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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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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"",
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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")
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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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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
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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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& XILINXe

PLL_BASE

: Basic Phase Locked Loop Clock Circuit

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

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

Fhase Locked Loop
Clock Circuit

H10851

M=E

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

o TWERAD, A7y Oz 7R, i

BT HENDHVET,

R—rDERHA

BTE, FoTa—T4 VAINRV VT TANEEE

R—r4 A F ] M HE
gav 7/ AN

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

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

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

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

AT =& 2T/ HIE A T

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

RST AT 1 FERMY YR
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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
SOURCE_ 1% SYSTEM_SYNCHRONOUS %, 712
SYNCHRONOUS T —H L THAE S TRLAR A3 i > T
VWA EX|ZIE SOURCE_SYNCHRONOUS
PHEHALET,
BANDWIDTH =l HIGH. LOW OPTIMIZED Dok ik~ — U7 E @ PLL Rk
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
CLKOUTS5_DIVIDE
CLKOUTO_PHASE T 0.01 ~ 360.0 0.0 CLKOUT Zay 7 DA 7 &
CLKOUTI_PHASE M EHTHRELET, 90 1% 90 EE/-
CLKOUT2_PHASE, X450 1 FATVOMEA 7',
CLKOUT3_PHASE | 180 1% 180 EFi=ix 2 o 1 Ao
CLKOUT4_PHASE ONARF 7'y e RLET,
CLKOUTS5_PHASE
CLKOUTO0_DUTY_ R 0.01 ~ 0.99 0.50 CLKOUT 7uy M DT 2—7F 4 ¥
CYCLE . AV NENR—E N THRELET, 0.50
CLKOUTI_DUTY_ DIFE . T a—T 4 P A701T 50% 12
CYCLE . R0ET,
CLKOUT2.DUTY.
CYCLE .
CLKOUT3_.DUTY.
CYCLE .,
CLKOUT4.DUTY.
CYCLE .
CLKOUT5.DUTY.
CYCLE
CLKFBOUT_MULT I 1~ 64 1 BIDE W= EH T AT, TXTD
CLKOUT Zwmv 7 )&%+ 2%+
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,
REF_JITTER EE 0 ~ 0.999 0.100 V77V A rayy OoXii V770
VA Iy DEETRLE Ul (=
hAZ =)L) THELET, ZOfH
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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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Virtex-5 FPGA 5 — %> —h

. DC Bt B L OAA T Kk

Virtex-5 4731 #AAFK (HDL F)

UG621 (v12.1) 2010 £ 4 A 19 B

http://japan.xilinx.com

245


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:

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
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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
Virtex-5 FPGA 7 —%# 3 —h : DC FtE B L UAA v T Fe itk
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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
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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)
UG621 (v12.1) 2010 &£ 4 B 19 B
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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

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

Virtex-5 4731 #AAFK (HDL F)
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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

Virtex-5 4731 #AAFK (HDL F)
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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)
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& 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
Virtex-5 475" Ai4AF (HDL f)
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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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& XILINXe

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
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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
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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
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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
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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

Virtex-5 FPGA . —#— H AR
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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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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
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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

Virtex-5 547 351) 5i4F (HDL )
UG621 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 291




& 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
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& 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]

Virtex-5 5473 4K (HDL F)
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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
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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,
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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,
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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,
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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"",
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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 #(
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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) ,
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-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
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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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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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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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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
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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
Virtex=5 FPGA = —¥— JHAF
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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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& XILINXe

FERATRELEE
Bt 24T & T4k &5 BA
INIT 16 %k 16 & M T TR ;‘/74#“11/»—*‘/3‘/%:@ Q A D WHifE
B
S TE R

Virtex-5 FPGA = —#'— HAF
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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

Virtex-5 FPGA = —#'— HAF
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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

Virtex-5 FPGA = —#'— HAF

Virtex=5 FPGA & —# > —h : DC ¥ B L AL F Fi ik
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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

Virtex-5 4731 #AAFK (HDL F)
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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

338 http://japan.xilinx.com
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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

Virtex-5 4731 #AAFK (HDL F)
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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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£ XILINX: BAE . FTHALY TLAVE

-_“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

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

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,
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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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& XILINXe

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
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& XILINXe

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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