—5

T —# = A4~ A0 THIESNT—F

FHAL DA K

PO Y N E RN o
A HES

CORE Generator™ B L O\ 4 —FK A

~7aDYR—k RA]
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EAE . FHLY ILAVE £ XILINX:

EAR RS
JE 247 ] T4k st BA
INIT 16 % 32 £ M 0 RAM, L9225, LUT OYJi% i 7E

VHDL E2ik (/2 RA L T—S3Y)
WD 2 SO CHIEIE LR NEAITaE — L, T T 74 B SO/ HT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

RAM32X1S_1_inst : RAM32X1S_1
generic map (
INIT => X'"00000000")

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

-- End of RAM32X1S_1_inst instantiation

Verilog 581t (A2 RE2 T —3Y)

// RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 12.1

RAM32X1S_1 #(
- INIT(327h00000000) // Initial contents of RAM
)RAM32X1S_1_inst (

.0(0), // RAM output

_A0OCAO), // RAM address[0] input
_A1(AD), // RAM address[1] input
_A2(A2), // RAM address[2] input
-A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), 7/ Write clock input
-WE(WE) // Write enable input

):
// End of RAM32X1S_1_inst instantiation

& M1
Virtex-5 FPGA —¥— H AR
Virtex-5 FPGA 7 —4 3 —} : DC FitEEB LA FFE
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& XILINXe

RAM32X2S

: 32-Deep by 2-Wide Static Synchronous RAM

RAM32X25
WE oo

D1
WCLK
AO_

A1

A3

M

XAB4T

M=

ZOTHAY ZUAVMI 32V —R X 2 By b SRAM T, FIiESIAAZMEELZH A TWET, T4 A3 —7 L (WE)
25 Low DA, TAF 7av7 (WCLK) DEB TSI, RAM [T SN TWAEIZZE{LL£8 A, WE 28 High (2
725E, WCLK 23 Low 2>5 High (280 A EXIZ, AJ] (D1 ~ D0) DIEN 5 EYROTRL A (A4 ~ A0) TR
7FU—RIca—RENFT, EBXALEZELILTHICTIEZ, WCLK 23 Low 736 High 18IV ARIIC, BXIALTRL AL
T AN DOEEREESEDLMNERHVET, WCLK (X7 74V TIET 77 47 High TTN, A \—X&iHL T
TIT 47 Low IZTHZELTEET, WCLK D AT Ry MIFLESNTZA 2 3 —X%, RAM 7 oy NI A F
F9, HAHEL (01 ~ 00) I HENAEIL. TR A BT EZIL RAM NOM BIZHNESILTOAIE T,

INIT_00 3L TN INIT_01 @M% {# L T RAM32X2S O #EA s E Tx$1,

& T 2R

AN H A

WE (E—F) WCLK D 00 ~ 01
0 (FEAHL) X X =y

1 (FEAHL) 0 X Sy

1 (FEA L) 1 X oy

1 (FZiAA) 7 D1 ~ DO D1 ~ DO
1 (REAHIL) l X T4

F—4 =A4 ~ A0 THRESNEZV—FK

FHALDANF K

A RB Ly T— Ay -
HERR HELE
CORE Generator™ BL U7 4% —K NGl
~7adDYR—h A\]
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& XILINXe

AR R 1%

B 24T & TI+ILE &5 BA
INIT_00 16 #E% 32 By ME T _CEnm RAM OE vk 0 DYIHIE AT E
INIT_01 16 HE% 32 ¥ Ma T _TEn RAM OE vk 1 OYIHEATEE

VHDL 23k (/1 REAV T —23Y)

WD 2 SDOWEXNHFEELLWGEEIFaE—L, =TT 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

RAM32X2S_inst : RAM32X2S
generic map (

INIT_00 => X"00000000", -- INIT for bit O of RAM
INIT_O1 => X'"00000000"") -- INIT for bit 1 of RAM
port map (

00 => 00, -- RAM data[0] output

01 => 01, -- RAM data[1] output

A0 => AO, -- RAM address[0] input

Al => Al, -- RAM address[1] input

A2 => A2, -- RAM address[2] input

A3 => A3, -- RAM address[3] input

A4 => A4, -- RAM address[4] input

DO => 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

Verilog 21k (A RAV T —3Y)

// RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 12.1

RAM32X2S #(
- INIT_00(32”h00000000), 7/ INIT for bit O of RAM
.INIT_01(327h00000000) /7 INIT for bit 1 of RAM
) RAM32X2S_inst (

.00(00), // RAM data[0O] output
.01(01), // RAM data[1] output
-A0O(AO), // RAM address[0] input
_A1(AD), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.DO(DO), // RAM data[O] input
.D1(D1), // RAM data[1l] input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

);
// End of RAM32X2S_inst instantiation
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EAE . FHLY ILAVE € XILINX:

RAM32X4S

: 32-Deep by 4-Wide Static Synchronous RAM
RAM32X4S

WE | [ 00
o] o1
D1 | 02
e 03
ﬁ

WCi>
i
i
e |
i
&

BZE

ZOTHA T AN 32 U—K X 4 Evh® SRAM T, AIESALZEELZHZ TOET, TA48 A 3—7 /L (WE)
7S Low OG5 A4 7ay 7 (WCLK) OEBITHEMA S L, RAM 2SIV CWDIEIZZE{ELEH A, WE 25 High (2
72%E . WCLK 723 Low 75 High (28105 L& (2, AT (D3 ~ D0) DEA 5 B RDTRL A (Ad ~ A0) TIEIRE
N —Ricn—FanEd, EXIAHLEZELIATITIE, WCLK 28 Low 75 High (2D AR, EXIALTRL
ALTF —Z AT DR R ESEDIVLENRHVET, WCLK IXTFT 74 /L TIET 7T 47 High T2, Ao —F %A
LCT 7747 Low IZT5ZEHTEET, WCLK DA N Ry MIFLE S A > /S —H%, RAM 7 1y 7 NI AIA
FhET,

HAE L (03 ~ 00) I AHENAEIZ. TRL A BV THRESIZ RAM WO IS TOAIE T,

AmIE R

AT H

WE WCLK D3 ~ DO 03 ~ 00
0 (FEHHL) X X NS

1 GEAHL) 0 X =

1 (A L) 1 X S

1 (FEZIAR) 1 D3:D0 D3:D0

1 (A L) ! X T =X

T —H& =AM~ A0 THREINY—F

FHAL D AN S

AVAR =g ]
HE 7 Eii
CORE Generator™ L w4 —F ARy
~7adYR—h AT
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& XILINXe

FERRTREGE M
Bt RAT [ T4k 2 EA
INIT_00 16 5k 32 By Ml FT_TER RAM O vk 0 O P HIE % 5 E
INIT 01 16 #EE 32 vy MaE TRTER RAM Ot >k | OYIHIEA 8 E
INIT_02 16 %K 32 By Ml T _CEn RAM O vk 2 O¥IHIEZTEE
INIT_03 16 i 32 By ME TRTER RAM Dtk 3 OHIHME % 5

EER N

Virtex-5 FPCGA &t —# — H AR

Virtex—-5 FPGA & —# > —h : DC 1B L AL v F Fik
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& XILINXe

RAM32X8S

: 32-Deep by 8-Wide Static Synchronous RAM

p[7-0) |RAM32X8S | 7.0

WE
WCLK >
AD
Al
A2
A3

Ad

NET0

M=

ZOTHAY T AN 32 V—R X 8 B hd SRAM T, [AIiEXIAAZMKIELZM A TWET, TA48 A3 —7 /L (WE)
28 Low DA, FA /a7 (WCLK) DOEB TS, RAM IZKEMNEN TWAEIZZ{LLE8 A, WE 28 High (2
705H&, WCLK 28 Low 75 High (2810 5LXI1Z, AJ1 (DT ~ D0) DfEN 5 B DT RLA (A4 ~ A0) TEIRS
NV —Rice—REnE7d, EXALEZIELIATHITIE. WCLK 23 Low 75 High ([2WJ0EbARIIC, EXIALTRL
ARET = A ANTTOEE L ESEHVLENHVET, WCLK IZT 74V TIXT 7747 High T2, A" —F &l
LCT 7747 Low 2T HZEHTEET, WCLK O AT Ry MIELE S LAY /N —2 13 RAM 7 1y 7 WIZHL A A

ENET,

e (07 ~ 00) IZH I SNAHEIX, TRLA BV THRES N2 RAM NOALE IS TWALIE T,

IR

AA Hh
WE (E—F) WCLK D7:D0 07:00
0 (FEAHL) X X =y
1 (FEAHL) 0 X F ey
1 (FAHL) 1 X o
1 (ExAA) 1 D7:D0 D7:D0
1 (FEAHL) ! X Sy
T—4 =A4~ A0 THREINEY—FK

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

Bt RAT [ T4k iEA
INIT_00 16 %L 32 By M +TR_TPur RAM DYk 0 DA R E
INIT 01 16 % 32 By ME +R_T¥Hu RAM OBk 1 OHIHHEA R E
INIT_02 16 ¥ 32 By MA T _RTEnm RAM DOt > 2 OYIIEE TS E
INIT_03 16 %K 32 EyME TANTER RAM Ot >k 3 DYIIEZFEE
INIT_04 16 #:4K 32 By ME FTRTER RAM Otk 4 ORI EZ & E
INIT_05 16 %L 32 By M TRTER RAM OE vk 5 OFMIEAH E
INIT_06 16 HE¥ 32 ¥y Ma T_TEnm RAM Ot vk 6 OYIHIE AR E
INIT 07 16 3% 32 By M ER NS4 RAM OB vk 7 OYIHHEA R E
i TE R
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EA4E: FTHAU ILAVE & XILINXs

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

B
DE DOB
ADD RB{S:O‘ —

Attributes

DIG: | poc
ADDRC(5:0) | —

Attributes

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

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

AR— D 5t 5

R—k4 A [ = e B

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

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

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

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

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

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

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

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

ADDRA AT 6 FWAHAHLTRL A X2 A

ADDRB AT 6 FHHLTRLZ N2 B

ADDRC A7 6 FHHLTRL A RZC

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

WE AT 1 FA AF—T )L

WCLK AT 1 TAL rayy (FAHAHUILIER)

THAVDANEE

AVAR Y T—ay aJ

HER HELE

CORE Generator™ 8L N7 4 —K i

~ZudDYR—h Ra]

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

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

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

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

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

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64M: 64-deep by 4-wide Multi Port LUT RAM
Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

RAM64M_

inst :

generic map (

INIT_A => X"
INIT_B => X"
INIT_C => X"
INIT_D => X"

port map (

DOA => DOA,
DOB => DOB,
DoC => DOC,
DOD => DOD,
ADDRA => ADDRA,
ADDRB => ADDRB,
ADDRC => ADDRC,
ADDRD => ADDRD,

RAMG64M

0000000000000000",
0000000000000000"",
0000000000000000*,
0000000000000000)

DIA => DIA, -- RAM 1-bit data
-- read addressed
DIB => DIB, -- RAM 1-bit data
-- read addressed
DIC => DIC, -- RAM 1-bit data
-- read addressed
DID => DID, -- RAM 1l-bit data
-- read addressed
WCLK => WCLK, -- Write clock
WE => WE

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

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

write input addressed by ADDRD,
by ADDRA

write input addressed by ADDRD,
by ADDRB

write input addressed by ADDRD,
by ADDRC

write input addressed by ADDRD,
by ADDRD

input

-- Write enable input

)
-- End of RAM64M_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

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

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

RAMBAM #(

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

) RAMG4M_inst (
_DOA(DOA), 7/
.DOB(DOB), 7/
.boc(boc), 7/
.DOD(DOD), 7/
_DIA(DIA), 7/

7/
_.DIB(DIB), 7/

7/
.DIC(DIC), //

7/
.DID(DID), //

7/
_ADDRA(ADDRA), 7/
_ADDRB(ADDRB), //
.ADDRC(ADDRC), 7/
_ADDRD(ADDRD), //
_WEQWE), 7/
-WCLK(WCLK) 7/

)

Read port A 1-bit output

Read port B 1l-bit output

Read port C 1-bit output

Readw/rite port D 1-bit output

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

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

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

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

Read port A 6-bit address input

Read port B 6-bit address input

Read port C 6-bit address input

Readw/rite port D 6-bit address input

Write enable input

Write clock input

// End of RAM64M_inst instantiation

EER N

Virtex-5 FPGA == —#"— B AK

Virtex=5 FPGA & —# > —h : DC B L OAA v F Fh

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE £ XILINX:

RAM64X1D

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

=
m

RAMB4x1D

o]

SPO

=
]
Q
=

DPCQ

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

DFR
DPR
DPR.
DFR
DPR
DPFRAS

=
(=]

-l

b
h

=
w

4

M=

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

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

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

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

R AR

AN H A

WE (£—F) WCLK D SPO DPO

0 (FEAHL) X X data_a data_d

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

1 (EFEAH) T D D data_d

1 (FEAHL) ! X data_a data_d

dataa = A5 ~ A0 THREIN/=U—K

data_d = DPRA5 ~ DPRA0 T ESN/-U—F

Virtex-5 547 31) 4K (HDL A)
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£ XILINX: ELA4E: FHAY ILAVE
-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

AV ARB Y T—ay T

He He 0%

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

ERAGE M

ek 24T E TI+ILE &5 BA

INIT 16 #E % 64 £ M ER NS RAM, L2224 LUT OHI#MEA 5 E

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

-- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.1

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

port map (
DPO => DPO, -- Read-only 1-bit data output
SPO => SPO, -- R/W 1-bit data output
A0 => AO, -- R/W address[0] input bit
Al => Al, -- R/W address[1] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -- R/W address[3] input bit
A4 => A4, -- R/W address[4] input bit
A5 => A5, -- R/W address[5] input bit
D => D, -- Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAl, -- Read-only address[1] 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

Virtex-5 547 351) 5i4F (HDL )
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Verilog

Bt (fREVTT—23Y)

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

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

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

)

.DPO(DPO), //
.SPO(SPO), V7
-AO(AO), //
.A1(AD), 7/
.A2(A2), //
-A3(A3), 7/
-A4(AD), /7
-A5(A5), 7/
.D(D), //

.DPRAO(DPRAO), 7/
_DPRAL(DPRAL), 7/
.DPRA2(DPRA2), //
_DPRA3(DPRA3), 7/
.DPRA4(DPRA4), //
_DPRAS(DPRAS), //
_WCLK(WCLK), 7/
_WEQWE) 1/

Read-only 1-bit data output

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

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

bit
bit
bit
bit
bit
bit

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

Write enable input

// End of RAM64X1D_inst instantiation

FHHER
Virtex-5 FPGA . —#— H AR
Virtex—5 FPGA & —#%> —h : DC #E B I OA A F Fi i

input bit
input bit
input bit
input bit
input bit
input bit
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£ XILINX: BAE . FTHALY TLAVE

RAMG4X1S
. 64-Deep by 1-Wide Static Synchronous RAM

RAMB4x1S

[o|F

o]

2
o
Q
Y

=
o

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

X9265

ME

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

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

am B R
E—FEREROGmELITRLET,
AN H A
WE (E—K) WCLK D 0]
0 (REAHIL) X X =y
1 (FEA L) 0 X Py
1 (A HL) 1 X e x
1 (BEIAL) T D D
1 (HEA L) ! X S
T —4# =A5 ~ A0 THREINT—FK
THAVDARNEE
AVAZ =g Al
He 5 0
CORE Generator™ 3L U\ 4% —K Nl
~7aDYR— ]
FERAFRELREE
Bt RAT {[E] T4k 55t BA
INIT 16 % 64 £ M TR ROM, RAM, L' 24 | LUT O ¥ B4 6
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VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

RAM64X1S_inst :
generic map (
INIT => X"0000000000000000'")

RAM64X1S

port map (
0 =>0, -- 1-bit data output
A0 => AO, -- Address[0] input bit
Al => Al, -- Address[1] 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
):

-- End of RAM64X1S_inst instantiation

Verilog itk (A RBL T —23Y)

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

// All FPGA

// Xilinx HDL Libraries Guide, version 12.1

RAMB4X1S #(

- INIT(64>h0000000000000000) // Initial

) RAMB4X1S_inst (

.0(0), // 1-bit data output
-A0(AO), // Address[0] input bit
_A1(AD), // Address[1] input bit
_A2(A2), // Address[2] input bit
_A3(A3), // Address[3] input bit
_A4(AL), // Address[4] input bit
_A5(A5), // Address[5] input bit
.bD(D), // 1-bit data input
_WCLK(WCLK), // Write clock input

_WE(WE) 7/
)

Write enable input

// End of RAM64X1S_inst instantiation

&% M 1E R

Virtex-5 FPGA = —#"— B (K

contents of RAM

Virtex—5 FPGA & —# > —h : DC B L AL v F Fik
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£ XILINX: BAE . FTHALY TLAVE

RAM64X1S_1

: 64-Deep by 1-Wide Static Synchronous RAM with Negative-Edge Clock

E

=

RAMB4x1S5_1

|

o]

=z
I9]
a
Y

D

|3[2[8]8]% |34
s lw | =0

9266

M=

ZOTYPA TUAVRMNE 64 U—K X 1 B vh® SRAM T, AIHIESIALZEELZHZ TWOET, T48 A 3—7 L (WE)
2 Low DIFE . A 7y (WCLK) DEBITEMH I, RAM IS TWAEIIZELL £ A, WE 28 High
(2725 L WCLK 23 High 205 Low (ZHIW DL EXIC, 7 —% AT (D) DFEN 6 B hDTRLA (A5 ~ A0) TR
ENFU—FRice—RERET, EXIALZIELILTIITIEL, WCLK 28 High 255 Low ICH]0V b AR, EXALT
RLALF =2 AL ESEHVERHYET, WCLK 1ZF 74/ TIET 7747 Low TTNR, AL —F%
ERLTCT 27747 High I29T5Z¢HTEFET, WCLK O AN Ry MIFLESINIZA 2 /3 —H %, RAM 7y 7 NI/
FIAFENFET,

HAE L (0O) ICH IESNAEIZ, TRV A BV TR ES L7 RAM WO EIZE NS IV TWAIE T,
INIT BHEEFEHTAHE, 274X 2l —2ar POV AP E TEE T,

mIER

AN H
WE (E—R) WCLK D o]

0 (FEAHL) X X F—H
1 (FEAHHIL) 0 X T4
1 (FEAHL) 1 X T—H
1 (FEAA) ! D D

1 (FEAHL) T X T—5
T —# =A5 ~ A0 THRESNT—FK

FHELLDAAR

AVAR =gy ]
HHE He s
CORE Generator™ BL U7 4% —K AT
~7udHFR—h R
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& XILINXe

AR R 1%

B "24T B

TIAILE

A A

INIT 16 HE%k 64 £

v M

EE NG

ROM., RAM, LY 2% LUT OWJHAEZ$5 &

VHDL i2if ([ RA T —23Y)

WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1S 1: 64 x 1 negative edge write, asynchronous read single-port distributed RAM

- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.1

RAM64X1S_1_inst :
generic map (
INIT => X"0000000000000000"")

RAM64X1S_1

port map (
0 =>0, -- 1-bit data
A0 => AO, -- Address[0]
Al => Al, -- Address[1]
A2 => A2, -- Address[2]
A3 => A3, -- Address[3]
A4 => A4, -- Address[4]
A5 => A5, -- Address[5]
D => D, -- 1-bit data
WCLK => WCLK, -- Write cloc
WE => WE -- Write enab

);

-- End of RAM64X1S 1 inst insta

output
input bit
input bit
input bit
input bit
input bit
input bit
input

Kk input

le input

ntiation

Verilog B2k (A2 RA T—3Y)

// RAM64X1S_1: 64 x 1 negative
// All FPGA
// Xilinx HDL Libraries Guide,

RAMB4X1S_1 #(
- INIT(64”h0000000000000000)
) RAMB4X1S 1 _inst (

.0(0), // 1-bit data
-A0(A0), // Address[O0]
_A1(AL), // Address[1]
_A2(A2), // Address[2]
_A3(A3), // Address[3]
_A4(AL), // Address[4]
_A5(A5), // Address[5]
.b(D), // 1-bit data
_WCLK(WCLK), /7 Write clock
-WE(WE) // Write enabl

);

edge write, asynchronous read single-port distributed RAM

version 12.1

// Initial

output
input bit
input bit
input bit
input bit
input bit
input bit
input
input
e input

// End of RAM64X1S_1_inst instantiation

contents of RAM
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MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtE B LA A v F i

Virtex-5 547 351) 5i4F (HDL )
UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 293



http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

& XILINXe

: 64-Deep by 2-Wide Static Synchronous RAM

RAM64X2S

WE RAMG4x25

o0 | o0

o1 ot
Wci>

ﬂ

1

i

i

1

i

xo4i0

=

ZOTHAY T AT 64 T—K X2 E RO SRAM T, RIMEZIALERELZHZTHET, 748 32—/ (WE)
2 Low DA, T4k 7y (WCLK) OEBITHERI N, RAM IS TOAEIZZE L EE A, WE 28 High 12
725 L WCLK 23 Low 75 High (2810 b DL &I, AT (D1 ~ D0) DA 6 B hDTRL A (A5 ~ A0) TEERE
N —Ricn—rFanEd, EEIAHLEZELIALTITIE, WCLK 28 Low 75 High (21N A RIIC, EXIALTRL
AETFT —H NN OEEZ R ESEHLVLENHVET, WCLK IZT 74/ TIET 7747 High TT 2, A3 —F&{Hi ]
LCT 7747 Low IZT5ZEHTEET, WCLK DA Ry MIELE SN A /3 —F X, RAM 7 a7 NIZHL A

ENET,

HIIE Y (01 ~ 00) IZH N ENAMEIZ. TRV A B THREIINTZ RAM NOALEIZENIILTWAIETY, INIT_00
BIOINITOl BHEEZHEHLTCZOT VA L A FOHIEZ R ETEET,

am B &R

AR H A

WE (£ —F) WCLK DO:D1 00:01

0 (FtAH L) X X =y

1 (FE L) 0 X Py

1 (FEAHL) 1 X F—x

1 (FEZIAH) 7 D1 ~ DO D1 ~ DO

1 (FEar L) l X T =X

T —4# =A5 ~ A0 THRESNT—FK

THAVDANEE

A UARR L  E— g )

HE Eif

CORE Generator™ 38 X O —FR ARH]

~ZudDYR—h Ra]
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£ XILINX: EA4E . FTHALY ILAVE
ERAARELE &
B BA4T fi& FTIHILE SR BA
INIT_00 16 XL 64 £ M F TP RAM, L2 4 LUT OYIHIEE 5 E
INIT_01 16 HE%L 64 v MHE T _TPr RAM, LY 2% LUT O EEIEE
F B ER
Virtex-5 FPGA . —#— H AR
Virtex-5 FPGA 5 —# 3 — : DC ##E B L AL v F 45k
Virtex-5 4731 #AAFK (HDL F)
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& XILINXe

: 18K-bit Configurable Synchronous True Dual Port Block RAM

DIA(15:0)
_ RAMB18
DIPA{1:0)
ADDRA(14:0) Port A Attributes
WEA(1:0) DOA_REG=D
P INIT_A=0
ENA READ_WIDTH_A=0
— SRVAL_A=0
REGCEA WRITE_MODE_A=WRITE_FIRST
SSRA_ WRITE_WIDTH_A=0
A | NOTE:
CLKA_) INIT _xox and INITP _xx
values not shown
DIB(15:0)
DIPB(1:0) Port B Attributes
ADDRB(14:0) DOA_REGs0
INIT_Ba0
WEB(1:0) READ_WIDTH_B=0
SAVAL_Be0
ENB WRITE_MODE_B=WRITE_FIRST
WRITE_WIDTH_Be0
REGCEB SIM_COLLISION_CHECK=ALL
SSRB
CLKB

18 kb BlockRAM

M=

DOA(15:0)
DOPA(1:0)

DOB(15:0)

DOPB(1:0)
=

X0asT

Virtex®-5 534 21X 7 2y 27 RAM 238 & £, FIFO, HE)—F—3T1F RAM, ¥7213ILH RAM/ROM (36 Kb %
7713 18 Kb) LLTar 74X al —iarTxFET, 207 ay” RAM ITIE, KEDOF U F o7 F—FEEH) D
AN X ET, RAMBIS 2l i3 5L, 18kb @ FIFO @7 w7 RAM ~T V7 ERATXET, ZOTL AL NED
2 —R BT AL KELD RAM #ERRCXFET, 2O AVNI 1 EYF X 16K V—R~ 18 Bk X 1024 U—F
DFERIRT 2TV IR—FRAM ELTCar 74X 2l —3aTEET, A LEEZIARIT, a R —R MRS
NDH7ay 7|25 RMIL CTEITENET, 7277L. READ & WRITE 125222 L TR, BHEVMIIERM T, 7
CAEY PLAIZT 7 BALET, JKWTF —ZIETar 7 F¥al—3iard58 NS A X —TILOEXALNATREIC
RO AT arOE LU AZEFEHL T RAM @ clock-to-out #A L& M TEET,

e MOETE:
R—+4 AR = e
DOA. DOB H A 1.2.4,.8,16 R—KA/B OFT —HHTJA
DOPA, DOPB H 0,1.2 K=k A/B DRUT 4 F—HHFJRA
DIA. DIB AN 1,2,4.8,16 R—KA/B DT —H AN JJ/NA
DIPA, DIPB AT 0,1,2 K=k A/B DRUT 4 F—H ANFJRNA
ADDRA. ADDRB A 14 AR—KA/B DT RLVAA SR
WEA A 2 R—h A DASAMETAS A X—T )L
WEB A 2 A=K B ODNNAMETAR A R2—T )V
ENA. ENB AH 1 AR—FA/B OAFR—T L
SSRA. SSRB AD 1 AR—rA/B OH L RAEZOEIEY N Vg
k. High (2725 &, Bl#EFR—hD 7YV R/
Ut RS SRVAL A/SRVAL B THEL-E
2720 ET,
Virtex-5 54731 A4 F (HDL A)
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& XILINXe

R—r4£ AR = K HE
REGCEA. REGCEB AH 1 R—FA/BOH AL IREZD IOy T A F—
TIVAS

CLKA, CLKB AH 1 R—KA/B Dray 7 ANJ
THALDARNFE

A VARR L T—g il

Eiido Hedw

CORE Generator™ B L 4 —FK nJ

~7u@HrR—h nJ

WD, SEXFRR—MEDT —H, TRUVABLOTA M F2—T NV EEfiE R—h A 72138 —k B ® DATA_WIDTH
DIEZ EIRLET, RIUR—FDFEAHLEEXIAR TRRDIELHE T2 51%. TRV AR A2 BN TEH L1
ZDORDT —HEBNRENTD 2 2&FHLTEE N,

BEDaL 74X 2 —ay TREICRLRNWT —Z R—rBLIOTRL A R—NMI, ROFISZRE T TR
T BN ERITT T R8T AL ENHY F1,

DATAWIDTH fi& | DI. DIP #%#% ADDR ##% WE $E#t DO. DOP iE#:
1 DI[0] ADDRI[14:0] WE[1:0] 2> 7L o—H — DO[0]
WE 8 B 128t
2 DI[1:0] ADDRI[14:1] WE[1:0] 3 v 7L a—H— DO[1:0]
WE 15 & IZ Bk
4 DI[3:0] ADDR[14:2] WE[1:0] 2307 L o—H— DO[3:0]
WE 15 528k
9 DI[7:0]. DIP[0] ADDR[14:3] WE[1:0] 23> 7L o—H — DO[7:0]. DOPLO]
WE 15 & 128k
18 DI[15:0], DIP[1:0] ADDRI[14:4] WE[1:0] LT WE[1] &= — DO[15:0], DOP[1:0]
W— WE {5 F 28k
AR E
B 247 | 1E T4k 5 BA
DOA_REG, LSy 0.1 0 fEZ 112725, RAM OH IV AR DA —T L2708
DOB_REG D, RAM 5D clock—to—out ZA LNEMESNET, 7=
72U, ALV ATy D ray s A7 VTEmL £
I, & 00T 2&, 1 /ayy AL TighH LN AT
RE T4 2, clock—to—out ZALNEL2DE T,
INIT_A 16 #% | 18y ME T _CTEn LT 4X 2L — gl BOR—N A O OFE
FHRELET,
INIT_B 16 ¥ | 18y M T _RCEn OV T4F 2L —a B OR— B O S0P E
FHRELET,
READ_WIDTH_A B 0.1.2.4.9, |0 R—hA DOFEAHLOT —FIEZEBELET NUT 4
18 EvhEETe), 0 OHAX A—RNMERSNER A,
READ_WIDTH_B = 0.1.2.4.9, |0 R—F B OFHAHLOT —HiEERELET N7 4
18 EvhEETe), 0 DA, R—FAEHIERA,

Virtex-5 4731 #AAFK (HDL F)
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EAE . FHLY ILAVE £ XILINX:

B 847 | & TIHILE At B4

SIM_COLLISION_ X4 | ALL, ALL ARVDOBEPFELTZH AT 2 —varO@ifEE

CHECK O ARNING- EECEET, PRI T,
JENERATE. CALL ICRET B, AT VRIS, B
ONLY. DB LOARIOMEBRE X) 120 ET,
NONE

WARNING_ONLY IZRET DL, BEAE—TD
AN &N, B D BI AR OMIX
ZTOFEERFFEINET,

GENERATE_X_ONLY (IR ET DL, BEXE—
D AhEN T, BETLIH B XA OME
NARE X) 120 ET,

NONE IZERETHE, B A —VIXH IS
T BEET AN I BLOATIOMIZEDE FIRE
ShET,
AE: ALL L‘M\L@hﬁ ICHRETHE, PIalb—arfic
T YA DORMEERFH CERRD0, ZOMEEHE
THGAIEERDPLETT, B, A/ vIal—
vary THAL TARIEZRLTLIES N,

SIM.MODE SR SAFE F7=1% SAFE PRal—varOHOEMETT, FASTIZRETDE,
FAST . a2l —ary FEFABRNRT p—2 L AEHEE—RTE
TSNET, FEMIX. TEmk/Iab—vary TH A1
HARZZ B TLTEE,
SRVALA 16 4k [ 18 Ml TTER [F#1) €Y ME 5 (SSRA) 237 —hShizbxDF—b
ADOHIEERELET,
SRVAL_B 16 18 By ME TR_CER RVt ME B (SSRB) 37 % —h& iz & DR —h
B O AEERELET,
WRITE.MODE_A | LB WRITE_FIRST, | WRITE_FIRST | EBXALNETINDEEZOR—FOBERIEELE T,
WRITE_MODE_B READ _FIRST,
NO_CHANGE © WRITEFIRST IZERET DL, BEEIAENTAEIH T
—MZH IS ET,

READ_FIRST IZERTET D&, FDAEY rnfr—3
CEANIE S TN FIR — NI S

éi@iﬁ“o
NO_CHANGE ({2 E T 5H&, HIIR—FSEATIC
HASHI MR REF SN ET,
WRITE_ WIDTH_A R 0.1.2.4.9, |0 F—hA ~DEXALOT —HIRERELET U701
18 EyhzEte), 0 DBEAIT, R—rMEHASHEE A,
WRITE_WIDTH_B B 0.1.2.4.9, |0 A—bFB ~DOEXALOT —XEEHRELET VT4
18 EybEET) , 0 DEFEIE, R—IRMEHSER A,
INIT_00 ~ INIT_3F 16 % | 256 By Ml T _RCEn 16kb OF —% AE) TLADHEEZ R ELET,
INITP_00 ~ 16 ## | 256 By ME T _RTEnr 2kb DY T 4 F—H A TLAOHHEEFEEL
INITP.07 7,

Virtex-5 547 31) 4K (HDL A)
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£ XILINX: BAE . FTHALY TLAVE

INIT_A, INIT_B, SRVAL_A, SRVAL B ®~<v~

INIT_A. INIT_B, SRVAL_A 38X SRVALB OEMEIZT T 18 B hTT 2, fFEDAKR—FT READ_ WIDTH 73 18
EYRRBOEICRESNTWAE, ZOE Y NOY Ty DL ME S ET,

VHDL &Eik (A RAVT—3Y)

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

use UNISIM.vcomponents.all;

-- RAMB18: 16k+2k Parity Paramatizable True Dual-Port BlockRAM

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

RAMB18_inst : RAMB18
generic map (

DOA_REG => 0, -- Optional output register on A port (0 or 1)
DOB_REG => 0, -- Optional output register on B port (0O or 1)
INIT_A => X"00000", -- Initial values on A output port

INIT_B => X"00000", -- Initial values on B output port
READ_WIDTH_A => O, -- Valid values are 1, 2, 4, 9, or 18
READ_WIDTH_B => 0, -- Valid values are 1, 2, 4, 9, or 18

SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",
—— "GENERATE_X_ONLY"™ or "NONE"
SIM_MODE => "SAFE", -- Simulation: "SAFE" vs "FAST", see "Synthesis and Simulation
-- Design Guide" for details

SRVAL_A => X'00000", -- Set/Reset value for A port output

SRVAL_B => X"00000", -- Set/Reset value for B port output

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

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

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

INIT_OO0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O5 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O7 => 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"",

Virtex-5 547 351) 5i4F (HDL )
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AF: THAY TLAVE & XILINX.

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
INITP_00 =>
INITP_O01 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>
INITP_05 =>
INITP_06 =>
INITP_O07 =>

port map (

);

Verilog

DOA => DOA,
DoB => DOB,

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

XX X X XX

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'")

-- 16-bit A port data output
-- 16-bit B port data output

DOPA => DOPA, -- 2-bit A port parity data output

DOPB => DOP!
ADDRA => AD
ADDRB => AD

B, -- 2-bit B port parity data output
DRA, -- 14-bit A port address input
DRB, -- 14-bit B port address input

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

CLKB => CLK
DIA => DIA,
DIB => DIB,

B, -- 1 bit B port clock input
-- 16-bit A port data input
-- 16-bit B port data input

DIPA => DIPA, -- 2-bit A port parity data input

DIPB => DIP
ENA => ENA,
ENB => ENB,
REGCEA => R
REGCEB => R

B, -- 2-bit B port parity data input

-- 1-bit A port enable input

-- 1-bit B port enable input
EGCEA, -- 1-bit A port register enable input
EGCEB, -- 1-bit B port register enable input

SSRA => SSRA, -- 1-bit A port set/reset input

SSRB => SSR
WEA => WEA,
WEB => WEB

End of RAMB

B, -- 1-bit B port set/reset input
-- 2-bit A port write enable input
-- 2-bit B port write enable input

18 _inst instantiation

Bt (AVARFT—23Y)

// RAMB18: 16k+2k Parity Paramatizable True Dual-Port BlockRAM

// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1
RAMB18 #(
Virtex-5 547 31) 4K (HDL A)
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.SIM_MODE(*'SAFE'™), // Simulation: "SAFE" vs. "FAST", see 'Synthesis and Simulation Design Guide" for details

_.DOA_REG(0), // Optional output registers on A port (0 or 1)

.DOB_REG(0), // Optional output registers on B port (0 or 1)

- INIT_A(187h00000), // Initial values on A output port

_INIT_B(18”h00000), // Initial values on B output port

-READ_WIDTH_A(O0), // Valid values are 1, 2, 4, 9 or 18

-.READ_WIDTH_B(0), // Valid values are 1, 2, 4, 9 or 18

-SIM_COLLISION_CHECK(''ALL"™), // Collision check enable "ALL"™, "WARNING_ONLY",
//  "GENERATE_X_ONLY"™ or "NONE"

-SRVAL_A(187h00000), // Set/Reset value for A port output

-SRVAL_B(187h00000), // Set/Reset value for B port output

_WRITE_MODE_A(C"WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

_WRITE_MODE_B("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

_WRITE_WIDTH_A(O0), // Valid values are 1, 2, 4, 9 or 18

_WRITE_WIDTH_B(0), // Valid values are 1, 2, 4, 9 or 18

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

- INIT_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

Virtex-5 547 351) 5i4F (HDL )
UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 301




EAE . FHLY ILAVE £ XILINX:

-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 INITP_xx are for the parity bits
- INITP_00(256" h00OOOOO000000OOOOO00000000000OOOOO000000OOOOOOOOOOOOOOOOOOOOOOOO)
- 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)
) RAMB18_inst (

.DOA(DOA) // 16-bit A port data output
.DOB(DOB), // 16-bit B port data output
-DOPA(DOPA), // 2-bit A port parity data output
_.DOPB(DOPB), // 2-bit B port parity data output

-ADDRA(ADDRA), // 14-bit A port address input
-ADDRB(ADDRB), // 14-bit B port address input

_.CLKA(CLKA), // 1-bit A port clock input
.CLKB(CLKB), // 1-bit B port clock input
_DIA(DIA), // 16-bit A port data input
.DIB(DIB), // 16-bit B port data input
_DIPA(DIPA), // 2-bit A port parity data input
.DIPB(DIPB), // 2-bit B port parity data input
_ENA(ENA), // 1-bit A port enable input
-ENB(ENB), // 1-bit B port enable input
_REGCEA(REGCEA), // 1-bit A port register enable input
-REGCEB(REGCEB), // 1-bit B port register enable input
-SSRA(SSRA), // 1-bit A port set/reset input
.SSRB(SSRB), // 1-bit B port set/reset input
-WEA(WEA), // 2-bit A port write enable input
-WEB(WEB) // 2-bit B port write enable input

);
// End of RAMB18_inst instantiation

HHEHR
Virtex-5 FPGA . —+# — H AR
Virtex-5 FPGA & —# 3 —1 : DC #¥E B I O A F 451k

Virtex-5 547 31) 4K (HDL A)
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RAMB18SDP
: 36-bit by 512 Deep, 18kb Synchronous Simple Dual Port Block RAM

RDADDR(8:0] | RAMB18SDP | po[31:0]
WRADDR(8:0]

RDCLK
WRCLK |
DIf31:0]

DIP[3:0

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

1 DOP[3:0]

10350

ME

ZOFHAy TLALMNEIT Y7 RAM AEYD 1 5T, FIFO, H#j—F—E]1FE RAM., £721%ZILH RAM/ROM (36kb
F770% 18kb) ELTar 7 4F¥al — a3 TEET, 2NHD 7 ayZ RAM IZIE, REDF L F o7 F—FaE o
FHRICHANCXE T, RAMBISSDP Zffi 9 %L, 18kb D7 w7 RAM ~T7 /A TEXET, ZDarR—x ML,
36 ' Mg X 512 V—RNO Wi/ 7 27 /L AN—h RAM IZRESH TVET, SAHLEESARL, ar R -t
WCHEHEEN D7y ZIZ B2 RMIL TEITESNET, 72720, READ & WRITE 15822 L TRY ., BAHVVZIEF
BT, FCAEY TLAZT 7B ALET, SA AFX—T A OESABRNBAREIIRY, AT ar O ALY 28 % ff
H LT RAM @ clock-to—out # A A% 5#E TxE,

;;Ei:;@ivf‘/bzi\ FAHLBILOEXIALOR—FDENFECIZRDIOIICar 7 F 2l —ar T H0EN

Ui o

AR— D 5t 5

R—k4 AR B e ae

DO 7 32 RDADDR THRESNT=T —H#H 1%

Dop o 4 RDADDR THESNIZT —F NUT 4 H i3

DI AT 32 WRADDR TESNTZT —H AJ)/S A

DIP NI 4 WRADDR THREEN =T —# /{UTF 4 ATJ/NA

WRDDRA, AD 9 BEIAD /AL LT RV AN TR

RDDDRB

WE AT 4 FAN AF—T )L

WREN, RDEN AT 1 FAN/ V=K A F—T

SSR AT) 1 HALAZDRIMIYEZ Yk

REGCE AT 1 HAvA2ZD ey A3x—7 v A7) (DOREG=1 D¥;
HIZDBEFL)

WRCLK, RDCLK AT 1 BEIAD/ AL L0y T NT)
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_\\'U:'f./ DA jj 73_ I£

AVAB v E—ay T
L He 1

CORE Generator™ BL 74—k T

~7aOHR—hK 7

ERARTREGEME
Bt 847 | f8 T | 56

DO_REG LS 0.1 0 % 11232L, RAM OV P RERA R —T VTR
D . RAM 7360 clock—to—out A LS ET, 72
2L, %T?%ELV4'T//®7U/7 YA 7 VT INL F
T, HE0ICTDE 1 7y ATV THRAHLIIA
BET9 23, clock—to—out A LNELRDET,

INIT 16 #% |36 By MiE T TP T4 X2l —TarBOHIOYEEEISEELET,
SIM_COLLISION_ 5] [ ALL L ALL AEYDBEANFEALBEAICIal—ar OBifEr
CHECK WARNING. ERCEET, EMEROL T,
g%ﬁf@m - ALL ICRET DL, BE A — U S, B
NONE ' WITAHITBLIOARIOMERARE X) 1220 ET,

WARNING ONLY (ZFRETDHE, BEEAyE—TD
AR AE N, BETAH D BIUOAEYOMIX
ZOFEERFFEINET,

GENERATE_X_ONLY IZRE T 5L, BiE A B —
Vi s, BHETIH B L OATYOMH
BARE X) 1220 ET,

NONE IZRET DL, EHEAyv—VIdH &N
T BET A I BLOARIOMEITE D E R E
SNnET,
AE: ALL LMWM TR ETHE, PIal—arfic
FHA L ORMEERR CE R0, ZOEEER
THEAITEENLETT, FEHI. IT'/\EE/Vi;v—
vary THAL HARIES L TLIZEN,

SIM_.MODE R SAFE F7-1% SAFE LRzl —varOHDEMETT, FASTIZRETHE,
FAST . 2Ral—iay FETANNRT 4 —<  AEHE—RTE

TENET, FEMX. TR/ P2 —vary THA
HARZZBL TS,

SRVAL 16 #% |36y M T _CTEn RVt ME & (SSR) W7 Y —hEiizb&Ed DO HR—
oM IEEFEELET,

INIT,go ~ 16 #¥ | 256 By ME TN 16kb OF —% AE) TLADHMEEZIRELET,

INIT_3F

INITP_00 ~ 16 ¥ | 256 © Y ME T _CTEn 2kb DRYT 4 T —H AEY TLAOPMEEIEEL

INITP_07 F7,

VHDL 2k (/2 RA O T—S3Y)
WD 2 SORETNEIELANEA IR — L, =TT H S ORI HT £,
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& XILINX EAE: FTHAY ILAVE
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAMB18SDP: 36x512 Simple Dual-Port BlockRAM
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1
RAMB18SDP_inst : RAMB18SDP
generic map (

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

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

SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",

—— "GENERATE_X_ONLY" or "NONE"
SIM_MODE => "SAFE"™, -- Simulation: "SAFE"™ vs "FAST", see "Synthesis and Simulation

-- Design Guide" for details

SRVAL => X"000000000', -- Set/Reset value for port output

-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_OO => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_O6 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000**

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*
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INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INITP_xx are for the parity bits

INITP_OO => 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"")
port map (

DO => DO, -- 32-bit Data Output

DOP => DOP, -- 4-bit Parity Output

RDCLK => RDCLK, -- 1-bit read port clock

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

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

SSR => SSR, -- 1-bit synchronous output set/reset input

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

WREN => WREN, -- 1-bit write port enable

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

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

DI => DI, -- 32-bit data input

DIP => DIP, -- 4-bit parity data input

WE => WE -- 4-bit write enable input

);

End of RAMB18SDP_inst instantiation

Verilog 58k ([ RA2 L T—3Y)

//
//
//

RAMB18SDP: 36x512 Simple Dual-Port BlockRAM
Virtex-5
Xilinx HDL Libraries Guide, version 12.1

RAMB18SDP #(

_.DO_REG(0), // Optional output register (0 or 1)

_INIT(36”h000000000), // Initial values on output port

_SIM_COLLISION_CHECK("ALL"™), // Collision check enable "ALL"™, "WARNING_ONLY",
//  "GENERATE_X_ ONLY'™ or 'NONE"

.SRVAL(36~h000000000), // Set/Reset value for port output

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

- INIT_00(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_01(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
_INIT_02(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

-INIT_03(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_04(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_05(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

- INIT_06(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_07(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_08(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_09(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_OA(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_0B(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_0C(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_OD(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_OE(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_OF(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_10(256 ~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_11(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_12(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_13(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

_SIM_MODE(*'SAFE™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide™ for details
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-INIT_14(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_15(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_16(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_17(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_18(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_19(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_1A(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_1B(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_1C(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_1D(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_1E(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_1F(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_20(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_21(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_22(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_23(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_24(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_25(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_26(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_27(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_28(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_29(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_2A(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_2B(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_2C(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_2D(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_2E(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_2F(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_30(256 ~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_31(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_32(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_33(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_34(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_35(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_36(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_37(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_38(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_39(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3A(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3B(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3C(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3D(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3E(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3F(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

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

- INITP_00(256" hOOOOOOO0000000OOOOO000000000OOOOOOO000000OOOOOOOOOOOOOOOOOOOOOOO)
- 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)

) RAMB18SDP_inst (

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

_DOP(DOP), // 4-bit parity data output
-RDCLK(RDCLK), // 1-bit read port clock
-RDEN(RDEN), // 1-bit read port enable
-REGCE(REGCE), // 1-bit register enable input
_.SSR(SSR), // 1-bit synchronous output set/reset input
-WRCLK(WRCLK) , // 1-bit write port clock
_WREN(WREN), // 1-bit write port enable
_WRADDR(WRADDR), // 9-bit write port address input
.RDADDR(RDADDR), // 9-bit read port address input
_DI(DI), // 32-bit data input

_DIP(DIP), // 4-bit parity data input
_WE(WE) // 4-bit write enable input

):
// End of RAMB18SDP_inst instantiation
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& XILINXe

RAMB36

: 36kb Configurable Synchronous True Dual Port Block RAM

RAMB36 CASCADEOUTLATA
CASCADEOQUTLATE
RAM Cascade Out CASCADEQUTREGA
CASCADEOUTREGH
pagto) [ SN
DIPA(3:0 Port A Attributes — ’
ADDRA({16:0 DOA_REG=0 DOPA(3:0)
INIT_,Q:Q -
WEA(&:% RAM_EXTENSION_A=NONE
READ_WIDTH_A=0
ENA SRVAL_A=0
= WRITE_MODE_A=WRITE_FIRST
REGCEA | WRITE_WIDTH_A=0
SSRn_ NOTE
CLKA INIT _xx and INITP_xx
— wvalues not shown
e ‘[hOBEBTG}
DIPB(3:0 Forl B Aftributes :
ADDRB(16:0 DOA_REG=0 DOPB(3:0)
INIT_B=0 )
WEB(3:0 RAM_EXTENSION_B=NONE
READ_WIDTH_B=0
ENB SRVAL_B=0
A WRITE_MODE_B=WRITE_FIRST
REGCEB_ WRITE_WIDTH_B=0
SSRB SIM_COLLISION_CHECK=ALL
CLKB
CASCADENLATA |~~~ 77
CASCADEINLATB
CASCADEINREGA RAM Cascade In
CASCADEINREGB
36 kb BlockRAM
x10862

M=

ZOFHALy TLAUNIT By RAM AEYD 1 0T, FIFO, HE)—5—ET1E RAM., E£7-13I.H RAM/ROM (36kb
F771E 18kb) LT 74 F a2l — g TEET, ZNHDO T oy 7 RAM 213, REDOF U F o7 F—Fh Eil)o
FEIHKENCTEET, FZOT Ay VA NEHT5E, 36kb D FIFO O7 vy 7 RAM ~7 7 A TEET,
ZOAR—FRUNME I EYR X 32K T—R~ 36 Bk X IK V—RD5ERT 27V R—KRAM LLTCar74F¥ =
L—aryT&FET, HiAHLEEZARL, avR—32 M ENS 70y 7 I8 2ICRBIL CEfTESNE T, 7=
PLAR—FAER—FBIZEAITHILTEY, BAWIZIERBI T, RUAEY TLAIZT7E8ALE T, JKWT —
AT 74X a2l —ar 358 NAM AR =T NVOEZIALNARRIZRED, A7 ar OB L A EF LT
RAM O clock—to—out ZA L& TEXET N, LAT T MLET,

ZOT WAy TV AVNIEMART 27 0 R—h (712 B M@ X 512 U—K, 4792 ECC A7 77 #AREHY) (i
AL TS, 2O ACNME, AT —REEHiS L7z RAMB18 2 L TIER T,

RAMB36 (ZHL (& A fE/e T AV RO A G D EERIRLE T,
RAMB18/RAMB18
RAMB18/FIFO18
RAMB18SDP/RAMB18SDP
RAMBI18SDP/FIFO18 36
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R—bdEREA
N Am[E =] e
DOA H A 1.2,4.8.16, | R—hA OF—HH I X
32
DOB H 1.2.4,8.16, | =+ B OF—2H /12
32
DOPA. DOPB H 0.1.2.4 R—FA/B OV T ¢ F—ZH TR A
CASCADEOUTLATA., H A 1 2 ODT vy RAM & A — Rkt LT 64K U —
CASCADEOUTLATB KX 1EYRNDAEVEAER T AHLZITHEH TR —
A ER—FB OH I (FALIZHD RAMB36 D
CASCADEINLATA., CASCADEINLATB 2455, 64K X
1 RAM ZAERE L2V ES £7212 RAM_EXTENSION_A/B
23 LOWER 23R E SN TW W IE A IR 560,
CASCADEOUTREGA . H 1 2 5D T uy s RAM % H A7 —R#EH5 L T 64K
CASCADEOUTREGB U—K X 1 EvhDORAEYEERTDEEITMHEH
TAER—FALR—FB O (Frizh s
RAMB36 @ CASCADEINREGA ., CASCADEINREGB
\ZHEfE, 64K X 1 RAM Z1ER LAV A £720%
RAM_EXTENSION_A/B 7% LOWER _aﬁfféhﬂ\fx
WIB AT RS,
CASCADEINLATA AS 1 2 SN 71y RAM % H A7 — R LT 64K
CASCADEINLATB TJ—R X1 EYrDOAEIEERTHEEICHEATS
A—FA EFR—FB DOAT] (EALIZHD RAMB36
@ CASCADEOUTLATA., CASCADEOUTLATB |
Bifgi, 64K X 1 RAM ZERK L2 WA F721
RAM_EXTENSION_A/B 7% UPPER (23X E STV VR
WA IR HE5)
CASCADEINREGA AS 1 2 OD7 1y RAM & H A7 — R85 L T 64K
CASCADEINREGB U—R X1 EYINDAEVEAERTHEXITHERH TS
A—KA EFR—FB DAJ (EALIZHD RAMB36
o> CASCADEOUTREGA ., CASCADEOUTREGB
(ZHEfE, 64K X 1 RAM ZAERRK LAV & £721%
RAM_EXTENSION_A/B 7% UPPER T} EEIL TR
WA IR B 5) o
DIA AN 1.2,4, 8, 16, R—=FA DT —HANSJ/RA
32
DIB ANTi 1.2,4.8,16, | R—FB OF —H ASJ/RA
32
DIPA. DIPB AT 0.1.2.4 AR—KA/B O/VF ¢ F—&H A SN
ADDRA. ADDRB AS 16 F—FA/B OTRLAAS A, CASC E—FD
A% 16,
WEA AT 4 RN—F A DASAMETAS AFR—T
WEB AN 4 AR—F B ODNAMETAS A F—T L
ENA. ENB AS 1 AR—FA/B DA F—T )L, High 12725 HET AR —
FOFEAH LT EEIALNEITENET,
SSRA. SSRB A 1 A —NA/B OHIL RO R EY N UEYR,
High 12725, AR —FrD 7V v/ VY2
SRVAL_A/SRVAL B CHELZMEIZ2DET,
REGCEA. REGCEB AS 1 R—FA/BOHEAHLCRZD IOy T fAF—TF VA

73, High 2725k B# T 2R —rOH I U AH
BANZR0ET,
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THAVDANEE

Y Ve N Af
HeTR Heas
CORE Generator™ LU 4 —F )
~ 7O R—h 7

WD, SEIFRR—MEDT —H, TRUVABLIOTA M 2—T NV EEfia R—h A £72138—k B ® DATA_WIDTH
DEZEIRLET, RIUR—FDOFAHLEEZIAR TRRDIELFE T2 51F. TRV AR 2 BINTEHL91C

ZDORDT —HEBNRENTD 2 D&HHLTEE N,

BEnar 74X 2l —ial TREIZRBLRNWT =X IR—hBIOT R A R—ME, ROFISEFRE, TR

T DD ERITT T RICERTHOLERHVET,
TRUA EYh 15 XA —RA[fER 7 a2y RAM CTORERALET, IAFr—RLARWT my 7 RAM O
YA 1%, High 2K L E,
ADDRE T 16 EYMBTHOIMLENHVET, 772 L, DA —RA[HET/2 U RAM OF T RLUAIE Y 14 (15
- TRV AR OHTT, BODOE L, o 15 248 High 18 L TRMLERHYE T,

DATAWIDTH fE | DI, DIP #&#: ADDR 4k WE 45 DO. DOP &%
1 (WA —KH0) DI[0] ADDR[15:0] WE[3:0] 23>/ o—H— DOI[0]
WE {5 & 128k
1 (BAF—FR72L) DI[0] ADDR[14:0] WE[3:0] 23> 7L o—HF— DOI[0]
WE 15 528k
2 DI[1:0] ADDRI[14:1] WE[3:0] 3 v/ L o—H— DO[1:0]
WE 8 5128t
4 DI[3:0] ADDR[14:2] WE[3:0] #3027 )L o—H— DO[3:0]
WE {5 5 1Z 8t
9 DI[7:0]. DIP[O] ADDRI[14:3] WE[3:0] &3 07 L o—H— DOL[7:0]. DOP[0]
WE 15 & c 8
18 DI[15:0], DIP[1:0] ADDR[14:4] WEL0] 33X 8 WE[2] Z#=—+#— | DO[15:0]. DOP[1:0]
WEI0] {2, WE[1] 35 L T8 WE[3]
Zo—Y— WE[1] 1T 8t
36 DI[31:0], DIP[3:0] ADDR[14:5] & WE[3:0] (2% 88 L7-/31 | DO[31:0], DOP[3:0]
N IAb AR —T MATHEE
AR E
B BAT {[E] FI4ILE ERER
DOA_REG, L 0.1 0 iz 11275L RAM O LR
DOB_REG HPAF—T 2720 RAM 76D
clock—to—out ZA LNEMESNET, 7=
7L, AL ATy orayy Y Aq
TIVIHEIMLET, EE 0123 5&.1
Jayy A7V CHAH LB RETT
M. clock—to—out ZA LNRELRDET,
INIT_A 16 HE¥% 36 ' MH TP a7 4 ¥ a2l —alBoOR—KA D
HAOMBEEEELET,
INIT_B 16 % 36 B ME T _CPo T4 XAl —a B OR—FB D
HAOOmEEEEELET,
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=4k

"84T

=}

FI4ILE

atBA

READ_WIDTH_A

kS

0.1.4.9,18, 36

0

R—h A OFEHBLOT —ZiREFEE
LET (RNUT0 By bagie), A—h
B ZERALRWEEIE R—MEZ 0

TR BERHVET, R—rafEM
THBEIE, BLERR—MEIZREL
TLIEEY,

READ_WIDTH_B

kS

0.1.4.9,18, 36

R—F B OFAHLOT —ZIREtRE
LFET ONUT 4 EvbaEETr), A—h
B EREHLWEAIT, R—HEZ 0

%z ERHVET, AN—hEfEH
THEEE, LERR—MEIZEREL
T<7té§b\

CHECK

SIM_COLLISION_

SCF

ALL., WARNING_
ONLY|
GENERATE_X_
ONLY,

NONE

ALL

ARV AENBAELT-HGEICT I
v—ya/@@%%lﬁﬁif%i% B
MixmkoEBYTT,

ALL IZRRET DL, EEAyE—Y
s, BT S H B LU
EIDOMEMRRE X) IZ720FET,

WARNING_ONLY |ZRRET 5L, &
ERX = ORHR N IS, BHE
TAHHNBLOAERVDHEIZZEDE
FRFFSNET,

GENERATE X_ONLY IZ#&ET5
L BE X — VI EN T,

R AH B L UOATIDOHERR

EX) IR0 ET,

NONE |[ZFETHE, BE A —
I AEn T, BEETAH Ik
FORXBVDEIZF DO FFRFEN
i—aﬁo

AE: ALL DA OEICERETHE, &
Ral—varflic T A OMEERR
WCEpIp BT, ZOEEEE TS
BAITEENLETYT, .4
/P Rab—vay T HAR %
ZHRLTLTZE,

SIM_MODE

Pl

SAFE F721% FAST

SAFE

Ral—iarOBrOBETY, FAST
WCHRETAE, V2l —Tay BT
WINT p—~v U ABEME—RFTHETE

WET, FEMET TAR/vIab—ra
¥ TFYAY HARIEB LTS,

SRVAL_A

16 %%

36 By M

T _C¥n

RV ME B (SSRA) BT P —h&
hg;&%@n“f~% A DOHDEERREL
gz o

SRVAL_ B

16 #%

36 B MA

TRTCEn

AV > M55 (SSRB) AT % —F&
nizEEOR—FB O EEIREL
=9,
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NO_CHANGE

B BT {[E] FI4ILE B
WRITEMODE_A, =] WRITE_FIRST, WRITE_ LA BN EIFENBLEEDR—FOF)
WRITE_MODE_B READ _FIRST, FIRST

fEEHRELET,

WRITE_FIRST (252 ET 5L,
AENTENH IR — k;mﬁé
nEJ,

READ FIRST IZ%ETDHE, T D
AEY Tl —3 g\ E RS
S TWTABED H AR — M T
SNET,

NO_CHANGE |2 E T 5L, A
AN—INHE T TSI E R
RErENET,

WRITE_WIDTH_A EEE 0.1.2.4.9.18, |0

36

A—hFB ~®%%3&\ﬁ®?‘~§?¢5%¥5
ELET VT t‘/h%az{f)
MR LRV AT, 0 ﬁﬂ”éb
ERBHYET, %zhu%@iﬂf\ EE R
BEOT —AEIZRELTIES N,

WRITE_ WIDTH_B BiLe o 0,1.2,4,9,18, [0

36

AR—FB Awggmg@?~§v¢g%#§
FELFET T4 EvbaEaie),

R LW EAIEL 0 _aﬁfffréz
ERHVES, TNUSNOGEI AL
BOT —HIRIZREL TSN,

RAM_ EXTENTION_A, SCEFF UPPER, LOWER, NONE

2 SOT T RAM %l A — R ik

RAM_ EXTENTION_B NONE LT 72K X 1 RAM Z1ERL72WiGE
1Z. NONE \ZCRELET, WA —R§E
BT A AL, RAM 2 IELL=a 74
F ol —a 75720112, RAM O
& % UPPER %£7-1% LOWER T#§
H/:E_’[/\i—a—o

INIT_00 ~ 16 HH 256 £ MH TP 72kb DF —& AEY TLADFIHE

INIT_7F IR T

INITP_00 ~ 16 % 256 £y ME TRCER 4kb DNV T 4 T —F ZEY TLAD

INITP_OF VIHE 28 E

VHDL itk (f 2 REA T —23Y)
KD 2 SOWMIBHFAELROE AT =L, 2 TATAEFO

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB36: 32k+4k Parity Paramatizable True Dual-Port BlockRAM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

RAMB36_inst :
generic map (
DOA_REG => O,
DOB_REG => 0,

RAMB36

-- Optional output register on A port (0 or 1)
-- Optional output register on B port (0 or 1)
INIT_A => X"000000000", -- Initial values on A output port
INIT_B => X"000000000*", -- Initial values on B output port
RAM_EXTENSION_A => "NONE", -- "UPPER",
RAM_EXTENSION_B => "NONE", -- "UPPER", "

READ_WIDTH_A => O, -- Valid values are 1, 2, 4, 9, 18, or 36

AT AED AT £

"LOWER"™ or '"NONE"™ when cascaded
LOWER"™ or *"NONE™ when cascaded
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READ_WIDTH_B => O, -- Valid values are 1, 2, 4, 9, 18, or 36
SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL", "WARNING_ONLY",
—— "GENERATE_X_ONLY" or "NONE"
SIM_MODE => "SAFE", -- Simulation: "SAFE' vs "FAST", see "Synthesis and Simulation
-- Design Guide" for details
SRVAL_A => X''000000000", -- Set/Reset value for A port output
SRVAL_B => X''000000000", -- Set/Reset value for B port output
WRITE_MODE_A => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_MODE_B => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or *"NO_CHANGE"
WRITE_WIDTH_A => 0, -- Valid values are 1, 2, 3, 4, 9, 18, 36
WRITE_WIDTH_B => 0, -- Valid values are 1, 2, 3, 4, 9, 18, 36
-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O01 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000*,
INIT_06 => X'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"™"
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000*"
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"",
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314 http://japan.xilinx.com UG621 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

INIT_3D
INIT_3E
INIT_3F
INIT_40
INIT 41
INIT_42
INIT_43
INIT_44
INIT_45
INIT_46
INIT_47
INIT_48
INIT_49
INIT_4A
INIT_4B
INIT_4C
INIT_4D
INIT_4E
INIT_4F
INIT_50
INIT 51
INIT_52
INIT 53
INIT 54
INIT 55
INIT_56
INIT 57
INIT_58
INIT_59
INIT_5A
INIT_5B
INIT_5C
INIT_5D
INIT_5E
INIT_5F
INIT_60
INIT_61
INIT_62
INIT_63
INIT_64
INIT_65
INIT_66
INIT_67
INIT_68
INIT_69
INIT_6A
INIT_6B
INIT_6C
INIT_6D
INIT_6E
INIT_6F
INIT_70
INIT_71
INIT_72
INIT_73
INIT_74
INIT_75
INIT_76
INIT_77
INIT_78
INIT_79
INIT_7A
INIT_7B
INIT_7C
INIT_7D
INIT_7E
INIT_7F

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

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

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

X

X
X
X
X
X

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

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

X

X
X
X
X
X

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

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

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

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

X"0000OOOOOO0000000OOOOOO0000000OOOOOOO0000000OOOOOOOOOOOOOOOOOOOO":

X""0000000000000000000000000000000000000000000000000000000000000000™"

-- The next

INITP_00 =>
INITP_O1 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>

set of INITP_xx are for the parity bits

X**0000000000000000000000000000000000000000000000000000000000000000™,
X''0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X'*0000000000000000000000000000000000000000000000000000000000000000™",
X**0000000000000000000000000000000000000000000000000000000000000000*",
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INITP_05 => X""0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INITP_08 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_09 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_OB => X"0000000000000000000000000000000000000000000000000000000000000000**,
INITP_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_OF => X'0000000000000000000000000000000000000000000000000000000000000000"")

port map (
CASCADEOUTLATA => CASCADEOUTLATA, -- 1-bit cascade A latch output
CASCADEOUTLATB => CASCADEOUTLATB, -- 1-bit cascade B latch output
CASCADEOUTREGA => CASCADEOUTREGA, -- 1-bit cascade A register output
CASCADEOUTREGB => CASCADEOUTREGB, -- 1-bit cascade B register output

DOA => DOA, -- 32-bit A port data output

DOB => DOB, -- 32-bit B port data output

DOPA => DOPA, -- 4-bit A port parity data output
DOPB => DOPB, -- 4-bit B port parity data output
ADDRA => ADDRA, -- 16-bit A port address input
ADDRB => ADDRB, -- 16-bit B port address input

CASCADEINLATA => CASCADEINLATA, -- 1-bit cascade A latch input
CASCADEINLATB => CASCADEINLATB, -- 1-bit cascade B latch input
CASCADEINREGA => CASCADEINREGA, -- 1-bit cascade A register input
CASCADEINREGB => CASCADEINREGB, -- 1-bit cascade B register input
CLKA => CLKA, -- 1-bit A port clock input

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

DIA => DIA, -- 32-bit A port data input
DIB => DIB, -- 32-bit B port data input
DIPA => DIPA, -- 4-bit A port parity data input
DIPB => DIPB, -- 4-bit B port parity data input
ENA => ENA, -- 1-bit A port enable input
ENB => ENB, -- 1-bit B port enable input

REGCEA => REGCEA, -- 1-bit A port register enable input
REGCEB => REGCEB, -- 1-bit B port register enable input
SSRA => SSRA, -- 1-bit A port set/reset input
SSRB => SSRB, -- 1-bit B port set/reset input
WEA => WEA, -- 4-bit A port write enable input
WEB => WEB -- 4-bit B port write enable input

);

-- End of RAMB36_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// RAMB36: 32k+4k Parity Paramatizable True Dual-Port BlockRAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1

RAMB36 #(

_SIM_MODE(*'SAFE'), // Simulation: "SAFE"™ vs. "FAST", see "Synthesis and Simulation Design Guide" for details

_.DOA_REG(0), // Optional output registers on A port (0 or 1)

.DOB_REG(0), 7/ Optional output registers on B port (0 or 1)

- INIT_A(367h000000000), // Initial values on A output port

- INIT_B(367h000000000), // Initial values on B output port

-RAM_EXTENSION_A('NONE'), // "UPPER", "LOWER"™ or "NONE" when cascaded

-RAM_EXTENSION_B("'NONE™), // "UPPER™, "LOWER"™ or "NONE" when cascaded

-READ_WIDTH_A(O), // Valid values are 1, 2, 4, 9, 18, or 36

-READ_WIDTH_B(0), // Valid values are 1, 2, 4, 9, 18, or 36

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

_.SRVAL_A(367h000000000), // Set/Reset value for A port output

-SRVAL_B(367h000000000), // 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(O), // Vvalid values are 1, 2, 4, 9, 18, or 36

_WRITE_WIDTH_B(0), // Valid values are 1, 2, 4, 9, 18, or 36

// The following INIT_xx declarations specify the initial contents of the RAM
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-INIT_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_01(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_02(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_04(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_06(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_12(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_13(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_15(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_22(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_23(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_24(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_28(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_33(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_35(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- 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) ,
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-INIT_49(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_4B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_4D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_4F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_50(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_51(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_52(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_54(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_56(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_57(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_60(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_62(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_64(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_67(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_68(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_70(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_73(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_75(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_76(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_77(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_79(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

-INITP_00(256" h00OOOOO000000OOOOO00000000000OOOOO000000OOOOOOOOOOOOOOOOOOOOOOOO)
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0B (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0OD(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)
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) RAMB36_inst (
.CASCADEOUTLATA(CASCADEOUTLATA),
.CASCADEOUTLATB(CASCADEOUTLATB),
.CASCADEOUTREGA(CASCADEOUTREGA) ,
.CASCADEOUTREGB (CASCADEOUTREGB) ,

_DOA(DOA), // 32-bit A port
.DOB(DOB), // 32-bit B port
.DOPA(DOPA),
.DOPB(DOPB),
.ADDRA(ADDRA), // 16-bit A port
.ADDRB(ADDRB), // 16-bit B port

A latch output
B latch output
A register output
B register output

// 1-bit cascade
// 1-bit cascade
// 1-bit cascade
// 1-bit cascade
data output
data output

// 4-bit A port parity data output
// 4-bit B port parity data output

address input
address input

.CASCADEINLATA(CASCADEINLATA), // 1-bit cascade A latch input
_CASCADEINLATB(CASCADEINLATB), // 1-bit cascade B latch input
.CASCADEINREGA(CASCADEINREGA), // 1-bit cascade A register input
_.CASCADEINREGB(CASCADEINREGB), // 1-bit cascade B register input

.CLKA(CLKA), // 1-bit A port clock input
_.CLKB(CLKB), // 1-bit B port clock input
_DIA(DIA), // 32-bit A port data input
.DIB(DIB), // 32-bit B port data input
_DIPA(DIPA), // 4-bit A port parity data input
_DIPB(DIPB), // 4-bit B port parity data input
_ENA(ENA), // 1-bit A port enable input
-ENB(ENB), // 1-bit B port enable input
-REGCEA(REGCEA), // 1-bit A port register enable input
.REGCEB(REGCEB), // 1-bit B port register enable input
_SSRA(SSRA), // 1-bit A port set/reset input
-SSRB(SSRB), // 1-bit B port set/reset input
_WEA(WEA), // 4-bit A port write enable input
-WEB(WEB) // 4-bit B port write enable input

);

// End of RAMB36_inst instantiation

E3 AR

Virtex—5 FPGA = —#'— HAK

Virtex—5 FPGA & —Z > —h : DC B3 LA A F Hi i

Virtex-5 4731 #AAFK (HDL F)
UG621 (v12.1) 2010 &£ 4 B 19 B

http://japan.xilinx.com

319


http://japan.xilinx.com/support/documentation/virtex-5_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-5_data_sheets.htm

E4E . FHEAL ILAVE & XILINX:

RAMB36SDP

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

DI[63:0] | RAMB36SDP | pol63:0)

DIP[7:0]
RDADDR[8:0]
DOP[7:0]
WRADDR[8:0] j—
WE[7:0]
ADEN SBITERR
WREN
SsR
HOGEK DBITERR
WRCLK
REGCE ECCPARITY(7:0]

®10362

M=

COTFHAy mLAVMEIT Y7 RAM AEVD 1 5T, FIFO, H#j—F—E]1E RAM, £721%#LH RAM/ROM (36kb
F7201F 18kb) LTy 74X a2l —a TEET, INHDT7ayY RAM 2T, REOF T 7 T —HEmHRno
FHRIZKANTXFE T, RAMB36SDP Zffi fl9%& . 36kb D7 1w RAM ~7 V7 BATExET, ZOarR—xr ML,
72 By ME X 512 V=R OB T 27 b R—h RAM IZERESHTWET, B HLEESALL, 2R —Fh
IR EN D7y 7B RMIL TEITENET, 72720, READ & WRITE I35 I L TRY., BHWIZIER
T, RCARY TLVAZT 7 BALET, XA AR =T ILOEXIABZNARIZRD, A7 arOo v 225248
LT RAM @ clock-to—out ZA LZEMTExET, =T —MH LT ERIKEEA X —T NI THE ATVEZ B H
L.BIEETAHAZLL TEET,

gji;;@ivw/mi\ FHOHLBLOEZXALOR—IDOENFECIZRHEIICar 74X alb—arTA0EN

R—rDERHA

R—k4 A [ B T hE

DO W 64 RDADDR T EXN=T —Z i J)/3 2

DOP H 8 RDADDR THESNT=T —& YT 4 HJ) A
SBITTERR H A 1 TNV v =T - ENnZ %IRRT ECC Ty

LI aryinbEDAT—Z AN, T LEAIE.
EN_ECC_READ # TRUE 29 AXERHYET,

DBITTERR H 1 X7 vk =T—mmEnizZ%R9 ECC 77
VI aryinGDAT—Z AN, T8 A .
EN_ECC_READ % TRUE I[Z 2L ENHYET,

ECCPARITY H 8 AEY =T —HEETIEATS ECC Ta—Z TEIENS
ECC mya—& bAoAz 8 vy 7 —4

DI S 64 WRADDR T ESI =T —# A S8R

DIP AT) 8 WRADDR THEESINTZT —F NUT 4 AJjRA

WRADDR, RDADDR AH 9 EBXIAL/FRHAHLTRUAANTINA
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R—r4 B[ = B aE
WE AT 8 EXABAR—T IV
WREN, RDEN AT 1 EXIAL/FIHHLAX—T L
SSR AF 1 HAOL 22O R
REGCE AT 1 Hhvorzorayy £ 3x—7 v AN )1 (DOREG=1 O
BIZDHEED)
WRCLK, RDCLK AN 1 AB ALy AT
T "j' 'f A1) /-\ jj 73_ /i
A VARR L T—g il
fi Ejikh
CORE Generator™ LN 4% —R Gl
~7udHR—h Al
ERAGEMS
B BT {[E] T4k £ BA
DO REG R 0.1 0 flia 1129 2L RAM O HIJL P RAZ DA F—T VT 73
V. RAM 2>50D clock-to—out ZA LBFEHFESNET, 72
L. éﬁ%&tﬁbv47//@7u/7 HA 7T E
T, HE0ICTDHE 1 7y ATV THRAHLIA
HECTI 23, clock—to—out XA LBELRDET,
INIT 16 % 72 By ME T _RCEn T AR 2L —arBoO N OYBEE R E
EN_ECC_READ - —L{%% | TRUE, FALSE | FALSE ECC T a—X & A F—T WZLET,
EN.ECC_WRITE | 77— %% | TRUE, FALSE | FALSE ECC =y a—FmEE A X —7 WIZLET,
EN.ECC_SCRUB | 7— uLf%#% | TRUE, FALSE | FALSE RAM ONED ECC AV T 7 #ReE A R —T7 ML ET,
SIM_COLLISION_ | 3z53| ALL | ALL AEVDEA DI ELESHA I 32— g O EL
CHECK OING- BECXET, i«k@uoom“o
giIEgRATE-X- ALL | _;ﬁﬁﬁsa e N DY s

WARNING_ONLY IZFRE T DL, EEAy—T D
SN DIV N E’E@a‘étﬂﬁkiof%Jmiﬁ
ZOFEERFFEINET,

GENERATE X_ONLY I ET DL, LAy —
Vi s, BHETIH B LAY OME
DARE X) 1272 xd,

NONE |2 ET DL, EHE Ay —VIdH SN
TLEETIH N BLOARYOEIZZ DO FEE R E
SNnET,

AE: ALL LMWM ICHRETHE, PIalb—arfic
7‘%4’/0)% IR TERLRD-, TOMEEEE
THEAITEENLETT, FEN IT‘AEE/Vilv~

DENS 7“7‘/(/ ﬁ%%ﬂ%ﬁﬁﬁbfﬂléb‘o
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el 547 | fE Forub | B8
SIMMODE XF5 SAFE %7213 | SAFE Vial—varOHORBETT, FAST ICRET DL,
FAST Ral—iay BEFANRRT p—w L AERE—RTHE

TERET. G [E/ Pz —vay THA
AARIEBRL TS,

VAL 16iEs | T2EYME | FRTER | FYEYME S (SSR) AT —hENTLED DO K-
O EE R ELE T,

INIT.00 ~ 1618|256 LoME | FRTPR | 16kb DF —& AT FLAOUIER I ELET,

INIT_3F

INITP_00 ~ 16 ]Eéﬁ 256 b/]\1@ —’9‘*/\‘(-{213 92kb @/fuf‘/]’ ;7:_& FES) 771/’(®?‘)]Eﬁ1ﬁ%#§ﬁb

INITP_07 ey

VHDL f2if ([ RET—23Y)

WD 2 DOEXPFIELBRWG S ITaE—L, =TT B S ORI HT £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- RAMB36SDP: 72x512 Simple Dual-Port BlockRAM /w ECC

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.1

RAMB36SDP_inst : RAMB36SDP
generic map (

DO_REG => 0, -- Optional output register (0 or 1)
EN_ECC_READ => FALSE, -- Enable ECC decoder, TRUE or FALSE
EN_ECC_WRITE => FALSE, -- Enable ECC encoder, TRUE or FALSE
INIT => X"000000000000000000", -- Initial values on output port

SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",
—— "GENERATE_X_ONLY" or "NONE"
SIM_MODE => "“SAFE"™, -- Simulation: "SAFE"™ vs "FAST", see "Synthesis and Simulation

-- Design Guide" for details

SRVAL => X'000000000000000000**, -- Set/Reset value for port output

-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_07 =>
INIT_08 =>
INIT_09 =
INIT_OA =
INIT_OB =

**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"

> X"'0000000000000000000000000000000000000000000000000000000000000000™"
> 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""
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°"
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000™,
**0000000000000000000000000000000000000000000000000000000000000000™,

INIT_17 =>
INIT_18 =>
INIT_19 =>
INIT_1A =>
INIT_1B =>
INIT_1C =>
INIT_1D =>

XX X XXX X

X :
X ,
> X''0000000000000000000000000000000000000000000000000000000000000000™,
X ,

Virtex-5 54731 A4 F (HDL A)
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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
INIT_40
INIT_41
INIT_42
INIT_43
INIT_44
INIT_45
INIT_46
INIT_47
INIT_48
INIT_49
INIT_4A
INIT_4B
INIT_4C
INIT_4D
INIT_4E
INIT_4F
INIT_50
INIT 51
INIT_52
INIT_53
INIT 54
INIT_55
INIT 56
INIT_57
INIT 58
INIT_59
INIT_5A
INIT 5B
INIT_5C
INIT_5D
INIT_5E
INIT_5F
INIT_60
INIT_61
INIT_62
INIT_63
INIT_64
INIT_65
INIT_66

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

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

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

X

X
X
X
X
X

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

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

X

X
X
X
X
X

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

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

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

X"*0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000™"
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_67 =>
INIT_68 =>
INIT_69 =>
INIT_6A =>
INIT_6B =>
INIT_6C =>
INIT_6D =>
INIT_6E =>
INIT_6F =>
INIT_70 =>
INIT_71 =>
INIT_72 =>
INIT_73 =>
INIT_74 =>
INIT_75 =>
INIT_76 =>
INIT_77 =>
INIT_78 =>
INIT_79 =>
INIT_7A =>
INIT_7B =>
INIT_7C =>
INIT_7D =>
INIT_7E =>
INIT_7F =>
-- The next
INITP_OO =>
INITP_O1 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>
INITP_05 =>
INITP_06 =>
INITP_07 =>
INITP_08 =>
INITP_09 =>
INITP_OA =>
INITP_OB =>
INITP_OC =>
INITP_OD =>
INITP_OE =>
INITP_OF =>
port map (

X'

X

X'

X

X'

X

X'

X

X'

X

XXX XX

X

X'

X

X'

X

X'

X

X'

X

0000000000000000000000000000000000000000000000000000000000000000™,
*0000000000000000000000000000000000000000000000000000000000000000"",
0000000000000000000000000000000000000000000000000000000000000000™,
*0000000000000000000000000000000000000000000000000000000000000000"",
0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000*"
'*0000000000000000000000000000000000000000000000000000000000000000""
'0000000000000000000000000000000000000000000000000000000000000000™
'0000000000000000000000000000000000000000000000000000000000000000™
'0000000000000000000000000000000000000000000000000000000000000000™
'0000000000000000000000000000000000000000000000000000000000000000™
'0000000000000000000000000000000000000000000000000000000000000000™
'0000000000000000000000000000000000000000000000000000000000000000™
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000"",
0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000"",
set of INITP_xx are for the parity bits

X"000OOOOO00000000OOOOOO000000OOOOOOO000000OOOOOOOOOOOOOOOOOOOOOOO"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
'0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000"",
X**0000000000000000000000000000000000000000000000000000000000000000*,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X**0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000"")

> >¢ > > ¢ >

DBITERR => DBITERR, -- 1-bit double bit error status output
SBITERR => SBITERR, -- 1-bit single bit error status output

DO => DO,
DOP => DOP,

-- 64-bit Data Output
8-bit Parity Output

ECCPARITY => ECCPARITY -- 8-bit generated error correction parity
RDCLK => RDCLK, -— 1- blt read port clock

RDEN => RDE|

SSR => SSR,

WRCLK => WRCLK, -
N,
WRADDR => WRADDR, --
RDADDR => RDADDR, --

WREN => WRE

DI => DI,
DIP => DIP,
WE => WE

);

N,
REGCE => REGCE, -

|
U
,-|.

read port enable

t register enable input

t synchronous output set/reset input
t write port clock

t write port enable

t write port address input

t

i

t

t

COOTCOUOTCUT

read port address input
t data input

parity data input

write enable input

CDCOE@(DI—‘!—‘I—‘!—‘I—‘
-'-'D'-' -

[eNe)

-- End of RAMB36SDP_inst instantiation

Verilog 58k ([ RE2 T —3Y)

// RAMB36SDP: 72x512 Simple Dual-Port BlockRAM w/ ECC

// Vi

irtex-5

// Xilinx HDL Libraries Guide, version 12.1

RAMB36SDP #(
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.SIM_MODE(*'SAFE'™), // Simulation: "SAFE" vs. "FAST", see 'Synthesis and Simulation Design Guide" for details
.DO_REG(0), /7 Optional output register (0 or 1)
.EN_ECC_READ(*'FALSE'"™), // Enable ECC decoder, "TRUE"™ or *"FALSE"
-EN_ECC_WRITE("'FALSE'"), // Enable ECC encoder, "TRUE" or "FALSE"
- INIT(72”h000000000000000000), // Initial values on output port
-SIM_COLLISION_CHECK("'ALL"™), // Collision check enable "ALL"™, "WARNING_ONLY",
// ""GENERATE_X_ONLY" or "NONE"
. SRVAL(72~h000000000000000000), // Set/Reset value for port output

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

_INIT_00(256~ hOOOOOOOOOOOOOOOO 0000000000000000_0000000000000000_0000000000000000),
. INIT_01(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_02(256~ hOOOOOOOOO000000O_OOOOO000000OOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO)
- INIT_03(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_04(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_05(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_06(256~ hOOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO)
- INIT_07(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_08(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_09(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_OA(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_OB(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_0C(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_OD(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_OE(256*h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_OF(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_10(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
SINIT_11(256” hOOOOOOOOO000000O_OOOOO00000000000_0000000000OOOOOO_OOOOOOOOOOOOOOOO)
-INIT_12(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_13(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_14(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_15(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_16(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_17(256” hOOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO)
- INIT_18(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_19(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_1A(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_1B(256*h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_1C(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_1D(256*h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_1E(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_1F(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_20(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_21(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_22(256” hOOOOOOOOO000000O_OOOOO00000000000_0000000000000000_0000000000000000)
- INIT_23(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_24(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_25(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_26(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_27(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_28(256~ hOOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO)
- INIT_29(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_2A(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_2B(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_2C(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_2D(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_2E(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_2F(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_30(256*h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_31(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_32(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_33(256~ hOOOOOOOOO000000O_OOOOO00000000000_0000000000000000_0000000000000000)
- INIT_34(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_35(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_36(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_37(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_38(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
_INIT_39(256~ hOOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO_OOOOOOOOOOOOOOOO)
- INIT_3A(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_3B(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_3C(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_3D(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_3E(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
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- INIT_3F(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_40(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_41(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_42(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_43(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_44(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_45(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_46(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_47(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
. INIT_48(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_49(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_4A(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_4B(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_4C(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_4D(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
. INIT_4E(256 ~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_4F(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_50(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_51(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_52(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_53(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_54(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_55(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_56(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_57(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_58(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
. INIT_59(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_5A(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_5B(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_5C(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_5D(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_5E(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
. INIT_5F(256 ~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_60(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_61(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_62(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_63(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_64(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_65(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_66(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_67(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_68(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_69(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_6A(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_6B(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_6C(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_6D(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_6E(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_6F(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
. INIT_70(256 ~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_71(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_72(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_73(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_74(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_75(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_76(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
_INIT_77(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
-INIT_78(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_79(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_7A(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_7B(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
. INIT_7C(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
-INIT_7D(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_7E(256”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_7F(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,

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

- INITP_00(256h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
. INITP_01(256h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
- INITP_02(2567h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
. INITP_03(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
. INITP_04(256h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
. INITP_05(2567h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
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_INITP_06(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
-INITP_07(256>h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
_INITP_08(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
_INITP_09(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
_INITP_OA(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
_INITP_OB(2567h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
_INITP_OC(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
_INITP_OD(2567h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
- INITP_OE(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
_INITP_OF(256~h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00)

) RAMB36SDP_inst (

.DBITERR(DBITERR), // 1-bit double bit error status output
_SBITERR(SBITERR), // 1-bit single bit error status output

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

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

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

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

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

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

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

.DI(DD), // 64-bit data input

_DIP(DIP), // 8-bit parity data input

-WEQWE) // 8-bit write enable input

):
// End of RAMB36SDP_inst instantiation

& M 1E R
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EAE . FHLY ILAVE £ XILINX:

SRL16
: 16-Bit Shift Register Look-Up Table (LUT)
o| SRLE | g

CLK

P

A

A2

A3 |

BZE

ZOTYAL ZLAUNMI VTRV IOAE I Ty T—T L (LUT) T, Y 7h LIV AZOESIL, AT A3, A2,
Al A0 DIEIC L > TR ESNET,

VI LVAZORSIE EETHIEL, ABSELIELTEET,

BEEDY TN UIPREZEERTAITIZ : AJT A3 ~ A0 DEEZ—EDEIZLET, Y7 LIRZT 1 ~
16 EYPDOEIIZRETEET, TRVAATOEIZEDY 7R LUAZOESIL, EX=(8x A3) +4 x A2) +
(2 x Al) + A0 +1 EWWOHRTEHTEXET, A3, A2, AL, A0 T _XTErOES (0000) 1T 7 LI2ZD

EXT1EYMIRY, 3T 1 054 (111D X 16 B MR ET,

TN ULPREZEEZBIMICELESEBRITIT : AT A3 ~ A0 DEEZELESEE T, 722213, A2, AL, A0 2

TRT1OEAE 11D IZA3 Z 105 01280 DE, V7 LUVAZDOEXT 16 B v s 8 B MIZE1L
LET, NERIZIE, 7 LY ZAZOEZITFEIC 16 EYRT, EOEYRDENH IENE0IT AT A3 ~

A0 DEIZ L > THESNET,

TR LYAH LUT OFIHHEZ TR E 3 2I20%, INIT B 4 #7016 HEEED Y TES, —HFLOH 1 x EAL
Bk Ed, INIT DEZIEELLRWESIT. 7 LY RAZ LUT ORNEITZ L 74X 2L — a5 2Fr (0000)
W2V TENE Y,

7y (CLK) 3 Low 7°5 High IZUIDEFDOLEEIZ, D DENT T LI AZOH | EvMIue—RInET, RIZZ
1773 Low 75 High IZWIWEEH AL 78 LU RAZDMEIFR DO EME Y MY 7 RS, BrLWMERT—REShET,
TRVAATDMEIZE ST TR LURZDOEINRED, Q IZFDOMENPH SIS ET,

mIER

ARB WA
Am CLK D Q

Am X X QAm)
Am ! D QAm - 1)
m=0,1,2.3
FHALDAAF &

AVAR =g ]

7 Eif

CORE Generator™ L w4 —F ARy

~ 7D R—h A A]
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FERATRELEE
Bt 24T & T4k &5 BA
INIT 16 %k 16 & M T TR ;‘/74#“11/»—*‘/3‘/%:@ Q A D WHifE
B
S TE R
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EAE . FHLY ILAVE £ XILINX:

SRL16_1
: 16-Bit Shift Register Look-Up Table (LUT) with Negative-Edge Clock

SALI61 | g

B[ BS e

XpazZ

ME

ZOTFTHPA TL AN VTN LI RE LTy T —T7 0 (LUT) T, 7k LIYAZOESIE, AT A3, A2,
Al, A0 DIEIC > TR ESNET,
VIR ULIVAZOEZZ, BETAIEL, BB EHIELTEET,
BEEDI IR UIRFZEERT DI : AN A3 ~ A0 DEEZ—EDMEIZLET, TR LI2AF T 1 ~
16 EYFDOREIICHRETEE T, TRLAANDOEIZEDY 7R LU AZOEST, EX =8 xA3) +(4 x A2) +
(2 x Al) + A0 +1 LVIHORTEHTXET, A3, A2, Al A0 BT _RTErOHES (0000) 1T T LIPAEZD
EXT 1 EYMIARY, T 1 04 (1111) 1% 16 By MRV 3,
TN ULPREEEZBIRMICELESEBRITIT : AT A3 ~ A0 DfEEZELESEE T, 722213, A2, AL, A0 7
TRT1OHAE Q1D IZA3 % 105 0 I8V DE, V7 LUVAZDOEXT 16 B v s 8 B MIZEAL
LET, NERIZIE, 7 LY ZAZOEZITFIC 16 EYRT, EFOEYRDENRH IEND0IT AT A3 ~
AQ0 DIBEIZ L > TIRESNVET,
TR VUAS LUT OFIMHEZIEE T A2, INIT BEEIC 4 #7016 ARV Y TET, —FLOH 1 i AL
EYMIZR0ET, INIT OEZFEELRVE AL, 7 LYAX LUT ONFIFI 7 4F 2L —ar fizEm (0000)
W2V TENE Y,
a7 (CLK) 28 High 205 Low IZUIWEPALXIZ. D OENBRY 7R LIURZOF 1 EvhMca—REnEd, Ricr
27 M High 225 Low 12U AHE 78 LU RAOEIZR DO EAIE Y M7 REN . FTLVER e —RESET,
TRUVAAFDEIZE ST TR LV AXOESNRFED, Q ICEDOENRHASNET,

B

AN H A
Am CLK D Q

Am X X Q(Am)
Am ! D Q(Am - 1)
m=0,1,2.3

THAVDANEZE

AVARR L E—gY ]

alll HesR

CORE Generator™ X w4 —F Ry

~7udHFR—h KA
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& XILINXe

ERATTREG R
e i AT E T4 7 BA
INIT 16 % 16 > M T _TEr OV T4X 2l —ar o Q I OYIHIE
EIRE
5 MR ¥R
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EAE . FHLY ILAVE € XILINX:

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

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

VIR LVAZORSIE EETHIEL, ABSELIELTEET,

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

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

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

A0 DfEIZ L > THIESNET,

VT7h LA LUT OFIEMEEIEE T 2121, INIT BIEIZ 4 10 16 EEEED Y CTEd, —FBLEOH &K BN
Y MI0ET, INIT OfEEEELRWEAIE. 71 v/x& LUT ORRIZay 74X =2 —ardizEe (0000)
W27V T7ENET,

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

MR

AN H

Am CE CLK D Q

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

Virtex-5 547 31) 4K (HDL A)
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& XILINXe

AR— D 5t 5

R—h4 A [ = g
Q 7 1 TN LVRE F—HMHT)
D AN 1 VINVLVRE F—H AT
CLK AS 1 rayy
CE AT 1 T 7T 47 High Dr/vay 7 A x—T )L
A AT 4 SRL DU —REDF A F Iy 7 5IR
A=0000 ==> 1 E'wvh 7 E
A=1111 ==> 16 Ewh ¥ 7R
THAUDANAE
AAB =gy AJ
i 1%
CORE Generator™ LU 44 —F 2l
~7ua@HR—h A
ERAFRRGREE
Bt 24T e TI#ILE FEA
INIT 16 # 16 B M FTRCERm A T4 X2l —arBOV TR LIRZEM IO
HIME % $5 E

VHDL

ik (A RBVT—23Y)

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

Library UNISIM;

use UNISIM.vcomponents.all;

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

-— Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

SRL16E_inst :
generic map (

INIT => X"0000'")

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

);

SRL16E

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

SRL data input

-- End of SRL16E_inst instantiation

Virtex-5 4731 #AAFK (HDL F)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

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

// Xilinx HDL Libraries Guide, version 12.1

// Initial Value of Shift Register

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

SRL data input

V24 All FPGAs
SRL16E #(
- INIT(16~h0000)
) SRL16E_inst (
-Q(Q, 17/
.AO(AD), 7/
.AL(AD), //
_A2(A2), 7/
.A3(A3), 7/
.CE(CE), 7/
.CLK(CLK), 7/
.D(D) 7/
)

// End of SRL16E_inst instantiation

EER N

Virtex-5 FPCGA &t —# — H AR

Virtex—5 FPGA & —# > — : DC #1EB L AL v F Fik
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£ XILINX: BAE . FTHALY TLAVE

SRL16E_1
: 16-Bit Shift Register Look-Up Table (LUT) with Negative-Edge Clock and Clock Enable

SRAL16E_1

Q

>

2R [ B[]

ME

ZOTHA L AUNE, Zavd A% —T )V (CE) DY T LI AZ VT w7 F—T )L (LUT) T, Zavrd
jfg?bmly“/““(“%b{’ﬁbiﬁ‘o TNV REDOESIF, AT A3 A2, Al A0 DfEIZE ST ESNET,

VIR LVAZORSIE BETLHILE, AESELILLTEET,

BEEDY I VIRZEERTHITIE : AT A3 ~ A0 DEE —EDEICLET, TR LVAZIT 1 ~
16 EVFOESICERETEET, TRLAANDEICEDY TR LV AZOEST, £&=(8xA3) +4 x A2) +
2 x AD+ A0 +1 EWVHORTHEHTEET, A3, A2, Al, A0 N T RTE B4 (0000) 1T 7k LI REZD

BT 1 EYMIRD, T 1 054 (1111 13 16 B MR E T,

I L PREZEZBIMICELERBITIT : AT A3 ~ A0 DEEZZ(LSEET, 722 1F. A2, AL, A0 2%
TRT1OEA Q1D IZA3 % 105 0 I8 EXDE, 7 LYVAXDOEST 16 Ev b 8 By MIZE1L
LET, NEEIZIE. D7 LPRZOEZITIFIZ 16 EYR T, EOE Y NOENH ENHNFEA S A3 ~

A0 DEIZL > TR EENET,

U7 LR LUT OFIMMEA T E T 2121, INIT JBIEIZ 4 M1 16 HEEED Y CTEd, —FBLEOH &K BN
B MIZRVES, INIT OfEEZFEELRWEAEIX. > 7 v/x& LUT ONFIZI2r 74X 2L — a2 H128 e (0000)
W2V T ENET,

CE 78 High ®¥4 . 7uv7 (CLK) 23 High 2°5 Low (ZUIN DL EXIT. D OENRY 7R LY AZOE 1 B hMT
FEFET, WiZIZmv )8 High 225 Low ([T HLE|Z CE 2N ngh DG, V7N LU AXOEITIRD mut >
MZTZR&E, FILWMERr—RENET, TRVAANDEIZESTY 7 LYRAZOEINRED, Q IZZFDEHH
J1SET, CE M Low DA, 7uy 7 @B IXEAIET,

i I 3R

A% Hi 5
Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 ! D QAm - 1)
m=0,1,2.3

_“'U"f/ DANB 73_ /i

AVAR =g ]

e s s

CORE Generator™ L w4 —F )

~7udHFR—h KAy
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& XILINXe

ERAARELE &

B LT & T4k | EEBH

INIT 16 #E%x 16 £y Mi TR_RTPe | ar7sFal—ar BT LIRZEH 1 OFH
E% 45 E

AR
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& XILINXe

SRLC32E

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

SRLC32E

| Attributes

| INIT=00000000

=

Al4:0)

|

L]

=
Iz2

-

CE

CLK
—P 32-Bit LUT-Based

Shift Register

Q3

lo

M=

X10958

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

A — 0D 5 B8

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

THAVDANEE

AVAR =gy aJ
HE 7 He 4t
CORE Generator™ 3L U\ 4% —K Nl
< 7adDYR—k ]

AV AR E— T AEAIE. 2O B — RN RO IS L E T,
CLK ANEEE DIy ) —RZ, D ANEVT7NENT DT —% V—AIZ, Q 1% FDCPE A F721%

FDRSE A /72 E DG 2T AT 4 32— a Al LET,

Jayy AF—T ) ¥ (CE) 137ayy A 3 —T VGBI T 50, ALV EITmEEE 1 IZLET,

S5EYR NZA T, —EDME 0~ 3D IZLTY IR LIPAZOESE 1 ~ 32 B NIEETHH) . T3y 75
FEICL T IR L AZDOESEY | ~ 32 By hOHIBHTETETAHZLL TEXET,

VIR LVUAZDESE 32 B RO RELT LA, Q31 B %2#%KEdD SRLC32E @ D AJJIZHEREL T

AAT =Rk LET,
Q31 Hi /1% SRLC32E LISMI#HE R 5 LITTEEE A,
Q X, AT —F TR THHEHTEET,

32w 16 D INIT BT, V7 LIURAZDOPIHAL 7R RE— U B HEETXET,

INIT[0] 1%, 7T U RENDHHIDIE T,

ERARELE
B 247 & TIHIE 5 BA
INIT 16 %% 32 By Mi T _RCPnr SRLC32E OHIEAD Y T~ NEZ— 2R 7E

VHDL 521 (/2 RA T —23Y)

WD 2 S>ORETHIFIELEWVWES T — L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

-— Virtex-5

-— Xilinx HDL Libraries Guide, version 12.1

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

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

-- End of SRLC32E_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

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

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

SRLC32E #(

- INIT(32”h00000000) // Initial Value of Shift Register
) SRLC32E_inst (

-Q(Q, // SRL data output

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

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

.CE(CE), // Clock enable input

_.CLK(CLK), 7/ Clock input

.D(D) // SRL data input

);

// End of SRLC32E_inst instantiation

s HIEHR
Virtex-5 FPGA ot —#— #H AR
Virtex-5 FPGA 7 —# 3 —h : DC $tEB LA v T Rk
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& XILINXe

STARTUP_VIRTEXS

: Virtex®-5 Configuration Start-Up Sequence Interface

USRCCLKO
USRCCLKTS |
USRDONEO |

USRDOMN ETS_

TCK_SPI
DIN_SPI

GsR_
GTS

CLK
=

STARTUP_VIRTEX5

V-5 Global Set/Reset,
3-State SPI and
Config Start-Up Access

M=E

 £os

CFG_CLK

CFG_MCLK

X10959

ZOTHA VAL, 77—V IERIEY R/ VYR (GSR) 15 5. 7 m— b A A7 —h (GTS) B A ERR .
Wiz 74 ¥ a2l —a A5 75, SPI PROM 2MEHENS556 1 SPLPROM O A B Il ~puay v/ LT /834 A
L OBRICHEHENE T, TAALADIL T 4X 2L — g DDA — T = AT D I a7 5l
HT20%ELZY, a7 FXalb—ay /ayleENEay v 7\l T7 78 AZE 50 b SN ET,

R—h DB

R—r4 A = B EE
EOS H A 1 AT 4K 2 —ar DR T ERT T IT47
High D15 &
CFGCLK H 1 a7 4K a2l —ar DAy Jay 7 H
CFGMCLK H A 1 a7 4K a2l —aryONEA L —2DIay s
H 7
USRCCLKO AT 1 W —3— CCLK
USRCCLKTS A 1 N —%— CCLK A AT —h f 1 —T )b
USRDONEO AF 1 N — % — DONE B> D H 1 2|
USRDONETS A 1 2—H— DONE hIA AT —h £ F—T L
TCK_SPI H 1 SPI PROM > 74X ol — a2 LB E D
TCK a2 74X al— gy B ~DONET 7 A
DIN_SPI H A 1 SPI PROM @iy 74X alb— a2 ALIZREAED
DIN 274X a2l —i gy B ~DONET 72
GSR AN 1 7 7747 High GSR 15 =
GTS A 1 775 4+7 High GTS 125
CLK AN 1 Z—W— AF— T Tav s
Virtex-5 54731 A4 F (HDL A)
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-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

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

HHAOZa— )V NIAAT = RMERENLS A, @Y —A B E3ay vy 2207 VIT7 47 O GTS AJ)
BT LET, ﬂ/74ﬂe11/w/a/0>x£-? NT o7 = ADay Y ERET A, T A b0 ay
IHEZDTY AL TLARD CLK Bz # ki LEd, CFGMCLK 3L U CFGCLK #fi 4 2L, Niar 7 4%
L—ay 7auZilT7 7 BATE, EOSE Biiar 74X alb—yay AZ— T o7 —F U A0 T 252 £7,

SPI PROM %-{ii Ffi LTT/\47\%:/74%11/%\/5/¢%.’>&E/\ 12, 274X 22— g %D SPIL PROM ~DO7 7t
AMMHLBETHNIE., 20z R —3x D TCKSPI B L DINSPI U 2 AL CAIMOFEHAa L 74 ¥ oL — g0
ANEANZT 7 BRATEALHICLET,

VHDL &Rk (/2 RAVST—23Y)

WD 2 OOELPAFELRWG BT =L, 2T 4T EE ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

—-- STARTUP_VIRTEX5: Startup primitive for GSR, GTS or startup sequence control,

- SP1 PROM pins, configuration clock and start-up status
Virtex-5

- X|I|nx HDL Libraries Guide, version 12.1

STARTUP_VIRTEX5_inst : STARTUP_VIRTEX5

port map (
CFGCLK => CFGCLK, -- Config logic clock 1-bit output
CFGMCLK => CFGMCLK, -- Config internal osc clock 1-bit output
DINSPI => DINSPI, -- DIN SPI PROM access 1-bit output
EOS => EOS, -- End of Startup 1-bit output
TCKSP1 => TCKSPI, -- TCK SP1 PROM access 1l-bit output
CLK => CLK, -- Clock input for start-up sequence
GSR => GSR_PORT, -- Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS_PORT, -- Global 3-state input (GTS cannot be used for the port name)
USRCCLKO => USRCCLKO, -- User CCLK 1-bit input
USRCCLKTS => USRCCLKTS, -- User CCLK 3-state, 1-bit input
USRDONEO => USRDONEO, -- User Done 1-bit input
USRDONETS => USRDONETS -- User Done 3-state, 1-bit input
):

-- End of STARTUP_VIRTEX5_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

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

// control,
// Virtex-5

SPI PROM pins, configuration clock and start-up status

// Xilinx HDL Libraries Guide, version 12.1

STARTUP_VIRTEX5 STARTUP_VIRTEX5_inst (

.CFGCLK(CFGCLK) , 7/
.CFGMCLK(CFGMCLK) , //
_DINSPI(DINSPI), 7/
.EOS(EO0S), //
_TCKSPI(TCKSPI), 7/
.CLK(CLK), //
_GSR(GSR_PORT), 7/

.GTS(GTS_PORT), /7
.USRCCLKO(USRCCLKO), /7
-USRCCLKTS(USRCCLKTS), 7/
.USRDONEO(USRDONEO), /7
_USRDONETS(USRDONETS) 7/

);

Config logic clock 1-bit output

Config internal osc clock 1-bit output

DIN SP1 PROM access 1-bit output

End Of Startup 1-bit output

TCK SP1 PROM access 1-bit output

Clock input for start-up sequence

Global Set/Reset input (GSR can not be used as a port name)
Global 3-state input (GTS can not be used as a port name)
User CCLK 1-bit input

User CCLK 3-state 1-bit input

User Done 1-bit input

User Done 3-state 1-bit input

// End of STARTUP_VIRTEX5_inst instantiation

EER AR

Virtex-5 FPGA I 7 4 F¥ ol —vay a—%— HAK

Virtex—-5 FPGA & —# > — : DC #iEB L OAA v F Fik
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£ XILINX. BAE . FTHALY TLAVE

SYSMON

: System Monitor

!
pips0)| S AN DO[15:0]
DADDRI6:0) i

DEN | JTAGBUSY
DWE | JTAGMODIFIED
DCLK | JTAGLOCKED
CONVSTCLK | oT
RESET | ALM[2:0]
CONVST =
— HAMNNEL[4:
VAUXP[15:0] (4]
VAUXN[15:0] | EOC
EOS
VP | —
VN | BUSY
X10366

M=E

ZOTFY A LA ME, 10 B b, 200kSPS (a7 L/ F) @ Analog-to—Digital Converter (ADC) & X— R |ZH%
EEINTWET, ADC 1T, KEDOA LV F o7 voh—LlAabE T A Fy 7 BRBERIOF v FEERED
FPGA OW B /2B E/ T A—2 %3 T 201 HSvET, FMBELEICIX, EHOT a2z AJj~<7 (VP/VN) &
16 O —H — N #IR A FER T s A (WiBh 7 a2z A7) (VAUXP[15:0], VAUXN[15:0)) 2/ LT, 47
nlZ ANEFERTHE, ADC THR—RRT 7 —I v OB RS ER X E T,

Virtex-5 547 351) 5i4F (HDL )
UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 343




EAE . FHLY ILAVE € XILINX:

AR— D 5t 5

R—k4 /4T B T hE

ALM[2:0] H 3 IR Vecint 8L Vecaux @ 3 B M T T — 24

BUSY H 1 1 EvhH /1 ADC BV —1E 5

CHANNEL[4:0] H 5 5 B MU T v L g IR

CONVST AT 1 1 By b AT EHBH bR

CONVSTCLK AA 1 LY AT BB vy s

DADDR[6:0] AT 7 FAFIvr Var 7 Xalb—arD TEvhATT
KL R XA

DCLK AN 1 FAFIvr Var74Falb—ard 1 v A7
=574

DEN A 1 AAFIvr Var74F¥Fal—arD 1y AS
AFR—T )

DI[15:0] AF 16 HAFIvr Jar7 Fal—a0 16 EvhAT
T =B XA

DOL15:0] 7 16 B AFIy7 Jar T4 Xal—varo 16 Ev ki
T =K N

DRDY 7 1 FAFIyr Var7z Fal—varo 1 ey
F—2 LT

DWE AT 1 ZAFIyr Var74Fal—ard 1 Evh AN
A A F—T L

EOC H A 1 D 1 By M )R

EOS Hi A 1 =L AD 1y M I UR

JTAGBUSY H 1 1 © v F JTAG DRP £ —

JTAGLOCKED th7 1 1Y) DRP R —h my 2

JTAGMODIFIED H 1 DRP ~® 1 By M T) JTAG FHEIA A

oT H 1 BET7I—20 1y

RESET A 1 1 Y MATJT7 2747 High V> b

VAUXN[15:0] AT 16 16 ' R AJ) N RIAHBY 7 F a7 A )

VAUXP[15:0] AT 16 16 & b AT PAIREBY 7 =7 A

VN A7) 1 I EY AT NAIT Fer A

VP AT 1 1y AJ PRITF a7 AT)

THAVDARNEE

AV AR —ay HELE

HEFR ol

CORE Generator™ B L O\ 4 —FK AT

< 7adHR—k AT
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£ XILINX: BAE . FTHALY TLAVE

FUTAHIANBIOH A= T _XTERL, 2O R =R hDELTIEAAETORBEEZRELET, &
Ral—iailiE, Tl B OEEERETT VIZETTOILT AN 7y ANVEERLES, 7 AN 77 AL
D7 F—=<vMIKDELBYTT,

// 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[O], VAUXN[O],----cccccoa . 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: ZOIA—REIALASNANT AT THRAMIRGRAR—=AZBIILIRNTIZE N, J /3L =7 — )35
ETHHENHVET,

ERATTREGEIE

B 247 & T4 ]

INIT_40 16 1%L %S:E%?foo ~ 1610000 a7 4F¥ 2l —Tar LYRZ O
INIT 41 16 1%L }giﬁgoo ~ 1610000 a7 4F¥al—var LYRS ]
INIT_42 16 %% 121}}:%%00 ~ 16" h0800 ar 74X 2l —ar LURS 2
INIT 43 16 %K }gjﬁg&oo ~ 1610000 FAN VAL

INIT 44 16 % }giﬁgﬁgﬁoo ~ 1610000 FAN VLY RAZ ]

INIT 45 16 HE % }gjlﬁ?ﬁ%oo ~ 16”h0000 FANLVRAK 2

INIT_ 46 16 %% %S:E%%OO ~ 16”h0000 FANLVRAHZ 3

INIT_47 16 %% %gilﬁ%?foo ~ 16”h0000 FAN LY A 4

INIT 48 16 %gﬁ%gfoo ~ 16”h0000 Dt/ P & ]

INIT 49 16 HH gﬁ%gfoo ~ 16”h0000 DAt/ SR |

INIT 4A 16 15K }g}ﬁggoo ~ 16”h0000 =R VD RH 2

INIT 4B 16 ¥ }gjﬁgﬁgﬁoo ~ 16”h0000 VT UALVRE 3

INIT_ 4C 16 M5 }gjﬁggfoo ~ 16”h0000 V= UALURAE 4

INIT_4D 16 %% }S:E%%OO ~ 16”h0000 VU A LURR S
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B 547 =} TIHIE | EREA

INIT_4E 16 % 16°h0000 ~ | 16"h0000 VA LDAL 6
16” hffff

INIT_AF 16 £ 16"h0000 ~ | 16”h0000 VALV AL T
16’ hffff

INIT_50 16 4% | 167h0000 ~ [ 167h0000 77— LRV RS0
16’ hifff

INIT51 16 3 % 16°h0000 ~ | 16"h0000 TI—AHIRL Y AK 1
16’ hifff

INIT_52 16 %% | 167h0000 ~ [ 167h0000 7T AR YR 2
16’ hifff

INIT 53 16 %% | 167h0000 ~ [ 167h0000 77— LRV RS 3
16’ hffff

INIT_54 16 1% 16°h0000 ~ | 16"h0000 T T — LR VA 4
16” hfff

INIT_55 16 % 16°h0000 ~ | 16"h0000 7T —LHIRL A4 5
16” hffif

INIT_56 16 % 16°h0000 ~ | 16"h0000 7T LHIRL VA4 6
16’ hffff

INIT_57 16 ¥4 [ 167h0000 ~ | 167h0000 7T — LRV RS T
16’ hifff

SIM_DEVICE S VIRTEX5 VIRTEX5 Ralb—var 0y —5 vk TR 773
VIRTEX6

SIM_MONITOR FILE SCFH 0 B b330 | design.txt Ylal—var TFRZ AN T AN
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€ XILINX: 4T FTHALY ILAVE
= > > -~
VHDL it (A RAVIIT—23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- SYSMON: System Monitor
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1
SYSMON_inst : SYSMON
generic map (
INIT_40 => X"0000", -- Configuration register O
INIT_41 => X"0000", -- Configuration register 1
INIT_42 => X"0000", -- Configuration register 2
INIT_43 => X"0000", -- Test register 0
INIT_44 => X"0000", -- Test register 1
INIT_45 => X"0000", -- Test register 2
INIT_46 => X'"0000", -- Test register 3
INIT_47 => X"0000", -- Test register 4
INIT_48 => X"0000", -- Sequence register 0O
INIT_49 => X"0000", -- Sequence register 1
INIT_4A => X"0000", -- Sequence register 2
INIT_4B => X"0000", -- Sequence register 3
INIT_4C => X"0000", -- Sequence register 4
INIT_4D => X"0000", -- Sequence register 5
INIT_4E => X"0000", -- Sequence register 6
INIT_4F => X"0000", -- Sequence register 7
INIT_50 => X"0000", -- Alarm limit register 0O
INIT_51 => X"0000", -- Alarm limit register 1
INIT_52 => X"0000", -- Alarm limit register 2
INIT_53 => X"0000", -- Alarm limit register 3
INIT_54 => X"0000", -- Alarm limit register 4
INIT_55 => X'"0000", -- Alarm limit register 5
INIT_56 => X"0000", -- Alarm limit register 6
INIT_57 => X"0000", -- Alarm limit register 7
SIM_MONITOR_FILE => "design.txt') -- Simulation analog entry File
port map (
ALM => ALM, -- 3-bit output for temp, Vccint and Vccaux
BUSY => BUSY, -- 1-bit output ADC busy signal
CHANNEL => CHANNEL, -- 5-bit output channel selection
DO => DO, -- 16-bit output data bus for dynamic reconfig
DRDY => DRDY, -- 1-bit output data ready for dynamic reconfig
EOC => EOC, -- 1-bit output end of conversion
EOS => EOS, -- 1-bit output end of sequence
JTAGBUSY => JTAGBUSY, -- 1-bit output JTAG DRP busy
JTAGLOCKED => JTAGLOCKED, -- 1-bit output DRP port lock
JTAGMODIFIED => JTAGMODIFIED, -- 1-bit output JTAG write to DRP
OoT => 0T, -- 1-bit output over temperature alarm
CONVST => CONVST, -- 1-bit input convert start
CONVSTCLK => CONVSTCLK, -- 1-bit input convert start clock
DADDR => DADDR, -- 7-bit input address bus for dynamic reconfig
DCLK => DCLK, -- 1-bit input clock for dynamic reconfig
DEN => DEN, -- 1-bit input enable for dynamic reconfig
DI => DI, -- 16-bit input data bus for dynamic reconfig
DWE => DWE, -- 1-bit input write enable for dynamic reconfig
RESET => RESET, -- 1-bit input active high reset
VAUXN => VAUXN, -- 16-bit input N-side auxiliary analog input
VAUXP => VAUXP, -- 16-bit input P-side auxiliary analog input
VN => VN, -- 1-bit input N-side analog input
VP => VP) -- 1-bit input P-side analog input
):
-- End of SYSMON_inst instantiation
Virtex-5 547 3') 714k (HDL A)
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Verilog i1t ([ RE2 L T—3Y)

// SYSMON: System Monitor

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.1

SYSMON #(
_INIT_40(16°h0), 7/
_INIT_41(167h0), 7/
_INIT_42(16°h0), 7/
_INIT_43(167h0), 7/
_INIT_44(16°h0), 7/
_INIT_45(167h0), 7/
_INIT_46(16°h0), 7/
_INIT_47(167h0), 7/
_INIT_48(16°h0), 7/
_INIT_49(16°h0), 7/
_INIT_4A(16°h0), 7/
_INIT_4B(16°h0), 7/
_INIT_4C(16°h0), /7
_INIT_4D(16°h0), 7/
CINIT_4E(167h0), 7/
_INIT_4F(16°h0), 7/
_INIT_50(167h0), 7/
_INIT_51(16°h0), 7/
_INIT_52(167h0), 7/
_INIT_53(16°h0), 7/
_INIT_54(167h0), 7/
_INIT_55(167h0), 7/
_INIT_56(167h0), 7/
_INIT 57(16”h0), 7/

-SIM_MONITOR_FILE('design.

) SYSMON_inst (
.ALM(ALM),
.BUSY(BUSY),
.CHANNEL (CHANNEL) ,
.Do(DboO),

.DRDY (DRDY),
-EOC(EOC),
.EOS(EO0S),

.JTAGBUSY (JTAGBUSY), 7/

Configuration register 0O
Configuration register 1
Configuration register 2
Test register O

Test register 1

Test register 2

Test register 3

Test register 4

Sequence register
Sequence register
Sequence register
Sequence register
Sequence register
Sequence register
Sequence register
Sequence register
Alarm limit register
Alarm limit register
Alarm limit register
Alarm limit register

~N~Nooh~hWNEFRO

~N~NooahwWNRERO

Alarm limit register
Alarm limit register
Alarm limit register
Alarm limit register
txt™) // Simulation analog entry file
// 3-bit output for temp, Vccint and Vccaux
// 1-bit output ADC busy signal
// 5-bit output channel selection
// 16-bit output data bus for dynamic reconfig
// 1-bit output data ready for dynamic reconfig
// 1-bit output end of conversion
// 1-bit output end of sequence
1-bit output JTAG DRP busy

. JTAGLOCKED(JTAGLOCKED), // 1-bit output DRP port lock
.JTAGMODIFIED(JTAGMODIFIED), // 1-bit output JTAG write to DRP

.0T(OT),
_CONVST(CONVST),

// 1-bit output over temperature alarm
// 1-bit input convert start

_.CONVSTCLK(CONVSTCLK), // 1-bit input convert start clock

-DADDR(DADDR),
.DCLK(DCLK),
_DEN(DEN),
DI,
_.DWE(DWE),
_RESET(RESET),
_VAUXN(VAUXN),
-VAUXP(VAUXP),
_VN(VN),
_VP(VP)

);

// End of SYSMON_inst i

s IE R

// 7-bit input address bus for dynamic reconfig
// 1-bit input clock for dynamic reconfig

// 1-bit input enable for dynamic reconfig
// 16-bit input data bus for dynamic reconfig
// 1-bit input write enable for dynamic reconfig
// 1-bit input active high reset
// 16-bit input N-side auxiliary analog input
// 16-bit input P-side auxiliary analog input
// 1-bit input N-side analog input
// 1-bit input P-side analog input

nstantiation

Virtex—5 FPGA =.—#'— HAK

Virtex-5 FPGA & —# > — : DC ¥tk L O A T H i
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& XILINXe

TEMAC

: Tri-mode Ethernet Media Access Controller (MAC)

M=

IDOTHAY ZUAMIUL A=Y Ry b YAT LOFEREO KM 2T 120, Bl 2 icar 7 4F ol —ar mTReER
T RTF YR A —=H Ry h MAC 28 1| X7 EFENET,

THAUDANAEE

AVARB L Z—ay NG|
He i A
CORE Generator™ XU 4 —F HELE
~ DY R —h ARAf
EF N

Virtex-5 =V _XF v N AE—F f—H Ry MAC = —H#— H AR
Virtex-5 FPGA 7 —# Y —b : DC FitEB LA v F ik
Virtex-5 FPGA @.—#— HAK
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& XILINXe

USR_ACCESS_VIRTEXS3

: Virtex-5 User Access Register

USR_ACCESS_VIRTEX5
DATA[31:0]
iATAVALlD
CFGCLK
Configuration Bitstream [
Data Access
X10960

M=

TOTFHWAY LAV T AL, T X2l —ar aVy IO 32 B NDL D AZIZT 7 EATE, EvhAL
V= NHDT —H BT IENTELINNTRVET, 72E201E, ar 74X 2 —2a % IZ FPGA T A0 b

E YR AR — B — AR TEEN =T — R T VB AT HIENTEET,

A — 0D 5 B8

R—k4 A [ B B ae

DATA H A 32 ar 74 Xalb—var i h7F—x

DATAVALID ) 1 BhieT —H%&E LT 7747 High ® DATA AR—h
CFGCLK Hi 5 1 a4 al—ay yayy

THAVDANAFE

AVAR v T—ay i
HERR e
CORE Generator™ B LU 4 —R A
~7adYR—k )

VHDL 521k (/2 RA T —33Y)

WD 2 OORESTNFELLEWEAITar — L., T4 T4 B S ORI AT ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- USR_ACCESS_VIRTEX5: Configuration Data Memory Access Port
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.1

USR_ACCESS_VIRTEX5_inst : USR_ACCESS_VIRTEX5

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

);

-- End of USR_ACCESS_VIRTEX5_inst instantiation
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£ XILINX: EA4BE: THAY ILAVE
Verilog 881k (A2 RAL T —3Y)
// USR_ACCESS_VIRTEX5: Configuration Data Memory Access Port
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.1
USR_ACCESS_VIRTEX5 USR_ACCESS_VIRTEX5_inst (
-.CFGCLK(CFGCLK), // 1-bit configuration clock output
_DATA(DATA), // 32-bit config data output
_DATAVALID(DATAVALID) // 1-bit data valid output
)
// End of USR_ACCESS_VIRTEX5_inst instantiation
EX LR
Virtex-5 FPGA == —+4%"— b AF
Virtex=5 FPGA 7 —# 3 —} : DC fiEB L OAAL v T FiE
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