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TDTHFAY TLAVE EBEHRDILAVE
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
<%0 : Simple Dual Port RAM

BRAM_SDP_MACRO

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

WE(f(WRITE_WIDTH):0)

DO(READ_WIDTH:1:0)
|___|
WREN
RST
WRCLK
Attributes
BRAM_SIZE-18Kb
DO_REG-0
INIT-0
| READ WIDTH-36 __ __ __ __ __
WRITE_WIDTH-36
SIM_COLLISION_CHECK-ALL
SRVAL-0
INIT_FILE-NONE
RDADDR(8:0)
RDEN
REGCE

RDCLK

Simple Dual Port RAM

X10923

M=

FPGA T /3A AT 7 a7 RAM 238l & £, LA RAM/ROM (36kb F721% 18kb) L Tar 7 4F¥ =2l —aT
TFET, INHOT Yy RAM IZIEZ, KEOF T 7 F—He@mllh ORI N TEET, A LEEEZIAL
I, AR =R M SN D7 ay ZIZFERIZFEL CHEITENET, 72721, READ & WRITE ei%a/}ia:éﬂaﬁbf
B, BEWIIHERMT, ACAEY TVAZTI7EALET, SAMAR—T VO EZAHRDAIREIZRD, A7 vav
O VA% L T RAM @ clock—to—out ¥ A LM CExEJ,

AE ZOTLAUNME, IAHLBLOEZSIALDOR —FDOEARFECIZRDICar 74X a2 — a5 0N
&)D\iﬁ—o

R— kD 5t 5

R—r% AR & Hae

IR —1b

DO A ay 74 Xal—iarEEBR RDADDR T ESNI=T —&H J) /3 A
AR —k

DI AT Oy 74X al—arREBR WRADDR THEINIZT —Z A SjR A
WRADDR, A7 ar 74X al—ar KRB M EBXIAL/HHFHLT RUAA T SR
RDADDR

WE AT a7 4Xal—varKEsm NAMBZA S AR —T )L

WREN, A 1 FTAN V=R AR —T )1

RDEN
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R—r4£ [ = B EE

SSR AT 1 HAL 22O Rk

REGCE AN 1 HhvoAxzorayy A x—7 1 N7 (DO_REG=1
DBENZDIHAR))

WRCLK, AT 1 EXIALR/FmHAH LIy AT

RDCLK

OV IJ4F¥al—avE

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

THAVDANFE

Z® UniMacro IZAV AZ L —2ab DB NFHE T, TIITATNIRTGA—FERETEHIOICLIZzbo T, k=
RO T74X 2l —var£ESBL, T VA BT IR EL TIEEN,

A AB T —ay T
i D)
CORE Generator™ B L O\ 4 —FK A ]
ARG ES
Eit RAT & TI+ILE EL)]
BRAM _SIZE SCEFRF) 36Kb, 18Kb 18Kb RAM % 18kb F7z1% 36kb AEVEL T
a7 4Fal—varyLET,
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=4k "84T

TI4ILE

FtBA

DO_REG Ly

0

E% 112925E, RAM OH LT A

BISAZ—T LT RAM D260

clock-to—out #A ARSI ET, 7=
2L, st LV AT v oray s YA
AL ET, E%E 0I2T5E,1
iyl AN TEt UM R RETT
M. clock—to—out ZA LN ELLVFET,

INIT 16 %L

72 By ME

ER NG =

g T 4X 2l —ar %o ORI
WEEELET,

READ_WIDTH, Ligg
WRITE_WIDTH

1~ 72

36

DI/DO /SADME %5 E, READ_WIDTH
L WRITEWIDTH IZ[RIUfEA 8 ET 5
MERBYET,

INIT_FILE pa=yl

0 By 34

NONE

ME A S o7 7 AL D4 Hi

SIM_COLLISION_ ST
CHECK

ALL, WARNING_
ONLY .
GENERATE_X_
ONLY,

NONE

ALL

AEVDBENRELIGAITI I
L— /a/@éb{’?%%’%{ﬁf%iﬁ“o it
ATk DERBY T,

ALL IZRETHE, BHE Ay Z—
DS, BE#ETHHITBLIO
AEVOMEBRE X) 1220 FET,

WARNING_ONLY [ZRET DL,
B Xy = OB &,
B# T2 H B LAY OfEIE
TOEERFFSNET,

GENERATE_X_ONLY |2 ET 5
LRy — DT ER T,
B9 2 H N BIOATYDEN
RE X) 127 ET,

NONE [ZREE T D&, i Ay —
VI, a5 B
FORAERVDHIZFDFEREFE
nEd,

AE: ALL UADOMEIZEETDHE, &
Ral—variz T A O EE R
WCERRBIED, ZOHEE T
D EITEE N LIETT, I,
TEk/>Ial—vay FHALY HA
FJZEZRRLTLTEEN,

SIM_MODE R

SAFE F£721% FAST

SAFE

/\:_1/ 2arDHDEETT,
FAST IR ETHE, a2l —Tay
%7‘/]/75)/\71- ’?/Xi*ﬁ{‘ KT
FATSNET, ML TAR/ P32
L—yary YA TARIES L
TLIE&EW,

SRVAL 16 #E%%

72 By ME

T_RCEn

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

INIT_00 ~ 16 #¥%
INIT_7F

256 £ ME

ERE NG =

16Kb ¥£721% 32Kb OF —& AEY 7L
A DY HMEZTEE
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Bt BT & TI4ILE sRER
INITP_00 ~ 16 L 256 £ M FTRTER 2Kb F721% 4AKb DRV T ¢ F—H AE
INITP_OF U T A D HEZ TR E

VHDL 8 (2 RAVL T —3Y)
KD 2 OOILBFAELRNG AL, a8 —LTEr T4 T4 5 E ORNTA T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SDP_MACRO: Simple Dual Port RAM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

-- 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_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"",
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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

XXX XXX

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_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_01 => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

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

INITP_08 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_09 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_OB => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OF => X'0000000000000000000000000000000000000000000000000000000000000000"")
port map (

DO => DO, -- Output read data port

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 E8ik (A RAV T —23Y)

// BRAM_SDP_MACRO: Simple Dual Port RAM

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

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

_WRITE_WIDTH(O0),
-READ_WIDTH(O),

.DO_REG(0),
CINIT_FILE (NONE™),
_SIM_COLLISION_CHECK (ALL™), /7 Collision check enable "ALL", "WARNING_ONLY",

// Optional output register (0 or 1)

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

Virtex-5 5473') 74K (HDL F)
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// ""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(727h000000000000000000), // 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_OB(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_10(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

// The next set of INIT_xx are valid when configured as 36Kb
- INIT_40(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

_INITP_00(256" hOOOOOOO0000000OOOOOOO000000OOOOOOOO000000OOOOOOOOOOOOOOOOOOOOOOO)
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

Virtex-5 5473') 74K (HDL F)
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- INITP_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_0OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OF (256 >h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SDP_MACRO_inst (

.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

AR R
Virtex-5 FPGA = —+#— HAK
Virtex-5 FPGA 7 =% —1 : DC 1B L OAA v F 5k

Virtex-5 547 31) 4K (HDL A)
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BRAM_SINGLE_MACRO
<40 : Single Port RAM

DI(WRITE_WIDTH:1:0) BRAM_SINGLE_MACRO

ADDR(f(BRAM_SIZE):0)

WE(f(WRITE_WIDTH):0)

DO(READ_WIDTH:1:0)
||

Attributes
BRAM_SIZE-18Kb
EG-0

DO_RI

INIT-0

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST

SRVAL-0
INIT_FILE-NONE

EN
REGCE
RST
CLK

Simple Port RAM

X10922

M=

FPGA T /3A A2 7 a7 RAM 288 S £, L RAM/ROM (36kb £721% 18kb) LTy 7 (¥ a2l — g9 TX
FT, 2NEDOT T R—D T avZ RAM 21, KEDOA L Fv 7 F —REEEH N ORI HTEET, Ak
AR —TIVDOEBZABNAREIZRY T ar OB L2252 AL T RAM @ clock—to—out XA LEMEHETXES,

R—rDERHA

R—b4 A [ g K HE

H AR =k

DO H A a7 4¥Xalb—ar#FEE | ADDR THESNETF —2H 8%
2R

AR —=k

DI AF a7 4FXalb—ar#FEE | ADDR THESNWETF —Z A S8 %
Z R

ADDR AH ar74F¥alb—varfr | TRUAATIRR
2R

WE A7 ;‘/74i€:v—ya‘/§% NAMEZ A AR —T )L
Z IR

EN AT 1 EXIAL/FIHAHLAFR—T L

RST AT 1 H AL AZ DR E > b

REGCE AS 1 MOV o2ZD ey 43 —7 v A1) (DOREG=1 D

AT DIHAHE)
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R—hr4 A B HRe
CLK AT 1 ruay 7 NJ)
aAvIJq4¥al—arvk
WRITE_WIDTH READ _WIDTH BRAM_SIZE ADDR WE
37 ~ 172 37 ~ 172 36Kb 9 8
36 ~ 19 10
18 ~ 10 11
9~5 12
4~3 13
2 14
1 15
36 ~ 19 36 ~ 19 36Kb 10 4
18 ~ 10 11
9~5 12
4~3 13
2 14
1 15
18 ~ 10 36 ~ 19 36Kb 11 2
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
9~5 36 ~ 19 36Kb 12 1
18 ~ 10 12
9~5 12
4 ~3 13
2 14
1 15
4~3 36 ~ 19 36Kb 13 1
18 ~ 10 13
9~5 13
4~3 13
2 14
1 15
Virtex-5 5473 #A4AF (HDL F)
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WRITE_WIDTH READ_WIDTH BRAM_SIZE ADDR WE
2 36 ~ 19 36Kb 14 1

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

Virtex-5 4731 (K (HDL F)
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WRITE_WIDTH READ WIDTH BRAM_SIZE ADDR WE
1 18 ~ 10 18Kb 14 1

9~5 14

4~3 14

2 14

1 14
THAVDARNFE

Z® UniMacro AV AX L T—2a DBHNHHET, TIITATNWINTA—FERETEHIHCL=boTY, b

FLOAL T4 2 —arRESBL TP A L BE T IOICREL TEI,
AAR L T— gy ]
HE AT
CORE Generator™ B L O 4% —F "l
~ZudDYR—h 13
AR E M
B 247 fi& TI+ILE 55 BA
BRAM_SIZE S = 5| 36Kb. 18Kb 18Kb RAM % 18kb F721% 36kb AEYEL LTI 74
Fal—TarLFET,
DO_REG LTy 0.1 0 % 1129 5. RAM OH L AR BA F—
TIVIZIRY RAM 235D clock—to—out ZA L3
EfESNET, 2L, mAHLLAT YO
gy ATZNVTHEINLET, EE 01275
L1 oayl AN TAELNARETY
M. clock—to—out #A LNELRVET,
READ_WIDTH 95K 1~ 36 1 H R ZADIEEIEE
WRITE_WIDTH EEToe 1~ 36 1 AN RADIEEIEE
INIT_FILE XFF ((R=SAN &=l NONE WBEEE o7 7 AV DA
WRITE_.MODE | READ_FIRST ., WRITE_FIRST AEY~DEXIA LT —R A E
WRITE_FIRST,
NO_CHANGE
INIT 16 %K 72 B ME FTRTH¥r I T 4F 2l —ar %o N ORI EEE
B &
SRVAL 16 HE% 72 ¥y ME T R_RCEnRm RV Y ME 5 (RST) BTV —hSfcbx o
DO FR—hrOH NEEEELET,
SIM.MODE pa il SAFE %721 FAST | SAFE PRal—varOHOEMETY, FAST IZF%
ETHE, Pal—ary BEFANRSRT f—
VO AERE-NTEITSNET, FEMIT,
T&R/ 2 ab—ary FHAL AR IS
L&D,
INIT_00 ~ INIT FF | 16 #:¥ 256 £ MH T _TEn 16Kb £721% 32Kb OF —% AEY TLAD
PHEZ R E
INITP.00 ~ 16 %L 256 > M T _TEn 2Kb ¥£721% 4Kb OV T4 F—H% AEY T
INITP_OF LA DOHIIEZ R E
Virtex-5 54731 A4F (HDL )
26 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H




& XILINXs %25

UniMacro I2DUVT

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BRAM_SINGLE_MACRO: Single Port RAM
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

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

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

BRAM_SINGLE_MACRO_inst : BRAM_SINGLE_MACRO
generic map (
BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6G"
DO_REG => 0, -- Optional output register (0 or 1)
INIT_A => X"000000000", -- Initial values on output port
INIT_FILE => "NONE",

WRITE_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE=""36Kb")
READ_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb"")

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

-- see "Synthesis and Simulation Design Guide" for details
SRVAL => X'000000000", -- Set/Reset value for port output
WRITE_MODE => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000**

Virtex-5 5473') 74K (HDL F)
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INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000**

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

INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",

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

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_5A => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_5B => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_5C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_5E => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_5F => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_60 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_61 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_62 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_63 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_64 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_65 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_66 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_67 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_68 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_6A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_6B => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_6C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_6D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_6F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_70 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_71 => X"0000000000000000000000000000000000000000000000000000000000000000™",
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INIT_72 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_77 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7F => X"0000000000000000000000000000000000000000000000000000000000000000"",

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

INITP_OO => X'""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_O1 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O5 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_O7 => X""0000000000000000000000000000000000000000000000000000000000000000™",

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

INITP_08 => X'0000000000000000000000000000000000000000000000000000000000000000"
INITP_09 => X'0000000000000000000000000000000000000000000000000000000000000000"
INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000"
INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OF => X"0000000000000000000000000000000000000000000000000000000000000000"")

port map (

DO => DO, -- Output data

ADDR => ADDR, -- Input address

CLK => CLK, -- Input clock

DI => DI, -- Input data port

EN => EN, -- Input RAM enable

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

WE => WE -- Input write enable

)
-- End of BRAM_SINGLE_MACRO_inst instantiation

Verilog i1t (A2 REF LT —2 7))

// BRAM_SINGLE_MACRO: Single Port RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

BRAM_SINGLE_MACRO #(
-BRAM_SIZE(*'18Kb'"), // Target BRAM, "18Kb" or "36Kb"
_DEVICE("'VIRTEX5"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
.DO_REG(0), // Optional output register (0 or 1)
- INIT(36”h000000000), // Initial values on output port
_INIT_FILE ('NONE™),
_WRITE_WIDTH(O), // Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")
_.READ_WIDTH(0), // Valid values are 1-72 (37-72 only valid when BRAM_SI1ZE="36Kb")
_SIM_MODE("'SAFE'™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
-SRVAL(36°h000000000), // Set/Reset value for port output
_WRITE_MODE("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
- INIT_00(256>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) ,
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-INIT_07(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_0B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_0C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_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~ h00000OO00000000000OOOOO000000OOOOO00000000000OOOOOOOOOOOOOOOOOOO)
-INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_43(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_44(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_45(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_46(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_48(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

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

// The next set of INIT_xx are valid when configured as 36Kb
- INITP_08(256 7 h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0OD (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256”h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SINGLE_MACRO_inst (
DO(DO) // Output data
.ADDR(ADDR), // Input address
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.CLK(CLK), 1/
.DI(DI), //
_ENCEN), //
-REGCE(REGCE), //
_RST(RST), 1/
_WEQWE) //

);

Input
Input
Input
Input
Input
Input

clock

data port

RAM enable

output register enable
reset

write enable

// End of BRAM_SINGLE_MACRO_inst instantiation

EER N

Virtex-5 FPGA &t —H — H AR

Virtex—-5 FPGA & —# > —h : DC #EB L AL v F Fik
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BRAM_TDP_MACRO
<%0 : True Dual Port RAM

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

WEA(WRITE_WIDTH_A:1:0)

ENA
RSTA
REGCEA

CLKA

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

WEB(WRITE_WIDTH_B:1:0)

ENB |
HSE
HEGCE
CL&

BRAM_TDP_MACRO

DOA(READ_WIDTH_A:1:0)
|

Attributes

BRAM_SIZE-18Kb

DOA_REG-0

INIT-0

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

DOB(READ_WIDTH_B:1:0)
|

Attributes

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

True Dual Port RAM

M=

X10921

FPGA A AZ137 1y RAM 2880l & F40, I RAM/ROM (36kb F£7-1% 18kb) &L Tar 7 4Fal—i g T
FET, INHDOTays RAM IZIE, KEDOA T o7 T —F @B ORI TEE T, mAHLEEEIAL
1Z, AR —R MG b 7my 712 2R THEITSNET, 72720, READ & WRITE (F58 212 LT
B, BEWIHERMT, ACAEY TVAZTI7EALET, SANAR—TNVOEZAHZRNBAIREIZRD, A7 vav
DH IV AZZFH LT RAM @ clock-to—out A AZ M CExE4,

R—b @D ERBA

R—hr4 AmE g HHE

H AR —h

DOA 5 av 74X al—arE% | ADDRA THEESNWIE-T —&H 13
S

DOB H 7 ar74¥al—arE% | ADDRB THRESNIZT —F H i x
S

ASJR—h

DIA AT arv 74X al—arE% | ADDRA THEESWET —Z A JJR %
S
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R—r4 A ] T BE
DIB AF a7 4¥al—arF% | ADDRB THESNET —F A S8 %
SR
ADDRA. ADDRB A ar 74X a2l —varEfE | F—F A BIOR—FB OTRLAA SRR
=R
WEA., WEB AF a7 4F¥al—varfE | KR—hA BLOKR—FB OITA X —T )V
R
ENA. ENB A 1 R—FA BLOKR—=FBDOITA/V—F S R2—T )L
RSTA. RSTB AH 1 AR—FABIOFR—FBOHHL T ZZORYI >k
REGCEA. REGCEB A 1 R—FABIOBOHALICRAEZD IOy Yy 43 —T VA
71 (DO_REG=1 OFAIZD A %)
CLKA. CLKB AF 1 A—FABIXOB OEZAR/GiAHLIaYT AT

aVIJ4F¥al—iavxk

WRITE_WIDTH_A/B- READ _WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
36 ~ 19 36 ~ 19 36Kb 10 4
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
18 ~ 10 36 ~ 19 36Kb 11 2
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
9~5 36 ~ 19 36Kb 12 1
18 ~ 10 12
9~5 12
4 ~3 13
2 14
1 15
4~3 36 ~ 19 36Kb 13 1
18 ~ 10 13
9~5 13
4 ~3 13
2 14
1 15
Virtex-5 5473 74K (HDL F)
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WRITE_WIDTH_A/B- READ_WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
2 36 ~ 19 36Kb 14 1
18 ~ 10 14
9~5 14
4 ~3 14
2 14
1 15
1 36 ~ 19 36Kb 15 1
18 ~ 10 15
9~5 15
4 ~3 15
2 15
1 15
18 ~ 10 18 ~ 10 18Kb 10 2
9~5 11
4 ~3 12
2 13
1 14
9~5 18 ~ 10 18Kb 11 1
9~5 11
4 ~3 12
2 13
1 14
4 ~3 18 ~ 10 18Kb 12 1
9~5 12
4 ~3 12
2 13
1 14
2 18 ~ 10 18Kb 13 1
9~5 13
4 ~3 13
2 13
1 14
1 18 ~ 10 18Kb 14 1
9~5 14
4 ~3 14
2 14
1 14
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'“fF%ﬁ/Gll&hjﬁdE

Z® UniMacro |ZA > AZ L T—3 gy DN A HET, 7"):?47“&
LOAL T4 FK a2l —arRESBRL, T A BT L9105

TA=B LR ETEHINILIZLDTY, L
L’C<7iéb\

AVAB T T—a Gl
E7f T
CORE Generator™ BX U 4% —K NG
~7udHPR—h HE LR
ERAEGEM
B 24T & TIA4IE | EREA
BRAM_SIZE e 36Kb. 18Kb 18Kb RAM % 18kb E7-1% 36kb AEVEL T 7 4¥ 2
L—arLET,
DO_REG HH 0.1 0 fliz 112F%5L RAM O LD REZRA 3 —T )L
12720 . RAM 735D clock-to—out Z A LNEHES
FT, 2L mAHLLA Ty ay s A
JVIEEEINLUET, lZ 0123581 7mayr 1
JIVTCEr A H LB AHETT M, clock—to—out A
ANRELRVET,
INIT 16 %% 72 v ME TR_RTPe | ar74Xalb—arBoH oI EREE
LET,
INIT_FILE CFF 0 B FTFF NONE PEZE &7 7 AV DL T
READ_WIDTH. TLH 1~ 172 36 DI/DO /RADIE % $5 ., READ_ WIDTH &
WRITE_WIDTH WRITEWIDTH I[Z[RICEZ T8 E T o BN HD E
SIM_COLLISION_ prg=all ALL, ALL ATYDFENEAELZG AT 32— a0
CHECK WARNING. IR TEET, #MEROLETT,
O ERATE X ALL IZRIET DL, B Ay — VDS A &
NONE\ . BEETAIH NI BIOARVDEBPARE (X)

W20 ET,

WARNING ONLY (ZERTET DL, EiEAy 7 —
TOIHNHIIEI, B@@Téﬁjﬁioottﬁf%u
DIEITZF DO FEERFFESNET,

GENERATE_X_ONLY IZ§%E 5L, BiE Ay
=S T, F%%@@“étﬁjjioctox%
VOENRARE X) 12720 FET,

NONE (TR ET D&, EhE Ay —DITH A&
N, BETAIHABIUOATVOHEITZDOE
FREENET,

AE: ALL DIAADOEICERET DL, /\;u—ya
> _7%4’/0)%%% ik CE B0
DIEEE R T 58 i/ﬂiaﬁx%%fﬁ“o ﬂé'ﬂﬂ
T&Rk/> a2 — /a/ THA ﬁ%%ﬂ%’?ﬁﬁ
LTLIEEN,
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Bt BT & T4k | EREA

SIM_MODE R SAFE ¥£721% FAST | SAFE TIal—varOHOEMETT, FAST ITRET
L P2l —vay TFINRART p—< L AHER
F—RTHERITSNET, T G/ vz —
vay THAY HARJEBRL TIZEN,

SRVAL A, SRVALB | 16 %% 72 By ME T_CTEe | VY MES RST) 7P —rShi=E&d DO
R—=rOHIMEEEELET,

INIT_00 ~ INIT_FF 16 %% 256 £ M T _CE¥u | 16Kb £721% 32Kb OF —# AEY 7L A D) H
EZ$EE

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

B 2 FE

VHDL 2k (/1 REAV T —3Y)

WD 2 DOXNFELRNG G, 28— L T2 T T H S QRN T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_TDP_MACRO: True Dual Port RAM

Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

-- Note -

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

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

DOA_REG
DOB_REG

INIT_A => X"000000000",
INIT_B => X"000000000",

=> 0, -- Optional port A output register (0 or 1)
=> 0, -- Optional port B output register (0 or 1)
-- Initial values on A output port
-- Initial values on B output port

INIT_FILE => “NONE",

READ_WIDTH_A => 0, -- Val
READ_WIDTH_B => 0, -- Val
SIM_COLLISTON_CHECK => "ALL

SIM_MODE =>

SRVAL_A => X"
SRVAL_B => X"

WRITE_MODE_A
WRITE_MODE_B

INIT_00
INIT_01
INIT_02
INIT_03
INIT_04
INIT_05
INIT_06
INIT_07
INIT_08
INIT_09
INIT_OA
INIT_OB
INIT_OC
INIT_OD
INIT_OE
INIT_OF

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

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

X'

X
X
X
X

"SAFE"™, -- Simu

000000000,
000000000,
=> "WRITE_FIRS

' MACRO

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

—-— "GENERATE_X_ONLY" or "NONE"
lation: ""SAFE" vs "FAST",
-- see "Synthesis and Simulation Design Guide" for details
-- Set/Reset value for A port output
-- Set/Reset value for B port output
T, —— "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
=> "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_WIDTH_A => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE=""36Kb")
WRITE_WIDTH_B => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SI1ZE="36Kb")
-- The following INIT_xx declarations specify the initial contents of the RAM
X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000""

0000000000000000000000000000000000000000000000000000000000000000*,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X"*0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
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INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",

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

-- The next set of INIT_xx are valid when configured as 36Kb
INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000"",

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

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

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

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

XXX XXX

XX XX XX

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

set of INITP_xx are for the parity bits

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

X"*0000000000000000000000000000000000000000000000000000000000000000"",

set of INIT_xx are valid when configured as 36Kb

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

X**0000000000000000000000000000000000000000000000000000000000000000")

-- Output port-A data

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

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

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

B, -- Input port-B clock
-- Input port-A data
-- Input port-B data
-- Input port-A enable
-- Input port-B enable
EGCEA, -- Input port-A output register enable

Virtex-5 5475
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REGCEB => REGCEB, -- Input port-B output register enable
RSTA => RSTA, -- Input port-A reset

RSTB => RSTB, -- Input port-B reset

WEA => WEA, -- Input port-A write enable

WEB => WEB -- Input port-B write enable

):
-- End of BRAM_TDP_MACRO_inst instantiation

Verilog §8ik (A RAV T —3Y)

// BRAM_TDP_MACRO: True Dual Port RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

BRAM_TDP_MACRO #(
-BRAM_SIZE(*'18Kb'), // Target BRAM: "18Kb" or "36Kb"
_DEVICE('VIRTEX5"), // Target device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
_DOA_REG(0), // Optional port A output register (0 or 1)
.DOB_REG(0), // Optional port B output register (0 or 1)
- INIT_A(367h0000000), // Initial values on port A output port
- INIT_B(367h00000000), // Initial values on port B output port
INIT_FILE ("NONE™),
_.READ_WIDTH_A (0), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
.READ_WIDTH_B (0), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb™)
-SIM_COLLISION_CHECK ("ALL'™), // Collision check enable "ALL"™, "WARNING_ONLY",
//  "GENERATE_X_ONLY" or "NONE"
_SIM_MODE('SAFE'™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
-SRVAL_A(36°h00000000), // Set/Reset value for port A output
-SRVAL_B(367h00000000), // Set/Reset value for port B output
_WRITE_MODE_A(C"WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
-WRITE_MODE_B("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_WIDTH_A(O), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb"")
_WRITE_WIDTH_B(0), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
- INIT_00(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_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) ,

Virtex-5 547 31) 4K (HDL A)
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-INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_36(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_40(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_45(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_47(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_4E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_50(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_51(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_52(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_54(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_56(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_57(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_58(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_5D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_60(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_61(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_62(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_64(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_66(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_67(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_68(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_6C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_70(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_71(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_73(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_74(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_75(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_76(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_77(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_79(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

. INIT_FF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

_INITP_08(256" hOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO)
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_TDP_MACRO_inst (

.DOA(DOA) // Output port-A data

.DOB(DOB), // Output port-B data

_-ADDRA(ADDRA), // lInput port-A address

.ADDRB(ADDRB), // Input port-B address

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

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

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

)
// End of BRAM_TDP_MACRO_inst instantiation
¥ 1 R
Virtex—5 FPGA == —4"— HAK
Virtex-5 FPGA 7 —# Y —b : DC FitEB LA F ik
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FIFO_DUALCLOCK_MACRO

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

DI(DATA_WIDTH: 1:
WE(f(WRITE_WIDTH):0
RST |

WREN |

WRCLK_|

RDEN |
RDCLK |

ﬂ DUALCLOCK_FIFO_MACRO
)

Attributes

FIFO_SIZE=18Kb

ALMOST FULL OFFSET=080 _
DATA_WIDTH=4
ALMOST_EMPTY_OFFSET=080

FIRST_WORD_FALL_THROUGH<}

FALS

DUAL CLOCK

First-In, First-Out (FIFO) Buffer

M=

| WRERR

| ALMOSTFULL

FULL

WRCOUNT(f(DATA_WIDTH):0)
-

DO(DATA-WIDTH:1:0)
RDERR

| ALMOSTEMPTY

EMPTY

RDCOUNT(f(DATA_WIDTH):0)
-

X10965

FPGA T /XA AZIE7 7 RAM 238 f& £, LA RAM/ROM (36kb F7=1% 18kb) L Tar 7 4F¥ =l —9T
EFET, 7y RAMICEENSHE AT Y7 C FIFO ZfiiHicA v 7V A NCEET, FIFO 1% 18kb 7213 36kb 2
EVELTary74F¥al—arCT&EJ, 20 UniMacro 2358, AL EEEZ ARSI L= 0y 7 24F H
TBHENT FIFO Rar 74X al—rardnEd, 7 —Xid, itAHAHL7ey 7O s ERY oy T FIFO 2Bt &
HEh, EXIALIayIDONH ERY Ty T FIFO ICEXIAENET,

S L 7uyy ooV bEXAL IOy Ty OF Ty Mo Tid, ALMOSTEMPTY 752°& ALMOSTFULL
TITN 1 ATV T 4T —bSNDHZENHVET, JuyrBNHERPDD, P32 —ary T A TlE2L—
P HARITTRENTWODET 4T —b ATy ATV DIHENKRSIET,

R—rD A

R—k4 AL B e ae
HAIAR—b
ALMOSTEMPTY H 1 FIFO DIFIET R TOEY TN RFEAHEN TOET,
ALMOSTFULL 7 1 FIFO AEYDIFIET X TOZLRIBRT L
DO ) ar74%alb— | ADDR THREINIZT —H )82
varRESM
EMPTY 7 1 FIFO 7322 T4,
FULL HH 1 FIFO AEYDFT R THTU NIRRT )b
RDCOUNT H 7 ar74Fal— | FIFO 7 — XA LR A ¥
varRESR
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R—k4 L & T ae
RDERR H A 1 FIFO MZEDLXIZFRAHLEITHIE, T —hEhE T,
WRCOUNT H ar74F¥alb— | FIFO ¥ —FEXALRAHF
var®Rur R
WRERR Hi 1 FIFO N7 NV DEXIZEXALEITIE, TH— SN ET,
AFHR—h
DI AT ar74¥al— | ADDR THRESNZT —HF AJ]/RA
varRxEsR
RDCLK AT 1 BA Ly s
RDEN AT 1 A HLAR—T L
RST AT 1 FERMY R
WRCLK AS 1 EXAHBovy s
WREN AT 1 FAN AR —T )V

aAvIJ4¥al—iavk

Z @ UniMacro [FAVAF L T—2ab DIHRNARE T, TIVIT A TIINRTA—ZERIETELHIOCLEZLDTY, =2

VI4FK 2L —varEESRBL, T VA BRI X0

SREL TS,

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

Z® UniMacro [ZA LV AX Y T—3a ODHNARET, TIIT 4TI TA—HERETEHIOILELDTT, b
DAL T 4K a2l —arRBESRL, T A EHRHEZ2RH-TIOICERTL TLESN,

A RB T ay T

i )
CORE Generator™ BL W74V —K ARA]
< 7uad¥R—h Heuw
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AR R 1%

B 24T & TIAIE | EREE

ALMOST _EMPTY_ 16 %K 13 By ME T ~_NT¥u | EMPTY & ALMOSTEMPTY D24 #H ELE T,

OFFSET 16 R THRELET,

ALMOST EMPTY_ 16 % 13 & ME 4 _T¥e | FULL & ALMOSTFULL ®»#4 R ELET,

OFFSET 16 R CTHRELET,

DATA_WIDTH I 1~ 72 4 DI/DO /N ADIE

FIFO_SIZE b=l 18kb. 36kb 18kb FIFO % 18kb F£7-1% 36kb AEVELTar 74
Xal—IarLET,

FIRST_WORD_ 7 — A H FALSE., TRUE | FALSE TRUE (CZ&%E T 5&. RDEN 27—k L7%<

FALL_THROUGH Th., 220D FIFO IZEZAENT R DU —R
DS ET,

SIM.MODE ==l SAFE F£7-1% SAFE Va2l —arOHOFMETT, FAST IZ5%

FAST ETHE, Pab—ray BT AN T 3 —~

YAEE-RTHEITSNET, ST A
B/ Ral—vay FTHAY HARIESRLT
IZ&EW,

VHDL 8§83k (/2 RAO T —2 )
KD 2 ODOXLBIFELRWG AT, a8 —L T T4 T4 B S ORNIE T E7,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO_DUALCLOCK_MACRO: Dual-Clock First-In, First-Out (FIFO) RAM Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

-- 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.

FI1FO_DUALCLOCK_MACRO_inst : FIFO_DUALCLOCK_MACRO
generic map (

DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6"
ALMOST_FULL_OFFSET => X"0080", -- Sets almost full threshold

ALMOST_EMPTY_OFFSET => X''0080", -- Sets the almost empty threshold

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

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

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

)
-- End of FIFO_DUALCLOCK_MACRO_inst instantiation

Virtex-5 5473') 74K (HDL F)
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Verilog E81 (A RAV T —23Y)

// FIFO_DUALCLOCK_MACRO: Dual Clock First-In, First-Out (FIFO) RAM Buffer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

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

.DO(DO), // Output data

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

)
// End of FIFO_DUALCLOCK_MACRO_inst instantiation
5 MR 1R ¥R
Virtex-5 FPGA == —+4%— HJAF
Virtex=5 FPGA 7 —# 3 —1 : DC FiEB L OAAL v FFiE
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FIFO_SYNC MACRO
<%0 : Synchronous First-In, First-Out (FIFO) RAM Buffer

WE(f(WRITE_WIDTH):
RST |
WREN_|

DI(DATA_WIDTH:1 :ﬂ FIFO_SYNC_MACRO
0

Attributes

CLK )

FIFO_SIZE=18Kb
ALMOST_FULL_OFFSET=080

DATA_WIDTH=4
DO_REG=1
ALMOST_EMPTY_OFFSET=080

RDEN |

First-In, First-Out (FIFO) Buffer

M=E

| WRERR

| ALMOSTFULL

| FULL
WRCOUNT(f(DATA_WIDTH):0)
||

DO(DATA-WIDTH:1:0)

| RDERR
| ALMOSTEMPTY

EMPTY
| RDCOUNT(f(DATA_WIDTH):0)
]

X10964

FPGA T /XA A ZiE7 w7 RAM 2380 ffl& £, LA RAM/ROM (36kb F7=1% 18kb) L Tar 7 4F¥ a2l —9T
TFET, 7uy/ RAMIZEENSH AT 7T FIFO ZffiHicA 7V ANCEET, FIFO 1% 18kb 7213 36kb 2
FUELTCar 74X a2l —arT&FET, 20 UniMacro A T2E, 5t A HLBLOEZ ARy 72 H 4
AHEIIC FIFO Nary 74X a2l —aEnEd,

R—rDERHA

R—r4 HE = H4BE
H AR —k
ALMOSTEMPTY H h 1 FIFO DIZIET R TOF L= N RFHAHINT
WET,
ALMOSTFULL o 1 FIFO AV DIZIE TR THOZU NIRRT )L
DO H av74¥al—alr | ADDR THRESHZT —FH IR A
ey i)
EMPTY H A 1 FIFO 2Z8 ¢,
FULL H A 1 FIFO AEYDFT RTHOZ NIRRT L
RDCOUNT H ar74¥alb—vay | FIFO F—# A HURA L #
ey i)
RDERR H 7 1 FIFO NZED LXZHAHLEITHIE, TH—hEh
E3x I
WRCOUNT Hh a7 4¥al—vay | FIFO 5 — ¥ EXIALRA LA
e il
WRERR Hi 1 FIFO N7 VD EX|ZEXIAREITIE, TH—hS
nEd,
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R—k4 L B B ge

AT —k

CLK AT 1 AL/ EEAL IO

DI AT ar74Fal—ialy | ADDR THREINZT —X AJJ/NA
iS5

RDEN AH 1 A LAR—T L

RST AH 1 FERMY Bk

WREN A 1 FAMAR—=T )V

QAVT4FaL—Yav R

Z® UniMacro [FAV AZ L T—2a DIHRPA[ER T, FVITATIINRTA—ZERETEHIOILEZLDO T, =
VIAX 2L —var£ESRL, T YAV BN AT IO EL TIES N,

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

Z® UniMacro IIA VARV T—2ab DBHNAHET, TIITATNWINNTA—HFERETEHIOCLZbDTY, k=
DAL T 4K 2l —arfESRL, T AV BERARHT-TIDICEREL TR,

AVAB Y E—a ]

HE R Aa]
CORE Generator™ X w4 —F ARy
< 7adYR—h Hed
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AR R 1%

B BT {5 TIAIE ZRBA
ALMOST EMPTY_ 16 % 13 B M +_CPn EMPTY & ALMOSTEMPTY D% #H ELET,
OFFSET 16 R THRELET,
ALMOST_EMPTY_ 16 #E¥ 13 By M +_CPn FULL & ALMOSTFULL © %% #ELET,
OFFSET EHTHRELET,
DATA_WIDTH B L~ 72 4 DI/DO /NADIE
DO_REG 2 e 0.1 1 R FIFO Tl B¥EOEMEEZEITIT DI 0
IZFRELET,
LICRELTZSGE . R FIFO o e 47F
4/Vy25#ﬁ%éhi¢ol®tb?%5ﬁ
17avl S AINDUVAT VN AELET M,
clock—to—out ZAI 71Tk EL£9,
FIFO_SIZE ST 18kb. 36kb 18kb FIFO % 18kb F7-1% 36kb AEVEL Tar 74X
L—arLET,
SIM_MODE =7l SAFE £7-1% SAFE P2l —arOHDEMETY, FAST ITRET
FAST B Val—vary BTN T p—~< AHE
HE—FTEITSNET, ML A/ 32
L—ay TP HARIESRL TIEEN,

VHDL 881k (/> RA2 T

WD 2 OOXLNBFELBWEAIE, a—L T TATAEED

Library UNISIM;

use UNISIM.vcomponents.all;

-- FIFO_SYNC_MACRO: Synchronous First-In,

Virtex-5

—<3)

ANCRED AT £,

First-Out (FIFO) RAM Buffer

-— Xilinx HDL Libraries Guide, version 12.4

-- Note -

- Simulation of this model with

FIFO_SYNC_MACRO_inst :

generic map (

DEVICE => "VIRTEX5",

ALMOST_FULL_OFFSET => X"'0080",
ALMOST_EMPTY OFFSET => X"'0080",
DATA_WIDTH => 0,

FIFO_SYNC_MACRO

-- Target Device:

"VIRTEXS5,

This Unimacro model assumes the port directions to be "downto™.
"to" in the port directions could lead to erroneous results.

"VIRTEX6"

-- Sets almost full threshold

-- Sets the almost empty threshold

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

FIFO_SIZE => "18Kb,

SIM_MODE =>

port map (

ALMOSTEMPTY => ALMOSTEMPTY,

-- Target BRAM,
"SAFE™) -- Simulation) "SAFE" vs

“FAST™,

"18Kb" or '"36Kb"

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

ALMOSTFULL => ALMOSTFULL,

DO => DO,
EMPTY => EMPTY,
FULL => FULL,

RDCOUNT => RDCOUNT,

RDERR => RDERR,

WRCOUNT => WRCOUNT,

WRERR => WRERR,
CLK => CLK,

DI => DI,

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

-- Output almost empty
-- Output almost full
-- Output data

-- Output empty

-- Output full

-- Output read count
-- Output read error
-- Output write count
-- Output write error

-- Input
-- Input
-- Input
-- Input
-- Input

clock
data
read enable
reset
write enable
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% 2 E : UniMacro IZDULVT & XILINXs

2: End of FIFO_SYNC_MACRO_inst instantiation
Verilog F8if (1 RAVT—23Y)

// FIFO_SYNC_MACRO: Synchronous First-In, First-Out (FIFO) RAM Buffer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

FIFO_SYNC_MACRO #(
_DEVICE('"VIRTEX5"), // Target device: "VIRTEX5", "VIRTEX6"
-ALMOST_EMPTY_OFFSET(97h080), // Sets the almost empty threshold
-ALMOST_FULL_OFFSET(97h080), // Sets almost full threshold
-.DATA_WIDTH(O), // Valid values are 1-72 (37-72 only valid when FIFO_SI1ZE="36Kb")
_.DO_REG(0), // Optional output register (0 or 1)
-FIFO_SIZE ('18Kb'™), // Target BRAM: "18Kb"™ or "36Kb"
_SIM_MODE(*'SAFE'™) // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
) FIFO_SYNC_MACRO_inst (
_ALMOSTEMPTY (ALMOSTEMPTY), // Output almost empty
-ALMOSTFULL(ALMOSTFULL), // Output almost full

.DO(DO), // Output data
_EMPTY(EMPTY), // Output empty
_FULL(FULL), // Output full
-RDCOUNT(RDCOUNT), // Output read count
.RDERR(RDERR), // Output read error
_WRCOUNT(WRCOUNT), // Output write count
-WRERR(WRERR) , // Output write error
_.CLK(CLK), // Input clock
.DI(DD), // Input data
-RDEN(RDEN), // Input read enable
-RST(RST), // Input reset
-WREN(WREN) // Input write enable

)
// End of FIFO_SYNC_MACRO_inst instantiation
5 MR 1E ¥R
Virtex-5 FPGA == —4%— HJAF
Virtex-5 FPGA 7 —# 3 —} : DC FiEB L OAAL v FFiE
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& XILINXe

272933 585948

ORIV TIE, TRARZEENDT ALY T AV T 7o 7 vary B EEL TR
LET, T AN (FIITA T BLR70DA TVAT—2a3) X K TIVTT IV
77Xy MEIZYARLTWET,

TR A /O A R—H b AFAA/CLB ZVIT 47
WRNER 7 7> rvay T oty
Iy A R—F ok RAM/ROM

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

FHEYH /0 VTR VLURA
V4 AVY
THAY ILAVE B
CRC32 7'V 7 47 : Cyclic Redundancy Check Calculator for 32 bits
SYSMON U374~ : System Monitor
TEMAC VX7 47 : Tri-mode Ethernet Media Access Controller
(MAC)
HAERE D73y
THAY TLAVE 5B
DSP48E VT 47 ¢ 25x18 Two s Complement Multiplier with

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

Virtex-5 5473') 74K (HDL F)
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#

ot

o a2y AW K7k ]

& XILINXs

y0yYy avR—x2k

THAY ILAVE

At BA

BUFG

Y2747 : Global Clock Buffer

BUFGCE

U547 : Global Clock Buffer with Clock Enable

BUFGCTRL

7V 47 : Global Clock MUX Buffer

BUFGMUX_CTRL

V747 : 2-to—1 Global Clock MUX Buffer

BUFIO 7V F 47 : Local Clock Buffer for I/0O

BUFR VX747 : Regional Clock Buffer for I/O and Logic
Resources

DCM_ADV U35 47 : Advanced Digital Clock Manager Circuit

PLL_ADV 7’YX7 47 : Advanced Phase Locked Loop Clock Circuit

PLL._BASE U35 47 : Basic Phase Locked Loop Clock Circuit

a2 J4%¥ 2L —232/BSCAN OV R—xUk

FHALY TLAVE

A

BSCAN_VIRTEX5

U374 7 : Virtex®-5 JTAG Boundary-Scan Logic Access
Circuit

CAPTURE_VIRTEX5

VT 47 ¢ Virtex®-5 Readback Register Capture Control

FRAME_ECC_VIRTEX5

U347 : Virtex®-5 Configuration Frame Error Detection
and Correction Circuitry

[CAP_VIRTEX5

VX7 47 : Internal Configuration Access Port

KEY_CLEAR

U747 : Virtex—5 Configuration Encryption Key Erase

STARTUP_VIRTEX5

VT 47 : Virtex®-5 Configuration Start-Up Sequence
Interface

USR_ACCESS_VIRTEX5

ZU3F 47 : Virtex—5 User Access Register

FAHEYKI/O

FHALY TLAVE

a8

GTP_.DUAL

U7 47 : Dual Gigabit Transceiver

GTX_DUAL

7YX 47 : Dual Gigabit Transceiver

52
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& XILINXs

/0 AVvR—%2b

THAY ILAVE

At BA

DCIRESET

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

IBUF ZUF 47 : Input Buffer

[BUFDS 7'U3IF 47 : Differential Signaling Input Buffer

IBUFG 7"U3F 47 : Dedicated Input Clock Buffer

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

IDELAYCTRL V2747 : IDELAY Tap Delay Value Control

IOBUF 7747 : Bi-Directional Buffer

[OBUFDS Y37 (7 : 3-State Differential Signaling I/0O Buffer with
Active Low Output Enable

IODELAY U747 : Input and Output Fixed or Variable Delay Element

ISERDES_NODELAY

7YX F 47 : Input SERial/DESerializer

KEEPER V747 : KEEPER Symbol

OBUF V747 : Output Buffer

OBUFDS U5 47 : Differential Signaling Output Buffer

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

OBUFTDS TVIT 47 : 3-State Output Buffer with Differential Signaling,
Active-Low Output Enable

OSERDES U3 47 : Dedicated IOB Output Serializer

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

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

and 3-State Outputs

Jotvy

FHALY TLAVE

AR

PPC440

7V 17 : Power PC 440 CPU Core

Virtex-5 4731 (K (HDL F)
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P2

5

3EFE: JruoiavilngE

& XILINXs

RAM/ROM

FHAY TLAVE

At B4

FIFO18

V2747 : 18kb FIFO (First In, First Out) Block RAM
Memory

FIFO18_36 VT 47+ 36-bit Wide by 512 Deep 18kb FIFO (First In,
First Out) Block RAM Memory

FIFO36 V747 : 36kb FIFO (First In, First Out) Block RAM
Memory

FIFO36_72 TVIT 47 ¢ 72-Bit Wide by 512 Deep 36kb FIFO (First In,
First Out) Block RAM Memory with ECC (Error Detection
and Correction Circuitry)

RAM128X1D U747 : 128-Deep by 1-Wide Dual Port Random Access
Memory (Select RAM)

RAM256X1S ZYIT 47+ 256-Deep by 1-Wide Random Access Memory
(Select RAM)

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

RAM32X1D V3747 : 32-Deep by 1-Wide Static Dual Port Synchronous
RAM

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

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

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

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

RAM64X1S V547 : 64-Deep by 1-Wide Static Synchronous RAM

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

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

RAMBI18 7'UST 47 : 18K-bit Configurable Synchronous True Dual
Port Block RAM

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

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

RAMB36SDP YT 47+ 72-bit by 512 Deep, 36kb Synchronous Simple

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

LOREBELUVITYF
FHAY TLAVE ERER

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

FDCPE V2717 : D Flip—Flop with Clock Enable and Asynchronous
Preset and Clear

FDPE 7Y25 47 : D Flip-Flop with Clock Enable and Asynchronous
Preset

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

FDRSE 7'V 47 : D Flip—Flop with Synchronous Reset and Set
and Clock Enable

FDSE 7"V27 47 : D Flip-Flop with Clock Enable and Synchronous
Set

IDDR U7 47 : Input Dual Data—Rate Register

IDDR_2CLK V27 47 : Input Dual Data—Rate Register with Dual Clock
Inputs

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

ODDR U747 : Dedicated Dual Data Rate (DDR) Output Register

I LIRS

FHAY TLAVE

At BA

SRL16E

ZU3F 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Clock Enable

SRLC32E

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

Virtex-5 4731 (K (HDL F)
UG621 (v12.4) 2010 %£ 12 B 14 B
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#

o a2y AW K7k ]

ot

& XILINXs

ASA4R/CLB FYsF47

THAY TLAVE & BA

BUFCF 7’V 47 : Fast Connect Buffer

CARRY4 VT 47 : Fast Carry Logic with Look Ahead

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

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

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

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

LUT6 V747 : 6-Input Lookup Table with General Output

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

LUT6_D U747 : 6-Input Lookup Table with General and Local
Outputs

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

MUXF7 U374 1 2-to—1 Look-Up Table Multiplexer with General
Output

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

MUXF7_L V37 47 1 2-to-1 look—up table Multiplexer with Local
Output

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

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

MUXFS8_L VT 47 1 2-to—1 Look—Up Table Multiplexer with Local
Output
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& XILINXe

FHAY TLAVE

ORIV ary T, ZOT —F T 7 F Y THEATESLT A T AMIOWTHBALE
T THAL T AUNT, TAT7 7y MEIZIER G TVWET,

BIAT I TLALMIONWT, RDIERERLET,
s
i ]
M B GG T DL AN TDR)
FHLE GEUTHTL AR TOR)
R—hOFH
FHAL D NI ik
A T REZR B XS T2 L AN TDR)
AVAR =gy a—RDOF)

FOMDY Y — R

Virtex-5 54 7351) 5i4F (HDL )
UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com 57




AT THAY ILAVE & XILINXs

BSCAN_VIRTEXS
)25 47 : Virtex®-5 JTAG Boundary—Scan Logic Access Circuit

BSCAN_VIRTEX5 | ™
DRCK
RESET
TDO SEL
[ Attributes ] | SHIFT
[ mac_cHan=1 | | CAPTURE
Virtex-5 JTAG Boundary- _UPDATE
Scan Logic Access

X10935

M=

TOFHAL TL AT 5L, JTAG RO EY 2%y ady s arta—32 0L THERY v 7 ~T 78 AT
XADT, WEBEFTT WAL L FPGA OEH JTAG B BomE & ez L ¥,

ZOFFAY DU A RO AL RS ATIE, JTAG CHAIN B O EICHEVY, JTAG USER 14 1 - (USERL 7
5 USER4 £T) ALEEESFET, USER A D 4 DT RTCEMETHI2IE, TLAVIE 4 DA AZ L T—hL
JTAG_ CHAIN B2 ELET,

AT BT —XTI7FxDNRTLHY AR DFFEMIZOWNWTIE, T —X— 2L TLIEEN,

R—rDERHA

R—r% BT B B EE

CAPTURE H D 1 USER i B DR PIAENDET 7T 4712720, JTAG TAP 2 b —F 3
CAPTURE-DR A7 —hZ72% L High iIZ7 ¥ —hSnuE 7,

DRCK H 1 JTAG_CHAIN {Z&->TH#I0Y4 Th7= JTAG USER N ae A END

ET T A7, JTAG TAP 2 b —F 78 SHIFT-DR A7 —hE721%
CAPTURE-DR 2T —hMI7Z5é TCK B U LRIUEAH HLET,

RESET 7 1 USER S S DRFEAAIAENDET 7T 4712320, JTAG TAP 22 b —F )%
TEST-LOGIC-RESET A5 —RZ72% L High I 7 —hEhvE1,
SEL H 7 1 JTAG LY AT USER S gt AiAhEN 222 R L ET,

UPDATE-IR AT —NIR5ET 7T 4712720 HiLn S s A A £ 5
FTT T4 T DEEICRVET,

SHIFT H 1 USER M N AIAENDET 7T 47127320, JTAG TAP = b —F )8
SHIFT-DR A7 —MZ725& High (27 —hSET,

TDI Hi 77 1 TDI B> ERICMEA M HILET,

UPDATE H 1 USER M N AIAENDET 7T 47127320, JTAG TAP =i ha—F )8
UPDATE-DR A7 —hiZ72% L High (27 —FrE&NEd,

TDO A7 1 USER B Mt AiAENDET 7T 4712720 M8 JTAG TDO B

X, =27a® TDOL B ~DF —Z A JJOEN RENET,

FHALDANF &

AVARB L E—ay HeAm
HE G R
CORE Generator™ L w4 —FR R
~7rOPR—h NG

Virtex-5 547 31) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

AR R 1%

e & AALT E T4 | BB
JTAG_CHAIN R 1,2.3.4 1 TLARDA AL ATHULER A E7: JTAG USER fin 45
B ELET,

VHDL 821 (/> RAI T —33Y)
WD 2 SOXNEELRENEASIT., 2 — LT T T B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

BSCAN_VIRTEX5_inst : BSCAN_VIRTEX5
generic map (
JTAG_CHAIN => 1) -- Value for USER command. Possible values: (1,2,3 or 4)

port map (
CAPTURE => CAPTURE, -- CAPTURE output from TAP controller
DRCK => DRCK, -- Data register output for USER functions
RESET => RESET, -- Reset output from TAP controller
SEL => SEL, -- USER active output
SHIFT => SHIFT, -- SHIFT output from TAP controller
TDI => TDI, -- TDI output from TAP controller
UPDATE => UPDATE, -- UPDATE output from TAP controller
TDO => TDO -- Data input for USER function
);

-- End of BSCAN_VIRTEX5_inst instantiation
Verilog i1k (A RAV T —3Y)

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

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

BSCAN_VIRTEX5 #(

. JTAG_CHAIN(1) // Value for USER command. Possible values: (1,2,3 or 4)
) BSCAN_VIRTEX5_inst (

.CAPTURE(CAPTURE), // CAPTURE output from TAP controller

-DRCK(DRCK), // Data register output for USER function
-RESET(RESET), // Reset output from TAP controller
.SEL(SEL), // USER active output

_SHIFT(SHIFT), // SHIFT output from TAP controller
_TDI(TDI), // TDI output from TAP controller
-UPDATE(UPDATE), // UPDATE output from TAP controller
.TDO(TDO) // Data input for USER function

):
// End of BSCAN_VIRTEX5_inst instantiation
L
Virtex-5 FPGA & —4%— HAF
Virtex-5 FPGA 7 —% > —} : DC fitEl L OAA v T Rtk

Virtex-5 5473') 74K (HDL F)
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AT THAY ILAVE & XILINXs

BUFCF
J1)S5 47 : Fast Connect Buffer

BUFCF

o

X10653

M=

ZDTVA TLAUMNT, OB Y78 LUT O 1% 5100 LUT O A NICEEER T A7-OIEH 45,
—DOEBEBEE N7 7T, 2Oy TrEMATLHE, CLB Xy 7biThbhvEd, LUT X, 4 2FET1 2D —
TELTHERTEET,

THALDANAE

AUARB =gy e

E i AR
CORE Generator™ 3L 4 H—F PN
~7adYR—h NGl

VHDL 88k (/2 RA T —3Y)
KD 2 DODOXLBIFIELZWVG AT, a8 —L T T4 T4 B S ORNIE T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

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

-— Xilinx HDL Libraries Guide, version 12.4

BUFCF_inst: BUFCF (

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

-- End of BUFCF_inst instantiation
Verilog E81k (A RA T —23Y)

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

// Xilinx HDL Libraries Guide, version 12.4

BUFCF BUFCF_inst (
.0(0), // Connect to the output of a LUT
_1(1) // Connect to the input of a LUT

// End of BUFCF_inst instantiation

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

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi

Virtex-5 4731 (K (HDL F)

UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com

61


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

AT THAY ILAVE & XILINXs

BUFG

71)25 47 : Global Clock Buffer

BUFG

Do

X1065 4

M=

ZOTHAL TLAVNI, 77 T IR RENWANY T 7T, AX a2 —%2 M TUE 5 EDETH7-012, 7 u— )Ll
VY —Z~DEBICHEFLET, BUFG 1L, BFE By Uy beray s A X —TNVREDT 7o T IRDRKENFK YR
Lrvvy FyMUFEHIIET,

R—rDERHA

R—+4% 24T ] T BE
: AT 1 7wy RNy 77 N
0 i 1 say s Ny 77 A
THAVDAREFE
AVAB v T—ay Tl
£ He
CORE Generator™ BX U 4% —K NI
~7uadHR—h PN

VHDL 838 (/2 RA O T—2 7))

WD 2 SOXNEELR NS, 28— L T T T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer (source by an internal signal)
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

BUFG_inst : BUFG

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

-- End of BUFG_inst instantiation

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

Verilog E81 (A RAV T —23Y)

// BUFG: Global Clock Buffer (source by an internal signal)
// All FPGAs

// Xilinx HDL Libraries Guide, version 12.4

BUFG BUFG_inst (

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

)
// End of BUFG_inst instantiation
5 MR 1R ¥R
Virtex—5 FPGA &= —#— HAF
Virtex-5 FPGA 7 —4 3 —1 : DC fiEB L OAAL v F ik
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& XILINXs

BUFGCE

12547 : Global Clock Buffer with Clock Enable

CE

| ]> [¢]
BUFGCE

X9384

ME

IDOTFAY TVANE, 0y AR—TAMGET 0=, sy s NyT7 7T, O WL, /ry s A3 —7 L
(CE) 2 Low GET 77 47) DEZIZ 012720 E 7, CE A High (27258 I AJJOfE O 2 hEhvET,

mER

AR H A
I CE 0
X 0 0

[

R—rDERHA

R—k4 24T = B RE
I AT 1 rayy Ny Ty NS
CE AT 1 Javy A 3x—7 VAT
0] H 7 1 rayy Ny7y
THAVDANEZE
AVAR =gy aJ
i HeBE
CORE Generator™ BL W74V —K 7]
~7aOPR—h ARH]
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& XILINXs £

VHDL 88k (/2 RA T —3Y)
WD 2 OOXLBFELBZWVIGEARIT, at— LT T4 T4 B S DRI HT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable (active high)
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

BUFGCE_inst : BUFGCE

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

);

-- End of BUFGCE_inst instantiation
Verilog 881k (A RAV T —3Y)

// BUFGCE: Global Clock Buffer with Clock Enable (active high)
// Virtex-5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 12.4

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

.CE(CE), // Clock enable input
NI¢)) // Clock buffer input

)
// End of BUFGCE_inst instantiation
5 T 1
Virtex-5 FPGA = —+#— JAK
Virtex-5 FPGA 7 —# 3 —b : DC FiEB L OAAL v F Rk
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& XILINXs

BUFGCTRL

12547 : Global Clock MUX Buffer

BUFGCTRL

51
CEO |
CE1 |
IGNOREDO |

IGNORE1

X10096

ME

BUFGCTRL 1%, 2 2D ray 7 A &2EORM/IERBI O 7V F Oipn 2:1 ~ L F 7L oL THRET 57—
v Iay 7 Ry T7 7T, Virtex—4 LLETD FPGA IZ& EN D7 a— 0 Zuy s Ny 77z, e 288 insi
TRY, SEIEREEEDH HB L OB RN AN OYIVEZ N AIEETT, BUFGCTRL IX, 7uay 746 LA o ik
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AT
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FAFTT, ANERIRT D201 S U2 HAT85A41E, Byh
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HEAENHYET,

IGNOREO, IGNORE1

A

1
(Eh<i)

71w IGNORE A Jj, IGNORE t'>%. BUFGCTRL IZ LW FEfTEN5
AL F TIVIYR LENARAT LG EIHEHLET,

66

Virtex-5 54731 A4F (HDL )

http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H




& XILINXs FA4E:. THAY ILAVE
THAUDANEE
SRR T gy Af
£ i1
CORE Generator™ BX U 4% —K NG
~7udHR—h A
AR RELE &
B /AT E T4 | EHEA
INIT_.OUT B 0.1 0 Sy 74X 2l —a2%% 0 BURGCTRL HiH o 91
(EREi=pncs
PRESELECT_I0 - —ft% | FALSE. TRUE FALSE TRUE ICRRETHE, 20T 4Falb—a %I 10 A
TN IIENET,
PRESELECT._I1 - —ft¥ | FALSE, TRUE FALSE TRUE IR ETHE, 2074 Fal—a BIC 11 A
N hEShET,

AE : 2 -OM PRESELECT BIEA[RIFZ TRUE ICTAZLIZTEER A,

VHDL 88k (A2 REA T —3Y)

WD 2 ODOXXBFEELRNEAIT., 2 — LTy T T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCTRL: Advanced Clock Primitive

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

BUFGCTRL_inst : BUFGCTRL
generic map (

INIT_OUT => 0, -- Inital value of 0 or 1 after configuration
PRESELECT_I0 => FALSE, -- TRUE/FALSE set the 10 input after configuration
PRESELECT_I11 => FALSE) -- TRUE/FALSE set the 11 input after configuration

port map (
0 => O’ _
CEO => CEO, --
CE1 => CE1, -
10 => 10, --
11 => 11, -
IGNOREO => IGNOREO, --
IGNORE1 => IGNORE1, --
S0 => S0, --
S1 => s1 -

);

Clock MUX output

Clock enableO input

Clock enablel input

ClockO input

Clockl input

Ignore clock selectO input
Ignore clock selectl input
Clock selectO input

Clock selectl input

-- End of BUFGCTRL_inst instantiation

Virtex-5 5473') 74K (HDL F)
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AT THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// BUFGCTRL: Advanced Clock MUX Primitive
// Virtex-5/6
// Xilinx HDL Libraries Guide, version 12.4

BUFGCTRL #(
_INIT_OUT(0), /7 Inital value of 0 or 1 after configuration
-PRESELECT_IO("'FALSE'"), // "TRUE" or "FALSE" set the 10 input after configuration
.PRESELECT_I1(""FALSE™) // "TRUE"™ or "FALSE"™ set the 11 input after configuration
) BUFGCTRL_inst (
.0(0), // 1-bi
.CEO(CEQ), // 1-bi
.CE1(CEl1), // 1-bi
-10(10), // 1-bit clock O input
11(11), // 1-bit clock 1 input
- IGNOREO(IGNOREO), // 1-bit ignore O input
- IGNOREL(IGNORE1), // 1-bit ignore 1 input
-S0(S0), // 1-bit select O input
.S1(S1) // 1-bit select 1 input

t output

t clock enable 0
t clock enable 1
T
T

);
// End of BUFGCTRL_inst instantiation
EX LR
Virtex-5 FPGA =t —#%#— HAK
Virtex—5 FPGA 7 —# 3 —b : DC BitEB L OAAL v T Rtk
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& XILINXs

BUFGMUX_CTRL

TS5 47 : 2-to—1 Global Clock MUX Buffer

BUFGMUX_CTRL |

10
]
_S]

X10478

ME

ZOTHA ZLASNE 2 DDZry I ANT) 1 S>Dray 7)) v VI Efioray s NyT7 7T, 2Ok
JRAINZ, Za—r )0 Jay g V) —2FERENT5 2 2O7ay 7/ ONWT UnEBIR T AExIEHLEST, oo
A= MX BURGCTRL IZZ2WTHY, —H O 7 High £721% Low IZEHSITWET, 2O AVMNE, S

vrm 21 v LF LIV ELTHERLET,
R, WO THHINEZ 2N TEET,

A — 0D B8

ZDOSEANT, AT O AT FEREAESTEHZE

R—r4£ AR ] B AE
0 W 1 DAV
10 AFB 1 2ODruy I ANJjD 12
11 AFB 1 2O0Iuy I ANJJjD 12
S A 1 10 (§=0) /=1 11 (S=1) /my
7 DR

THAUDANAE
AVAR =gy nJ

i e
CORE Generator™ B X O\ 4 —FK A ]

~ /a0 R =k AN A]
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 OOILBPFAELRNG AT, a8 =L TEr T4 745 E ORNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX_CTRL: Global Clock Buffer 2-to-1 MUX
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

BUFGMUX_CTRL_inst : BUFGMUX_CTRL

port map (
0 =>0, -- Clock MUX output
10 => 10, -- ClockO input
11 => 11, -- Clockl input
S =S8 -- Clock select input
);

-- End of BUFGMUX_CTRL_inst instantiation
Verilog 881k (A RAV T —3Y)

// BUFGMUX_CTRL: Global Clock Buffer 2-to-1 MUX
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

BUFGMUX_CTRL BUFGMUX_CTRL_inst (
.0(0), // Clock MUX output
_10(10), // ClockO input
_11(11), /7 Clockl input
_S(S) // Clock select input

)
// End of BUFGMUX_CTRL_inst instantiation

B A

Virtex-5 FPGA @ —#"— B (K

Virtex—-5 FPGA & —# > —h : DC B L OAA v F Fik
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& XILINXs FA4E: THAY ILAVE

BUFIO
712547 : Local Clock Buffer for I/0

BUFIO

X10099

ME

IDOTHAy TLACNIIaY Y Ny T 7T, HizZuv/E5E AL, HAOLET, VO FIDOHEHI/Iayr Fvk
FERENL, T o— N0 say g U —AMBITMSI L TS, Y —R[EMT — % v 7Ty (dRk/ZE o0y s 5y
Bl) (@ L CTWET, OO A NEFREI CELDIE, A7y Z7fEikNo ey 73 1/0 O T9, BUFIO
T, BT 52 DO 1/0 7my 7 Fvb (K 3 7ayZ7fERET) LV —Ta v Zays Ny 75 (BUFR) ZBREN T
EF9, L. I/0 7uays 2o RN —IO#PHIL 1/0 FETRO T, CLB 7 ayZ RAM 2oy ys7 VY — A1
SR cEEH A,

A — 0D B8

R—r4 BAT 2 B

© ) 1 say it
I AT 1 say 7 NF
THAODANEE

AVARR =g Heds

i AR

CORE Generator™ LU\ 4% —K ]

~7udYR—b A

VHDL 2k (/2 RA T —S3Y)
WD 2 SOTRFELRVE AL, a8 — LTI T 154 E S ORI AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-— BUFI0: Clock in, clock out buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

BUFIO_inst : BUFIO

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

);

-- End of BUFIO_inst instantiation

Virtex-5 5473') 74K (HDL F)
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& XILINXs

Verilog E81 (A RAV T —23Y)

// BUFIO: Local Clock Buffer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

BUFI0 BUFIO_inst (

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

)
// End of BUFIO_inst instantiation
5 MR 1R ¥R
Virtex—5 FPGA &= —#— HAF
Virtex-5 FPGA 7 —4 3 —1 : DC fiEB L OAAL v F ik
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& XILINXs FA4E: THAY ILAVE

BUFR
71)=5 47 : Regional Clock Buffer for I/0 and Logic Resources

1 BUFR o

Q
=
E

X10098

ME

BUFR (Z7uy 7 Ry 77T, Za—s3)L JayZ YU—MnB3M L TRBY, 7y 7 N O F H7ay 7 oMM
ray EBEMHFELET, BUFR I, RIUEBRAN O —2aF L 7ayr 2ok 2 b BT 57y 7f8iko ray s
Sk 2 OFRERENCEXET (RK 3 rayZiEKkET), BUFIO 5720 BUFR 1 1/0 vw 77213 T, RILZay
B X O 57y /oY v/ VY —Z (CLB, 7' uv7 RAM 728) L ERE C& 9, BUFR (%, BUFIO ®
HAa—in Ao —ax7bDOE BN THEBISNET, /ayZ ANEFES AL/ ay 72135288 T
F7, DEORREIX. 1 ~ 8 DEEH T, BUFRIZ, 7Ry Y RALOEINEZ LTI T VNG NT L L~ D2
MBI — AR T TV r—2a i@l CWVES, lmE. 1 >Oray sl V—a b Jayy 2ohU—7 2
) 121X BUFR 23 2 & FF3., T HRFIITIT BUFR IZEFNFH A,

R—r DA
R—h4 "84T ] HHe
CE A 1 Iy A X =7V R—h Low IZT7 Hh—hSLHER—K) OH 1 7my

IMWT AAL—T WZEINET, High (7 —bhshvbde, pEray 7
NEERTDIOIERT DT 2Ry hENET,

CLR AA 1 SRE ey IO VEeyh, High 1IZedb, s3E ey 77
EART IO SN ANy hENE T,

I AT 1 Jay 7 NJjiR—k, BUFR ®Z/ vy s V—A R—hrT9, BUFIO O H )
Fide =L A —ax I NCEEITEET,

] H 1 say WA —bk BUFR LRI Zay 7 (8B LN 2 SO+ 57

oy ZEI (K 3 7ay 7k Orayy Ry NeREf TCEET,
FPGA B LN IOB Z#BREHL £,

FHEALDANTE

AVAR S =gy e
HERR RA]
CORE Generator™ 3LV 4 H—K F )
~7udDYR—k ]

AR R 1%

B BT ] FI4ILE sRER

BUFR _DIVIDE ==l BYPASS, 1. 2,3, 4,5, | BYPASS HArzavZic NArayrzS R LE-ray
6.7.8 I T oMEIMNERELET,

SIM_DEVICE | VIRTEX4 . VIRTEX5., VIRTEX4 BUFR ® CE L AT & EELET,
VIRTEX6
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AT THAY ILAVE & XILINXs

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

BUFR_inst : BUFR
generic map (
BUFR_DIVIDE => "BYPASS", -- "BYPASS', "1, 2™, "3, 4", 5", U6, "7, "8"

SIM_DEVICE => "VIRTEX5™) -- Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
port map (

0 =>0, -- Clock buffer output

CE => CE, -- Clock enable input

CLR => CLR, -- Clock buffer reset input

1 =1 —-- Clock buffer input

);

-- End of BUFR_inst instantiation
Verilog 58 (A RAL T —3Y)

// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

BUFR #(
.BUFR_DIVIDE('BYPASS'), // "BYPASS™", "1', "2, "3", "4, "5", "6, "7, "8"
_SIM_DEVICE("'VIRTEX5") // Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
) BUFR_inst (
.0(0), // Clock buffer output
-CE(CE), // Clock enable input
.CLR(CLR), // Clock buffer reset input
RIQ) // Clock buffer input
):

// End of BUFR_inst instantiation
EF L
Virtex-5 FPGA & —4%— HAF
Virtex-5 FPGA 7 —# > —} : DC FtEl L OAA v T Rtk
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& XILINXs FA4E: THAY ILAVE

CAPTURE_VIRTEX5

T1)2F 47 : Virtex®-5 Readback Register Capture Control

CAP CAPTURE_VIRTEX5

CLK

] Virtex-5 Readback Register
Capture Control

X10936

M=

ZDTHAy L AVMI LV RZ (Vo7 7ay eIy F) FHOX Y7 F v FIEBIOZOZ A 7 EFHIHILE
T, V=R 7 BT, SO 74X a2 —ay R—MiSICliRiEn T4, 2oL AR LR W
B, T —HiFar 74X al—vary Zay I IZ/AML T =R \vr3nEd, LUVRY (v 7ay 7 tIyF) O
EDHHEF¥ 7 F ¥ TEXFET, LUT RAM, SRL, 727 RAM OfEHY—R A 7SN ETR, Ty F ¥ TEER A,

CAP 1§ 5% High Ic7 % —hT 2L, Wicr/ay 73 Low 5 High ICHIN DD EEICT ANAANDL AL N F ¥
FyrEnFEzd, T74VRTHEL MY (CAP 7 —hLTWNWAHEED CLK OER) OT-NIT — B X v 7 F¥Ih

F9, V=R o708 % | [BOT —% Fx 7 F X2 IHIBR T 5I121E, 2O A MZ ONESHOT=TRUE &% B
mUET,

R—bDEREA

R—k4 A [ & -1
CAP A3 1 VK2 Fx T F oy MK
CLK ANTJ 1 V=R X7 Fx rays
FHAL DN T 5K
AAR Y E—g HeELE
E i N}
CORE Generator™ BX U 4% —K NG
~7udHR—h K]

ELKEEST D00 ANBLOH AT X TT VAR LET,

ERATTRGRME
B B4 & TIAIE FiBR
ONESHOT | 77—/ fk# | TRUE, FALSE | TRUE CAP A ZEAZ 1 HOY— Ry 7 & FATUET,

Virtex-5 54 7351) 5i4F (HDL )
UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com 75




AT THAY ILAVE & XILINXs

VHDL 88k (/2 RA T —3Y)
WD 2 OOXLBFELBZWVIGEARIT, at— LT T4 T4 B S DRI HT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- CAPTURE_VIRTEX5: Register State Capture for Bitstream Readback
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

CAPTURE_VIRTEX5_inst : CAPTURE_VIRTEX5
generic map (
ONESHOT => TRUE) -- TRUE or FALSE

port map (
CAP => CAP, -- Capture input
CLK => CLK -- Clock input
);

-- End of CAPTURE_VIRTEX5_inst instantiation
Verilog 881k (A RAV T —3Y)

// CAPTURE_VIRTEX5: Register State Capture for Bitstream Readback
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

CAPTURE_VIRTEX5 #(
_ONESHOT(**TRUE™) // “TRUE" or “FALSE"
) CAPTURE_VIRTEX5_inst (

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

// End of CAPTURE_VIRTEX5_inst instantiation
& M 1F R

Virtex-5 FPGA ot —#— #H AR
Virtex-5 FPGA 7 —4 3 —] : DC fitE B LA v FFEE
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& XILINXs FA4E: THAY ILAVE

o R s . .
)27 47 : Fast Carry Logic with Look Ahead
CARRY4
CO(3)
E(S) MUXCY
0 1 CO(3:0)
D(3:0) D(3) Co©@)
0(3)
XORCY
5(2) MUXCYl
0 1
D) CO(1)
S(3:0) L‘)Z>°‘ﬂ
XORCY
f“) MUXCYl
0 1
D(1) CO(0)
BB S
XORCY
E(O) Muxcvl 0(3:0)
0 1
D(0)
P
XORCY
i e
Slice Carry Logic
X10937

ME

ZOTHAY ZLAUNME, ATFASADFEEF Y — aY v/ TT, FvU— F=— 120 MUX BE XOR BENE
NAEEENTHET, 26D MUX BLO XOR IZEDITEMR T 7o 7 av BT 572012 EHEEEZ L
TATAANDZDMOrY 7 (LUT) IS E T, mlxy)— vy 7id, MR, hvs2 W, INEE
WMREDEA T 7o 7 ar OMEITNZ WRIEDay /L —& TRV Fa—& avy”7 7 —hk (AND, OR, XOR
) REoxrottonyy s Ty rva ifFEHTEET,

R—bDEREA

R—t4 AR = HAE

O H 7 4 Xy — F=—2 XOR DBEHFDOT—HH 7
co H 4 ¥y — Fo—rDOEEOFYI—HH

DI ATJ 4 Fyl— MUX OF —H AJ)

S ATJ 4 FxJ— MUX OELZRAT

CYINIT AT 1 Fr—HIHLAT

Cl AT 1 F¥yU— HAT—K AT

Virtex-5 5473') 74K (HDL F)
UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com 77




AT THAY ILAVE & XILINXs

THAUDANFE

AVARBE v —gy AJ

e He 0%
CORE Generator™ BX U 4% —K NG
~7udHR—h A

VHDL 81k (/> REVP T —23Y)
WD 2 DD LDFELR NGRS T, 2 — LTy T4 T4 B E ORNAE T ET,
Library UNISIM;

use UNISIM.vcomponents.all;

-- CARRY4: Fast Carry Logic Component
-— Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

CARRY4_inst : CARRY4

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

-- End of CARRY4_inst instantiation
Verilog 881 (A2 RAV T —23Y)

// CARRY4: Fast Carry Logic Component
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

CARRY4 CARRY4_inst (

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

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

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

)
// End of CARRY4_inst instantiation
5 1
Virtex-5 FPGA & —%'— HAK
Virtex=5 FPGA 7 —# ¥ —F : DC BEB I OAAL Y Tk
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& XILINXs FA4E: THAY ILAVE

CFGLUTS
Z1)2F 47 : 5-input Dynamically Reconfigurable Look-Up Table (LUT)
Ll CFGLUTS
&
12 06
" 05
0 | o
Ci 7CDO
CE— I Attributes I
I INIT=00000000 I
CLL
5-Input Reconfigurable LUT
BME

TDOTFVAY TV AUNMI, T AALDE AT I Var 74X a2 —ay Na[FelR 5 NIV I T w7 T—T )
(LUT) T, BEEOEEFRIC LUT oY vy 77 7var B R TExFET, CDIEY VM HTHE, 7nyZIZFmEBIL T
HUWINIT RS U T ST T RSN, aPyr Ty riary WEBRISNET, 06 H A T, LUT IZi A TN
7-HAED INIT [HEBIERINSNTNA 0 ~ 14 DA QNS TrY v TrrriaryPERSNET, 47
Tar T 05 ik 06 A EMHLTC, RICANEZIEGT D4 AS177rr7iavz 2 DERT 50, £7213 5 AT
Ty gvary 1 DEFED S ATy IOV T ey N FERTH4 AT var BERTEET (FORESRMR),
ZOZVAVMNIE, 1 DOARTARZEEND 6 AJ] LUT A HDOSYH D 1 DG ENET,

ZDTVL A N A — R T B8 A 1. CDO B U R RD L A D CDI B #5228 T, 1 DDV U T L
Fr—r DT —H (LUT Z&IZ 328wk THEEDOZL AV M Iary 74Xl — g TEET,

A — 0D B8

R—r4£ A [ & HRE

06 A 1 5 A5 LUT

05 A 1 4 N7 LUT Hh

10,11, 12,13, 14 | AH 1 LUT AF

CDO A 1 Vay 74Xzl —iay F—RDOAAr—RNH ) (7 var THko LUT
@ CDI ANz HE#8)

CDI AH 1 Var74Xal—vay 7—42 YUT VAT

CLK AS 1 Jar 74X al—ay yayy

CE V| 1 T U547 HighVar74¥alb—3iay sayl A x—7 )b
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AT THAY ILAVE & XILINXs

“‘*f*f/ )] A j] ji/f

AVAB T T—a e
HE 7 g
CORE Generator™ L w4 —F R
~7rdOHPR—h ARH]

CLK AzEVar 74Xzl —vay 5—2uEMET250IMER 27007 V—R 8K LET,
CDI ANxEVay 74X al—ay F—20 ) — A ZEHELET,

CEE VA LUT DVary 74X 2 L—ab AR —T NVERIZT AR —T )T A%, 727747 High ®
oYy ZIZERLET,
[4 ~ 10 U ZmBER0Y—ZAANIEEGELET, alyr 770 7ia03, 06 BEN 05 B IENET,
TV AN AT — R T AEAE 1L, CDO B 2R DL A RO CDI VA +52L2 T 1 DD UT
N Fr—rDF —HTHEBEOTL ANy T4 X2l — g TEXET,
INIT BHEZZDOT YA L AVMIREL T LUT Of#aYyy 777 a2 ETH0LENHOET, FL
WINITEIZ, Fx— & ENS LUT IZ 32 EY PO 7 hEH A2 T, FHBOEERI T OO TH AT ZENT
XFET, 06 BLO 05 DHIFIE, HLV 32 B b INIT fE2 LUT | )\jjéhéifﬁffﬁbiﬁ‘ LUT ®ouady
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(NIT[0]) T 7 ENDXLERHNET,
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ERARELE
B 24T i FI4ILE ERER
INIT 16 4 32 B ME T RTPu ZOZLVACNDOYIMEEZRRELET,
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& XILINXs

FA4E: THAY TLAVE
VHDL &Rk (/2 RAVST—23Y)
RO 2 DDIPFELRNE G, a8 =L T=r T T E S ORIV 1T £
Library UNISIM;
use UNISIM.vcomponents.all;
-- CFGLUT5: Reconfigurable 5-input LUT
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4
CFGLUTS_inst : CFGLUTS
generic map (
INT => X'"00000000')
port map (
CDO => CDO, -- Reconfiguration cascade output
05 => 05, -- 4-LUT output
06 => 06, -- 5-LUT output
CDI => CDI, -- Reconfiguration data input
CE => CE, -- Reconfiguration enable input
CLK => CLK, -- Clock input
10 => 10, -- Logic data input
11 => 11, -- Logic data input
12 => 12, -- Logic data input
13 => 13, -- Logic data input
14 => 14 -- Logic data input
):
-- End of CFGLUT5_inst instantiation
Verilog 2k (fV XA T —30)
// CFGLUT5: Reconfigurable 5-input LUT
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4
CFGLUTS #(
- INIT(327h00000000) // Specify initial LUT contents
) CFGLUT5_inst (
.CDO(CDO), // Reconfiguration cascade output
.05(05), // 4-LUT output
.06(06), // 5-LUT output
.CDI(CDI), // Reconfiguration data input
.CE(CE), // Reconfiguration enable input
_.CLK(CLK), 7/ Clock input
-10(10), // Logic data input
_11(11), // Logic data input
_12(12), // Logic data input
_13(13), // Logic data input
_14(14) // Logic data input
)
// End of CFGLUTS_inst instantiation
= =E
2 MR R
Virtex-5 FPGA = —H# — AR
Virtex-5 FPGA 7 —# 3 —h : DC Pl L OAAL v F Ribk
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AT THAY ILAVE & XILINXs

CRC32
71)2=5 47 : Cyclic Redundancy Check Calculator for 32 bits

CRC32
CRCIN[31:0] CRCOUT[31:0]
___|

|

CRCDATAVALID |
CRCDATAWIDTH[2:0] |
CRCRESET |
CRCCLK |

X10966

ME

ZOTHAY ZLAUNE, VU —AORNFEZF LT, B55 FITEMATIC 7L — LD KR EZIZBMLUET, & CRC 7
27 Cld, PCI EXPRESS®, ¥ HE VK A —H Ry h BIORZOMOPH T 22 /Wizxt L THREIL TS CRC-32
LIEAAME LT 32 B hd CRC NWEHEHET, 32 v hd CRC D7 VIF ¢~ CRC64 TlE. 8. 16, 24, F7-1%
32 YDA NT —HEMFLL T 32 B b CRC 4 T&Ed,

R—bDEREA

R—r4 AF £ e
CRCIN[31:0] AT] 32 CRC AN T —4, e KT —% RAMEIL 4 SARTT,
CRCDATAVALID AJ) 1 CRCIN AN OF —FMHhTHHZEERLET,

I'bl: T—XI3EZTT,
1'b0: & —Z T ELhTT,

ZOEBETAT Y — 5L T4TH—hENTNDLouay 7 FA7)L
M. CRC OENEEFSHET,

CRCDATAWIDTH[2:0] AT 3 BRHNRANT — % NAMNEERLET,
CRCDATAWIDTH[2:0] T —XIE CRC 7 —# /"2
ek
0 8 b CRCIN[31:24]
1 16 B CRCIN[31:16]
10 24 £ b CRCIN[31:8]
11 32 Bk CRCIN[31:0]
CRCRESET AD 1 CRC LA ORIV, TH—hINDHE, CRC 7Ty 7l
CRCNIT OfEIZHI b VET,
CRCCLK AS 1 CRC 71w
CRCOUTI[31:0] ) 32 32 Bk CRC 71, NAMBKEES e, By Mz CRC 5T, LA

vy Y ATNVDOE B IA MBI OERTO CRC i To CRC Ft
BICKELTUWET, CRCDATAVALIDA 78 1 IZFRESNTWDHL
EHRHVET,
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& XILINXs EA4E . THAY ILAVE
THAUDANEE
AVAB T —gy wJ
E7f T
CORE Generator™ B84 —K HELE
~7udHR—h A
AR RELE &
B BT {[E] T4 | ERBA
CRC_INIT[31:0] 16 ¥ 32 B ME 0xFFFFFFFH CRC NIV P AZ D HEZH ELE7,
LX30T 3L TN LX50T ES V= Tl ER
0xFFFFFFFF (Z[EEE TV ET,
=3 =
2E M 1E R

Virtex-5 FPGA = —#'— HAF

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

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

DCIRESET

71JSF 47 : DCI State Machine Reset (After Configuration Has Been Completed)

DCIRESET
RST] | LOCKED

X10101

M=

TOFHAL ZLAVMNT, AT 4 X2 —2a %I DCL AT —h w2 Uy A7 HLET,

R—bDEREA

R—r4& /4T B T hE

LOCKED H 1 DCIRESET LOCK ZF—# A /)
RST ATy 1 DCIRESET FERIMIYE YA T
THAODANEE

AVAB Y T a HELE

Heda AT

CORE Generator™ 33 L O\ 4% —F A

~7adHR—hK A~ H]

VHDL it (A REST—23Y)
KD 2 ODLNIEIELR NS, a8 — LTy T4 T4 B = ORNCBE AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- DCIRESET: DCI reset component
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

DCIRESET_inst : DCIRESET

port map (

LOCKED => LOCKED, -— DCIRESET LOCK status output

RST => RST -- DCIRESET asynchronous reset input
)

-- End of DCIRESET_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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& XILINXe EA4E: FTHAY ILAVE
Verilog E81 (A RAV T —23Y)
// DCIRESET: Digital Controlled Impedance (DCI) Reset Component
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4
DCIRESET DCIRESET_inst (

.LOCKED(LOCKED), // 1-bit DCI LOCKED Output

-RST(RST) // 1-bit DCI Reset Input
)
// End of DCIRESET_inst instantiation
= =E
2FH1F 2R

Virtex—5 FPGA &= —#— HAF

Virtex-5 FPGA 7 —4 3 —1 : DC fiEB L OAAL v F ik
Virtex-5 5473') 74K (HDL F)
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& XILINXs

DCM_ADV

J1)2=5 47 : Advanced Digital Clock Manager Circuit

CLKIN |
CLKFB |
RST |
PSINCDEC |
PSEN |
PSCLK |
DADDR(6:0
D|(1E
DWE |
DEN |

DCLK

DCM_ADV

| CLKO

| CLK90

| CLK180

| CLK270

| CLK2X

| CLK2X180

| CLKDV

| CLKFX

| CLKFX180

| LOCKED

| PSDONE
DO(15:0)

j—

DRDY

M=

X10102

ZOT WA U ANE, AT EBS R 3 L OVE B A Bl R A o T F ol —var /a7 4 X ol —
TalrAlfEZe DLL TF, ZOarR—RUMI, VAT LA TUREILRDEFEO/ay 7 &2 ESETHIET 572012, %
<D FPGA 77U r—varCHEASNET, ¥A4FIv7 Var 74 Xal —ar RN ARE8 413, DCM_BASE %7~
12 DCM.PS v R—F "l HLET,

R—rDERHA

R—r% AmME 5] ¥ HE

Juy 71/ AN

CLKO H 1 CLKIN OAFZ A ERCEE S0/ ay 2 HLEST, T 74T,
CLKIN_DIVIDE_BY_2 J@&M:% TRUE IZ5% & L7z A& LA, CLKIN OA #h & 0%
CLKIN ® & LRI ET, CLKFB B u 28 L= 4. CLKO I% CLKIN @
PLACHI 2 B ET,

CLK90 H 1 CLKO ERIU A CehiilE 90 L 7 Li=ony 72 LET,

CLK180 H 1 CLKO ERIU R H AR 180 Y 7 L=y s & L £,

CLK270 H 7 1 CLKO LRIUR M E LAl 270 L 7 L=y 2 L £,

CLK2X H A 1 T 2—T 4 YA 7N 50-50 (2 H BIFRFEESL7 . CLKO ENZARS R U CE s 2 fi%
OruyrEHILET, DCM Ruy 2 REEIZRDETIE, BEEN A 7eyro 1
fEC. T a—F 4 FAZNAN 25-75 Dray 7 CLK2X IZH SN ET, Zhicdy.,
DCM NV —RZ Zuy 7% L CIELWZy Y Tay ZIRBBIZARD £9,

CLK2X180 H 1 CLK2X L[RIUCE W CAifRE 180 Y 7 L=y 2 L £,

CLKDV H 1 CLKO EAZFEASEILU T, CLKIN OB @B %5 B Licray 7B hShE
9, AT 54880, CLKDV.DIVIDE B#ETHRELET, 7 74/ T,
CLKIN_DIVIDE BY_ 2 J& % TRUE (2% EL7=HA LA Z. CLKIN O %) & W 3k
X CLKIN O JEE LR CIZ0ET,
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& XILINXs

R—bt4 AR

=]

i He

CLKFX A

WOXTROONDJE W DIy = HLET,
CLKFX @ &% = (M/D) x (CLKIN &4 %h 5 # #%)

ZDO T, M 1T CLKFX MULTIPLY @ CHEL. D % CLKFX_DIVIDE J& M T

ELET, MBI D OEO#HFH, ANBLOH O EREHIL, 207 —%7
IFx DT —H o —b BB TSN, CLKFX HAIDONH LR =y T, 74—
R X7 23 A (CLKFB) M iS5 L&, CLKO, CLK2X, 8L CLKDV D H _EA
DTy IZRIZBIVET, M & D DIEICAKRED 720 GE | AiFIE D Ahreys 4
AN EICHIZBNET, F 74/ Tld, CLKIN.DIVIDE BY 2 J&#:% TRUE (2%
ELTZGA LIAME, CLKIN OF 2 A1 4% CLKIN O JE L RICIZ/20ET,

CLKFX180 H

CLKFX ERICJE B Tirf% 180 EES 7 hL7-2uyra L E T,

CLKIN AS

DCM 1Y — & a7t L E4, CLKIN OEEEIZZOT7T —% T 7F %D
T —Z L~ CHRESNEZHANICTILERHVET, 7uvI AJHE BT, &
DONT DRy T 7 LG L E 3,

IBUFG : 7 a—/ )L 7y 7 NNy 77, T84 A LT DCM ERICAHI (7=
L) 125D IBURG 2 3 5L, 7oy ATI AR HEINET,

BUFG/BUFGCTRL : N#Z a— )L Zay 7 Ny 7y, R a— S )VE$E
EHLTT RAZALEOED DCM THEREN CEEF, 2 20 DCM ZEII B
THEA1TIL. DCM @ CLKIN B o 2R TxF4,

IBUF : AJ1/8y 77, IBUF © CLKIN A fZBREN 584 . PAD 7°5 DCM A
T ~DAX 2 — | THEIN T oIt AR REMERNHVET, a7y
Fal—af, FHHLRWTITZEN,

CLKFB Vi

say M OBILEFRFEL Cray s AT B EHIZ D7D BT 570y 7
fF5TT, DCM IZ7 4 —R w7 &G 5HI121%, CLKO /1D A% CLKFB AJj
WCEERLET 23, WE 74— R 3y 7 DA 1L BUFG 2R — R b/ LCL A
T4 —F w7 DAL OBUF - IBUFG 2L %4, CLK FEEDBACK &M% 1X |2
RELET, CLKFB ¥'r &k +5&, CLKO, CLKDV, 33X CLKFX 2% CLKIN
OAAZHIZHIVET, CLKFB B U &8kt L7254 1%, CLK FEEDBACK %
NONE (2% ELET, DA CLKFX 33XV CLKFX180 H /1%, CLKIN DAL
W ZBNERADENTRET,

AT —Z AWM T /I AT

LOCKED 5

NART AR RDBET L, BAERBRAR W RE THHZ L2 R T RIBIH /1,

PSDONE A

X AF3Iv7 CLKIN L2k A7), High (1) ®&Z(E CLKINI 73, Low (0) ® X%
CLKIN2 REIRENF T, 2 2Dyl BIRTHILEN2WGAIEL, 2O A
HE1ICLET,
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& XILINXs

R—r£

i He

RST

DCM [E#zYtyhLET, RSTE 5L, 777 47 High IRV TF, RST
ERETH—r T BHE, T TO DCM H ) (LOCKED {5, A7 —4 {55, i1/
Ty 7)) N =R 7aw IO 4 A7V LINIC Low 12720 Ed, Uy MIFEREBITHD
7o, TAT = Iy I DEEDOV AT IVBEN VRIS T20 T a—T o
ANV, 70y 7B OAF 2 —RNHRBRSNRA A EENHYES, Zof-
B, TNAARENAL T4 2L — 2 ar T AR AN BB EE T T 55511,
RST B> &M T A4 RHVET, RSTIEHET 47 —h95&, kD CLKIN
ATNVCRIMIL CrayrEay ZIREEICT D7 e ANBEALET, DCM U Ev i
WWIELLmyZ7EN5 I 5HI21E. CLKIN (2 B3t faEi, 3 7ay s A7 L
L #ZESTDECTCRSTIESET ATV —FLTRBMERHVET, EOFTVF AT
b, /Ay NEETHET DCM Uy MNIREFTH2LERHVET, a7 1F =2
L —3a2 T, GWE MMiEBRENSET DCM X H BB By MIREB IS E
T, ZOruv 7, GSR WV —RSNHELZELET,

PSCLK

DCM fifHS 7 DY —2 say 7 %M U Ed, MAHS 7R v Z{E&5iE, Enray
7 =R (NI EIIA) CHEREITEET,
PSCLK o J& i $#i 1%, PSCLK_ FREQ_LF/HF TERLET (ZOT7—FFT27F ¥ D

F =2 — A% MR), CLKOUT_PHASE_SHIFT J&M:4% NONE ¥7-1% FIXED T3k &
LTWAEAIE, ZOANETTURICHERTHMLENHYET,

PSINCDEC

PSINCDEC A fJi%, PSCLK IZ[AI#iL TV &9, CLKOUT PHASE SHIFT 228 #&—
ROWTNMNIZEESNTWDEXIS, MBS T MEEE AL TIAN/ T IVA N
DI RALET, MY TMEEEAL ZIAN T IVA T DE, ZHUTETTH
Siray 7 ORFFRNY 7R UE T, PSINCDEC 12573 High ®¥-A 1342V A R, Low
DOEAITT 7VAMENET, CLKOUT PHASE SHIFT &% NONE F£7-1% FIXED
ICEELTCWDEAIE, COANETTURICHERTOLENRHVET,

PSEN

AR 5]
AT 1
AJ) 1
AN 1
AT 1

PSEN A 7713, PSCLK (Z[FH#L T\ &9, CLKOUT PHASE_SHIFT W& #E—RIZ
BRESNTNDEXIL, ZOREFICL S TRIENAM L 7 AL E3, fENAHY 7
NB T AI21E, PSEN (5% PSCLK @ 1 1AV VST 7T 4 72T ALEERHY
F9, MAHOZEE X, CLKIN @ 100 & 55 & PSCLK @ 3 JE 75 & & 7= REE LN
WZAH /20, PSDONE 28 High 127252 LI kRSN Ed, MAANELT DM,
HINC R B R EAL R Vo F IR AL EF A, PSEN 23 12— 7 /LIl Thb
PSDONE 78 High |22 3 F TR, DCM D J1 70y 2135t DAL FINSZ — 4 hod
FEAIZ D LT OB EIL TW&E9, PSDONE 78 High (27227256, (T4 7 Mi5E
T %, CLKOUT PHASE_SHIFT J&#:% NONE F7-1% FIXED 2R EL TW5
BIEZOANET T RICH T DU ERHVET,

AAFIyr Var 74 ¥Fal—gy / DCM AT —H R

BAFIvT ar 74X 2l —abOEMNT, 3% 47 /S 1 AD Configuration User Guide ZZ& R L TL7Z& W,
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& XILINXs

R—r4£ AME 5] K HE
DO H 7 16 HAFTIv7 Var 74Xzl —varEHHLTWRNWEETX DCM ORT —Z A H
HAFRAL TSI 74F 2 —arOF —Z I 0ET, DCM %
T —HANFIRINTWDEGE, RO~y 7 RS ET,
DO[0] : fiFHS 7R F— R —Tm—
DOI[1] : CLKIN &% Ik
DO[2] : CLKFX ®f& 1k
DOI[3] : CLKFB 0 1k
DO[15:4] : #|VY4 T2
DRDY Hi 77 1 DCM DZ AT Iy Var 74X ol —a BREN U 52 T IR > =2 R LET,
DI AT 16 DI A ARRIL A AF I Var 74Xzl —1arOF —H AT TT, ZONREAf
FALZWEAIE., T XRTOE Y 0 12T 20 ERHVET,
DADDR AT 7 DADDR AT, FAF I Var 74Xzl —ia OTRLAASITE, 2o
ZEAFEFH L WVEAIE. T_RTOE YN 0 12T ALERHET,
DWE AT 1 DI 7 —#® DADDR 7 RLUA~DEZALEFIET DT A 2—T VIEETT,
ERLZ2WEA L, Low ISR TALENRHVET,
DEN AT 1 EAFIy7 Var74Falb—va ezl 32080525+ 555, &
AFIvT Va7 4F 2 —var M I TN EEZ DO )3 A 2 DCM A
T — A G BRI 5121, DEN & Low ISR ETHLENHYET,
DCLK A7 1 DCM DX AFIvr Var 74X ol —a B0V —2 Jay 72U E7,
DCLK 2%, CLKIN &I H B I OVE WA IEFR W e ray 72 T&ET, 41
FIvr Varz Fal—rary sayvIEE, Eorayy V—ATTHEENT
%4, DCLK OB EHMIZZ DT —% T 7F v DOF —F —MIZ#HI T
T, FAFIvT Var T Xal—ar LR VWESIX. COANNET T
NICHR T DL ERHYET,
THADANEE
AAR L T—ay AT
HER AA]
CORE Generator™ 3L 4 —F L
~7udHFR—h Nl
ERAAEEE M
B BT {[E] TI4ILE B
CLK_FEEDBACK Pl 1X. NONE 1X vy T 4—R R I EEeE
CLKDV_DIVIDE wE N EUE | 1.5, 2.0, 2.5, 3.0, 2.0 CLKDLL. CLKDLLE, CLKDLLHF, DCM

3.5, 4.0, 4.5, 5.0,
5.5, 6.0, 6.5, 7.0,
7.5, 8.0, 9.0, 10.0,
11.0, 12.0, 13.0,
14.0, 15.0, 16.0

Dray 74y E R (CLKDV ) o4y A
teEfRE
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& XILINXs

I 24T & TIAIE &5 BA
CLKFX_DIVIDE B 1~ 32 1 CLKFX A D4y Atz taE
CLKFXMULTIPLY | #&%% 2~ 32 4 CLKFX tH ) 0 & a6 7E
CLKINDIVIDEBY 2 | 77— 4t# | FALSE, TRUE FALSE DCM DA S 7 ay 7 ERHEOEIZED
I, MELNTIE U CA 17 ay 7 [R5k
% 2 TH A
CLKIN_PERIOD E N A | 1.25 ~ 1000.00 10.0 ANHzvyrOEE% 1.25 ~ 1000.00 O
FiPH TR E (ns)
CLKOUT_PHASE._ ST | NONE, NONE NI TRDOE—REEE
SHIFT FIXED,
VARIABLE_POSITIVE,
VARIABLE_CENTER,
DIRECT
DCM_PERFORMANCE | <z =%l MAX_SPEED., MAX_SPEED DCM ZAR T > 2 O & B Sy vy 7 %4
MODE MAX RANGE DA RSP IR T (e Y NN IV L E 7l Yl
DIEVMRE R D 70y 7 A KT 559
i 320 %6 E
DESKEW _ADJUST ST SOURCE_ SYSTEM_ T4 =Ry SNADBRIED B, Y —
SYNCHRONOUS, SYNCHRONOUS | Z[@#lD A& —T = A Z T+ B M
SYSTEM_ BHVET,
SYNCHRONOUS,
0~ 15
DFS_ FREQUENCY_ el LOW, HIGH LOW JERE A RO B — R A8 E
MODE
DLL_FREQUENCY_ S = | LOW, HIGH LOW DLL DT — R &5 E
MODE
DUTY_CYCLE_ 7 —ft# | TRUE, FALSE TRUE CLKO, CLK90, CLK180, CLK270 ®™ 4% H
CORRECTION NOT a—T4 Y AT NVEEE
FACTORY_JF 16 ¥ 16 & M FOFO0 OB, DCM OV v H 7 oV Z BT
WELFES, FAVIRNLDIRRRLIC
ZOT T HNVMEEZETLIRNTLIEI N,
PHASE_SHIFT EiS g -255 ~ 1023 0 PFHS 7 D RERE, ZOMOFFA
CLKOUT_PHASE_SHIFT OfgEI2k~>T
BpnEd,
SIM_DEVICE el VIRTEX4, VIRTEX5 F A AD R
VIRTEX5
STARTUP_WAIT 7 — L% | FALSE. TRUE FALSE TRUE IZRET5E, DCM 23y 74K HEIZ
RAFETCaALT74F¥al —gy AZ—KT
T =V ADIRE LT A 7V TR
Virtex-5 54751 774K (HDL )
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& XILINXs

FA4FE: THAY ILAVE
—_— -, ~ ~
VHDL it (A RAVIIT—23Y)
KD 2 OOILBPFAELRNG AT, a8 =L TEr T4 745 E ORNCAE T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- DCM_ADV: Digital Clock Manager Circuit
-- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4
DCM_ADV_inst : DCM_ADV
generic map (
CLKDV_DIVIDE => 2.0, -- Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5
-- 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0
CLKFX_DIVIDE => 1, -- Can be any integer from 1 to 32
CLKFX_MULTIPLY => 4, -- Can be any integer from 2 to 32
CLKIN_DIVIDE_BY_2 => FALSE, -- TRUE/FALSE to enable CLKIN divide by two feature
CLKIN_PERIOD => 10.0, -- Specify period of input clock in ns from 1.25 to 1000.00
CLKOUT_PHASE_SHIFT => "NONE"™, -- Specify phase shift mode of NONE, FIXED,
-- VARIABLE_POSITIVE, VARIABLE_CENTER or DIRECT
CLK_FEEDBACK => "1X', -- Specify clock feedback of NONE or 1X
DCM_PERFORMANCE_MODE => "*MAX_SPEED", -- Can be MAX_SPEED or MAX_RANGE
DESKEW_ADJUST => "SYSTEM_SYNCHRONOUS", -- SOURCE_SYNCHRONOUS, SYSTEM_SYNCHRONOUS or
-- an integer from 0 to 15
DFS_FREQUENCY_MODE => "'LOW", -- HIGH or LOW frequency mode for frequency synthesis
DLL_FREQUENCY_MODE => "'LOW", -- LOW, HIGH, or HIGH_SER frequency mode for DLL
DUTY_CYCLE_CORRECTION => TRUE, -- Duty cycle correction, TRUE or FALSE
FACTORY_JF => X'"FOFO", -- FACTORY JF Values Suggested to be set to X"FOFO"
PHASE_SHIFT => 0, -- Amount of fixed phase shift from -255 to 1023
SIM_DEVICE => "VIRTEX5", -- Set target device, "VIRTEX4"™ or "VIRTEX5"
STARTUP_WAIT => FALSE) -- Delay configuration DONE until DCM LOCK, TRUE/FALSE
port map (
CLKO => CLKO, -- 0 degree DCM CLK output
CLK180 => CLK180, -- 180 degree DCM CLK output
CLK270 => CLK270, -- 270 degree DCM CLK output
CLK2X => CLK2X, -- 2X DCM CLK output
CLK2X180 => CLK2X180, -- 2X, 180 degree DCM CLK out
CLK90 => CLK90, -- 90 degree DCM CLK output
CLKDV => CLKDV, -- Divided DCM CLK out (CLKDV_DIVIDE)
CLKFX => CLKFX, -- DCM CLK synthesis out (M/D)
CLKFX180 => CLKFX180, -- 180 degree CLK synthesis out
DO => DO, -- 16-bit data output for Dynamic Reconfiguration Port (DRP)
DRDY => DRDY, -- Ready output signal from the DRP
LOCKED => LOCKED, -- DCM LOCK status output
PSDONE => PSDONE, -- Dynamic phase adjust done output
CLKFB => CLKFB, -- DCM clock feedback
CLKIN => CLKIN, -- Clock input (from IBUFG, BUFG or DCM)
DADDR => DADDR, -- 7-bit address for the DRP
DCLK => DCLK, -- Clock for the DRP
DEN => DEN, -- Enable input for the DRP
D1 => DI, -- 16-bit data input for the DRP
DWE => DWE, -- Active high allows for writing configuration memory
PSCLK => PSCLK, -- Dynamic phase adjust clock input
PSEN => PSEN, -- Dynamic phase adjust enable input
PSINCDEC => PSINCDEC, -- Dynamic phase adjust increment/decrement
RST => RST -- DCM asynchronous reset input
):
-- End of DCM_ADV_inst instantiation
Virtex-5 547 3') 774k (HDL F)
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& XILINXs

Verilog E81 (A RAV T —23Y)

// DCM_ADV: Digital Clock Manager Circuit

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

DCM_ADV #(

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

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

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

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

// VARIABLE_POSITIVE, VARIABLE_CENTER or DIRECT

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

// an integer from 0 to 15

_.DFS_FREQUENCY_MODE(*'LOW"), // HIGH or LOW frequency mode for frequency synthesis
.DLL_FREQUENCY_MODE(*'LOW'), // LOW, HIGH, or HIGH_SER frequency mode for DLL
_DUTY_CYCLE_CORRECTION("'TRUE"), // Duty cycle correction, "TRUE"/"FALSE"
.FACTORY_JF(16°hf0f0), // FACTORY JF value suggested to be set to 16”hf0f0
_PHASE_SHIFT(0), // Amount of fixed phase shift from -255 to 1023
-SIM_DEVICE("VIRTEX5"™), // Set target device, "VIRTEX4" or "VIRTEX5"

STARTUP_WAIT("'FALSE") // Delay configuration DONE until DCM LOCK, "TRUE"/"FALSE"

) DCM_ADV_inst (

);

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

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

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

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

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

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

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

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

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

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

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

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

// End of DCM_ADV_inst instantiation

B3R

Virtex—5 FPGA = —H%— H AR
Virtex—=5 FPGA 7 —% > —h : DC ¥ B I OAA v F Fik
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DSP48E

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

OPMODE(6:0
ALUMODE(3:0
CARRYINSEL(2:0

CEMULTCARRYIN
CECTRL |
CECARRYIN |
CEALUMODE |

RSTA
RSTB |

RSTC |

RSTM |

RSTP |
RSTCTRL |
RSTALLCARRYIN |

RSTALUMODE

CLK
ACIN(29:0
BCIN(17:0
PCIN(47:0

CARRYIN

CARRYCASCIN
MULTSIGNIN

DSP48E

Attributes

ACASCREG=1

ALUMODEREG=1

AREG=1

AUTORESET_PATTERN
_DETECT=FALSE

AUTORESET_PATTERN
_DETECT_OPTINV=MATCH

A_INPUT=DIRECT

BCASCREG=1

BREG=1

B_INPUT=DIRECT

CARRYINREG=1

CARRYINSELREG=1

CREG=1

MASK=3FFFFFFFFFFF

MREG=1

MULTCARRYINREG=1

OPMODEREG=1

PATTERN=000000000000

PREG=1

SEL_MASK=MASK

SEL_PATTERN=PATTERN

SEL_ROUNDING_MASK=SEL_MASK

USE_MULT=MULT

USE_PATTERN_DETECT=NO_PATDET

USE_SIMD=ONE48

ACOUT(29:0)
BCOUT(17:0)
PCOUT(47:0)
CARRYCASCOUT
| MuLTSIGNOUT
EARRYOUT(B:O)

P(47:0)

OVERFLOW
UNDERFLOW
PATTERNDETECT

PATTERNBDETECT

M=E

X10939

ZOTHAL TUACME, FERENEHBRON—RIP 71y s T, %D DSP 7 LAY XA TRLNL/INETH
WARERAH R TEET, ZO7ry7 T, A, IR, B, B, O 7h mEAH, BLOV =it
EWFATTEET,

R—bDEREA

R—r4 A £ -

F—H% K—h

A A 30 FHARA~D 25 B b T—FANFEIIMAER/ 2P 2=k
(LU) ~® 30 B h MSB & —# A JJ
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R—r4£ HE = ¥ HE

B AT 18 RELA~D 18y F—FZ ANFIIMER/ 0V vy a=yh
(LU) ~» 18 M LSB T —# A /)

C A7 48 MBS/ a7 2=yh (LU) ~D 48 vk T —F A BLO
(F=1) RFZ—r

CARRYIN AT 1 MEZR/ vy r 2=y (LU) ~OIEFvV— AT

P H 7 48 TIA~) T —HH S

CARRYOUT H ) 4 JEBRALH O, BERE) oV —HHEE

USE SIMD %3 FOUR12 O34, CARRYOUT[3:0] (X 52/
ME/mYyr 2=yhk (LU) ZNZENNHD 12 EvhDF v
V—HhEELET,

USE_SIMD 2% Two24 D54 . CARRYOUT[3] BL O

CARRYOUTI1] X B/ ME/ALU N2 b0 24 Bk
DOF ¥V —WhEFRLET,

USE_SIMD %% ONE48 D54 . CARRYOUT[3] LA/ N/
nYyy a=yh (LU) 2bOME—DF ¥ — 1T,

HEAN S/ AT —H A E b

CLK A 1 DSP48E 71y AN 77

OPMODE AT 7 ALUMODE & #:(Z DSP4SE D S ALF 238 4R 4 A5 A F1 T,

ALUMODE A 4 MERBLOREELZS Yy a=yh (LU) 77 riar %
RIDHATTTT,

CARRYINSEL AAH 3 DSP48E ~DF ¥ — A S/ — A& #INLET,

OVERFLOW Hi 1 PN — R HERDME FIE AL PREG=1 D eX|C, NS/ B TA —
N—Tu—%&Hmt 45727547 High DHF1TT,

UNDERFLOW 7 L SRE— 2RS4 PREG=1 0Lz, INFLES/ BATT
X— Tu—Z T 57 7547 High T4,

PATTERNDETECT H 1 77547 High D_Z— 8T, MASK BT EL-ETT
PATTERN O KHELT=fEE P OEAS—EK L7-&X1Z High 12720 &
T, FERIXPERILZuys YAV THASHET,

PATTERN BDETECT H A 1 T T 47 High D/3%— T, MASK BYECHRRELZERHTT

PATTERN O RHALT-fEE P DEA —F L 7L E(Z High 12720 F
9, WRIF P LRIy A7V THASRET,

Vevh/rayy A3 —7

VAT

RSTA

AT

AR—hk LT RY (AREG=1 F£721% 2) ®T7 77 47 High O[RHY
Ty, FEHLAWG A ITGmEMEE 0 ICLET,

RSTB

AT

B AR—hk LU AX (BREG=1 £721d 2) OT 77 47 High O [RI#Y
Ty T, ALV ST EEL 0 ICLET,

RSTC

AT

C R—h LY AH (CREG=1 ¥£721% 2) ®T7 7T 47 High ORIV
Ty hC, FEHLRWG A ITGmEEEZ 0 ICLET,

RSTM

AT

HEELL O 2F (MREG=1) ®T7 275 47 High DRIV YT,
EALAR WSS TmEEE 0 IZLET,

RSTP

AT

P {77, UNDERFLOW {77, OVERFLOW /7,
PATTERNDETECT {77, PATTERNBDETECT /7. BX O™
CARRYOUT Hi /1L 2% (PREG=1) ® 7T 7 47 High O [FI#1Y
Ty T, FEHLRZWG A IEGmEEE 0 ICLET,
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R—h4 7 A B i He

RSTCTRL AT 1 OPMODE 3T} CARRYINSEL L 2% (OPMODEREG=1 Lt
CARRYINSELREG=1) ®7 77 47 High ®RI#AVEv T, EHL
WA EMEE 0 I LET,

RSTALLCARRYIN AS 1 LX) — A S A% (CARRYINREG=1 F7-1Z
MULTCARRYINREG=1) ®7 77 1~ High DRIVt~ T, £ H
LW A I3imBEMms 0 lIcLET,

RSTALUMODE AN 1 ALUMODE L ¥ 2% (ALUMODEREG=1) ®7 777 High D [FH#
Uy T A LARWISE TR EEZ 0 IZLET,
CEAl AF 1 AR—k LU AZ (AREG=2) DT 7T 47 High DYy A F—

AT, HALRWESE AREG=2 O & I35 EL 112,
AREG=0 F£721% 1 OB ITimEfEE 0 ICLET, 2 DDLU RS %
T84T, 2oL 2208 1 BEHICRVET,

CEA2 AT 1 AR—NVIPRAEDOT 7547 High Dray 7 Ax—7 )T, ffi
L7246 & AREG=2 O A 1L BES 1 12, AREG=0 F7=
T 1 OBAIEHIEEZ 0 ICLET, 2 DOL Y RFE M+ 58
HlF. 2oL REN 2 B BIZRDET,

CEB1 A 1 B AR—h LY A% (BREG=2) DT 7517 High ®Drav s A 3x—
TNT, ALV EA L BREG=2 O8A 135 EL 11T,
BREG=0 F£721% 1 OHAITmEUEE 0 ICLET, 2 DDLU AKX E
FERT8481F, 2ovo2428 1 BERICRVET,

CEB2 A3 1 BAR—KNLIRIDT 747 High D/ays AF—T LT,
L7206 & BREG=2 O& X imE % 1 12, BREG=0 £7=
L1 OEAITWEMEE 0 IZLET, 2 DDLU RXEEH T 58
BlE.ZOLVREN 2 B BIZRDET,

CEC AN 1 C R—k LY 2% (CREG=1) ®T 7T 47 High ®Druay 7 fx—7
LT, AL WEAITHmEEE 1 ICLET,

CEM AN 1 FHEDOL 22 (MREG=1) DT 27547 High Dr/ay s A x—7 )L
T, AL WEAITREEE 1 ITLET,

CEP ANT] 1 H AR —k LY AH (PREG=1) DT 7747 High /vy fF3—
TNT, BEHLRWIGEITGRmEEE 1 ICLET,

CECTRL AT 1 OPMODE BXUF ¥ — AL 7 L 2% (CTRLREG=1) ® 7T

7547 High D7vy s A x—7 /10T, HHALRWEASITHEE
fEZ 1 ICLET,

CECARRYIN AT 1 Xy — ALY 2% (CARRYINREG=1) D7 75147 High D/
I AF—=T LT, HEHLRWSESITHREMELY 1 I2LET,

CEMULTCARRYIN ATy 1 SRR AL & FAT T B RABONEF ¥ — L PRH
(MULTCARRYINREG=1) D2y 4 Rx—T LT,

CEALUMODE AT 1 ALUMODE A JjL ¥ 2% (ALUMODEREG=1) D2y A F—
TITT,

HAF—R R—h

ACIN A7 30 R—=bF A DAAT—RAIJT, DA —REEREINL TS EALD

DSP48E @ ACOUT |28 LE, ALV AL, A—F
BT _RTEaicLET,

BCIN A7 18 A=K B OHRF—RATIT, AT —FEHIINLTND EALD
DSP48E @ BCOUT 285kt LEd, EHALARWESIT, N—h
Y TEmICLET,

PCIN AH 48 R—F P DHRTr —R AFI T, HA—REFESNTWDS EALD
DSP48E @ PCOUT IZ#iki LET, AL WEAIL, A—1
BT _RTEaicLET,
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R—r4£ HE = ¥ HE
CARRYCASCIN A 1 iz @ DSP48E @ CARRYOUT[2] & A/ — RS ET,
MULTSIGNIN A 1 48 B ML EO W DB BRI AT, WA —REE S TND
DSP48E OFE IO &AL T, AR/ RFESOH o
5B E2YEELE T, MULTSIGNOUT H e iz sk L ¥,
ACOUT H 7 30 R—=FA DHIARr—FH ST T AT —R RSN TWD FALD
DSP48E @ ACIN I8kt LET, A LZRWEG A ITIRBRICL
iﬁ—e
BCOUT H 18 A=k B OHRF—RH T, AR —FEHRSNTOD FALO
DSP48E @ BCIN [Z#ft L £, A LAWEG ST RBERIZL
iﬁ—o
PCOUT H 48 K= P OIAr—FH T WA —FREEHESNTHD LD
DSP48E @ PCIN |[Z#ke L £, HH La WA IdRBERICL
iﬁ—o
CARRYCASCOUT H A 1 KD DSPASE |2 A5 — Rkt S 17z CARRYOUT(3]
MULTSIGNOUT H 7 1 FHIBOF SHAEMHL T, WA —FEH ST D DSP4SE
TINESR/ BRI OF &2 5EL 3, MULTISIGNIN A e
\ZDHEERLET,
THAUDANEE
A VAR L T—gy )
i e
CORE Generator™ BL N7 4 —F ANH]
~7uadDYPR—h ]

EAART RS

B "84T [} T4 | BREA

ACASCREG Fh R 0.1.2 1 AREG @t LA T L, ACIN B2
T—RASID A AN RZOEEIEELE
T, AREG OELL FIZT2H0ERHVET,

AREG $H 0.1,2 1 A ANV PR E T DI ERRELET,

ALUMODEREG R 0.1 1 ALUMODE ANE NIV P AZ EA T D00 %
BELET,

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

DETECT ERSNTARE =AU IRz DIay s

AT NTIHAEL-EA . DSPASE D P LU AX
(REEE I 2E) 2RO a7 A7
L THBEIMIZUEYNUET,

AUTORESET_PATTERN_ | sr==7% MATCH, MATCH A) SE— R —Fh LTl F751E B) SH—L
DETECT_OPTINV NOT MATCH WFBRIED Ty AL TIE— B LR WRZ
DOERIDIOY T AN T—H LTS
|12, AUTORESET_PATTERN_DETECT 124V P
LURBEIRO Iy Y H A7V THEIZY
By RNTHERENERELET,
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BiE BT E T4k | ERER
A_INPUT CFF DIRECT . DIRECT A (DIRECT) £721% ACIN (CASCADE) O ¢
CASCADE NorzEERLET,
BCASCREG LTy 0.1.2 1 BREGJ& LA G T L, BCIN #7 A
r—RATID B ANV AROEEIEELET,
BREG HEH 0,1,2 1 B ANV RZZA T D EFRELET,
B_INPUT pra==ll DIRECT . DIRECT B (DIRECT) F£721% BCIN (CASCADE) W\ 41
CASCADE MEEIRLET,
CARRYINREG Fh R 0.1 1 CARRYIN AL P AZ %A T D0 ZFEEL
7,
CARRYINSELREG LT 0.1 1 CARRYINSEL AL P RE &A1) B0 %45
E‘L\i—gﬁo
CREG TR 0.1 1 C ANV RZ BT DN ERRELET,
MASK 16 #E% 48 By MHE 3FFF NE— R TSNS AI R EL
ijﬂo
MREG LS 0.1 1 RRAROBEIIL VRZ T DN ERELET,
AR—T N =1/TAAT—T )L =0
MULTCARRYINREG HEH 0.1 1 P U — DL P2z 3R £ 9~ CREPRAY
2D EFRITT HRE TOHRMEH),
OPMODEREG R 0.1 1 OPMODE ANZV VAR BT A0 EIEEL
iﬁ—o
PATTERN 16 4K 48 & Ml TATER [ A~E—URHGE TSN S = 2R E
LET,
PREG BT 0.1 1 P ANV VAR AT B ERRELET,
SEL_MASK el MASK. C MASK PRE— BB D~ 272 MASK % 9%
», C ANEFRTI0ERTELET,
SEL_PATTERN =7l PATTERN, C PATTERN | & — B8R /3% — 212 PATTERN %1
T 50, C ANEHERTIERELET,
SEL_ROUNDING._ el SEL_MASK . SELMASK | /S&7—> ¥ T B 72 AL 6D S B B FLd 1o fiF
MASK MODE], A3 b~vAr&®IRLET, MODEL Fizit
MODE2 MODE2 |23 & T %& . SEL MASK J& PEIZEEHR
SNFET, IHIE, BERDITHERINET,
SIM_MODE CFF SAFE %7213 SAFE PRal—arDHDBIETT, FAST IZERE
FAST ThHE, Ial—rary BEFARR T —v
ABEME—RCETINET, FEMIE. TEk
/PRab—vary TYAL HARIEZZBLT
IEZEW,
USE MULT F-F MULT, MULT_S RO A FIEEZRIRLUET, NONE [T
MULT S, ETDHEMAESR/ YY) 2=y O B %l H
NONE FTHEXENEHFTEET, MPEG 80

DEE1E MULT 12, 1 ®3FA1E MULTS 12
RELET

Virtex-5 4731 (K (HDL F)
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R1E 547 fig T4 | 8

USESIMD R ONE18, ONE48 SIMD (Single Instruction Multiple Data) /& &%/
Twoad, RYvy 2=y kO T iEARIRLET, 48
FOURL2 Eybhouyys a=yh1 i, 24 EvrOBEY Y

7 a=yh 2, T 12 EvhORY Y
=y h 4 EPGERLET, 12O vy
2= 4 T, RUMAaNETINDI LT

HEELKWKEEY, 2F), § X Coryys
=y NCRE EITMERFE AL TEITS
WET, Tl otV)\ FHEEO LD RN T
7“)/7—°/a/m T A8 B R NE a%%/ww
DINEZR \%IJT%M” SIMD 1%, &, &

&, ﬁ@iﬁéf@?ﬁ;”* WZDITRBEL | Gt
ALFR E’%Liﬂi/\/
USE_PATTERN_DETECT | =% PAT DET, NO_PATDET| % — A A —F M2 LES, >3
NO_PAT_DET L —arBIOAE —R 77 AV DI ELT
EnEd,

VHDL 88 (A2 RA O T—9Y)
KD 2 DO LPFELRNE AT, I8 — L T2 T4 T4 EE ORIV £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- DSP48E: DSP Function Block
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

DSP48E_inst : DSP48E
generic map (

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

-- A/ACIN input and ACOUT output, 0, 1, or 2
ALUMODEREG => 1, -- Number of pipeline registers on ALUMODE input, O or 1
AREG => 1, -- Number of pipeline registers on the A input, 0, 1 or 2
AUTORESET_PATTERN_DETECT => FALSE, -- Auto-reset upon pattern detect, TRUE or FALSE
AUTORESET_PATTERN_DETECT_OPTINV => "MATCH", -- Reset if "MATCH" or "NOMATCH"
A_INPUT => "DIRECT", -- Selects A input used, "DIRECT" (A port) or "CASCADE"™ (ACIN port)
BCASCREG => 1, -- Number of pipeline registers between B/BCIN input and BCOUT output, 0, 1, or 2
BREG => 1, -- Number of pipeline registers on the B input, 0, 1 or 2
B_INPUT => "DIRECT", -- Selects B input used, "DIRECT" (B port) or "CASCADE" (BCIN port)
CARRYINREG => 1, -- Number of pipeline registers for the CARRYIN input, O or 1
CARRYINSELREG => 1, -- Number of pipeline registers for the CARRYINSEL input, O or 1
CREG => 1, -- Number of pipeline registers on the C input, O or 1
MASK => X"3FFFFFFFFFFF', -- 48-bit Mask value for pattern detect
MREG => 1, -- Number of multiplier pipeline registers, 0 or 1
MULTCARRYINREG => 1, -- Number of pipeline registers for multiplier carry in bit, O or 1
OPMODEREG => 1, -- Number of pipeline registers on OPMODE input, O or 1
PATTERN => X"000000000000*, -- 48-bit Pattern match for pattern detect
PREG => 1, -- Number of pipeline registers on the P output, O or 1

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

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

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

-- "MULT_S" (MREG => 1), "NONE"™ (not using multiplier)
USE_PATTERN_DETECT => "NO_PATDET", -- Enable pattern detect, "PATDET", "NO_PATDET"
USE_SIMD => "ONE48'") -- SIMD selection, "ONE48", "TW024", "FOUR12"

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

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

Virtex-5 547 31) 4K (HDL A)
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OVERFLOW => OVERFLOW, -- 1-bit overflow in add/acc output
P =P, -- 48-bit output
PATTERNBDETECT => PATTERNBDETECT, -- 1-bit active high pattern bar detect output
PATTERNDETECT => PATTERNDETECT, -- 1-bit active high pattern detect output
PCOUT => PCOUT, -- 48-bit cascade output
UNDERFLOW => UNDERFLOW, -- 1-bit active high underflow in add/acc output
A => A, -- 30-bit A data input
ACIN => ACIN, -- 30-bit A cascade data input
ALUMODE => ALUMODE, -- 4-bit ALU control input
B => B, -- 18-bit B data input
BCIN => BCIN, -- 18-bit B cascade input
c=2¢, -- 48-bit C data input
CARRYCASCIN => CARRYCASCIN, -- 1-bit cascade carry input
CARRYIN => CARRYIN, -- 1-bit carry input signal
CARRYINSEL => CARRYINSEL, -- 3-bit carry select input
CEA1 => CEA1, -- 1-bit active high clock enable input for 1lst stage A registers
CEA2 => CEA2, -- 1-bit active high clock enable input for 2nd stage A registers
CEALUMODE => CEALUMODE, -- 1-bit active high clock enable input for ALUMODE registers
CEB1 => CEB1, -- 1-bit active high clock enable input for 1lst stage B registers
CEB2 => CEB2, -- 1-bit active high clock enable input for 2nd stage B registers

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

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

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

CLK => CLK, -- Clock input

MULTSIGNIN => MULTSIGNIN, -- 1-bit multiplier sign input
OPMODE => OPMODE, -- 7-bit operation mode input
PCIN => PCIN, -- 48-bit P cascade input
RSTA => RSTA, -- 1-bit reset input for A pipeline registers
RSTALLCARRYIN => RSTALLCARRYIN, -- 1-bit reset input for carry pipeline registers
RSTALUMODE => RSTALUMODE, -- 1-bit reset input for ALUMODE pipeline registers
RSTB => RSTB, -- 1-bit reset input for B pipeline registers
RSTC => RSTC, -- 1-bit reset input for C pipeline registers
RSTCTRL => RSTCTRL, -- 1-bit reset input for OPMODE pipeline registers
RSTM => RSTM, -- 1-bit reset input for multiplier registers
RSTP => RSTP -- 1-bit reset input for P pipeline registers
):

-- End of DSP48E_inst instantiation
Verilog 58k (A RA L T—3Y)

// DSP48E: DSP Function Block
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

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

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

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

.B_INPUT("DIRECT"), // Selects B input used, "DIRECT" (B port) or "CASCADE"™ (BCIN port)
_.CARRYINREG(1), // Number of pipeline registers for the CARRYIN input, O or 1

_.CARRYINSELREG(1), // Number of pipeline registers for the CARRYINSEL input, O or 1
//

.CREG(1), Number of pipeline registers on the C input, O or 1

_MASK (48~ h3fffffffffff), // 48-bit Mask value for pattern detect

_MREG(1), // Number of multiplier pipeline registers, 0 or 1
-MULTCARRYINREG(1), 7/ Number of pipeline registers for multiplier carry in bit, O or 1
.OPMODEREG(1), // Number of pipeline registers on OPMODE input, O or 1
-PATTERN(48~h000000000000), // 48-bit Pattern match for pattern detect

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

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

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

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

Virtex-5 5473') 74K (HDL F)
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-USE_MULT(*MULT_S"), // Select multiplier usage, "MULT" (MREG => 0), "MULT_S" (MREG => 1), "NONE"™ (no multiplier)
_USE_PATTERN_DETECT(*'NO_PATDET"), // Enable pattern detect, "PATDET", 'NO_PATDET"
-USE_SIMD("'ONE48") // SIMD selection, "ONE48", "TW024", "FOUR12"

) DSP48E_inst (
.ACOUT(ACOUT), // 30-bit A port cascade output
_BCOUT(BCOUT), // 18-bit B port cascade output
-CARRYCASCOUT (CARRYCASCOUT), // 1-bit cascade carry output
.CARRYOUT(CARRYOUT), // 4-bit carry output
_MULTSIGNOUT(MULTSIGNOUT), // 1-bit multiplier sign cascade output
.OVERFLOW(OVERFLOW), // 1-bit overflow in add/acc output
P(P), // 48-bit output
_PATTERNBDETECT(PATTERNBDETECT), // 1l-bit active high pattern bar detect output
_PATTERNDETECT (PATTERNDETECT), // 1-bit active high pattern detect output
.PCOUT(PCOUT), // 48-bit cascade output
_-UNDERFLOW(UNDERFLOW), // 1-bit active high underflow in add/acc output
ACA), // 30-bit A data input
_ACIN(ACIN), // 30-bit A cascade data input
-ALUMODE (ALUMODE), // 4-bit ALU control input
-B(B), // 18-bit B data input
_BCIN(BCIN), // 18-bit B cascade input
.C(O, // 48-bit C data input
.CARRYCASCIN(CARRYCASCIN), // 1-bit cascade carry input
_.CARRYIN(CARRYIN), // 1-bit carry input signal
_.CARRY INSEL(CARRYINSEL), // 3-bit carry select input
.CEA1(CEAl), // 1-bit active high clock enable input for 1lst stage A registers
.CEA2(CEA2), // 1-bit active high clock enable input for 2nd stage A registers
.CEALUMODE (CEALUMODE), // 1-bit active high clock enable input for ALUMODE registers
_.CEB1(CEB1), // 1-bit active high clock enable input for 1st stage B registers
.CEB2(CEB2), // 1-bit active high clock enable input for 2nd stage B registers
_.CEC(CEC), // 1-bit active high clock enable input for C registers
.CECARRYIN(CECARRYIN), // 1-bit active high clock enable input for CARRYIN register
_.CECTRL(CECTRL), // 1-bit active high clock enable input for OPMODE and carry registers
-.CEM(CEM), // 1-bit active high clock enable input for multiplier registers
_.CEMULTCARRY IN(CEMULTCARRYIN), // 1-bit active high clock enable for multiplier carry in register
.CEP(CEP), // 1-bit active high clock enable input for P registers
.CLK(CLK), // Clock input
_MULTSIGNIN(MULTSIGNIN), // 1-bit multiplier sign input
.OPMODE(OPMODE), // 7-bit operation mode input
_PCIN(PCIN), // 48-bit P cascade input
_RSTA(RSTA), // 1-bit reset input for A pipeline registers
-RSTALLCARRYIN(RSTALLCARRYIN), // 1-bit reset input for carry pipeline registers
-RSTALUMODE(RSTALUMODE), // 1-bit reset input for ALUMODE pipeline registers
_.RSTB(RSTB), // 1-bit reset input for B pipeline registers
_.RSTC(RSTC), // 1-bit reset input for C pipeline registers
_RSTCTRL(RSTCTRL), // 1-bit reset input for OPMODE pipeline registers
_.RSTM(RSTM), // 1-bit reset input for multiplier registers
_RSTP(RSTP) // 1-bit reset input for P pipeline registers

);

// End of DSP48E_inst instantiation
B ER
Virtex-5 FPGA . —# — H AR
Virtex-5 FPGA 5 —# > —h : DC ##E B L AL v F 5k
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& XILINXs

Z1)=5 47 : D Flip—Flop with Clock Enable and Asynchronous Clear

FDCE
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& XILINXs

FTA4E: THAY ILAVEL
VHDL 521k (/2 RA T —23Y)

KD 2 OO LNIEIELR NS, 2 — LT T4 T BES ORIV T E T

Library UNISIM;
use UNISIM.vcomponents.all;

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

Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

FDCE_inst : FDCE
generic map (
INIT => ”0”) -- Initial value of register (CO” or ’17)
port map (
Q =>0Q, -- Data output
c=>2¢, -- Clock input
CE => CE, -- Clock enable input
CLR => CLR, -- Asynchronous clear input
D=>D -- Data input
)

-- End of FDCE_inst instantiation

Verilog E81 (A RAV T —23Y)

// FDCE: Single Data Rate D Flip-Flop with Asynchronous Clear and
// Clock Enable (posedge clk).

// All families.

// Xilinx HDL Libraries Guide, version 12.4

FDCE #(
-INIT(1°bO) 77/
) FDCE_inst (

Initial value of register (1°b0 or 1’bl)

-Q(Q), // 1-bit Data output

.C(©®, // 1-bit Clock input

-.CE(CE), // 1-bit Clock enable input
.CLR(CLR), // 1-bit Asynchronous clear input
.D(D) // 1-bit Data input

):
// End of FDCE_inst instantiation
EF L
Virtex-5 FPGA t—4— H AR
Virtex-5 FPGA 7 —% > —} : DC ftEl L OAA v T Rtk

o
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& XILINXs FA4E: THAY ILAVE

FDCPE
71)2=5 47 : D Flip—Flop with Clock Enable and Asynchronous Preset and Clear
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AT THAY ILAVE & XILINXs

THAUDANFE

AVAR Y =gy o
e seig
CORE Generator™ B LU 4 —R A
~7aDHPR—h )

EAATRES IR 1%

B BAT ] TIAIE B
INIT 2 W%k 0.1 0 A7 4F a2l —ar%BLT GSR ANKED Q H
T DOHE AR E

VHDL 821 (/> RAT T —23Y)
WD 2 SOXNEELRNEASIT., 2 — LT T T B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

FDCPE_inst : FDCPE
generic map (

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

Q => Q, -- Data output

c =20, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D => D, -- Data input

PRE => PRE -- Asynchronous set input

);

-- End of FDCPE_inst instantiation
Verilog 881 (A2 RAV T —2 7))

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

// Virtex-5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 12.4

FDCPE #(

_INIT(17b0) /7 Initial value of register (1°b0 or 1°bl)
) FDCPE_inst (

-QQ), // Data output

.C(O®, // Clock input

.CE(CE), // Clock enable input

.CLR(CLR), // Asynchronous clear input

.D(D), // Data input

-PRE(PRE) // Asynchronous set input
)

// End of FDCPE_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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& XILINXe FA4E: THAY ILAVE

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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A TL AV &2 XILINXs

FDPE

71)25 47 : D Flip—Flop with Clock Enable and Asynchronous Preset

PRE

)

FDPE

N
m
o

xa721

ME

ZOTHA ZVAUNE, T—% D), /vy AF—7 /L (CE), #FRH7 Utk (PRE) OFE AN ET—H2H T (Q)
NHLE—D D 7Yy 77y C7, FEB O PRE 23 High I2725& 13O T X TOANIFEHES L, Q H N
High |2ty h&#vEd, PRE 2% Low, CE 2% High ®&;4 . 717 (C) 25 Low 226 High IZ8IW b HEEI2 D AJ1D
ER7Vy T 7ay 7 iIca—RENEd, CE N Low D4, 7ay /BRI ERSHET,

FPGA T, BN aiE 5L, 7V 7y A3 FERMIC TV By hEFL, 128 High (12720 F3, 7 a—L &y
rVUEYh (GSR) 27 774712958, BIRBEB AR OIREEZ L I2—2aTEET, GSROT I7ANVNIT 7T 47
High T 23, STARTUP_ architecture > iRV GSR AT DRHNIA L N—HZBINTHET 7T 47 Low ICTEET,

wmEXR

AR WA
PRE CE D C Q

1 X X X 1

0 0 X X el
0 1 D 1 D
FHLLDANF &

AVRB T —ay T

HE st

CORE Generator™ BX U 4% —K NG

~7uadHR—h NGl

ERA G E M

Ik 24T E TI4ILE ZRER

INIT 2 W 0.1 1 a7 ¥al—arho Q I OWMEEAIEE,

Virtex-5 547 31) 4K (HDL A)
106 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H




& XILINXs £

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FDPE: Single Data Rate D Flip-Flop with Asynchronous Preset and
- Clock Enable (posedge clk).

- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

FDPE_inst : FDPE
generic map (

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

Q =>Q, -- Data output

c=>2¢, -- Clock input

CE => CE, -- Clock enable input

PRE => PRE, -- Asynchronous preset input

D=>D -- Data input

)s

-- End of FDPE_inst instantiation
Verilog E81 (A RAV T —23Y)

// FDPE: Single Data Rate D Flip-Flop with Asynchronous Preset and
// Clock Enable (posedge clk).

// All families.

// Xilinx HDL Libraries Guide, version 12.4

FDPE #(

-INIT(1”b0) 7/ Initial value of register (1’b0 or 1’bl)
) FDPE_inst (

-Q(Q), // 1-bit Data output

.C(©®, // 1-bit Clock input

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

_.PRE(PRE), // 1-bit Asynchronous preset input

.D(D) // 1-bit Data input
):

// End of FDPE_inst instantiation
EF L
Virtex-5 FPGA t—4— H AR
Virtex-5 FPGA 7 —# 3+ —} : DC Rt B L OAA v F Rk
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AT THAY ILAVE & XILINXs

FDRE

71)25 47 : D Flip—Flop with Clock Enable and Synchronous Reset

FDRE
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& XILINXs FA4FE: THAY TLAVE
VHDL fEif (/2 RA2 T —23Y)
RO 2 DDIPFELRNE G, a8 =L T=r T T E S ORIV 1T £
Library UNISIM;
use UNISIM.vcomponents.all;
-- FDRE: Single Data Rate D Flip-Flop with Synchronous Reset and
- Clock Enable (posedge clk).
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4
FDRE_inst : FDRE
generic map (
INIT => ”0”) -- Initial value of register (CO” or ’17)
port map (
Q =>Q, -- Data output
c=>2¢, -- Clock input
CE => CE, -- Clock enable input
R => R, -- Synchronous reset input
D=>D -- Data input
):
-- End of FDRE_inst instantiation
Verilog g2 (A RBVLT—23Y)
// FDRE: Single Data Rate D Flip-Flop with Synchronous Reset and
// Clock Enable (posedge clk).
/7/ All families.
// Xilinx HDL Libraries Guide, version 12.4
FDRE #(
-INIT(1”b0) 7/ Initial value of register (1’b0 or 1’bl)
) FDRE_inst (
-Q(Q), // 1-bit Data output
.C(©®, // 1-bit Clock input
-.CE(CE), // 1-bit Clock enable input
-R(R), // 1-bit Synchronous reset input
.D(D) // 1-bit Data input
):
// End of FDRE_inst instantiation
5 1
Virtex-5 FPGA t—4— H AR
Virtex-5 FPGA 7 —# 3+ —} : DC Rt B L OAA v F Rk
Virtex-5 3473 7i/F (HDL f)
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AT THAY ILAVE & XILINXs

FDRSE
71)25 47 : D Flip-Flop with Synchronous Reset and Set and Clock Enable
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

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

-— Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

FDRSE_inst : FDRSE
generic map (

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

Q =>Q, -- Data output

c=>2¢, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S =>S§ -- Synchronous set input

N

-- End of FDRSE_inst instantiation
Verilog f2i (A RAVL T—23Y)

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

// Virtex-5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 12.4

FDRSE #(
-INIT(1”b0) /7 Initial value of register (1°b0 or 17°bl)
) FDRSE_inst (

Q(Q, // Data output

.C(O), // Clock input

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

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

):
// End of FDRSE_inst instantiation
EF R
Virtex-5 FPGA = —H— H AR
Virtex-5 FPGA 7 —% > —h : DC FitEl L OAA v F Rtk
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A TL AV &2 XILINXs

Z1)=F 47 : D Flip-Flop with Clock Enable and Synchronous Set
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& XILINXs £

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
- Clock Enable (posedge clk).

- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

FDSE_inst : FDSE
generic map (

INIT => ”0”) -- Initial value of register (CO0” or ’17)
port map (

Q =>Q, -- Data output

c=>2¢C, -- Clock input

CE => CE, -- Clock enable input

S => S, -- Synchronous Set input

D=>D -- Data input

)s

-- End of FDSE_inst instantiation
Verilog E81 (A RAV T —23Y)

// FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
// Clock Enable (posedge clk).

// All families.

// Xilinx HDL Libraries Guide, version 12.4

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

-QQ), // 1-bit Data output

.C(©®, // 1-bit Clock input

-CE(CE), // 1-bit Clock enable input
.S(S), // 1-bit Synchronous set input
.D(D) // 1-bit Data input

):
// End of FDSE_inst instantiation
EF L
Virtex-5 FPGA t—4— H AR
Virtex-5 FPGA 7 —% > —} : DC ftEl L OAA v T Rtk
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AT THAY ILAVE & XILINXs

FIFO18
Z1)=F 47 : 18kb FIFO (First In, First Out) Block RAM Memory

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

RDEN | | ALMOSTEMPTY
WREN | | ALMOSTFULL
RST | | EMPTY
RDCLK | | FULL
WRCLK | | RDERR
| WRERR
RDCOUNT[11:0]
WRCOUNT([11:0]

X10318

ME

Virtex®-5 5 /3 217 17 RAM A& £, 260 RAM Z{E 5112 FIFO, H 8= —3T1E RAM., F7213A
I RAM/ROM (36Kb F7-1% 18Kb) L Tar 74X al —arCXFET, ZNHD 7 ayy RAM 121, KEDOF L Fv
7 T =R EEmE N O Z I TE £, FIFO18 Tid, FIFO #ilflny v 78 XN 18Kb 7'y 7 RAM AME S %
T, ZOFVITA NI AEYFXAK V=R 9V X 2K U—FR, £ 18 EYF X IK U —FRDar 7 4Fal —ig
VTR TEET, . ZOTVITAANLEE T AT RTD FIFO 7597 B L OAT—Z 25 544k, RflE—F
Fld~w A FLr—b GERE) TE—FoWnTFnicbar 74X 2 —arTEEd,

MNLLTeoay 7 CTaT v rayy BE—REEHT546 . iAtLray) 2y bEXAL IOy Ty PO
7%y MZE-> Tk, Empty. Almost Empty. Full, BJX O Almost Full 777 21 1 Z7ay 7 ANV BICT 4T —hSH
BIENHVET, 7y IR ERBOD ., 32l —ay T ATET —FT77F vy —Y — HARIRENT
WABT ATV —h L ATy P AITNVDBR RSN ET,

AE: 36 B b X512 U—R® FIFO (214, FIFO18.36 i L 3, V—REN D7 T—XIEDOIk a7 ¥ =
L —a02id, FIFO36 F7213 FIF036_72 2 HL 9, =7 —EIERENYHRSA. FIF0O36_72 #FHL £,

R—rDERHA

R—r4 A [ 5] ¥ HE

DO 77 4,8, 16 FIFO 7 —4 H /] /3 A

DOP ) 0.1.2 FIFO /SUT 4 T — X J) /3

FULL H 1 FIFO N7V ThHIEERLET,

ALMOSTFULL H A 1 FIFO NMEET7 NV THDHIEERLET, ZOT7TZ7OLEVET
ALMOST FULL_OFFSET Et:THE L £7,

EMPTY H 1 FIFO NZECTHDHZLERLET,

ALMOSTEMPTY H 1 FIFO MEIFZETHAHIEERLET, ZOT7T77 OLEVVEL
ALMOST EMPTY_OFFSET EM:THEL£7,

WRERR, RDERR H 1 WRERR 1L FIFO A7 VDRI EZIAAL DRI TENTZEERL,
RDERR % FIFO BZEDMIZFE AR LR FEITENTZZERLET,

WRCOUNT, H 12 FIFO EXAR/ A HLRAH

RDCOUNT

DI AT] 4,8,16 FIFO 7 —4 A JJ /3 A

Virtex-5 547 31) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

R—kr4 A M B HHe

DIP AT 0.1.2 FIFO /RUF ¢ 5 —2 N JJ/R A

WREN AT 1 77747 High @ FIFO Ak A % —7 )L

RDEN AT 1 72547 High ® FIFO Y—F A %—7 /L

RST AT 1 FIFO #kE, 777 | AL ZDOIERBY v (77747 High),

RESET 1% 3 vy YA NVMTHh— T 2L ERHVET,

WRCLK, RDCLK AH 1 FIFO V=R 70y /B LG A rayr (326 LAY =y TEIFE)
THAODANEE

AV RB Y m—ays Gl

e i i

CORE Generator™ BL N7 4 ¥ —K AH]

~zuaDHPR—h i

4y METary 74X alb—2ar SN T IIT AT AV AX L — T BT, DIP AR —h&2imEE 0 (2L, DOP
AR—MIREFEOEEICLE T, DI[3:0] BLO DOL3:0] L@ T2 A BLOH J1{E B2k L, DI[15:4] IL3HFE{E
012, DO[15:A] 1T RO EFIZLET,

Iy MMETay 74X 2l —a¢ 25L&, DIP0] R—ha2@# )77 — 2 A J7ic#5%¢ L, DIP[1] I3mBEfE 0 I L=
9, DOPLO] IZi )72 7 — & 11z 8Efke L. DOPL1] IXR#EH O FEIZLE T, DI[7:0] 3L DO[7:0] X7 ATy
BEOHIMEZ 12 KL | DI[15:8] 1ZFmELAE 0 (2, DO[15:8] IXREEF DO EFEICLET,

18 B hMEAI T 4Fal —arT5L%T, DI DIP, DO, LW DOP E B+ R T2 THALENRHYES,

WO T4 2L —arTh, KO DI F721% DIP AJNIEERFME 0 12, R H O DO F£721% DOP B u i3k
Bt O EEICTALERHYET, EN.SYM EMEA TRUE ICFREL T FIFO ZREICHRETHEXIL, Rty y V—
A% WRCLK LU RDCLK IZ#ft 3 o BN HVET, FEFBIET—R (ENSYN = FALSE) O &XI%, fERDray 7{5
FEFEHTEET, SiAHLInyy 2y UbEXALIayr 2y P BOF 7 2y MZEL->TiL, ALMOSTEMPTY 75
7L ALMOSTFULL 757 0 1 AN T AT —bENDZENHVET, 7ayInERPOED, 32l —ia
VEFATIET —F T F v D2 —H — TARIRENTWET AT —h L ATy ATV DBNMRENET,

FIFO I XEIREAZ IV By ENAMENHYET, FULL, ALMOSTFULL, EMPTY, 3L N ALMOSTEMPTY i)
TI70F WY T AT 4R —vary a2l ERT AN EH LW S IIRERDOERICTILERHYET,
WRERR, RDERR, WRCOUNT, 33X RDCOUNT IZ4 7L ar D AT ALV ST RGO EEICTEE
T, S RH YT =gy a—RIZEENDHY =7 (VHDL) £7213 A7 AL defparam (Verilog) 2 H 452 L
TTRCOBMEZREL. HAEBYIZ FIFO NEfET 52X LET,

EARTREG IR 1%

B 247 & FI4ILE | ERER

ALMOST_EMPTY_ 16 4K 12 E v Ml +T_T¥r | ALMOST FULL 7527 % 445 RAM @

OFFSET T—XEEEELET,

ALMOST_EMPTY_ 16 % 12 B ME 4 _CFu | ALMOST EMPTY 7527 % KA 4% RAM @

OFFSET T—XEEEELET,

FIRST WORD_ 7 — K TRUE, FALSE FALSE TRUE (2R E T 5&, RDEN BT ¥ —hSh

FALL_THROUGH FUZ FIFO (IZHR AN EZIAEN M DO
WS ET,

Virtex-5 54 7351) 5i4F (HDL )
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AT THAY ILAVE & XILINXs

B Ew) fi& TI4ILE | EREA
DATA_WIDTH K 4.9, 18 4 FIFO |2 B7e T — X IR &6 E
EN_SYN 7 —n % | TRUE, FALSE | FALSE FIFO 2SFERI MSZLT= 2 >Drmy ) ¥

TR A >orayr) DWW TEIEL
TWAERLET, v /LT L —hDgAET
DO REG=1 X ETHALENHVET,

DO_REG e 0.1 1 EN_SYN OF —% AT FA40 LI AR
SIM.MODE e | SAFE F721% SAFE a2l —varOHOEM T, FAST T3
FAST

ETAHE, PIalb—lary EFANNRT F—
v ABEME—FTEITENET,

AE: ZOBREOLE, —EHOMEEN YR —
rEhEE A, FEE, TG/ I2b—Ta
¥ TWA TARNEZ L TIEE N,

VHDL 88k (A2 RA T —3Y)

WD 2 DODLBFIELR NGRS T, 2t — LTy T4 T4 B S ORNAE T ET,

il

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO18: 16k+2k Parity Synchronous/Asynchronous BlockRAM FIFO BlockRAM Memory
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

FIFO18_inst : FIFO18
generic map (

ALMOST_FULL_OFFSET => X'"080", -- Sets almost full threshold
ALMOST_EMPTY_OFFSET => X''080", -- Sets the almost empty threshold
DATA_WIDTH => 4, -- Sets data width to 4, 9, or 18
DO_REG => 1, -- Enable output register ( 0 or 1)

-- Must be 1 if the EN_SYN = FALSE
EN_SYN => FALSE, -- Specified FIFO as Asynchronous (FALSE) or

-- Synchronous (TRUE)

FIRST_WORD_FALL_THROUGH => FALSE, -- Sets the FIFO FWFT to TRUE or FALSE

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

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
DO => DO, -- 32-bit data output
DOP => DOP, -- 2-bit parity data output
EMPTY => EMPTY, -- 1-bit empty output flag
FULL => FULL, -- 1-bit full output flag
RDCOUNT => RDCOUNT, -- 12-bit read count output
RDERR => RDERR, -- 1-bit read error output
WRCOUNT => WRCOUNT, -- 12-bit write count output
WRERR => WRERR, -- 1-bit write error
DI => DI, -- 16-bit data input
DIP => DIP, -- 2-bit parity input
RDCLK => RDCLK, -- 1-bit read clock input
RDEN => RDEN, -- 1-bit read enable input
RST => RST, -- 1-bit reset input
WRCLK => WRCLK, -- 1-bit write clock input
WREN => WREN -- 1-bit write enable input

);

-- End of FIFO18_inst instantiation

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

Verilog 58k (A RA S T —

// FIF018: 16k+2k Parity Synchronous/As
// Virtex-5
// Xilinx HDL Libraries Guide, version

FIFO18 #(

3ay)

ynchronous BlockRAM FIFO

12.4

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

.ALMOST_FULL_OFFSET(12h080), //
_ALMOST_EMPTY_OFFSET(12”h080), //
_DATA_WIDTH(4), //
.DO_REG(1), //

//

_EN_SYN("'FALSE"), //
//
.FIRST_WORD_FALL_THROUGH(*'FALSE") 7/

) FIF018_inst (
.ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit
_ALMOSTFULL(ALMOSTFULL), // 1-bit

Sets almost full threshold

Sets the almost empty threshold

Sets data width to 4, 9 or 18

Enable output register (0 or 1)
Must be 1 if EN_SYN = "FALSE"

Specifies FIFO as Asynchronous (“'FALSE'™)
or Synchronous (“'TRUE™)

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

almost empty output flag
almost full output flag

.DO(DO), // 16-bit data output
.DOP(DOP), // 2-bit parity data output
_EMPTY (EMPTY), // 1-bit empty output flag
.FULL(FULL), // 1-bit full output flag
_RDCOUNT(RDCOUNT), // 12-bit read count output
-RDERR(RDERR), // 1-bit read error output
-WRCOUNT(WRCOUNT), // 12-bit write count output
-WRERR(WRERR) , // 1-bit write error
.DI(DI), // 16-bit data input
_DIP(DIP), // 2-bit parity input
-RDCLK(RDCLK) , // 1-bit read clock input
-RDEN(RDEN), // 1-bit read enable input
_RST(RST), // 1-bit reset input
-WRCLK(WRCLK) , // 1-bit write clock input
-WREN(WREN) // 1-bit write enable input

):
// End of FIFO18_inst instantiation

MR IE

Virtex-5 FPGA @t —¥— H AR

Virtex—-5 FPGA & —# > — : DC B L OAA v F Fiik
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AT THAY ILAVE & XILINXs

FIFO18_36

Z1SF 47 : 36-bit Wide by 512 Deep 18kb FIFO (First In, First Out) Block RAM Memory

DI31:0] | FIFO18_36 DO[31:0]
DIP[3:0] DOP[3:0]

RDEN | | ALMOSTEMPTY
WREN | | ALMOSTFULL
RST | | EMPTY
RDCLK | | FuLL
WRCLK | | RDERR

WRERR
RDCOUNT(8:0]

WRCOUNT[8:0]

X10319

M=

Virtex®-5 7 /XA A2 1E 7 vy RAM BEE & Fi, FIFO, H#—F—3T1E RAM, 7213 H RAM/ROM (36 Kb &
721X 18 Kb) L Tar 7 4F¥al— g TEET, ZNHD 7 ayy RAM 12X, REDOA LV F v 5 —X%& 5D
FMITHE N TEE T, FIFO18.36 24 2L MRIADT —H /AN N E/2 L X|Z 18Kb D FIFO 71wy Z RAM 127
JRATEET, ZOarR—FME, 36 Bk X 512 V—ROFE#E72 13 IEFR M FIFO RAM LLCar 7 4F =L —
arTEET, /2. 20 FIFO RAM TIXEE T 54 X T? FIFO 757 BL AT —ZAE B biRfkEh £,

ML LTzrvay 7 TT a7V ruyy B—RefiflT2546, iAiLrayy oy bEXIARIay T Ty PO
7y hMZLo T, Empty. Almost Empty. Full, 88X Almost Full 777 M 1 Z7av s A7 NVH%IZT 47— S
HTEBBVET, 7y BEREBOED, 2l —Tay TFATET =% T/ F v Oa—F— HARITRENT
WABTF AT Y =M ATy T ATNVDIRNERENET,

AE . U—RERELT —ZENFWNa T ¥l — a0, fADYIC FIFOI8 2 L. V—REMNLL, 57—
RED SN T 4 X a2l —g3021F, FIFO 36 $£7713% FIFO36.72 2 HLF 4, =5 —(EFERKNMLELRBEAX
FIFO36_72 #fE L £,

R—rD R

R—+4 AR 5] B EE

DO H 32 FIFO T —4&H J1 /3 &

DOP Hi 7 4 FIFO /YT 4 T —Z i J) /3 A

FULL H 1 FIFO N7V THHILERLET,

ALMOSTFULL H 1 FIFO MFIE 7NV THHILERLET, ZOT7T77 DI
ALMOST FULL_OFFSET @t T EL£7,

EMPTY H A 1 FIFO NZETHHZLERLET,

ALMOSTEMPTY H 1 FIFO MIIEZETHHILEERLET, ZOT7T77 OEIX
ALMOST EMPTY_OFFSET @M T EL X7,

WRERR, RDERR H D 1 WRERR & FIFO N7V ORICEZ AL N ETSNIZZE%7RL, RDERR
X FIFO NZEDMICH AR LN FEITINTZZERLET,

WRCOUNT, i 9 FIFO &AL/ FE LKA &

RDCOUNT
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& XILINXs FA4E: THAY ILAVE

R—t4£ 7 [H] B 1 aE

DI A7) 32 FIFO 7 —# AJJ/3 A

DIP AA 4 FIFO /NUT 4 7 =2 ANFjR A

WREN AN 1 72747 High ® FIFO Ak A x—7 )b

RDEN AT 1 72747 High ® FIFO UY—FK A4 x—7 L

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

L3 7my 7 S AINET = T DUERDHVET,

WRCLK, AT 1 FIFO U—F Z7ay 78 L OTA /ayy (I LRV Ty TEIE)
RDCLK
THAUDANAE

AVAR v T—ay nJ

7 Ay

CORE Generator™ BL U 4% —K A~A]

~7udHPR—h HELE

DI, DIP, DO, BX W DOP B %, ®HSTHANBLIOH T —F V=R T DL ERHVET, 36 BT
PERT XTI, REHD DI £7213 DIP AN EFHERE 012, REHD DO £7213 DOP B U IR OEEICT S
VERHYET, ENSYM JEMEE TRUE (2% E L T FIFO Z[E#ICFR ET5EE1E, RLrmys ) —A% WRCLK B X
N RDCLK IC#fe D BN HVET, FERBIE—R (ENSYN = FALSE) O X%, HBl0ray 75 52 AL £,
AL ray ) Ty bEXAL IOy Ty BOF 7By Mo Tid. ALMOSTEMPTY 752°& ALMOSTFULL
TN ATV T 4T —hENDZERHVET, 7N RO, 32 —Tay T /THEHT—F
TIF ¥ D—H— HFARIREINTWDT AT —F ATy ATV D BN MEET, WREN 5L RDEN
WL RS TATANARZ—T NVBI R —K A R3—T NG5/ mVy 718 KL, RST X2ty MEm/myyZic
BT 20 ALV IXGREE 0 ICT 20 ERHVET,

FULL. ALMOSTFULL., EMPTY, 33X ALMOSTEMPTY H /175713, @ TF AT 4% —3ay aly 7 C#ii4
D LW S RIREFROEEICT AL ERHYET, WRERR, RDERR, WRCOUNT, LT RDCOUNT (I4
TrarOH T HERHLAEWGAIIREROFTEICTEET, /L AF v T—vary a—RIZEENLY =Ry
(VHDL) F7213 A>T A defparam (Verilog) ZZE E A2 TTRCOBEBMELZRTL. HERBIT FIFO 2N8i{E+5
Xzl E9,

EART RS

B 247 & T4k | ERER

ALMOST_EMPTY_ 16 HE% 9 vy MH FT~_C¥r | ALMOST FULL 757 %R )95 RAM O

OFFSET T—XEEEELET,

ALMOST_EMPTY_ 16 4K 9 B ME T ALMOST EMPTY 7727 %~ 44 2% RAM

OFFSET DT —HEERELET,

FIRST_-WORD. 7 =A%k | TRUE, FALSE FALSE TRUE |23 E T 52, RDEN 287 # — b &

FALL_THROUGH TN FIFO IRl EZIAEN AN
DO [ SIshvET,

EN_SYN 7 — A K TRUE. FALSE FALSE FALSE @ & IZFERHE—F, TRUE O&
IR (1 /ey 7)) £ —RC FIFO HMif
HansztzwnrRLET,

DO_REG K 0.1 1 B HLLAT Y (AT TABIE 1 D)
BN 25ZL T clock—to—out DZAIL 7%

Virtex-5 4731 (K (HDL F)
UG621 (v12.4) 2010 %£ 12 B 14 B

http://japan.xilinx.com

119




AT THAY ILAVE & XILINXs

=4k 847 f

[mt

T4k | EREA

m L+ 5X512, FIFO O Lo 2% A4
F—7 VL EF, ENSYN 7 FALSE @&
XX DOREG # 1 IZTHMENRHVET,

SIM_MODE prg==vl SAFE F£7-1% FAST SAFE LIal—ar DL OEMETT, FAST
IZERETHE, P Ial—Tay BTN
TA—v U ABMRE—RTCETINET,
AT TE R/ P2l —ay FH A
HARJZ BB TLTZE N,

VHDL 8§83k (/2 RA T —23Y)
KD 2 DODOXBIFELZWVG AT, a8 =L T T4 T4 B S ORNIEA T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIF018_36: 36x18k Synchronous/Asynchronous BlockRAM FIFO
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

FIFO18_36_inst : FIF018_36
generic map (

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

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

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

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

);

-- End of FIFO18_36_inst instantiation

read clock input
read enable input
reset input

write clock input
write enable input

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

1-bit

1-bit

1-bit

1-bit

1-bit

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

Verilog EC 1k

// FIF018_36: 36x18k Synchronous/Asynchronous BlockRAM FIFO

(AVREAVT

// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

FIFO18_36 #(

.SIM_MODE(**SAFE"

.DO_REG(1),

_EN_SYN("'FALSE"™),

), /7 Simulation:
_ALMOST_FULL_OFFSET(97h080),
-ALMOST_EMPTY__

) FIFO18_36_inst (

.ALMOSTEMPTY (ALMOSTEMPTY), //

""SAFE"

//
OFFSET(9”h080), //
//
//
//
//
.FIRST_WORD_FALL_THROUGH("'FALSE™) //

—3Y)

vs. "FAST",

Sets almost full threshold

Sets the almost empty threshold

Enable output register (0 or 1)
Must be 1 if EN_SYN =

Specifies FIFO as Asynchronous (‘''FALSE™)
or Synchronous (“'TRUE™)

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

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

// 32-bit data output

.DO(DO),

.DOP(DOP), // 4-bit
_EMPTY(EMPTY), // 1-bit
_FULL(FULL), // 1-bit
-RDCOUNT (RDCOUNT) // 9-bit
-RDERR(RDERR), // 1-bit
_WRCOUNT (WRCOUNT), // 9-bit
_WRERR(WRERR), // 1-bit
_DI(DI), // 32-bi
.DIP(DIP), // 4-bit
-RDCLK(RDCLK), // 1-bit
-RDEN(RDEN), // 1-bit
_RST(RST), // 1-bit
-WRCLK(WRCLK), // 1-bit
_WREN(WREN) // 1-bit

)

// End of FIF018_

s HIEHR

36_inst instantiation

Virtex-5 FPGA =t —#— H AR

Virtex-5 FPGA 7 —# 3+ —h : DC ftE B LOAA v T Rtk

parity data output

empty output flag
full output flag

read count output
read error output

write count output

write error

t data input

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

write enable input

"FALSE™

see "'Synthesis and Simulation Design Guide" for details
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AT THAY ILAVE & XILINXs

FIFO36

)25 47 : 36kb FIFO (First In, First Out) Block RAM Memory

piat:0] [ FIFO36 | poj3i:0)
DOP[3:0]
DIP[3:0]

| ALMOSTEMPTY
RDEN | | ALMOSTFULL
EMPTY
WREN —
— | FuLL
RST | | RDERR
| WRERR
ADCLK ] RDCOUNT([12:0]
WRCLK WRCOUNT[12:0]
X10339
ME

Virtex®-5 7 /3 Z|21T 7 17 RAM 23 & £, FIFO, HEh—7—ET1E RAM, 72131 A RAM/ROM (36 Kb £
721X 18 Kb) LLTCar 74X al—1arT&FET, ZNbD7uyy RAM IZIE, KREDOA L T v F—FEEH) D
FHICHACEXET, FIFO36 2 i3 5L, 36Kb @ FIFO @7 2y RAM ~T 7 EATEXE T, Z0ar R R—Rok
1%, B FIFO 77 7L, 4 YR X 8K U—K, 9 EYh X 4K V—FR 18 B’k X 2K U—K . 36 E' vk X IK U —F
DRI FE-IT~/LF L —b GERM) FIFO RAM 2L Tar 74X al—i g TXFET,

ML LTervay 7 TT a7 )V rayy B—Ref 38546, iAiLrayy oy PbEXALIay T Ty PO
7w MZLoTiE, Empty. Almost Empty. Full, 383X Almost Full 777 N 1 Z7uavd A7V T 4T —rE
AZENRHVET, 7y IR ERBOD ., 32 —ary EFATIEET —F T 7F vy —HF — HARITRENT
WATF AT Y —h L ATy ATV DIINRENET,

AE: 728 vk X512 U—R® FIFO (21%, FIFO36 72 ZfE L £, V—REN D72 TF—HIEOH a7 ¥
L —a02id, FIFOL8 #7213 FIFO18.36 2 HL 9, =7 —EIERENYHRSA1. FIF036_72 #FHL £,

R—bDEREA

R—r4 A L] T BE

DO H 77 4,8,16, 32 FIFO 7 —# i J1 /32

DOP 77 0.1,2.4 FIFO /UF 4 F—# 1 )3 &

FULL H A 1 FIFO N7V ThHIEERLET,

ALMOSTFULL H 7 1 FIFO MEIET7 NV THDHIEERLET, ZOT7T7T7DLEVVE
IZ ALMOST FULL_OFFSET E#: T ELE 1,

EMPTY H A 1 FIFO NZETHHILERLET,

ALMOSTEMPTY H 1 FIFO MEIFZETHHZLERLET, ZOT7T77DLEVWEI
ALMOST EMPTY_OFFSET B THELET,

WRERR, RDERR H A 1 WRERR 1% FIFO N7 VORI EZ AN ETIN-20%
7~L. RDERR (% FIFO NZEDRICFREAH LA ETINZ2E
77_“1_/35'9—0

WRCOUNT, RDCOUNT | t 4 13 FIFO #HEIAL/FRAH LR A F

Virtex-5 547 31) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

R—b4 7 A e H RE

DI ATJ 4.8,16, 32 FIFO 7 —% AJj/3 %

DIP AF 0.1.2.4 FIFO RUT 1 7 —# /"R

WREN AS 1 77747 High ® FIFO Ak A F—7 L

RDEN AT 1 72747 High @ FIFO V—R A Fx—7 )L

RST AT 1 FIFO B§HE, 777\ RALZDIEFEHY v~ (727 147 High),
RESET 1% 3 7uy s A7 VT — T 20 ERHVET,

WRCLK, RDCLK AS 1 FIFO U—F 7uy 7B L OTAk Zay s L LAYz yy
THEE)

THAODANEE

AVAR v T—ay nJ

E7f T
CORE Generator™ 3 L7 4 H—K F )
~7uadHR—h HELE

4 YMBETary 74X ol —a ENTTVIT AT b A AR T— T BI21E, DIP AR—haimEE 0 (2L, DOP
AR—MIREFEOFEEICLE T, DI[3:0] BLO DO3:0] L@ T2 AN BLOH J1{E 512k L, DIL31:4] IZ3mFE{E
012, DOBLA] IT R OEEICLET,

I YMETaL 74K 2l —a 51T, DIPI0] AR—h2i@ 7T — & A JJI2 8k L, DIP[3: 1] 135mFEfE 0 ICL =
9, DOP[0] 1@ )72 7 — & 285k L, DOP[3: 1] 1Z KRB O FFIZL £9, DI[7:0] BL O DOL7:0] i@ 87 A
TR IOH TG F 128 H L, DI[31:8] 137 PRME 0 12, DO[31:8] IFRFEHOEEIZLET,

I8 EyMETCary 74X al — a9 5L&%, DIP1:0] R—h2w@#@bl7e 7 — X A 112 8Eki L, DIP[3:2] I35REEMHE 0 12
LE9, DOP[1:0] iLi#E W72 7 — & H J1ic45%¢ L, DOP[3:2] IX RO FEICLE T, DI[15:0] BL DO[15:0] 1%k
Bl AT B X G F o8 L., DI[31:16] X ERME 0 12, DO[31:16] i REHRDEFICLET,

6 EvMEZI 74X 2l —aF58X%, DI, DIP, DO, BXONDOP 1 5T X CEEEHETILENHVET,

WO 74X a2l —arTh, KA O DI F721% DIP A ITERFRE 0 12, REH D DO £7-1% DOP %
REFOFFICTAILERHVET, ENSYM B4 TRUE (2 EL T FIFO ZRIHICRET AL, FLray s
V' —2% WRCLK L0 RDCLK 28T AN ERHYET,

FERMIE—NF (ENSYN = FALSE) @ &%, [l ray /G552 EHLET, AL ruayy my P bEXALY
ay ) Ty P OF 7y MILo Tk, ALMOSTEMPTY 7527°% ALMOSTFULL 752778 1 A 7 VBRI T 47 —h
INAZERHVET, 7uvIBNIERIBOZD S Ial—ay FEFATIET —X% T 7F vyDO 2 —H — HARNITRE
NTCWBT 4T =R ATy PATNVDOH DI ET, WREN B3I RDEN (X, #I5T57A4 A Rx—T L
BIO =K A x—=TNEE/ oy 728K L, RST 3@ )y MEE/my v 718k 350, AL WiGE
IIFHERE 0 12T AR HYET, FULL, ALMOSTFULL, EMPTY., 88X ALMOSTEMPTY H /177714, #8917
T AT 4 FR—ary By IR T A, AL WSS REROEFICT 2L ERHYET, WRERR, RDERR,
WRCOUNT, 3L RDCOUNT (FA4 7 var O )T ALV ST REROEFICTEES, /L ARX v T—
vary a—RIZEENDY =Rk v 7 (VHDL) £7213 A1 defparam (Verilog) 2 H 452 TH_XTCOBMEEZRE
L. HHEBYIZ FIFO NEIET AL F7,
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& XILINXs

AR R 1%

B 247 E T4k | E2BA

ALMOST_EMPTY._ 16 %k 13 By Mi 4T _T¥r | ALMOST FULL 7527 %R H 4% RAM OF —

OFFSET 2 EERELET,

ALMOST_EMPTY_ 16 % 13 B ME FT_C¥u | ALMOST EMPTY 7527 %~ % 4% RAM D

OFFSET T—HEERELET,

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

FALL_THROUGH IZ FIFO IZHANCEZIAENTED DO (2H
HEnEd,

DATA_WIDTH LSy 4 ~ 36 4 FIFO (B e T — X g% 48 &

EN_SYN 7 — A K TRUE. FALSE FALSE FIFO 23 E[RM SZL7z 2 DD rav ) &

7IEEH (1 >orayy) OWTITEIEL
TWANERLET, LT L —FrDEAEIT
DOREG=1 R ETHILENRHVET,

DO_REG ek 0.1 1 EN.SYN OF —& RATFA0 LI AH

SIM_MODE vl SAFE %7213 FAST | SAFE PRal—varOAHOFEMETT, FAST 1T

ETHE, P2l —ary EFARNAT 4 —
VU ABEME-RTEITINET, SR,
&R/ vRav—vay YA TAR]ES
HLTIZEN,

VHDL 8t (/2 R A2 T —

3Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

FIFO36_inst : FIF036

generic map (
ALMOST_FULL_OFFSET => X''0080", --
ALMOST_EMPTY_OFFSET => X'0080", --
DATA_WIDTH => 4, -
DO_REG => 1, -

EN_SYN => FALSE, -

Sets almost full threshold

Sets the almost empty threshold

Sets data width to 4, 9, 18, or 36

Enable output register ( 0 or 1)

Must be 1 if the EN_SYN = FALSE

Specified FIFO as Asynchronous (FALSE) or
Synchronous (TRUE)

FIRST_WORD_FALL_THROUGH => FALSE, -- Sets the FIFO FWFT to TRUE or FALSE

SIM_MODE => "SAFE') -- Simulation:

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

-- Design Guide" for details

port map (

ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag

ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag

DO => DO, -- 32-bit data output

DOP => DOP, -- 4-bit parity data output

EMPTY => EMPTY, -- 1-bit empty output flag

FULL => FULL, -- 1-bit full output flag

RDCOUNT => RDCOUNT, -- 13-bit read count output

RDERR => RDERR, -- 1-bit read error output

WRCOUNT => WRCOUNT, -- 13-bit write count output

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

DI => DI, -- 32-bit data input

DIP => DIP, -- 4-bit parity input

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

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

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

Virtex-5 5473 AAF (HDL F)
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& XILINXs FA4E: THAY ILAVE

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

-- End of FIFO36_inst instantiation
Verilog E81 (A2 RA T —23Y)

// FIF036: 32k+4k Parity Synchronous/Asynchronous BlockRAM FIFO
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

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

-DATA_WIDTH(4), // Sets data width to 4, 9, 18 or 36
.DO_REG(1), // Enable output register (0 or 1)

// Must be 1 if EN_SYN = "FALSE"
-EN_SYN('FALSE™), // Specifies FIFO as Asynchronous (*'FALSE™)

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

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

);
// End of FIFO36_inst instantiation
= M R
Virtex-5 FPGA == —4"— H AR
Virtex-5 FPGA 7 —4 3 —} : DC $iEB L OAAL v T FitE

Virtex-5 5473') 74K (HDL F)
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AT THAY ILAVE & XILINXs

FIFO36_72

Z1)257 47 : 72-Bit Wide by 512 Deep 36kb FIFO (First In, First Out) Block RAM Memory with
ECC (Error Detection and Correction Circuitry)

DI63:0] | FIFO36_72 | pos3:0
DOP[7:0]
DIP[7:0]
ALMOSTEMPTY

RDEN ALMOSTFULL
EMPTY
WREN —
— FULL
RST RDERR
WRERR
RDCLK | RDCOUNTI8:0]
WRCLK WRCOUNT[8:0]
SBITERR
DBITERR
ECCPARITY[7:0]
X10340

Virtex®-5 7 /3 AIZIE7 By RAM 234 & £41, FIFO, HBI—F —3T1E RAM, £72I1XLH RAM/ROM (36 Kb %
721X 18 Kb) ELTar 74X al —arTEEd, IO ayy RAM X1, REDOA LT v 7 —X & @iEno
FHEITKENCEET, ZOTL AU NEENTHE MBIADT —4 NARLE/LX|Z 36Kb @ FIFO 71y RAM |2
TIRATEET, ZOAHE—F ML, 712 Evh X 512 V—RFO R E-I3EF S FIFO RAM LLTar 7 ¥zl —
varTEET, TI—BRHLITEREEZ AR —7 T 58 ATVEEREL, BETAHILbTEET, F72,
? FIFO RAM TIEBE T 59 X TD FIFO 7527 BL AT — 2 25 SbigftsnEd,
WYL=/ 0y CF a7 b Juy) —Re M550, #AMHLI 0y s Ty VL#EEAL 0y Ty VRO
7ty MZEo T, Empty, Almost Empty, Full, 33X Almost Full 752773 1 70ty A 7RI F 47 H—bSh
HIERBVET, Zay/BRIERMOID, vlal—vary EFATET =77 F v O —F — HARITRS T
WAT AT =R ATy ANV DBINKEEINET,

AE U—RENELT —FENEN a7 42— a02id, fAPVIZ FIFO36 2L, U —RERD7eL, 7 —
AIEDF NI 74X 2 — a2, FIFOL8 £7-13 FIFO18 36 #fF FHL £,

R—bDEREA

R—r% AE = HHE

DO H D 64 FIFO 7 —# i /)3 A

DOP H 7 8 FIFO RUT ¢ 7 —#H J1/3 A

FULL Hi 1 FIFO M7V THAHAZLERLET,

ALMOSTFULL H A 1 FIFO 2MIIET7 NV THHIEERLET, ZO7T77 OEIT
ALMOST FULL_OFFSET @M T EL £,

EMPTY H 1 FIFO NZECTHHILERLET,

ALMOSTEMPTY H 1 FIFO MEIFZE THAZLEERLET, ZOT7I77 DEIT
ALMOST EMPTY_OFFSET B T EL £,

WRERR. RDERR Hi 1 WRERR % FIFO N7 /L ORIZEZIAL N FEITSNI2Z L% 7R L, RDERR (%
FIFO NZED MRt A UN EfTSN-ZERLET,

Virtex-5 547 31) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

R—r4 HME = K HE
WRCOUNT, 4 9 FIFO &AL/ FHEHHLAA 4
RDCOUNT
SBITTERR H A 1 T BN TR EN TR R T BECC 77 I ary MBDAT —
2211, AT 58413, EN.ECC_READ # TRUE 129 A% NRHYET,
DBITTERR H 1 TN EvE 2T7—PRIHENTZEERT ECC 7707 ar LD AT —H
A S, ERT 5841, EN.ECC_READ % TRUE |23 AMERHVET,
ECCPARITY H 8 AEY =T —HHEETIEE4TS ECC Ta—& THEASINS ECC ma—Fh
BAERENTE 8 YR F—X
DI AT 64 FIFO 5 —% A Jj/R A
DIP AT 8 FIFO /XUT 4 7 —% N )R A
WREN AT] 1 77547 High ® FIFO 94k A % —7 )L
RDEN AT] 1 77547 High ® FIFO J—FK A 3x—7 )L
RST AH 1 FIFO #6E, 777 dRA L 2D IRV~ (77747 High), RESET 1% 3
syl YA NVET S =M ALERHYET,
WRCLK , NS 1 FIFO V—F 7y /7 BXOTAh 7oy s (SiH ERNY Ty P TEIE)
RDCLK
THAUDANFE
AVAR L T—gy af
B A A]
CORE Generator™ 8L 4 —FK NGl
~7udHR—h HELE

DI, DIP, DO, 38X DOP ¥ %, FIFO 2% ECC E—RTCTEI{EL CWARWEG A, I THOANBIOH LT —#
V— AN T ALENHVET, ECC E—RTEMEL TWAEEIE. T 1 B ECC OERE T A7Z27- , DI
BELODO R—hDHEMEHTHAMLERHVET, FHFTRERE Y MILL T2 H 3oL, REHD DI 7213 DIP
AN Z 5w BE 0 12, REHD DO £721% DOP B ANIREHD EFITTHHLEDHVET, ENSYM EMZ TRUE (IZ
FELTFIFO ZEMICERETHLEEIE, FLrmys Y —2% WRCLK 38X RDCLK ([Z#k T2 4B NHY £,

FEFIE—FR (EN_SYN = FALSE) O XX EBID 7y G 5aEHLET, @iArtilrayy myvbEXALIaY
7 2y VMOF 7y MIEoTiL, ALMOSTEMPTY 77 27'& ALMOSTRFULL 77778 1 A 7NV T 4T P —F&
NAHZENHVET, 7avrRNIERBOT-D ., 32 —ay BEFATERT —FT7/F vy DO —HP— HARITREN
TWAT AT = b ATy P ATV DOIHNPKMSILET, WREN 3L RDEN |&, G357 A48 A 3x—7 V5
FWI—=R A R—=TNEF/aYy 78 L. RST XYy ME &/ Yy 228kt 320 HLRWEE X
FREME 0 I2T DM ERHVET,

FULL. ALMOSTFULL., EMPTY, 33X ALMOSTEMPTY A7 F 7%, MU T AT 4 —ay adly 781
D HEHLAVWGEGIIREROEFICTHILERHYET, WRERR, RDERR, WRCOUNT, XX RDCOUNT %
FTvarOH T HHALRWESIE RGO FFICTEE T, ECC #EEA M H 4 512i%, EN.ECC_READ BL W
EN_ECC_WRITE JEt:% TRUE IZRXETHMLENHVET, =7 — R FEIEOEMELEMN T 585513, SBITTERR,
DBITTERR, 3L ECCPARITY 1§ 5 &0 en Yy 7\l LET, A AX T —Tay a—RlgEnsy=
FYw7 (VHDL) £7213A > T A defparam (Verilog) %L E 352 TTRCOBEMEEZFEL, B BVIZ FIFO 2
HIETHIIICLET,

Virtex-5 5473') 74K (HDL F)
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AT THAY ILAVE & XILINXs

AR R 1%

T4+

B BT & JLk ERER

ALMOST EMPTY_ 16 %% 9 B MH 080 ALMOST FULL 777 %K) A 3% RAM DT —4 &

OFFSET ERRELET,

ALMOST_EMPTY_ 16 %5 9 B ME 080 ALMOST EMPTY 777 %R 4425 RAM OF — X &

OFFSET EELET,

FIRST WORD_ T — A TRUE. FALSE [ FALSE | TRUE |Zf% &9 %<&, RDEN 287 % —h&h 7712 FIFO

FALL_THROUGH W ANC EZAENIEA DO ICH SN ET,

EN_SYN 7 — K TRUE, FALSE | FALSE [ FALSE & I3IERIMIE—R, TRUE O LXILFEH (1
Jnmy7) F—RTFIFO M &2 &R LET,

DO_REG BT 0.1 1 AL ATy O TTA8IE 1 ) BN
HZ LT clock—to—out DX AIL T %M LT 5L91Z,
FIFO OV P AZE A3 —T L LET, ENSYN 28
FALSE ®&%1% DOREG % 1 IZFT U ERHVET,

EN_ECC_READ 7 — AR HK TRUE, FALSE | FALSE | ECC Fa—# &4 A x—7 LICLET,

EN_ECC_WRITE 7 — AR TRUE, FALSE | FALSE | ECC = a—¥RKE A X —7 VICLET,

SIM.MODE prgEyll SAFE F7-1% SAFE Ral—varOHOEMETT, FAST IZRETD

FAST L oiRalb—iary ETFANNRT p—<  ABEHE—

RTERITESNET, FEMIE, [ap/ v Iab—var
THAL TARNE SR TTZE N,

VHDL 8281 (/> RAT T —3Y)
WD 2 ODLNIFIELRWNES L, at— L T T4 T4 B S ORIV T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIF036_72: 72x36k Synchronous/Asynchronous BlockRAM FIFO /w ECC
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

FIFO36_72_inst : FIF036_72
generic map (

ALMOST_FULL_OFFSET => X"0080", -- Sets almost full threshold
ALMOST_EMPTY_OFFSET => X''0080", -- Sets the almost empty threshold
DO_REG => 1, -- Enable output register (0 or 1)

-- Must be 1 if EN_SYN = FALSE
EN_ECC_READ => FALSE, -- Enable ECC decoder, TRUE or FALSE
EN_ECC_WRITE => FALSE, -- Enable ECC encoder, TRUE or FALSE
EN_SYN => FALSE, -- Specifies FIFO as Asynchronous (FALSE)

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

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
DBITERR => DBITERR -- 1-bit double bit error status output
DO => DO, -- 64-bit data output
DOP => DOP, -- 4-bit parity data output

ECCPARITY => ECCPARITY -
EMPTY => EMPTY, -
FULL => FULL, -
RDCOUNT => RDCOUNT, -
RDERR => RDERR, --
WRCOUNT => WRCOUNT, -
WRERR => WRERR, --

|
(=)
-+

generated error correction parity
empty output flag

full output flag

read count output

read error output

write count output

write error

RO ORI
CoOOCOO
e N N N

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

DI => DI,
DIP => DIP,

RDCLK => RDCLK,

RDEN => RDEN,
RST => RST,

WRCLK => WRCLK,

WREN => WREN
)

-- End of FIF036_72_inst instantiation

-bit data input

bit parity input

bit read clock input
bit read enable input
bit reset input

bit write clock input
bit write enable input

Verilog i1t (A2 RA L T—2 7))

// FIF036_72: 72x36k Synchronous/Asynchronous BlockRAM FIFO w/ ECC

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

FIFO36_72 #(

_SIM_MODE("'SAFE"),

// Simulation:

-ALMOST_FULL_OFFSET(97h080),
-ALMOST_EMPTY_OFFSET(9”h080), // Se

.DO_REG(1),

.EN_ECC_READ("'FALSE™),
_EN_ECC_WRITE("'FALSE™),
_EN_SYN("'FALSE"),

_FIRST_WORD_FALL_THROUGH("'FALSE') // Sets the FIFO FWFT to "TRUE" or "FALSE"
) FIF036_72_inst (
_ALMOSTEMPTY (ALMOSTEMPTY),
-ALMOSTFULL (ALMOSTFULL),
_DBITERR(DBITERR),

.DO(DO),
.DOP(DOP),

-ECCPARITY(ECCPARITY),

_EMPTY(EMPTY),
_FULL(FULL),

-RDCOUNT (RDCOUNT),

-RDERR(RDERR),

_SBITERR(SBITERR),
-WRCOUNT (WRCOUNT),

_WRERR(WRERR),
.DI(DI),
_DIP(DIP),
-RDCLK(RDCLK),
_RDEN(RDEN),
_RST(RST),
_WRCLK(WRCLK),
_WREN(WREN)

);

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

"SAFE'
// Se

// En
//

// Enable ECC decoder, "TRUE"™ or "FALSE"
// Enable ECC encoder, "TRUE" or "FALSE"

' vs. "FAST", see "Synthesis and Simulation Design Guide" for details

ts almost full threshold

ts the almost empty threshold
able output register (0 or 1)
Must be 1 if EN_SYN = "FALSE"

// Specifies FIFO as Asynchronous (‘"'FALSE™)

/

1-bit
1-bit

1-bit double bit error status output

64-bi
4-bit
it

RRRRRAQROR RO ®
853555, 55585533
[l e N e e T B B B e e

// End of FIFO36_72_inst instantiation

EER N

Virtex-5 FPCGA &t —%— H AR

/ or Synchronous (“TRUE™)
almost empty output flag
almost full output flag

t data output
parity data output

generated error correction parity

empty output flag
full output flag

read count output
read error output

single bit error status output

write count output
write error
t data input

parity input

read clock input
read enable input
reset input

write clock input
write enable input

Virtex—5 FPGA & —# > —h : DC #1EB L AL v F Fik

Virtex-5 4731 (K (HDL F)
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& XILINXs

FRAME_ECC_VIRTEX5

J1)257 47 : Virtex®-5 Configuration Frame Error Detection and Correction Circuitry

FRAME_ECC_VIRTEX5

Configuration Frame
Error Detection/Correction
Circuitry

ECC_ERROR
SYNDROME [11:0]

| SYNDROME VALID
| CRC_ERROR

M=

ZOTYAL L ALNTIL, FPGA a7 4F¥ a2l —3 gy AEVEITOEHAE LMY ECC (=7 — B OMEIE
[FE) BRtENET, 2O ARMIIE, ECC FBDAT —F 2B LN —R w7 CRC [ D AT — & 25 A

FTOHANEERTOET,

R—rDERHA

R—k4 L B T hE
ECCERROR H A 1 7L —LECC =T =R 2722 % /RLET, SYNDROME 73 0 LAAk
DEEIT 1, SYNDROME 284 _TC 0 OLEIL 012720, =T — 3RS
N2l R LET,
SYNDROME H A 12 7L —A BECC =7 — DA ERLET,
TT—7L : T+ XCEnm
1 Bk =7 — : SYNDROME[11]=0, SYNDROME[10:0]= 7L — AT
DT — DB RINET,
2 vk =7 — : SYNDROME[11]=1, SYNDROME[10:0]= K>/ Fr7
2L EDxET— AR RYTT,
SYNDROMEVALID H7 1 SYNDROME DEDNFE N THHZ LA RLET,
CRCERROR H 1 Y—F/»Z CRC =7 —%RLET,
THAODANEE
Y NS N HELE
HERR AW
CORE Generator™ 33X\ 4 —K AT
~7ua@¥R—h ARH]
Virtex-5 5473 #A4AF (HDL F)
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& XILINXs £

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- FRAME_ECC_VIRTEX5: Configuration Frame Error Correction Circuitry
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

FRAME_ECC_VIRTEX5_inst : FRAME_ECC_VIRTEX5

port map (
CRCERROR => CRCERROR, -- 1-bit output indicating a CRC error
ECCERROR => ECCERROR, -- 1-bit output indicating an ECC error
SYNDROME => SYNDROME, -- 12-bit output location of erroneous bit

SYNDROMEVALID => SYNDROMEVALID -- 1-bit output indicating the
-- SYNDROME output is valid
)

-- End of FRAME_ECC_VIRTEX5_inst instantiation
Verilog 581t (A2 RA L T—2 7))

// FRAME_ECC_VIRTEX5: Configuration Frame Error Correction Circuitry
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

FRAME_ECC_VIRTEX5 FRAME_ECC_VIRTEX5_inst (
_.CRCERROR(CRCERROR), // 1-bit output indicating a CRC error
_.ECCERROR(ECCERROR), // 1-bit output indicating an ECC error
_-SYNDROME(SYNDROME), // 12-bit output location of erroneous bit

- SYNDROMEVAL ID(SYNDROMEVALID) // 1-bit output indicating the
// SYNDROME output is valid
):

// End of FRAME_ECC_VIRTEX5_inst instantiation
IR R
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AT THAY ILAVE & XILINXs

GTP_DUAL
71)25 47 : Dual Gigabit Transceiver
B

ZD L AR, Virtex®-5 FPGA DS E B 12 MAT-b T3 —NTd, BERaL 74X 2l — 3 DN A[HET,
FPGA o7 alI~7 )N alyl V) —AZREICHEBEINTWET,
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AVAB v T—ay p—

i P
CORE Generator™ BL U7 4V —K He AT
~7adHR—h Al

i TE R
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Virtex-5 FPGA 7 —% 3 —} : DC fitEl L OAA v T Rtk
Virtex-5 FPGA & —H#'— AR

Virtex-5 547 31) 4K (HDL A)
132 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H



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

& XILINXs FA4E: THAY ILAVE

GTX DUAL
71)25 47 : Dual Gigabit Transceiver

M=

ZD L AR, Virtex®-5 FPGA DS E B 12 MAT-b T3 —NTd, BERaL 74X 2l — 3 DN A[HET,
FPGA o7 alI~7 )N alyl V) —AZREICHEBEINTWET,

FHAL D AN F &
AVARE Y E—gY Al

i AT
CORE Generator™ LU\ 4% —K HeAT
~7adHR—h Al
EF N

Virtex—5 FPGA RocketlO GTX hFo v —N o—H4— H AR
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AT THAY ILAVE & XILINXs

IBUF

)25 47 : Input Buffer

IBUF

o

X9442

BmE
ZDOTVWAL L AUNMT, i EANLO A TSI —FET- i]\u”jjjzl‘f—*]%:%?ﬁéﬂfb\é%%&: HEIWIZASIET,
ZONYTFIRBE .. B — NV THERR L E T3, WIS LCTA VAR 2= DAL A RETT, A AKXV

T —hT BT, /UJT ~ (D %Bﬁhféﬂfiuw/\jﬁ FEZIZAH SR — Mo L, iR —1F (0) 22D
RN—h%Y—AET 25 FPGA vy 7\ Z i LET, MERY 2Ry <7 (VHDL) £721337 A= i A (Verilog)
WCEEZMZ T, AV R—=F L DT 73V EDESNAE T HZEHLET,
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— 4 ¥ 5 e
© ) 1 PRy 7D
I A 1 Ny 77D NS
FHALLOAN T
AVAR =gy ]
A HESE
CORE Generator™ L0V 4 —FK Nl
~ 7O R —h K]
ZOZLACNTEE | 7T A O EALA AR —NMIR U CHEsRSIVE T, BHE 1T — X a—RTIRETLILEIIHY

FHAN, LEEL JGLT%/X&?//:n~FTé°iTO _@:'/THZ/%%/I’/X&//:EHM% X, TOARE
T—vay a—REx BN T 4T 4/ 2= VTR ALE T, T AU ERBEEST-DIC, TTD /0 a2 R—
FUNELT T AL O EALICEE L TS, Iﬁ%%%?“*)‘%‘/@%h&)\ﬁﬁf%bﬂ:\ O R—hr2ZDATIH
it sr Yy 7 ICEERER LT, generic/defparam fEZFXEL ., N7 7 DENAE T Z UNIEE E L TEEN,

FERAIRELE S
B 24T fi& TIHIE sRER
[OSTANDARD FF T =B — e DEFAULT TL AN I/0 Bk aE0 Y T

Virtex-5 547 31) 4K (HDL A)
134 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H




& XILINXs £

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUF: Single-ended Input Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

IBUF_inst : IBUF
generic map (
I10STANDARD => "DEFAULT"™)
port map (
0 =0, -- Buffer output
1 =1 -- Buffer input (connect directly to top-level port)

)

-- End of IBUF_inst instantiation
Verilog 881 (A RAV T —3Y)

// 1BUF: Single-ended Input Buffer
// All devices
// Xilinx HDL Libraries Guide, version 12.4

IBUF #(
.IO§TANDARD("DEFAULT") // Specify the input 1/0 standard

.0(0), // Buffer output
NI¢)) // Buffer input (connect directly to top-level port)
):

// End of IBUF_inst instantiation

HHEHR
Virtex-5 FPGA @ —#"— B (K
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AT THAY ILAVE & XILINXs

IBUFDS

71)S5 47 : Differential Signaling Input Buffer

IBUFDS

1B o

M=

ZOF YA TL A MEARBIEEBIE SEME AT DALy 77T, IBUFDS Tk, 75 A Lb oA 2 —
T AAMGEFNEL, — HFBIAZ T, I~ H WAL —T L7 2 DO RpLHF—K (1, IB) TERINET, vAXEAL —
71X MYNET_P & MYNET N O X512, [AUGHEE 5 O XOREEZRLUET, Fo, A7 varoEdhikima 7
L T TN AT ITITANM EL, MR R — R OB R TTEET,

iR

AR H A

1 1B )

0 0 (S
0 1 0

1 0 1

1 1 b7zl

R—b D& A

R—r4£ 24T & B A
I AAH 1 Diffp /Sy 77D A S
IB AAH 1 Diffp /Sy 77D A S
0 77 1 Ny 77D T
THAVDARNEE
AVAB = He st

= R
CORE Generator™ 38 X O 4 —R AH]
~7aDHPR—h Nl

THALBEREZRDT2DIT, TNTO /0 A R—=R bbb 7 F AL Dl BALICEEL TESW, 1R =M E
TP AL O EALD~ AS LIRD AN B =N, 1B R— bl LALOAL —T Lieh AJPR—MZ, O R—haZDA
NPBHEEN LBV v ZIZHHEIL F7. generic/defparam HZFEL , /Sy 7 7 DESAET ZEYNIEEL TSV,
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& XILINXs

AR R 1%

B 247 | & TIHILE i BA

DIFF_TERM —-—,L | TRUE, FALSE FALSE EL AL D EE KR A A R — T
(A%

IOSTANDARD XFH | T—H— b es DEFAULT TULAVMZ /0 Bk EEIN Y4 T

VHDL 83k (/2 RA T —2 7))

WD 2 SO NFEELRNES L., at— L T T4 T4 B E ORIV T 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

IBUFDS_inst : IBUFDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
10STANDARD => "'DEFAULT'™)

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

IB => IB -- Diff_n buffer input (connect directly to top-level port)

);

-- End of IBUFDS_inst instantiation
Verilog 58k (A RA T —3Y)

// 1BUFDS: Differential Input Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.4

IBUFDS #(
_DIFF_TERM(*'FALSE™), // Differential Termination (Virtex-5, Spartan-3E/3A)
- 10STANDARD (*'DEFAULT'™) // Specify the input 1/0 standard

) IBUFDS_inst (
.0(0), // Buffer output

_1(1), // Diff_p buffer input (connect directly to top-level port)
-IB(IB) 7/ Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

EE3 R
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& XILINXs

IBUFG

71)25 47 : Dedicated Input Clock Buffer

NI

IBUFG

ME

X10181

IBUFG %, FPGA ~D A jrayr&ra— ") say 7RIy — AR T 570 AT585 8 AT,
DCM_SP B LT BUFG ~DHE K L7R20 . T AL A 70y 7IBIEEY v Z BN /NMBIZI 2 5 F9, IBUFG DA
HE. Fa— L say s L TOREBCXE T, IBUFG O H /11E. DCM.SP, BUFG, 738 ELI-ayy 7D

CLKIN ZBR#Ej TC&XE9,

R—bDEREA
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0 H 7 sayy Ny 7y

I AN gayy N7y N
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AVAB =y Gl

Hewm et
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ARG EMS
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& XILINXs E AT THAY TLAVE
VHDL &Rk (/2 RAVST—23Y)
WD 2 ODOXBHFIELIRWG ST, a— LT T4 T 5 S ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- IBUFG: Single-ended global clock input buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4
IBUFG_inst : IBUFG
generic map (
I10STANDARD => "DEFAULT'™)
port map (
0 => 0, -- Clock buffer output
1 => 1 -- Clock buffer input (connect directly to top-level port)
);
-- End of IBUFG_inst instantiation
Verilog 881k (A RAV T —23Y)
// 1BUFG: Single-ended global clock input buffer
// All FPGA
// Xilinx HDL Libraries Guide, version 12.4
IBUFG #(
- 10STANDARD(*"'DEFAULT") // Specify the input 1/0 standard
) IBUFG_inst (
.0(0), 7/ Clock buffer output
_1(1) 7/ Clock buffer input (connect directly to top-level port)
):
// End of IBUFG_inst instantiation
=3 =
& ¥ 1E R
Virtex-5 FPGA = —#'— AR
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AT THAY ILAVE & XILINXs

IBUFGDS

72T 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
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o
IBUFGDS

X10601
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THALBEREERDTZDIT, T_XTD /0 a2V R—R M UT T F A O EALICEEL TESW, TR — M E
WEFFA L DO FNL DO~ AZERBNTIR—MI B R—rofx FiiD AL —F LB ATIR—RZ, O R—F2ZD
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& XILINXs

AR R 1%

=4 RAT & T4k i EA
DIFF_TERM 7 — AR H TRUE, FALSE FALSE ENVN D ZE IR PR A R — T L
IOSTANDARD LFH 7 =& —bres M | DEFAULT TL AN /O B EI0 YT

VHDL 82k (/1 RAV T —3Y)

KD 2 OOIXBPFELLRWE AL, a8 =L T T4 T A EF OANIE AT £9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

IBUFGDS_inst : IBUFGDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
I10STANDARD => "DEFAULT'™)

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

IB => IB -- Diff_n clock buffer input (connect directly to top-level port)

);

-- End of IBUFGDS_inst instantiation
Verilog 58k (A RA L T —3Y)

// 1BUFGDS: Differential Global Clock Input Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.4

IBUFGDS #(

_DIFF_TERM(*'FALSE™), // Differential Termination
- 10STANDARD("'DEFAULT") // Specify the input 1/0 standard

) IBUFGDS_inst (
.0(0), 7/ Clock buffer output

_1(1), /7 Diff_p clock buffer input (connect directly to top-level port)
_I1B(IB) // Diff_n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation

FFE R
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AT THAY ILAVE & XILINXs

ICAP_VIRTEXS5

71)2F 47 : Internal Configuration Access Port

By ICAP_VIRTEX5 0[31:0]
WRITE
ce | [Aributes |
[ 1cAP_wiDTH-X8 | BUSY

CLK
Internal Configuration
Access Port
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I AT 32 T4 X2l —ay F—E AT
WRITE A 1 TIT47 Low DTARANS

CE AN 1 TIT 47 Low DAF—T IV AN T]
CLK AF 1 ray g NJj
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ICAP_VIRTEX5: Internal Configuration Access Port
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

ICAP_VIRTEX5_inst : ICAP_VIRTEX5
generic map (
ICAP_WIDTH => "'X8") -- "'X8", "X16" or "X32"
port map (
BUSY => BUSY, -— Busy output
0 =>0, -- 32-bit data output
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
1 =1, -- 32-bit data input
WRITE => WRITE -- Write input
):

-- End of ICAP_VIRTEX5_ inst instantiation
Verilog E81 (A RAV T —23Y)

// 1CAP_VIRTEX5: Internal Configuration Access Port
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

ICAP_VIRTEX5 #(
- ICAP_WIDTH('X8") // "'X8", "X16" or "X32"
) ICAP_VIRTEX5_inst (
.BUSY(BUSY), // Busy output
.0(0), // 32-bit data output
.CE(CE), // Clock enable input
.CLK(CLK), // Clock input
D, // 32-bit data input
_WRITE(WRITE) // Write input
):

// End of ICAP_VIRTEX5_inst instantiation

EER AR
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AT THAY ILAVE & XILINXs

71)=5 47 : Input Dual Data—Rate Register

IDDR

| Q1

X10109

M=E

ZOFY A L ANME, VAV VA FPGA THERT 27V 5 —4 L—b (DDR) 18 5% %5720 DHH AT
LA TY, :@7"):?47“(@:& F=ANEVIAEND IOy Ty VTR T — 2 ERIET BT Tliiel, [
Jayy Ty CRIRFIZT — 2% RETH2ELTEET, ZICED ZAIV I BREHEICRL T BIIOYY —AH 2
HHVEE A,

OPPOSITE_EDGE E—FK : i ® DDR TR CTTF —#0ZEEINFT, QliT/uys C DENDH LNy D
BIZEALL, QQIIB B RNy DBICELLET,

SAMEEDGE ®—FK : ¥ —#(37uv7 C ORA DTy TRZESNETN, IH PRV yY F—F LI RED
ATCL P AZRBMSIDHD T, DDR 7 —XXRIL/rys =y C FPGA IZEEENET, =EL, 7 —4% X7
TSN TWAIINICRZET, Q1 & Q2ITI1ET 1 BLU 2 REBFICEESNT . HA DT N7 1 &

RUNFTERD RD Iy A7)V TRT 2 L3 BRREEINET,

SAME_EDGE_PIPELINED E&—K : SAME EDGE E&—RE[AERICT —# B2 E3 N E T, SAME EDGE £—R T
DT —H RXT DLy AT 5720, S H EMNTyY =% LU RZORNIHL P AZBRBMNENET, ZhiZ
YU, F—2 TN QL EQENNIFEFIZEEEINET, L. Z0E—REHEHTL,. Q1 £ Q2 1E 5
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& XILINXs

THADARNFE
AVRB Y T—gy Mg
£ Al
CORE Generator™ BL W74V —K A Af
~7adHR—h A A]
FEARRELTEM
B 247 & TI+ILE £ BA
DDR_CLK EDGE | 5% OPPOSITE_EDGE, OPPOSITE._ snayy Ty |\ZHx ST IDDR #{EE—
SAME_EDGE, EDGE FZEEIRLET,
SAME_EDGE_
PIPELINED
INIT_Q1 2 ¥ 0.1 0 a7 4X 2l —ar DAZ— T v % E
X GSR AT Y —hSi7zL& D Q1 BV D)
MEZFHELET,
INIT_Q2 2 0,1 0 O T 4K 2L — g DAZ—NT v T E
IZ GSR TP —hSN-eExD Q2 B D)
HEZEELET,
SRTYPE == SYNC, ASYNC SYNC o/ Ve hDOZATHERIRLET, SYNC
TiE. UEYh R BEOEYH S) B 0EE
N Crayy ErDrh By IC [FE
THEINTHEL, ASYNC TIRIERBIOEY
Ny MEREERRELE T,

VHDL 83k (/2 RA T —2 7))

WD 2 ODOIXNFELZVEAIL, I — LT T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

IDDR_inst : IDDR
generic map (

DDR_CLK_EDGE => "OPPOSITE_EDGE", -- "OPPOSITE_EDGE", "SAME_EDGE"
-- or "SAME_EDGE_PIPELINED"

INIT_Q1 => ”0”, -- Initial value of Q1: 0" or ’1~

INIT_Q2 => *0”, -- Initial value of Q2: ’0” or ’1’

SRTYPE => "SYNC') -- Set/Reset type: "SYNC" or "ASYNC"
port map (

Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1-bit output for negative edge of clock
c=2¢C, -- 1-bit clock input

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

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

R => R, -- 1-bit reset

S =S -- 1-bit set

)

-- End of IDDR_inst instantiation
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& XILINXs

Verilog E81 (A RAV T —23Y)

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

// Virtex-5/6

// Xilinx HDL Libraries Guide, version 12.4

IDDR #(
_.DDR_CLK_EDGE("'OPPOSITE_EDGE'), // '"OPPOSITE_EDGE", ''SAME_EDGE"
// or "SAME_EDGE_PIPELINED"
_INIT_Q1(1°b0), // Initial value of Q1: 1°b0 or 1°bl
SINIT_Q2(1°b0), // Initial value of Q2: 1°b0 or 1°bl
_SRTYPE(''SYNC') // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_inst (

.Q1(Q1), // 1-bit output for positive edge of clock
-Q2(Q2), // 1-bit output for negative edge of clock
.C(O), // 1-bit clock input

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

.D(D), // 1-bit DDR data input

-R(R), // 1-bit reset

.S(S) // 1-bit set

):
// End of IDDR_inst instantiation
5 1
Virtex-5 FPGA = —H— H AR
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& XILINXs FA4E: THAY ILAVE

IDDR 2CLK

71)25 47 : Input Dual Data—Rate Register with Dual Clock Inputs

IDDR_2CLK | o1

Q Q
D (»w|m O (m|O

eE

X10489

M=E

ZOTVA mL AT, VAV I AFPGA THE T 270 5 —4% L—h (DDR) 1 5522 BT 2720 DEHA AL
DAL T, IDDR2CLK ZVU3IT 471, DDR 77U — g DNH ERNTF —ZESitH RN T — 22Xy 7 F v
DD 2 ODIay I BT TV r—a TORMERALTIEEN,

OPPOSITE_EDGE E—FK : i#@#% ® DDR FRTF — 4B ZEENET, QliTruys C OESEH EBNnoyy o
FBITEALL., Q2 1E7ay s CB OE D PRy P DBICELET,

SAMEEDGE E&—F : ¥ —#|%, &7y /Db ENV Ty TRIEESNETN, CB/uys F—4 LYR
ADOHNIL P RAEZN 1T SBMNENET, ZOBMENZLPRZICHL7ay7{E5 C OB ERYTZy o Tr
oy 7 G ESND729, DDR T —XiZRIC/ vy =y T FPGA IZEEENFET, 7272 L. 7 —# XT3
BESNTWAEIICARAET, QL & Q2 ITIET 1 BIU 2 RREFFICEEESN T mAIDOLATHRALT 1 &
Ry NrT7 ez, kD rayy A7) TRT 2L 3 REEINET,

SAME_EDGE_PIPELINED &—F : SAME EDGE & —REFRIERICT — 20N ZESNF T4, SAMEEDGE £—F
TOT —H XTOSMEERET D720, C Druayy T —4 LUZRFORENILL VAN BIMENET, Zh
WX, 7= RXTN QL L Q2 ECRIFFZEEINTE T, 272U, ZOE—FEHHT2L. QL L Q2 EHE
NEALTDHLAT UM 1 A58 Ed,

IDDR 1% IODELAY 72& @ SelectlO™ H§RE L fii H CXFE9,

AR— kD 5t 5

R—r% AR 5] 1 g

Ql: Q2 ) 1 FPGA \CHft 9% IDDR I/ CTF, QL IRRAIDT —4
T QX 2HFEEHDT —F X7 T,

C A7 1 B ENVTVDT =R eX T F T DT TA<Y sy
ANEY

CB V| 1 SMHBTFNVTy VDT =Xy T F T oKX Jayy
ADEY GEF 7T~ Z7ayrE 180 AN T TNET)

CE AT 1 Low [2725&, AR—h O OH17ay I NTF 4 AT —T )T
muET,

D V| 1 DDR ¥ —#% IDDR &Y a—/LIZ A 1T 5,

ZOE T, e EANEDO AN TTELII R G AR =, AT EELER
BREENTZ IODELAY ., F/213@ i A £33 M5 163y
TR ET,

R A7 1 77747 High DUty T Q1 BLU Q2 ZHFLE 0 1L

£7, SRTYPE BMEICHEKSE, R EITIERMICRE T
9,
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& XILINXs

A— b4 la g e

S ANTJ 1 727747 High DUty T Q1 BLW Q2 ZimHEEfE 1 1L
%77, SRTYPE BPEICHKSE, R EIIFERBICHRE TS
£7,

THAODANAE

SRR T— gy R

HE AH]

CORE Generator™ }3 KOV 4 —FK =l

~ 7D R—h K]

CEVENBLENYIay ) Ty Uk R Iy V—ZA~ CBEVENL TR Iay ) TyVhRT 70y
7= A~EERELET,

D B3 EALDO A S ET 1T W IF AR —R, IODELAY ., F£7/213 A A2 = — S A ST £ 7213 5 1
Ny 77~ LET,

Ql BV Q2 v IL, BT —% V—A~FEHRTHLENHVET,

CE B>, RfF HDOLXIZ High 12T 50, FRIXMEE AR r7ay s A3 —7 )0 oy 718G LET,
REBIDS VUi RMEHDLEEIT Low 12957, 2302ty b/ Uy Moy 718 LE T,
HROOBIEICR22E912, avR—3 0 MIBHER ELET,

ZOXRTOarR =R MIRC /a7 2 HL T AZ v =— L F A8 /O VY — A& EERIZ L7
WESIT /O RTDO P BLUINIZ LOC H¥EFEHALCEELET,

ZOAVR—RMIEIIEND /O R —xoheflia—Rofkxk LV OB AX v =— L ET,
hCky. RS AL Tue—NMEESNET,

CLK AF¥ 2 —ZH/NRIZH 2 5121%. CLK 383X CLKB O] FA, v—h VK Tldiel, Za— LR f
(DCM / MMCM) 2353 A I TAMENRHVET, v— WV NIRZ /Y 7 ICAF 2 —%BILE T 25, DCM

/ PLL IZA¥a—%2 4 F7,

AR R 1%

B 24T E TIAILE £ BA
DDR_.CLK EDGE | sr=71 OPPOSITE_EDGE, OPPOSITE._ DDR OF —ZE(EE—REBINLF
SAME_EDGE, EDGE 9, FEANIE, T 2L
SAME_EDGE_ AN
PIPELINED
INIT Q1 2 EE 0.1 0 T4 2l —ar DAE— T S
#%EIL GSR BT —hENizeEx D
QL OYHEEZIRELET,
INIT_Q2 2 MEH 0.1 0 LT 4FX 2l —ar DAE— T S
% E1L GSR BT —hENT=E&xD
Q2 v OMEEFRELET,
SRTYPE &= SYNC, ASYNC SYNC o/ VEYhDIATZRINL £,
SYNC TiZ,. VEvyr R LBV
) ' o@EEN C ruy s Db
Ry IR T AL EL .,
ASYNC CIXIERIMIOEY /Ut M
xR ELET,
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& XILINXs £

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
-— Set, Reset and Clock Enable.

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

IDDR_2CLK_inst : IDDR_2CLK
generic map (

DDR_CLK_EDGE => "*OPPOSITE_EDGE", -- "OPPOSITE_EDGE", "SAME_EDGE"
-- or "SAME_EDGE_PIPELINED"
INIT_Q1 => ”0”, -- Initial value of Q1l: 0’ or ’1~
INIT_Q2 => *0”, -- Initial value of Q2: 0’ or ’1~
SRTYPE => "SYNC") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1-bit output for negative edge of clock
c =>2¢C, -- 1-bit primary clock input
CB => CB, -- 1-bit secondary clock input
CE => CE, -- 1-bit clock enable input
D => D, -- 1-bit DDR data input
R => R, -- 1-bit reset
S =>S§ -- 1-bit set
)

-- End of IDDR_2CLK_inst instantiation
Verilog i1t (A2 RA L T—2 7))

// 1DDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
// Set, Reset and Clock Enable.

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

IDDR_2CLK #(
_DDR_CLK_EDGE(*'OPPOSITE_EDGE'), // "OPPOSITE_EDGE", "SAME_EDGE"
// or '"'SAME_EDGE_PIPELINED"
SINIT_Q1(1°b0), // Initial value of Ql: 1°b0 or 1°bl
SINIT_Q2(1°b0), // Initial value of Q2: 1°b0 or 1°bl
_SRTYPE('SYNC') // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_2CLK_inst (

.Q1(Q1), // 1-bit output for positive edge of clock
-Q2(Q2), // 1-bit output for negative edge of clock
.C(O, // 1-bit primay clock input

.CB(CB), // 1-bit secondary clock input

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

.D(D), // 1-bit DDR data input

-R(R), // 1-bit reset

-S(S) // 1-bit set

):
// End of IDDR_2CLK_inst instantiation
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AT THAY ILAVE & XILINXs

IDELAYCTRL
J1)S=5 47 : IDELAY Tap Delay Value Control

REFOLK | IDELAYCTRL| RDY

RST

X10111

M=

ZOxL A ME, IODELAYEL 2 T3 EICA v RAF L 2 — T B0 ERNHDET, 2L, IDELAY £7-1%
ISERDES FUIF 4 T MNA L AF 3 = — R SN THEY ., IOBDELAY_TYPE J& A FIXED F7-1% VARIABLE |23} E X
NTWAEETYT, ZOFEY 22—, ﬂz@ﬂ&iﬁtﬁﬂ//x sy REFCLK 2 4 25412, 7kt x &

E. BIXOEEOEIC) D 0BT, Xy T BIETANEIENAAT ABHBELET, 2 OED\H]‘%?ZC JEFHHE N
HREIZ72DET,

R—bkDEREA

R—r4& BT ] K 8E

RDY H 77 1 U757y A 7y N ) RERCLK NE o2 eE R~ LET,

REFCLK 238 1k-4% (REFCLK 2% High $£7-1% Low & 1 7wy 7[5 H#LL
FRFFEND) £ RDY B BN T 47 —hENET,

REFCLK AT 1 Tt BIE. BEOEIICH DL Fy T BETANEBIEAA
TAEMKLET, ¥ 7 BiEET — ¥ —MIRHEHINZEICT I
1%, REFCLK o &% 200MHz (29248 H) E4,

RST AT 1 IDELAYCTRL [E AVt hLEd, RST 351X, 72717 High ®3E
RV 2> Cd, IDELAYCTRL Uty 2121k, ZOKR—F% 50ns
PLE High (27 —F T 20 ERBVET,

RST (B¥a2—/v Uyb) : IDELAYCTRL [H &)y LET, RST1E51E. 727717 High ORIV YR TT,
IDELAYCTRL 2Vt 4 52i%, 2R —k% 50ns LAk High I27 V=30 ERHVET,

REFCLK V77V R Jay): 7akA EE BEOEIZO»DOLT | Xy BIETAANEBEASAT ABMEL
F, Xy BIEAE T — 2L — MIREENAEIZT5121E. REFCLK @ 8 #% 200MHz ([2 A LERHE T,

RDY (Ready 4 /1) : V7 7L A Z7vv 7 A J] REFCLK WHE N /2o 7=2 &% RLE T, REFCLK 235 1E9% (REFCLK
A3 High £721% Low (2 1 7y E#ALL ERFfEND) & RDY R ERT AT —rENET,

_“"f'f/ DANFE

Y S E N Helw
HE G -
CORE Generator™ L O 4 —F A
~7aDYR—k )
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& XILINXs FA4E: THAY ILAVE

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

—-- IDELAYCTRL : Input Delay Element Control
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

IDELAYCTRL_inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates validity of the REFCLK
REFCLK => REFCLK, -- 1-bit reference clock input
RST => RST -- 1-bit reset input

):

-- End of IDELAYCTRL_inst instantiation
Verilog 881k (A RAV T —3Y)

// IDELAYCTRL: Input Delay Control Element (Must be used in conjunction with the IDELAY
// when used in FIXED or VARIABLE tap-delay mode)

// Virtex-5/6

// Xilinx HDL Libraries Guide, version 12.4

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL
IDELAYCTRL IDELAYCTRL_inst (

_RDY(RDY), // 1-bit ready output
-REFCLK(REFCLK), // 1-bit reference clock input
_RST(RST) // 1-bit reset input

)
// End of IDELAYCTRL_inst instantiation
5 MR 1R ¥R
Virtex=5 FPGA = —#— HAF
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IOBUF
71)=5 47 : Bi-Directional Buffer
IOBUF
;
10

(o)

BE

ZOFHAL ZLAVNIRT AT I AT RO /O ANy 77T NEaY v 7 &S 5 W5 e 45
WEHLES,

IR

AR MA MR Hh

T I I/0 (0]

1 X Z 1/0

0 1 1 1

0 0 0 0
R—bkERBA

R—k4& AE B HHE

O H 1 Ny 77D H S

/0 A 1 Ny 77O NS

I A7 1 Ry Z77DANS

T A7 1 FIART = AR =T VAT
THAVDANAE

AVAR S =gy |

HEFm Heds

CORE Generator™ L7 4V —K AH]

< 7ua@¥R—h gl

Virtex-5 54751 774K (HDL )

152 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H

& XILINXs




& XILINXs

AR R 1%

B 247 | & TI4ILE £ ER

DRIVE L 2,4.6,8,12,16, 24 12

I/O #ik &L T LVTTL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 ¥
7213 LVCMOS33 %f# 45 SelectlO™
N7 7O OBRENE T (mA) 2341

IOSTANDARD wEE | Fes— B R DEFAULT

TULACMZ /O M EED YT

SLEW g | SLOW. FAST, SLOW

H DI H ERVEFRI LSS T 23 BERT
QUIETIO BRI, ZORBMED R E B,
T—=H—rESRLTIZEN,

VHDL iEif (f 2V RA S T—23Y)

RD 2 OOIXBPFELLWE AL, a8 =L T T4 T A EHF OANTE AT £9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUF: Single-ended Bi-directional Buffer
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

10BUF_inst : I10BUF

generic map (
DRIVE => 12,
I10STANDARD => "'DEFAULT",
SLEW => "'SLOW'™)

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

-- End of I0BUF_inst instantiation

Verilog i1t (A2 REA L T—23Y)

// 10BUF: Single-ended Bi-directional Buffer
// All devices
// Xilinx HDL Libraries Guide, version 12.4

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

) I0BUF_inst (

.0(0), // Buffer output

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

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

);
// End of 10BUF_inst instantiation
Ee iE
Virtex—5 FPGA == —#"— H (K
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& XILINXs

IOBUFDS

71JS5 47 : 3-State Differential Signaling I/0 Buffer with Active Low Output Enable

IOBUFDS
-
L__{Ei
o

ME

10
10B

X10664

ZOTHAY ZUACNE, IREBEEEE BE2MEH T2 53y 77 T9, IOBUFDS Tik, 7 ¥ A2 L~LbDA
B =T A 2EFL,. — TN =2Z T ) — N AL —T 1705 2 DO R DR — (10, 10B) TRENET, «
ABEAL—T7 1L MYNET_P & MYNET N O X912, [AUGHEUE 5O K ORIEZRLET, £, A7 v aroZEdhik
AT 5L T AT VT AR L AR R — R hOBEEIECEE T, TALAND AT T —X
DBBIEZREET HEBIET L A IS EENTHET,

mIER

AR WA [ H A

I T I/0 I0B 0

X 1 7 7 Bl

0 0 0 1 0

I 0 1 0 1
SENOEL:

R—br4 A = e R

) H D 1 Ny 77 DH )

/0 A 1 Diffp AH

IOB AN 1 Diffn A/

I AT 1 Ny 77D NI

T A 1 "NIART —h AR —T VAT
THALDANEE

POy D= He 4%

B A H]
CORE Generator™ 8L 74—k AA]
< 7P R—h =l
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& XILINXs

AR R 1%

B BT & T4k E
IOSTANDARD w58 | F—so—pasE | DEFAULT L AVME 1/O Bk EEID 4 T

VHDL 821 (/2 RA T —33Y)

WD 2 DDOXBPFAELZNGEIE, a8 =L T2 T4 T A EE ORNTH AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUFDS: Differential Bi-directional Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

I0BUFDS_inst : 10BUFDS
generic map (
10STANDARD => "BLVDS_25")

port map (
0 =0, -- Buffer output
10 => 10, -- Diff_p inout (connect directly to top-level port)
I10B => 10B, -- Diff_n inout (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input, high=input, low=output

N

-- End of I0BUFDS_inst instantiation
Verilog f2i (A RAVL T—23Y)

// 10BUFDS: Differential Bi-directional Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.4

10BUFDS #(

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

) I0BUFDS_inst (
.0(0), // Buffer output

_10(10), // Diff_p inout (connect directly to top-level port)
_10B(10B), // Diff_n inout (connect directly to top-level port)

D, // Buffer input
):
// End of I0BUFDS_inst instantiation
& MR #R

Virtex-5 FPGA @t —4— B AR

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

low=output
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AT THAY ILAVE & XILINXs

IODELAY

Z1)25 47 : Input and Output Fixed or Variable Delay Element

IODELAY

Delay
Control
DEALAY_SRC-=I

HIGH_PERFORMANCE_MODE=TRUE
IDELAY_TYPE=DEFAULT
IDELAY_VALUE=0

ODELAY_VALUE=0
SIGNAL_PATTERN=DATA
REFCLK_FREQUENCY=200

DATAIN
IDATAIN

| DATAOUT
ODATAIN

INC

Q
[o]"

Attributes

Input/Output Delay Element

RST X10942

M=

ZDOTH A U AMNE, FPGA O AT/ S AIZ[H EBIE F 721X rI A e H ) SR E EREAZBMLES, &
DORIEL, T T ~ANEINDET —H, FdxT v TN N ENDT — 2T TA AV MNTDEDIZEY T, 7rk A,
BE BEEOBEELZTTICT —F TIA A MM TEET, IODELAY | FPGA @ /O T X TCIZfEH Tx,
IDELAYCTRL [B]#& &2l 35 & IEREIZH 0 SN2 BAE 2B N CE £ 9, VARIABLE E—RTiX, AJJSA%H
L CGRIE D BA RS F13 S TEEd, IR AL, B ERIECO LM HTX%3, IODELAY . FPGA
DOWNE/ SR —EDBIEET LA ERBIEZ B INT L5 EICBHEHTEET, 2720, ZOIDIEHATL5 61 A
IR ABIE F T2 13 ) /S AR AEIC B % /O I TE < E T,

R—bDEREA

R—t4& 7E 2 e RE

DATAOUT i 1 ANH— R CRIESNI=T — 5 1) (AN T =5 "Ax udy
A3

IDATAIN A7 1 /O oD T —2 ANJ) (R—hoD 1/0 /Sy 7 7 IC B,

IDATAIN %1 9544 . DATAIN [ ZEHFE 0 (VTR
B 1T DMBENRHYET,

ODATAIN A 1 HAT =2 RZADT —Z NS (BT —% V) —AHEH#i),
ODATAIN Zf# 1+ 5434 . DATAIN I$iHHE 0 (/I FIC
BEfot) 12T DM ERHET,

DATAIN AT 1 NEL T — & SARIEDT —4 NS, DATAIN %4 il 4%
B4 IDATAIN 3L ODATAIN X EE 0 (VT Rick:
50 ICTAMERBYET,

T A 1 AR T—FATHIHE s AT HREIZITNERIEDS &
1% High 12, W1 B DA 1E Low IZLET,

CE AT 1 TIT 47 High (27254 IVAVN/ T IVA MR L
ij«o

INC A7) 1 AL IVANTIVAN Ho T RIE
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& XILINXs FA4E: THAY ILAVE

R—r4£ AME 5] HHE
C AT 1 a7 N (W3 VARIABLE £ —RIZHRE)
RST AT 1 77747 High ORIV R, BEF=—2%

IDELAY_VALUE/ODELAY VALUE #» 7 Z)tyhLET, i
ERELRVE AT, 774V ME 0 TT,

FTHAVDANS *

AVARB Y E—ay e
HE 7 g
CORE Generator™ XU 4 —F R
~7rdOHR—h NG

ATTBIEE DG A1E. & EALD I/O R—h, A1 77 F7213 /O N7 7OV FUNIE# IDATAIN B
EHpILET, HIBIEABLOS AL, BIESEHH T — 223 5u v 712 ODATAIN A J1&#kiLE£7,
IR R AR IEALEE DA 1E . FPGA NOiE )72 —AB LT AT 4 3 —ar vy 7iZ DATAIN B 285 L E
4, IODELAY ZWN M E BB AE 2 353413, IDATAIN 3L ODATAIN OF#HBMEL 0 (7T RICHH:) 121
DULBENRHVET,

EDLATH, DATAOUT [ TR IES 727 — 2 MG SIS 1/0 Fidn Yy /i 2 4L EAHY F9, I0DELAY
EERT %6 NIAAT— N T B0 T B ZHl#EE B I LET, H 1B IED A2 IODELAY %1
HAT 25613, T ZmBE 0 (7RI (CLET, AJTOIHIZ IODELAY A3 2554, £I3WEE
FERBIESEL550E, T B ZimEE 1 (VCC IZ8#8) (2L E 7, IODELAY % VARIABLE &—RI|ZEET 525G
IZ. CEE | INC B, C BV BLORST B % Ul /e B AL fil 115 B (B L3, FIXED £—F Tl ZhbHo
EXERERAE 0 (T NI ICT DM ERHDET,

E AR RE S IR 1%

B 24T E T4k £5 BA
HIGH_PERFORMANCE_ T — AR H TRUE, FALSE FALSE TRUE O3A1E, 1Yy 2%
MODE HEEET,
DELAY_SRC el I, 0, 10, I [ODELAY i AR— R hDY — A
DATAIN PHRELET, 1 OEHITIATIR—
k (IBUF, AJJE—R) IZE 45
L. O & IIH IR —K (OBUF,
HAE—F) . 10 OB ITR—k
W28 L. DATAIN OB A I1IR—
MR LEEA (NEE—NR),
IDELAY_TYPE pasdl DEFAULT, DEFAULT A STBHE X A 712 DEFAULT
FIXED, (R—IVR ZA LOHIEE). FIXED.,
VARIABLE VARIABLE DWW e g iE
IDELAY_VALUE HH 0 ~ 63 0 FIXED E—R TIZ A SIS ZEBIED
2 7 VARIABLE &—R TI3¥]
WAL 2 7 E %48 E
ODELAY_VALUE s 0~ 63 0 H SIS RBBIED 2 7 8% Fa iE
REFCLK_FREQUENCY R 190.00 ~ 210.00 200.00 IDELAYCTRL % 1{# 42554 1%.
IODELAY O AF VT 7L o A&
BateE
SIGNAL_PATTERN b=l CLOCK, DATA DATA FALA AVFal—F CHERI
. B EITHSWT IODELAY 7
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AT THAY ILAVE & XILINXs

=5k 847 {

ot

T4k &5 BA

0y 7 %N LT AG IR FE 3 VR B S
F9, DATA 245 ET DL, Hv
HIZVDORBIER IOV ZNBINS
NEF, 7oy 7FEEDE ST,
o ATEIMLER A,

VHDL 8§83k (/2 RA O T—23Y)
WD 2 SOLRFELRVESIE, a8 — LTI T 15 H S ORI AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0ODELAY: Input and/or Output Fixed/Variable Delay Element
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

IODELAY_inst : 10DELAY
generic map (
DELAY_SRC => "1", -- Specify which input port to be used
-— "I"=1DATAIN, "O"=0DATAIN, "DATAIN"=DATAIN, "10"=Bi-directional
HIGH_PERFORMANCE_MODE => TRUE, -- TRUE specifies lower jitter
-- at expense of more power
IDELAY_TYPE => "FIXED", -- "FIXED" or "VARIABLE"
IDELAY_VALUE => 0, -- 0 to 63 tap values
ODELAY_VALUE => 0, -- 0 to 63 tap values
REFCLK_FREQUENCY => 200.0, -- Frequency used for IDELAYCTRL
-- 175.0 to 225.0
SIGNAL_PATTERN => "DATA™) -- Input signal type, "CLOCK"™ or '"DATA"
port map (
DATAOUT => DATAOUT, -- 1-bit delayed data output
c =>2¢C, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
DATAIN => DATAIN, -- 1-bit internal data input
IDATAIN => IDATAIN, -- 1-bit input data input (connect to port)
INC => INC, -- 1-bit increment/decrement input
ODATAIN => ODATAIN, -- 1-bit output data input
RST => RST, -- 1-bit active high, synch reset input
T=>T -- 1-bit 3-state control input
);

-- End of IODELAY_inst instantiation

Verilog E81 (A RAV T —23Y)

// 10DELAY: Input and/or Output Fixed/variable Delay Element
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL
I0DELAY # (
_.DELAY_SRC("'I'), // Specify which input port to be used, "I"=IDATAIN,
// "O"=0ODATAIN, "DATAIN"=DATAIN, "I10"=Bi-directional
-HIGH_PERFORMANCE_MODE(**'TRUE"), // "TRUE" specifies lower jitter
//  at expense of more power
_IDELAY_TYPE("FIXED"™), // "FIXED" or "VARIABLE"
- IDELAY_VALUE(O0), // 0 to 63 tap values
.ODELAY_VALUE(0), // 0 to 63 tap values
_REFCLK_FREQUENCY(200.0), // Frequency used for IDELAYCTRL
// 175.0 to 225.0
-SIGNAL_PATTERN("'DATA™) // Input signal type, "CLOCK" or "DATA"
) TODELAY_INST (
_DATAOUT(DATAOUT), // 1-bit delayed data output
.C(©®, // 1-bit clock input
-CE(CE), // 1-bit clock enable input
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& XILINXs

-DATAIN(DATAIN), // 1-bit internal data input

- IDATAIN(IDATAIN), // 1-bit input data input (connect to port)
-INC(INC), // 1-bit increment/decrement input

_.ODATAIN(ODATAIN), // 1-bit output data input

_.RST(RST), // 1-bit active high, synch reset input

T(D) // 1-bit 3-state control input

):
// End of I0DELAY_inst instantiation
EF L
Virtex-5 FPGA & —4%— HAF
Virtex-5 FPGA 7 —# 3 —} : DC FtEl L OAA v T Rtk

Virtex-5 4731 (K (HDL F)

UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com

159


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

AT THAY ILAVE & XILINXs

ISERDES NODELAY
71)25 47 : Input SERial/DESerializer

D |  ISERDES_NODELAY
Q1
BITSLIP —
— Q2
Q3
CE1 —
— Q4
CE2 —
— Attributes Q5
BITSLIP_ENABLE=FALSE _QG
DATA_RATE=DDR |
CLK | DATA_WIDTH=4
INTERFACE_TYPE=MEMORY
CLKDL SERDES_MODE=MASTER
INIT_Q1=0
OC£> INIT_Q2=0
INIT_Q3=0
INIT_Q4=0
SHIFTIN | | Ny | SHIFTOUTY
sHIFTINg [ [ "M SHIFTOUT2
RST |
Input SERial/DESerializer

X10943

M=

ISERDES NODELAY %, S UT /L /RFL )L Ay RN—FT @OV —A[Y VT F—2Z2R0ARET,
ISERDES NODELAY (2%, 7y /B BB I ONT —& TIA A RNATOIRD v I NEENTEY, V7 T —H L —
kN (SDR) £72iZ# 7 Vv 7 —% L—K (DDR) OF — %% i — DAL AZ A (MASTER) TlX 2 ~ 6 Ev DT —#
MEIZ, DA —REEfE Sz 2 -5 ISERDES NODELAY (MASTER/SLAVE) TiX, 7 ~ 10 v hDF —H g2 T&
F 9, ISERDES.NODELAY [ZAEVIZM A CTE, SEIFRFIAT DT —X A2 H—T =2 A A T TV — a8k
T& %7, ISERDES.NODELAY % IODELAY EHHIZHEHAL T ANTIT N T—F2DT T A e FITTEET,
DDR E—RTIL, T —ZZEViATe7-1Z ISERDES.NODELAY |2 1 7y 71T 2 yay s Truy s ftih Tt E
T, 270y T—REFHTDE T3 —~ AN ETHHEENBVETN, BHRIay s V) — 25 B L O
TSN, BEEAERTORIBLRAETLIARENRHVET, EEHD /O X743 —~< U ANRERG A 1
rsayy T—REMHEHLTZEN,

R—b D& A

R—h% A ] HaE
QL ~ Qb iz 1 VORI ERTUN AN T
SHIFTOUT1/SHIFTOUT2 H 1 ISERDES_MODE 7% MASTER T, 2 2®

ISERDES_NODELAY % 4 A/ — R+ %
AT, AL —7 @ SHIFTINT & SHIFTINZ
ATNZEERRLET,

D AT 1 BIIDO A TTERIEN VL BERIGAT, TYA
Vi EALDO AN TIR =R, /O R—k, F7=1%
IODELAY \ZEBEHERTHOAN T —4

BITSLIP AN 1 AF17—2% BITSLIP £ % —7 )L
CE1/CE2 AT 1 ANNT =R VIORED IOy A 32— )L
CLK AT 1 TIA~Y sy I AT

CLKB AT 1 OSERDES @A) THOE w MEF I,

ISERDES NODELAY 7 &2y 27 ®H /3 ThOHL D
LI ET, FEIE, BN T N AD
Z—H— HARESHRLTTEEN,
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& XILINXs FA4E: THAY ILAVE

R—r4 L ] T ae

CLKDIV AH 1 NIV F—RIERT B0 ayy

OCLK A 1 WEAT) A H—T 2 A AEHEINDE
YA A=

SHIFTIN1/SHIFTIN2 AT 1 ISERDES.MODE 7% SLAVE O34 13, ~ A4

@ SHIFTOUTI & SHIFTOUT2 H 11z #s%:
LET, ZOENITTURICEERmTA05

NHVET,
RST A 1 SERDES DLV AZ DT 75 47 High D3
F#VEY
THAUDANFE
AVAR Y T—gy e AE
Hewm A A
CORE Generator™ 8L N7 4 —K AA]
~7adHPR—hk AN A]
oLl ~ |,
ERAARELE M
Bt B2A4T & T4 | EHEA
BITSLIP.ENABLE 7 — AR TRUE. FALSE FALSE BITSLIP %A % — 7 AL ¥4,
NETWORKING E—RTO Rl TxE
T
DATA RATE a2 SDR, DDR DDR TN TF—=H L= ERIIF TN T —
X L —haiRE
DATA_WIDTH bEd e DATA_RATE="DDR” ® 4 NIV T —Hliga SR
e 4.6, 8. 10,
DATA_RATE="SDR” ¥ &
122.3,4,5.6,7.8
INTERFACE_TYPE | ~r==3| MEMORY MEMORY | Y A2 X —T = A AEI= TRV T —7 A
NETWORKING B —T = A AT TE
SERDES_MODE =] MASTER, MASTER B A — R PEHE L CF — 2R AT A8
SLAVE A2 ISERDES &~ AX E—RMNAL—F
E—RICHETETINEIDERE
NUM_CE LSy 1,2 2 FERT 2797 A X—T NVOREIEE
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AT THAY ILAVE & XILINXs

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ISERDES_NODELAY: Input SERial / DESerializer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

ISERDES_NODELAY_inst : ISERDES_NODELAY
generic map (
BITSLIP_ENABLE => FALSE, -

TRUE/FALSE to enable bitslip controller
- Must be "FALSE"™ in interface type is "MEMORY"
DATA_RATE => "DDR", -- Specify data rate of "DDR" or "SDR"
DATA_WIDTH => 4, -- Specify data width -
-- NETWORKING SDR: 2, 3, 4, 5, 6, 7, 8 : DDR 4, 6, 8, 10
--  MEMORY SDR N/A : DDR 4
INTERFACE_TYPE => "MEMORY", -- Use model - "MEMORY'" or "NETWORKING"

NUM_CE => 2, -- Define number or clock enables to an integer of 1 or 2
SERDES_MODE => "MASTER') --Set SERDES mode to ""MASTER"™ or ''SLAVE"
port map (

Q1 => Q1, -- 1-bit registered SERDES output

Q2 => Q2, -- 1-bit registered SERDES output

Q3 => Q3, -- 1-bit registered SERDES output

Q4 => Q4, -- 1-bit registered SERDES output

Q5 => Q5, -- 1-bit registered SERDES output

Q6 => Q6, -- 1-bit registered SERDES output

SHIFTOUTi => SHIFTOUT1, -- 1-bit cascade Master/Slave output
SHIFTOUT2 => SHIFTOUT2, -- 1-bit cascade Master/Slave output

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

CE1 => CE1, -- 1-bit clock enable input

CE2 => CE2, -- 1-bit clock enable input

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

CLKB => CLKB, -- 1-bit secondary clock input for DATA_RATE=DDR
CLKDIV => CLKDIV, -- 1-bit divided clock input

D => D, -- 1-bit data input, connects to IODELAY or input buffer
OCLK => OCLK, -- 1-bit fast output clock input

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

SHIFTIN1 => SHIFTIN1, -- 1-bit cascade Master/Slave input
SHIFTIN2 => SHIFTIN2 -- 1-bit cascade Master/Slave input

):
-- End of ISERDES_NODELAY_inst instantiation
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& XILINXs

Verilog E81 (A RAV T —23Y)

// 1SERDES_NODELAY: Input SERial / DESerilizer

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

ISERDES_NODELAY #(
.BITSLIP_ENABLE(FALSE™), //
/7
.DATA_RATE("'DDR™), 7/

_DATA_WIDTH(4), //
1/
//
. INTERFACE_TYPE("'MEMORY""), //
_NUM_CE(2), //
.SERDES_MODE("'MASTER™) 1/

) ISERDES_NODELAY_inst (
.Q1(Q1), // 1-bit registered
-Q2(Q2), // 1-bit registered
.Q3(Q3), // 1-bit registered
.Q4(Q4), // 1l-bit registered
.Q5(Q5), // 1l-bit registered
.Q6(Q6), // 1l-bit registered

"TRUE"/"FALSE"™ to enable bitslip controller
Must be "FALSE"™ if INTERFACE_TYPE set to "MEMORY"
Specify data rate of "DDR"™ or *SDR™
Specify data width -
NETWORKING SDR: 2, 3, 4, 5, 6, 7, 8 : DDR 4, 6, 8, 10
MEMORY SDR N/A : DDR 4
Use model - "MEMORY'" or *"NETWORKING"
Number of clock enables used, 1 or 2
Set SERDES mode to "MASTER™ or "'SLAVE"

SERDES output
SERDES output
SERDES output
SERDES output
SERDES output
SERDES output

_SHIFTOUT1(SHIFTOUT1), // 1-bit cascade Master/Slave output
_SHIFTOUT2(SHIFTOUT2), // 1-bit cascade Master/Slave output

_BITSLIP(BITSLIP), /7 1-b
.CE1(CE1), /7 1-b
.CE2(CE2), // 1-b
.CLK(CLK), /7 1-b
.CLKB(CLKB), // 1-b
.CLKDIV(CLKDIV), /7 1-b
.D(D), // 1-b
.OCLK(OCLK), /7 1-b
-RST(RST), // 1-b
_SHIFTINL(SHIFTINL), // 1-b
_SHIFTIN2(SHIFTIN2) /7 1-b

);

(i e e N N e e N N )

Bitslip enable input

clock enable input

clock enable input

master clock input

secondary clock input for DATA_RATE=DDR
divided clock input

data input, connects to I0DELAY or input buffer
fast output clock input

asynchronous reset input

cascade Master/Slave input

cascade Master/Slave input

// End of ISERDES_NODELAY_inst instantiation

B3 R

Virtex—5 FPGA @t —¥— B AR

Virtex—-5 FPGA & —# > — : DC $tEB L OAA v F Fiik
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& XILINXs

KEEPER
J1)=5 47 : KEEPER Symbol

KEEPER

(0]

X10669

M=E

ZOTH A L AN, MG AACEERR SN R N OMEERFFT D274 — 7% — /X TLAVRTT, T2&x
1. Ry MO U TER I E | 28845 . KEEPER IZF DRy Mo — 7 /iKHUE 1| ZBEILF1, Z0% . Zvh R

FGANRPITA AT — M2 >Th, KEEPER 1374 — 27 /3KHiE 1 ZBREILEH T £,

R—rDERHA

R—+4& AL 2 g

O i L EYh F—/NHA

THAODANFE

Ay AB T gy o
HE A
CORE Generator™ B L O 4 —FK A ]
~7udDY R —k A

VHDL £k (/1 REAV T —2 7))
KD 2 OO LNIFIELE NS IT, a8 — LT T4 T4 B = ORI E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

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

)

-- End of KEEPER_inst instantiation

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

Verilog E81 (A RAV T —23Y)

// KEEPER: 1/0 Buffer Weak Keeper
// All FPGA, CoolRunner-1I1
// Xilinx HDL Libraries Guide, version 12.4

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

// End of KEEPER_inst instantiation

SFIE R
Virtex=5 FPGA = —¥— JHAF
Virtex—5 FPGA 5 —#% > —h : DC #itE B LA A~ F Kk

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

KEY_CLEAR

T1)2F 47 : Virtex-5 Configuration Encryption Key Erase

KEY_CLEAR
KEYCLEARS |

X10347

M=
ZOFWAL TLAVRTIE, NERY w2 bar 74X 2l — a5y — LYORZONEEEETEET,
R—bkdERBA

R—h% 73 [A] B e
KEYCLEARB A7 1 TIT47 Low DA T, 274X 2l —TarifaX—2HELET,

THAVDANAE

AABR S E—a Hedg
HERR P
CORE Generator™ LN % —R [
~7udYR—b A

VHDL 8§83k (/2 RA T —23Y)
WD 2 SOLREELRNEAIE, 38— L T T4 1 BSOS T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEY_CLEAR: Startup primitive for GSR, GTS or startup sequence control
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4
KEY_CLEAR_inst : KEY_CLEAR
port map (

KEYCLEARB => KEYCLEARB -- Active low key reset 1-bit input
);

-- End of KEY_CLEAR_inst instantiation
Verilog f2i (A RAVL T—23Y)

// KEY_CLEAR: Startup primitive for GSR, GTS or startup sequence control
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

KEY_CLEAR KEY_CLEAR_inst (
_.KEYCLEARB(KEYCLEARB) // Active low key reset 1-bit input
):

// End of KEY_CLEAR_inst instantiation
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& XILINXe FA4E: THAY ILAVE

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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AT THAY ILAVE & XILINXs

1) 2547 : Transparent Data Latch with Asynchronous Clear and Preset and Gate Enable

PRE

i

LDCPE

@
o [f ||
o

R

(o]
\;
&

M=

ZOTYAy mLAVNME, T—% D), FERBAZVT (CLR), R 7V (PRE), 77—k £ X —7 )V (GE) 35D
BT —% ZvFTT, CLR 2 High I[Z725E 1F0D AINTEHES L, 7 —2H 71 (Q) 28 Low 2V hESuET,
PRE 7° High, CLR 72 Low @34, 7 —# 1 (Q) 1% High o7V vh&EnEd, ¥—bhAJI (G) & GE 28 High T
CLR & PRE 78 Low 4. Q IZIXT —# A5 D) it F1&nE9, D AFOEIX. G 23 High 75 Low (281D
BbDHEXIITyTNITKEMNSNET, Q HATDMEIX, G 7213 GE 28 Low OIZALLER A,

BHEET DL, Ty FITIERINIC I T EN, H 12 Low 12720 F9, FPGA TlE, /' m— 3L By /Ut vk (GSR)
ETITATNCTHE BIREBABFEORELYI2L —2 a0 TEFET, GSR DF 74V MNIT 75 147 High T3,
STARTUP architecture > RV D GSR A ST DBNCA L N—2EBINTAET 7747 Low IZTXFE T,

i B

AR H
CLR PRE GE G D Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X IR
0 0 1 1 0 0

0 0 1 1 1 1

0 0 1 0 X Ik L
0 0 1 l D D
R—rDERBA

R—kr4 AR B 1 RE

Q H 1 T—2H7

CLR AT 1 FERBZIVT/VEYRAT)

D AT 1 T =X N7

G AN 1 B—h A

GE AT 1 T—=h AR—=TIVAT)

PRE AT] 1 IRV N YA
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& XILINXs FA4E: THAY ILAVE

THAUDANFE

AVARBE v —gy AJ
CORE Generator™ BX U 4% —K NG
~7udHR—h A

FERATREGE M
=43 AT 1 TIA4ILE | 5iBA
INIT B 0.1 0 ar74¥alb—iarBo Q HADHMEEfEE

[mf

VHDL 83k (/A2 RAO T —23Y)
KD 2 SOLREELRVE ST, 26 — LTIy F 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LDCPE: Transparent latch with Asynchronous Reset, Preset and
-- Gate Enable.

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

LDCPE_inst : LDCPE
generic map (
INIT => "0”) -- Initial value of latch (°0” or ”1%)

port map (

Q == Q, -- Data output

CLR => CLR, -- Asynchronous clear/reset input

D => D, -- Data input

G => G, -- Gate input

GE => GE, -- Gate enable input

PRE => PRE -- Asynchronous preset/set input
):

-- End of LDCPE_inst instantiation
Verilog 58k (A RA T —3Y)

// LDCPE: Transparent latch with Asynchronous Reset, Preset and
// Gate Enable.

// Virtex-5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 12.4

LDCPE #(
-INIT(1”b0) 7/ Initial value of latch (1°b0 or 1’bl)
) LDCPE_inst (

-Q(Q, // Data output
.CLR(CLR), // Asynchronous clear/reset input
-b(D), // Data input
-G(6), // Gate input

.GE(GE), // Gate enable input
_-PRE(PRE) // Asynchronous preset/set input

)
// End of LDCPE_inst instantiation
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EA4E: FTHAU ILAVE & XILINXs

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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& XILINXs FA4E: THAY ILAVE

LUTS

J1)2F 47 : 5-Input Lookup Table with General Output

LUTS

s

lo

| Attributes I
[ N=00000000 |

5]

5-Input Look-Up Table

X10946

M=

ZOTYAy L AVMIL AT S, A L EONY Ty T =70 (LUT) T, FERBI 32 Bk ROM 6 Bk
DT RLAIEE) ELTEMETZ. 5 ASioalyy T7yvorarz Ay TYVARTCEET, LUT IZEARMAREYy
IRER T Oy 7T THANTEENDLL DRy T Ty iari Ay VA MNTAEXIEHALES, LUTS 28 1
DDGEIFATAANIZE END LUT6 12, 2 DDOHAIL 1 S0 LUTE I 0#HIBIZHVET N v TExET,
LUT5, LUT5 L, 38X LUT5.D O¥EREIZFRIT T4 2%, LUTS L B8LONLUT5.D TiX. LUTS O AE B2 NEATA
AT L720 . LO AL T CLB I8k 520 T&F¢, LUT5L Tit LUTS MBDOEERE DA 1 DD
AFGAAFIL CLB IZE ENAIIITHEETEHDITRL, LUT5.D TIX LUTS O HENEATAA/CLB Yy 7
SR 7 DI T A IR E TE £ T, LUTS TIIH O ITE ESNRNWO T, NEAT A AEIX
CLB 18§ B O#fi 2 B R E T DML E N2V RY, WO THEf T&Ed,

LUT oady s 77 73arZRET 570 INIT BHEIZ 32 By hd 16 EHARETHALENRHYET, INIT H
X, BT AN EAEINDEEIC, X925 INIT B MBI 1 280 Y CHZETHEINE T, 72&x0F Verilog
C INIT fiEi% 32°h80000000 (VHDL Ti& X”80000000”) (Z5% E T HE, AJTT_XTH 1 OGELAMIH I 0 12720
£9 (5 AJJd AND #—R), F7-. Verilog T INIT fi% 32’ hfffffffe (VHDL TlZ X”FFFFFFFE”) (2% &+ 5&. AL
NTRTErDOHAELAMIE T 11220 EST 6 A OR 7 —1),

FPGA LUT Z'UX7 47 Tli&, INIT /ST A—X CinBENH ESINET, T 74/ MEL 0 T, ANEIZO» DL H )
Z 0 BRI LE T (VT RELTHERE), 7272 LEL DA, LUT VI T47 Donayyy 77 7varzfiEd 5720
W2 LW INIT DA ETAHALERHVES, LUT DEEIEETHHIEICIT. RO 2 S>BHVET,

MBEREERTSHEE : LUT O INIT 2 RET 5 &7 iE, A FTIOGREEIZT X TOANEZIARNLTH
hoaP o7 EZBEL. L0 IENS ., FIEEEZERL £,

mBRXEFERTIHE VAN GREEEDOMICK)E T2 LUT OF ATTRNTA—FEEFKZL, /ST A—HEITIT
oy DR R A AR LET, BaEAHMEL CLEXILEZOHFEDO TNEE T, giHO T HED LT RTA—=FDFF
BN a—RE2EHTOMLENHYETA,
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AT THAY ILAVE & XILINXs

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

INIT = INIT J@tE TR EShz 16 % 2 #EE TR LM

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

AR— D 5t 5

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

THAVDANFE

AVRE Yy T—ay -
HeF He4E
CORE Generator™ LU 4 —F A
~7adYR—k oA

ARG IR 1%

B B47 1B TIHIE & B3
INIT 16 %% 32 'y M# TARTER N IT o7 T =T N ORI EE IR E

VHDL 2k (/12 REA T —3Y)

WD 2 ODOXBFEELR NS, 2 — LTy T4 T B S OFTICE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5: 5-input Look-Up Table with general output
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

LUTS inst : LUT5
generic map (

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

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

)

-- End of LUTS_inst instantiation

Virtex-5 5473') 74K (HDL F)
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& XILINXs

Verilog E81 (A RAV T —23Y)

// LUT5: 5-input Look-Up Table with general output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

LUT5 #(

- INIT(327h00000000) // Specify LUT Contents
) LUTS inst (

.0(0), // LUT general output

-10(10), // LUT input

_11(11), // LUT input

-12(12), /7 LUT input

_13(13), // LUT input

_14(14) /7 LUT input
):

// End of LUT5_inst instantiation

EER AR

Virtex-5 FPCGA &t —% — H AR

Virtex—-5 FPGA & —# > —h : DC $EB L AL v F Fik
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& XILINXs FA4E: THAY ILAVE

LUT5 D

71)25 47 : 5-Input Lookup Table with General and Local Outputs
4| LUT5_D

13 | o

&

I Attributes |
| INIT=00000000 | | LO

5]

5-Input Look-Up Table

X10944

M=E

IDTFWA AN AN S B 1L Eoy Ty T —T L (LUT) T, FERHE 32 ©'vh ROM (5 b
DT RVAIEE) ELTEIET D 5 AJ1ouayyy 7y 7varzAr TVACNTEET, LUT IZEARNrYy
IERT Oy )T, THANEEND LD Yy Ty vark AL TVANTHEXCHEHLET, LUTS 23 1
DOEEIFATAANIZE ENS LUT6 (12, 2 DOEAIL 1 20 LUTE IV OHIRBIZHET N v s TExET,
LUT5, LUT5 L, 83X LUTS.D O#EEIXFIC T4 23, LUTS.L BLOLUT5.D TliE. LUTS O 11E 52 NEAT A
AR LTZD, LO D ZEM LT CLB ICHER AN TEET, LUTSL TIX LUTS 226D DM 1 DD
AFGAAEINL CLB IZEH ENAIITHRE TEHDITKRIL, LUTH.D TiL LUTS O N ENEATAA/CLB Y v/ &
SRy 7 D IR T AR E TEE T, LUTS TIIH ORI ESNR WO T, NEARTA ZAE-IX
CLB & 5O 2 BRI E T 2L ENRRWVRY WO THE & Ed,

LUT ©Ouyy 7 77y riarZRET570 INIT BIEIC 32 By 16 EEAER T TALENRHVET, INIT [H
1. B ETAA SR EHEINDEXIT, #IeT 5 INIT By MEIZ 1 Z2EW Y CTHZLTHEINET, =& 2% Verilog
T INIT fi£i% 32°h80000000 (VHDL TiE X”80000000”) (Z5% E T DL, AJJT TR 1 OEGELIAMIH I 0 12720
*4 (5 AJ1D AND #—h), F7=. Verilog T INIT % 32 hfffffffe (VHDL Tl X”FFFFFFFE”) ICRET 5L, AT
DT _RTEoDFELAMIH I 11220 ET G AS OR 7 —h)

FPGA LUT U7 47 Tl INIT /ST A= T BUEN R ESNET, T 740N 0 T, AJMEIZ» DL H
0 WCBRENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUITy7 ouyyy 7y 7varziREd o729
W2 HLWD INIT OfEERETALERHDET, LUT OEEISETAFTIEICIZ. KD 2 2B3HVET,

MBEREPFEMRTDHE  LUT © INIT [EZRE TS R 5, AT UORmBERICT X TOANZY AL TH
NouTy7EzfEEL, ZNb0 H DENS P EZERL £7,

REBRX2EHTIHE : VAN ZREROMEICH I T2 LUT OF AN RTA—ZEEFZL, /XTA—FETTIT
By DHBRAEAERLET, WMAZHEML CLEZITZOFEO EREE T, 5O FEO I/ FGA—2DE
EBIWa—RE2HTOIMLENHYERA,
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AT THAY ILAVE & XILINXs

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

INIT = INIT J@tE TR EShz 16 % 2 #EE TR LM
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176 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H




& XILINXs

AR— D 5t 5

R—r% AE B B EE

O H 1 5 AJ) LUT H A

LO H 1 WNEE CLB 22> 5 A LUT 5
10,11, 12,13, 14 A7 1 LUT A7J
THALVDANAEE

AVAB T T—ay wJ

CORE Generator™ 8L 74—k ASH]

~7udDHPR—K A ]

AR RELE &

B 247 E TI4ILE =5 BA
INIT 16 4K 32 By Ml T _NC¥e N I T 7 T —T N DREEE S E

VHDL REif (A RE S T—23Y)

KD 2 ODLNIFIELRWEAIL, at— L T T4 T4 B S ORIV T £,

Library UNISI
use UNISIM.vc

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

- Vi
-— Xilinx HDL

LUTS_D_inst :
generic map (
INIT => X"
port map (
LO => LO,
0=>0,
10 => 10,
11 => 11,
12 => 12,
13 => 13,
14 => 14
);

-- End of LUT

M3
omponents.all;

rtex-5

Libraries Guide, version 12.4
LUT5_D

00000000'") -- Specify LUT contents

-- LUT local output
-- LUT general output
-- LUT input

-- LUT input

-- LUT input

-- LUT input

-- LUT input

5 D_inst instantiation

Virtex-5 4731 (K (HDL F)

UG621 (v12.4) 2010 £ 12 B 14 H
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EA4E: THAY ILAVE &2 XILINXs
Verilog E81 (A RAV T —23Y)

// LUT5_D: 5-input Look-Up Table with general and local outputs
Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

//

LUT5_ D #(
- INIT(327h0000000) // Specify LUT Contents

) LUT5_D_inst (

)

// End of LUTS5_D_inst instantiation

.LO(LD),
.0(0),
.10(10),
J11(11),
J12(12),
_13(13),
_14(14)

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

TR
Virtex-5 FPGA . —#— H AR
Virtex-5 FPGA & —%> —h : DC ¥tk L OAA w F Kk

LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output
input

input

input

input

input

178

http://japan.xilinx.com

Virtex-5 54731 A4F (HDL )
UG621 (v12.4) 2010 & 12 B 14 B


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

& XILINXs FA4E: THAY ILAVE

LUTS_L

)25 47 : 5-Input Lookup Table with Local Output

LUTS_L

FlE =

[ Attributes
I INIT=00000000 I

5]

5-Input Look-Up Table
(Local Output)

X10945

M=E

IDTFWA AN AN S B 1L Eoy Ty T —T L (LUT) T, FERHE 32 ©'vh ROM (5 b
DT RVAIEE) ELTEIET D 5 AJ1ouayyy 7y 7varzAr TVACNTEET, LUT IZEARNrYy
IERT Oy )T, THANEEND LD Yy Ty vark AL TVANTHEXCHEHLET, LUTS 23 1
DOEEIFATAANIZE ENS LUT6 (12, 2 DOEAIL 1 20 LUTE IV OHIRBIZHET N v s TExET,
LUT5, LUT5 L, 83X LUTS.D O#EEIXFIC T4 23, LUTS.L BLOLUT5.D TliE. LUTS O 11E 52 NEAT A
AR LTZD, LO D ZEM LT CLB ICHER AN TEET, LUTSL TIX LUTS 226D DM 1 DD
AFGAAEINL CLB IZEH ENAIITHRE TEHDITKRIL, LUTH.D TiL LUTS O N ENEATAA/CLB Y v/ &
SRy 7 D IR T AR E TEE T, LUTS TIIH ORI ESNR WO T, NEARTA ZAE-IX
CLB & 5O 2 BRI E T 2L ENRRWVRY WO THE & Ed,

LUT ©Ouyy 7 77y riarZRET570 INIT BIEIC 32 By 16 EEAER T TALENRHVET, INIT [H
1. B ETAA SR EHEINDEXIT, #IeT 5 INIT By MEIZ 1 Z2EW Y CTHZLTHEINET, =& 2% Verilog
T INIT fi£i% 32°h80000000 (VHDL TiE X”80000000”) (Z5% E T DL, AJJT TR 1 OEGELIAMIH I 0 12720
*4 (5 AJ1D AND #—h), F7=. Verilog T INIT % 32 hfffffffe (VHDL Tl X”FFFFFFFE”) ICRET 5L, AT
DT _RTEoDFELAMIH I 11220 ET G AS OR 7 —h)

FPGA LUT U7 47 Tl INIT /ST A= T BUEN R ESNET, T 740N 0 T, AJMEIZ» DL H
0 WCBRENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUITy7 ouyyy 7y 7varziREd o729
W2 HLWD INIT OfEERETALERHDET, LUT OEEISETAFTIEICIZ. KD 2 2B3HVET,

MBEREPEMTDHE  LUT O INIT EZRET D ki Tk, A TVOEBERICT X TOATZY AT
WAy 7zt EL, ZNoDH IENS ., Y1 EAERL £,

REBRX2EHTIHE : VAN EZREROMEICH I TS LUT OF AN NRTGA—ZEEFZL, /XTA—FETTIT
By DOFBRAEAERLET, WHAZHEML CLEZITZOFEO FREE T, gD FEO I/ FGA—2DE
EBIWa—RE2HTOIMLENHYERA,

Virtex-5 54 7351) 5i4F (HDL )
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AT THAY ILAVE & XILINXs

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

INIT = INIT J@tE TR EShz 16 % 2 #EE TR LM

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

AR— D 5t 5

R—r4% A B B EE
LO H 7 1 Wi CLB 88 A 6/5 AJ1 LUT Hi
10,11, 12,13, 14 AT 1 LUT A S

THAVDANFE

AVARB v T—ay AJ
CORE Generator™ BX Uy 4% —K A ]
~7udHR—h )

EARTREE R 1%

B 847 1B TI4IE 5t B3
INIT 16 14K 32 By Ml T Ny T T T =T VOB EE 4R E

VHDL ik (A RA S T—23Y)

WD 2 ODLNIFAELRWNESIL, at— L T T4 T4 B S ORIV T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5_L: 5-input Look-Up Table with local output
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

LUT5_L_inst : LUT5 L
generic map (
INIT => X"00000000'") -- Specify LUT Contents
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input
):

-- End of LUT5_L_inst instantiation

Virtex-5 5473') 74K (HDL F)
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& XILINXs

Verilog E81 (A RAV T —23Y)

// LUTS5_L: 5-input Look-Up Table with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

LUTS_L #(

- INIT(327h0000000) // Specify LUT Contents
) LUTS L_inst (

-LO(LO), // LUT local output

-10(10), // LUT input

_11(11), // LUT input

-12(12), /7 LUT input

_13(13), // LUT input

_14(14) /7 LUT input
):

// End of LUT5_L_inst instantiation

EER AR

Virtex-5 FPCGA &t —% — H AR

Virtex—-5 FPGA & —# > —h : DC $EB L AL v F Fik
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& XILINXs FA4E: THAY ILAVE

Z1)2F 47 : 6-Input Lookup Table with General Output
15 LUT6
14 4 [ Luts
13 @]
o | | i —
] 10
12 |
" | :‘; LUT5
12
10 —‘ i
— 10
[ Attributes |
[ INIT=0000000000000000 |
6-Input Look-Up Table

TOFHA L AUNME AS 6l B L Oy T T T —T 0 (LUT) T, FEFH 64 Bk ROM (6 By o
TRUZIEE) LLTEMETZ . 6 A1oualyy 77 riarZ A TIALNTCEET, LUT IREARM ey 7k
HT T T HANCEENDLEL DYy T iar A TIA T HEE R LET, LUT6 1Ty y
T T—7 0 (LUD) 4 HDOHIBH D 1 D2~y 7 EET, LUT6, LUT6.L, 3L LUT6.D OFEREIXIFI L T A3,
LUT6_L BXWLUT6.D TlE, LUT6 O IE 5 & NEBATA AR L2, LO W & HL T CLB 2895
TENTEFET, LUTEL Tk LUTE MEDHEERED N 1 DDATAAEIL CLB IZE FNALIICIETXLDIC
5L, LUT6.D Tik LUT6 O AN ATAA/CLB ayy 7 A ERay 7 Ol 7 I8 T2 X0 E T £,
LUT6 T/ OBRI R E SRV D T, WEFIATAAET X CLB & 5 Ot & M R IR E T 2 BN 72 (R
D, WOTHEHATEET,

LUT onyyy 77 oiavZiaEd H2d, INIT BIEIZ 64 B D 16 HEMEEZRTTI2HENHVET, INIT
X, BT A NN EASHALXIC, &5 T25 INIT EyMEIC 1 280 Y THZETEBENET, ex13
Verilog T INIT f% 64’ h8000000000000000 (VHDL TI% X”8000000000000000”) IZF%ET DL, ASJT_RTHA 1 D
LA UAMIHE 1E 012720 FE3 (6 AF1D AND #—b), F7=. Verilog T INIT fii% 64 hiffffffifiite (VHDL TiX
X"FFFFFFFFFFFFFFFE") ICBE T 28 ANNT SN TEROLE USMIHINE 11220 EY 6 AT OR 7 —hH)

FPGA LUT Z'U7 47 Tl&, INIT T A—F T BEDSFH ESINET, T 74/VMEL 0 T, ASMEIZO» DL TH )
O ZBRENILET (I T RELTHEERE), 7272 LELDE ., LUT VT 47 oulyy 7707 awBET H9
WO HLWD INIT O 2R ETHMLERHDET, LUT OERIEETLIHIEIIL. RO 2 2R3 H0ET,

MBEREHATBHE : LUT O INIT 2R ET 5 RIR T iE, SATVORBEEICT X TOANZY AN TH
HouPy 7 EE$REL. ZNHOD M IEHS YR EEERLET,

B AR TDHE : VARSI ER OEICK G T2 LUT OF ANIARTA=ZEERL, /N TA—F & ITIC
nYy OB REERLET, MEEZEML CLEXITZOFEDOFNEHE T, AiHO FIED LT A—=2DiE
ENA—REEH T 20 ENRHYEE A,

i R
AN H A
5 4 13 2 I 0 0
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT([1]

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

AN H A

15 14 I3 12 n 10 0

0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]

Virtex-5 547 31) 4K (HDL A)
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& XILINXe FEA4E: THAY ILAVE
AA H A
15 14 I3 12 n 10 0
1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]
INIT = INIT @M CHEST- 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B Hae
O A 1 6/5 LUT H 73
10,11, 12,13, 14, 15 S 1 LUT A7)

Virtex-5 5473') 74K (HDL F)
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AT THAY ILAVE & XILINXs

THAUDANFE

ASARR =gy AJ
i HE

CORE Generator™ BX U 4% —K NG

~7udHR—h A

FRTTEELEMS
B 24T E FIHIE ERER
INIT 16 #E%K 64 vy Ml T _TEn NI T T T—T VOB EE R E

VHDL 83k (/A2 RAO T —23Y)
KD 2 SOLREELRVE ST, 26 — LTIy F 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

LUT6_inst : LUT6
generic map (
INIT => X"0000000000000000"") -- Specify LUT Contents

port map (
0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
):

-- End of LUT6_inst instantiation
Verilog 58k (A RA T T —3Y)

// LUT6: 6-input Look-Up Table with general output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

LUT6E #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6_inst (
.00, // LUT general output
-10(10), 7/ LUT input
_11(11), // LUT input
_12(12), /7 LUT input
_13(13), // LUT input
_14(14), // LUT input
_15(15) // LUT input
);

// End of LUT6_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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& XILINXe FA4E: THAY ILAVE

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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AT THAY ILAVE & XILINXs

J1)2T47 : Six—input, 2-output, Look-Up Table
15 LUT6_2
14 4 [ Luts
13 06
5 | " B
10
12 1
" | :g LUT5 05
12
ol | :
— 10
IAnributes |
I INIT=0000000000000000 I
6-Input Look-Up Table

ZOTHAY L AUNEI, AT 6, 71 2 oy T Y7 T —7 )0 (LUT) T, FEFRM 32 Bk 727 /L ROM
GEYRNDTRVRIEE) ELTEMET D0 HEATNDOFIE 5 Aioalyy 77 7iarOngd vy 2 22407
VAVRTEET, 203 EHEA DL o 7O W2 6 ANBLO S Aiouayys 77 riarkArT)A
Bz ELTEET, LUT IR u Yy IR T oy T, T AL EENDIEL DY vy TrrIvariAf
CIVANTAEXITHE AL EY, LUT6.2 1L, Virtex—5 ATAAZEENDN I T 7 T—7 /0 (LUT) 4 [HD>H D
1 Dt~y 7ESnEd,

LUT ouPy s 7y riarzfREd 5720, INIT B 64 B o 16 B E2ZETHLERHY £, INIT &
WX, BT DA EHINAEEC, ®IGTD INIT By MEIZ 1 ZE0 Y THZETHRESNET, 728213, Verilog
T INIT % 64 hffffffffftife (VHDL Tl% X"FFFFFFFFFFFFFFFE”) ICR ET 5L AT X TR ud 4 LSk
06 H771% 112729 1[4:0] 3T _XTEuDHA LML 05 HJiE 112720 Ed (5 £/2id 6 A)d OR #—h) , INIT
fED TFALY4y (b 31:0) X O5 HAiouaPy s 77 riaiZ@mAsnEd,

FPGA LUT V3747 ClZ, INIT RIA—F CiRFEMENREINET, T 74N 0 T, ASEIZH ) bB T H S
% 0 ICBRENLET (T RELTHEE), 7272 LE<DEA . LUT U707 ouyyy 7y 7iarwfiE T bz
LW INIT OEEZ R ETAILERHVEST, LUT OEEZISETAHIEICIT. RO 2 OBRHVFT,

mBERAHERTAHE : LUT © INIT &2 E 5 &7 Tk, ~AFTVOMBRICTXTOANEYAN TH
fouoy 7 EEREEL. b0 HENS ., FIEE A ER L £,

MBRXEEHTIHE VARSI RBEROMICH T2 LUT OF ATNTRTA—ZEEFZ L, NTA—ZETTIT
Oy OB RE AR LET, MAZHMAL CLEZITZOFIEO T BEET, B0 FIED I STA—2DEE
EWa—RE2EHTOIMLENHYETA,

o R
AR H 5
15 14 13 12 11 10 05 06
0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 0 1 INIT[1] INIT[1]
0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
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& XILINXs FA4E: THAY ILAVE

AA H A

0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 NIT[5] INIT[5]
0 0 0 1 1 0 NIT[6] INIT[6]
0 0 0 1 1 1 NIT[7] INIT[7]
0 0 1 0 0 0 NIT[8] INIT[8]
0 0 1 0 0 1 NIT[9] INIT[9]
0 0 1 0 1 0 NIT[10] NIT[10]
0 0 1 0 1 1 NIT[11] NIT[11]
0 0 1 1 0 0 INIT[12] NIT[12]
0 0 1 1 0 1 INIT[13] NIT[13]
0 0 1 1 1 0 INIT[14] NIT[14]
0 0 1 1 1 1 INIT[15] NIT[15]
0 1 0 0 0 0 INIT[16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 NIT[18] INIT[18]
0 1 0 0 1 1 NIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[0] INIT[32]
1 0 0 0 0 1 INIT[1] INIT[33]
1 0 0 0 1 0 INIT[2] INIT[34]
1 0 0 0 1 1 INIT[3] INIT[35]
1 0 0 1 0 0 INIT[4] INIT[36]
1 0 0 1 0 1 INIT[5] INIT[37]
1 0 0 1 1 0 INIT[6] INIT[38]
1 0 0 1 1 1 INIT[7] INIT[39]
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AT THAY ILAVE & XILINXs

AA H A

1 0 1 0 0 0 INIT[8] INIT[40]
1 0 1 0 0 1 INIT[9] INIT[41]
1 0 1 0 1 0 INIT[10] INIT[42]
1 0 1 0 1 1 INIT[11] INIT[43]
1 0 1 1 0 0 INIT[12] INIT[44]
1 0 1 1 0 1 INIT[13] INIT[45]
1 0 1 1 1 0 INIT[14] INIT[46]
1 0 1 1 1 1 INIT[15] INIT[47]
1 1 0 0 0 0 INIT[16] INIT[48]
1 1 0 0 0 1 INIT[17] INIT[49]
1 1 0 0 1 0 INIT[18] INIT[50]
1 1 0 0 1 1 INIT[19] INIT[51]
1 1 0 1 0 0 INIT[20] INIT[52]
1 1 0 1 0 1 INIT[21] INIT[53]
1 1 0 1 1 0 INIT[22] INIT[54]
1 1 0 1 1 1 INIT[23] INIT[55]
1 1 1 0 0 0 INIT[24] INIT[56]
1 1 1 0 0 1 INIT[25] INIT[57]
1 1 1 0 1 0 INIT[26] INIT[58]
1 1 1 0 1 1 INIT[27] INIT[59]
1 1 1 1 0 0 INIT[28] INITL60]
1 1 1 1 0 1 INIT[29] INIT[61]
1 1 1 1 1 0 INIT[30] INIT[62]
1 1 1 1 1 1 INIT[31] INIT[63]

INIT = INIT BYETHESNZ 16 #EEL 2 TR L-E

AR— D 5t 5

R—t4£ L) B HaE

06 H A 1 6/5 LUT H 77
05 A 1 5 AA1 LUT 5
10,11, 12, 13, 14, I5 AS 1 LUT A7
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& XILINXs F4EFE: THAY ILAVE
THAODANAEE

(AR g e

Ejid e

CORE Generator™ L7 4V —K ARA]

~ /DY AR—k A
FERTTEELREM

B 24T & TIHILE £5 BA

INIT 16 3% 64 & M F_RC¥nr LUT5/6 O N7 7o 7 ara e iE

VHDL 883k (A2 RAO T—23Y)
WD 2 SOLRFELRVE AL, 2 — LTI T 154 H S ORI AHT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_2: 6-input 2 output Look-Up Table
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

LUT6_2_inst : LUT6_2
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents

port map (
06 => 06, -- 6/5-LUT output (1-bit)
05 => 05, =-- 5-LUT output (1-bit)
10 => 10, -- LUT input (1-bit)
11 => 11, -- LUT input (1-bit)
12 => 12, -- LUT input (1-bit)
13 => 13, -- LUT input (1-bit)
14 => 14, -- LUT input (1-bit)
15 => 15 -- LUT input (1-bit)
):

-- End of LUT6_2_inst instantiation

Verilog B8 (A RAV T —3Y)

// LUT6_2: 6-input, 2 output Look-Up Table
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

LUTE_2 #(
- INIT(64~h0000000000000000) // Specify LUT Contents
) LUT6_2_inst (

.06(06), // 1-bit LUT6 output

.05(05), // 1-bit lower LUT5 output

-10(10), // 1-bit LUT input

_11(11), // 1-bit LUT input

_12(12), // 1-bit LUT input

_13(13), // 1-bit LUT input

_14(14), // 1-bit LUT input

_15(15) // 1-bit LUT input (fast MUX select only available to 06 output)

);

// End of LUT6_2_ inst instantiation

Virtex-5 5473') 74K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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& XILINXs FA4E: THAY ILAVE

J1)25 47 : 6-Input Lookup Table with General and Local Outputs
15 LUT6_D
14 4 [ LuTs
13 o)
Bl | ;
12 ~ LO
" | :3 LUT5
12
10 —‘ i
| 10
[ Attributes |
[ INIT=0000000000000000 I
6-Input Look-Up Table

COFHA L ACMNEI AN 6EH, HD L By 77 T —7 0 (LUT) T, JERH 64 £~ ROM (6 B R
TRURIEE) ELTEMET B0, 6 A1ouPyr Ty riark A TIANCEET, LUT IZEARZR0Y v 71
LTy T HEANCEENDILL DDy r Ty riarb A TIAC T AL LES, LUT6 1Ly
T T—7 0 (LUD) 4 HDOHIBH D 1 D2~y 7 EET, LUT6, LUT6.L, 3L LUT6.D OFEREIXIFI L T A3,
LUT6_L BXWLUT6.D TlE, LUT6 O IE 5 & NEBATA AR L2, LO W & HL T CLB 2895
ZEMTEET, LUT6L TiZ LUTE HDEERED LN 1 DDATGTAAEIT CLB ICE ENAHIIICIEETEXLHDIT
5L, LUT6.D Tik LUT6 O AN ATAA/CLB ayy 7 A ERay 7 Ol 7 I8 T2 X0 E T £,
LUT6 TIZHH I OBERIIR ESNRNWD T, WEFATAAET21 CLB & 5 D & B R HE & T2 LN 72O IR
D, WOTHLEHTEET,

LUT onyyy 77 oiavZiaEd H2d, INIT BIEIZ 64 B D 16 HEMEEZRTTI2HENHVET, INIT
X, BT A NN EASHALXIC, &5 T25 INIT EyMEIC 1 280 Y THZETEBENET, ex13
Verilog T INIT f% 64’ h8000000000000000 (VHDL TI% X”8000000000000000”) IZF%ET DL, ASJT_RTHA 1 D
LA UAMIHE 1E 012720 FE3 (6 AF1D AND #—b), F7=. Verilog T INIT fii% 64 hiffffffifiite (VHDL TiX
X"FFFFFFFFFFFFFFFE") ICBE T 28 ANNT SN TEROLE USMIHINE 11220 EY 6 AT OR 7 —hH)

FPGA LUT Z'U7 47 Tl&, INIT T A—F T BEDSFH ESINET, T 74/VMEL 0 T, ASMEIZO» DL TH )
ZOIZEBRENLET (T RELTHERE), 27 LE<O%E . LUT TIIT47 Onyyy 7y 7y arzfiEST 520
W2 LW INIT DA ETAHLERHVES, LUT DEEAIEETHHIEICIT. RO 2 5>BHVET,

MBEREHATBHE : LUT O INIT 2R ET 5 RIR T iE, SATVORBEEICT X TOANZY AN TH
HouPy 7 EE$REL. ZNHOD M IEHS YR EEERLET,

B AR TDHE : VARSI ER OEICK G T2 LUT OF ANIARTA=ZEERL, /N TA—F & ITIC
nYy OB REERLET, MEEZEML CLEXITZOFEDOFNEHE T, AiHO FIED LT A—=2DiE
ENA—REEH T 20 ENRHYEE A,

i R
AH H A
5 1 13 12 I 10 0 Lo
0 0 0 0 0 0 INIT[0] INITLO0]
0 0 0 0 0 1 INIT[1] INIT[1]
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AT THAY ILAVE & XILINXs

AA H A

15 14 I3 12 n I0 0 LO

0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 INIT[5] INIT[5]
0 0 0 1 1 0 INIT[6] INIT[6]
0 0 0 1 1 1 INIT[7] INIT[7]
0 0 1 0 0 0 INIT[8] INIT[8]
0 0 1 0 0 1 INIT[9] INIT[9]
0 0 1 0 1 0 INITL10] INITL10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 INITL16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 INIT[18] INIT[18]
0 1 0 0 1 1 INIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[32] INIT[32]
1 0 0 0 0 1 INIT[33] INIT[33]
1 0 0 0 1 0 INIT[34] INIT[34]
1 0 0 0 1 1 INIT[35] INIT[35]
1 0 0 1 0 0 INIT[36] INIT[36]
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& XILINXs

AA H A
15 14 I3 12 n I0 0 LO
1 0 0 1 0 1 INIT[37] INIT[37]
1 0 0 1 1 0 INIT[38] INIT[38]
1 0 0 1 1 1 INIT[39] INIT[39]
1 0 1 0 0 0 INIT[40] INIT[40]
1 0 1 0 0 1 INIT[41] INIT[41]
1 0 1 0 1 0 INIT[42] INIT[42]
1 0 1 0 1 1 INIT[43] INIT[43]
1 0 1 1 0 0 INIT[44] INIT[44]
1 0 1 1 0 1 INIT[45] INIT[45]
1 0 1 1 1 0 INIT[46] INIT[46]
1 0 1 1 1 1 INIT[47] INIT[47]
1 1 0 0 0 0 INIT[48] INIT[48]
1 1 0 0 0 1 INIT[49] INIT[49]
1 1 0 0 1 0 INIT[50] INIT[50]
1 1 0 0 1 1 INIT[51] INIT[51]
1 1 0 1 0 0 INIT[52] INIT[52]
1 1 0 1 0 1 INIT[53] INIT[53]
1 1 0 1 1 0 INIT[54] INIT[54]
1 1 0 1 1 1 INIT[55] INIT[55]
1 1 1 0 0 0 INIT[56] INIT[56]
1 1 1 0 0 1 INIT[57] INIT[57]
1 1 1 0 1 0 INIT[58] INIT[58]
1 1 1 0 1 1 INIT[59] INIT[59]
1 1 1 1 0 0 INITL60] INIT[60]
1 1 1 1 0 1 INIT[61] INIT[61]
1 1 1 1 1 0 INIT[62] INIT[62]
1 1 1 1 1 1 INIT[63] INIT[63]
INIT = INIT @M CHEST- 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B e ae
06 H A 1 6/5 LUT H /)
05 A 1 5 A7 LUT 7
10, 11,12, 13, 14, 15 AS) 1 LUT A A

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

THAUDANFE

AVAR =gy aJ

HEf 4%
CORE Generator™ LU\ 4% —K Nl
~ /DY AR—k A

ERAA R E M
B BT & TIAIE £ BA
INIT 16 % 64 £y ME T _RTEnm I T T T —T N D E R S E

VHDL 883k (A2 RAO T—23Y)
WD 2 SOLRFELRVE AL, 2 — LTI T 154 H S ORI AHT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_D: 6-input Look-Up Table with general and local outputs
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

LUT6_D_inst : LUT6_D
generic map (
INIT => X"0000000000000000*) -- Specify LUT contents

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

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13, -- LUT input

14 => 14, -- LUT input

15 => 15 -- LUT input
):

-- End of LUT6_D_inst instantiation

Verilog 881 (A RAV T —3Y)

// LUT6_D: 6-input Look-Up Table with general and local outputs
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

LUT6_D #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6_D_inst (
_LO(LO), // LUT local output
.0(0), // LUT general output
_10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input
):

// End of LUT6_D_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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& XILINXe FA4E: THAY ILAVE

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi

Virtex-5 54 7351) 5i4F (HDL )
UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com 197



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

& XILINXs

TS5 47 : 6-Input Lookup Table with Local Output
15 LUT6_L
14 4 Luts
3 Lo
Bl | ; —
10
12 1
" | :‘; LUT5
12
10 —‘ i
— 10
[ Attributes |
[ INIT=0000000000000000 |
6-Input Look-Up Table

COFHA L ACMNEI AN 6EH, HD L By 77 T —7 0 (LUT) T, JERH 64 £~ ROM (6 B R
TRURIEE) ELTEMET B0, 6 A1ouPyr Ty riark A TIANCEET, LUT IZEARZR0Y v 71
LTy T HEANCEENDILL DDy r Ty riarb A TIAC T AL LES, LUT6 1Ly
T T—7 0 (LUD) 4 HDOHIBH D 1 D2~y 7 EET, LUT6, LUT6.L, 3L LUT6.D OFEREIXIFI L T A3,
LUT6_L BXWLUT6.D TlE, LUT6 O IE 5 & NEBATA AR L2, LO W & HL T CLB 2895
ZEMTEET, LUT6L TiZ LUTE HDEERED LN 1 DDATGTAAEIT CLB ICE ENAHIIICIEETEXLHDIT
5L, LUT6.D Tik LUT6 O AN ATAA/CLB ayy 7 A ERay 7 Ol 7 I8 T2 X0 E T £,
LUT6 TIZHH I OBERIIR ESNRNWD T, WEFATAAET21 CLB & 5 D & B R HE & T2 LN 72O IR
D, WOTHLEHTEET,

LUT onyyy 77 oiavZiaEd H2d, INIT BIEIZ 64 B D 16 HEMEEZRTTI2HENHVET, INIT
X, BETAANDNEASHALXIC, #5125 INIT EyMEIC 1 280 Y THZLETERESNET, 7=ex13
Verilog T INIT f% 64’ h8000000000000000 (VHDL TI% X”8000000000000000”) IZF%ET DL, ASJT_RTHA 1 D
LA UAMIHE 1E 012720 FE3 (6 AF1D AND #—b), F7=. Verilog T INIT fii% 64 hiffffffifiite (VHDL TiX
X"FFFFFFFFFFFFFFFE") ICBE T 28 ANNT SN TEROLE USMIHINE 11220 EY 6 AT OR 7 —hH)

FPGA LUT Z'U7 47 Tl&, INIT T A—F T BEDSFH ESINET, T 74/VMEL 0 T, ASMEIZO» DL TH )
ZOIZEBRENLET (T RELTHERE), 27 LE<O%E . LUT TIIT47 Onyyy 7y 7y arzfiEST 520
W2 LW INIT DA ETAHLERHVES, LUT DEEAIEETHHIEICIT. RO 2 5>BHVET,

B REEMNTDHEE  LUT O INIT JEZ2 3R E T2 — AR TiE, AT IOEBEMERIZT X TO AN ZY AT
HAODuYy 7EZIFEL, 26D HENS  IHHEZERR L £9,

B AR TDHH : VARSI BER OEICK G T2 LUT OF ANIZARTA=ZEERL, N TA—F & ITIC
nYy OB REERLET, MEEZEML CLEX IO FEDOFNEH T, AiHO FIED LT A—=2DIE
ENA—REEH T 20 ERHYEE A,

i B IR
AR Hh
I5 14 I3 12 I I0 LO
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT([1]
Virtex-5 547 31) 4K (HDL A)
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& XILINXe EA4E: FTHAY ILAVE
AA H A
15 14 I3 12 I 10 LO
0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INIT[10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]

Virtex-5 4731 (K (HDL F)
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& XILINXs

AA H A
15 14 I3 12 I 10 LO
1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]
INIT = INIT @M CHEST- 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B 1 ae
LO 7 1 6/5 ANJ1 LUT ) 213N CLB #e
10,11, 12, 13, 14, I5 AS 1 LUT AF
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& XILINXs

THAUDANFE

AVAR =gy o
HERR et
CORE Generator™ LN % —R [
~7adYR—k R

EAART RS

=Rk 847 1B

FI4ILE

FiEA

INIT 16 #E% 64 B M

T _CEno

W I T T T —T D
IR

it L

VHDL 88k (A2 RA T —3Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_L: 6-input Look-Up Table with local output
-— Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

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

-- End of LUT6_L_inst instantiation
Verilog i1t ([ REF LT —23Y)

// LUT6_L: 6-input Look-Up Table with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

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

) LUT6_L_inst (
-LO(LO), // LUT local output
_10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input

)

// End of LUT6_L_inst instantiation

Virtex-5 5473') 74K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

MR ¥R
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& XILINXs

MUXF7

T1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF7

X10684

ME

ZOFHAL TLAUNME, T BN TS F—T NEA YT T I o a7y F—T ) E
721E 81 vV F TV IV EER T B0~ VT I LIV Ty riarwzArTIACRET, 10 BEIWVIL AHIZ
1%, MUXF6 our— A7) (LO) 8 LEd, BLIZRAT (91X, EONEF Y CTHEREI TCE £ 9, S 2% Low D
BAIT 10 2NBRINEHL, High OBA1T 11 2NBINENET,

ZDIEN, m— IV 12D MUXET.D BXOMUXET L 360, BAAEAI T T IV TCLATYINIDOZEAIL S
THZLVEMIZITOMNENS LGS IHERATEET,

i R

AR Hh
S I0 I 0]

0 10 X 10

1 X 1 11

X 0 0

X 1 1 1

R—+4& AL 2 e g

@) ) 1 PLABLARE~D MUX O H )

10 A 1 A3 (MUXF6 LO HiF7 128
11 AT 1 AJ1 (MUXF6 LO H 2 ##5%)
S AT 1 MUX ~D AL 7k
THAVDARNEE

AVAR = |

Hewm i

CORE Generator™ XU —F 2Nl

~ 7D R —h NG
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AT THAY ILAVE & XILINXs

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

MUXF7_inst : MUXF7

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

);

-- End of MUXF7_inst instantiation
Verilog 881k (A RAV T —3Y)

// MUXF7: CLB MUX to tie two LUT6’s or MUXF6’s together with general output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

)
// End of MUXF7_inst instantiation
5 MR 1R ¥R
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& XILINXs

MUXF7_D

)25 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF7_D
10 Lo

o
I

X10685

M=E

ZOTHA TV ANI, RIS NI T o7 T=TNEABEDE T T 77 73ar DNy I T v 7 T—=7)VE
721X 16:1 ~ VF VLIV EAER T DD D~ VT T VLI 77 riarwzArTVARCET, 10 BEXON L ABIZ
1L, MUXF6 Omr—H V77 (LO) 28 LE3, BELIZRAT (S) 1X, EOWNHAY N THEREI CXET, S 2 Low O
AT 10 2MBIRE I, High OBAITE 11 DBIRENET,

H 0 & LO L, eEmicRU T, ] O lF—MmiAZ—axs/hCd, LO H1. R CLB AT A AHN
WZHABDANNEDEERFIERHLET,

i R
AR 5
S 10 I 0] LO
0 10 X 10 10
1 X 11 11 11
X 0 0 0 0
1 1 1 1

R—bD &R EA

R—r4 73 H B T aE

O H7 1 LB ~D MUX O 7
LO 7 1 72— A VB~ MUX D7)
10 A 1 AJ) (MUXF6 LO Hi 7712 85#5%)
[1 AT 1 AJ1 (MUXF6 LO H 7712 82#5¢)
S AT 1 MUX ~D AL 7
THAVDARNEE

AVAR = |

Hewm i

CORE Generator™ XU —F 2Nl

~7rdOHR—h NG
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AT THAY ILAVE & XILINXs

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

MUXF7_D_inst : MUXF7_D

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

);

-- End of MUXF7_D_inst instantiation
Verilog 581t (A2 RA L T—2 7))

// MUXF7_D: CLB MUX to tie two LUT6’s or MUXF6”s together with general and local outputs
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

);
// End of MUXF7_D_inst instantiation
5 1
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& XILINXs FA4E: THAY ILAVE

MUXF7_L

T1)2F 47 : 2-to—1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo

I

X10686

ME

ZOTYAL TLAMNE ST NI T o7 T—=T NEMBBEDOET T T 70 7ar DNy Ty T—7 NV E
721X 16:1 ~ VF VI Y EAERTDTD D~ VT T VLI Ty riarwA VAR CET, 10 BEONIL AT
1%, MUXF6 our— 7] (LO) #8LEd, BLIZRAT (91X, EONEF Y M CTHEREI TC& £ 9, S 2% Low D
BAIT 10 2NBRINEHL, High OBA1T 11 2NBINENET,

LO H/11%. [FIC CLB A A ZWNITHDHRID A S) EDHEFE AL E7,

mIEFR

AR Hh
s 0 I Lo

0 10 X 10

1 X I1 I1

X 0 0

X 1 1 1

R—b4 A [ 2 e g

Lo 71 1 B A VB~ MUX D i
10 ATy 1 AH

11 A7) 1 AH

S AF 1 MUX ~D AL 27k
THAVDANEE

AUARB L m—ay "]

Hewm HeAw

CORE Generator™ 3L U\ 44—k AT

~Z7uDYR—h A
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AT THAY ILAVE & XILINXs

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

MUXF7_L_inst : MUXF7_L

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

);

-- End of MUXF7_L_inst instantiation
Verilog 881 (A2 RAV IT—23Y)

// MUXF7_L: CLB MUX to tie two LUT6”s or MUXF6’s together with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

)
// End of MUXF7_L_inst instantiation
5 MR 1R ¥R
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& XILINXs FA4E: THAY ILAVE

MUXF8

TS5 47 : 2-to-1 Look—Up Table Multiplexer with General Output

MUXF8
10

]
i

X10687

ME

ZOTFTHAy T AUMI, ST ATy T—7 )L MUXFES, MUXF6, BL N MUXFT? A8 HEC. 8 77
Y ary Oy I TS T—T NVERIF 16:1 v VT TV I EER T AT D~ VTF LI Ty s ak CLB 2
8 (AZAA8H) ICA T VAL ET, 10 BEOL AFICIE, MUXFT Ou—4uH 7 (LO) 8L £d, L2k
AT S) 1T EONEAYFTHEREN TE X3, S 2% Low DAL 10 2NEIREFL. High DA 1T 11 DNEIRENET,

mIER
AR Hh
S I0 I (0]
0 10 X 10
1 X 1 il
0 0 0
X 1 1 1
K—k D588
R—r4& AL ] g
] H 7 1 WHBLAR ~D MUX D H
10 AT 1 A1 (MUXFT LO H/71c#55)
I1 ATi 1 AJ1 MUXF7 LO tH )iz ##e)
S AN 1 MUX ~D A JjEL 7k
THAVDANAFE
A VAR L T— gy il
i e
CORE Generator™ B LN 4 —FK NGl
<~ 7adPR—h A
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AT THAY ILAVE & XILINXs

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

MUXF8_inst : MUXF8

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

-- End of MUXF8_inst instantiation
Verilog 881k (A RAV T —3Y)

// MUXF8: CLB MUX to tie two MUXF7”s together with general output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

MUXF8 MUXF8_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

)
// End of MUXF8_inst instantiation
5 MR 1R ¥R
Virtex=5 FPGA = —#— HAF
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& XILINXs FA4E: THAY ILAVE

MUXF8_D

)25 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF8_D
0 Lo

o

X10688

ME

ZOTFHAL TULAUNT ST AN I TS F—T ) 4 D MUXFS & 2 DG T 8 77 s ardiy
ITo7 T—TNERL 32:1 v NTF VLIV EER T DI D~NT T LI Ty Ui ark CLB 2 il (AT A A8
) 1\2AFUARLET, 10 BEOVIL ASDITIE, MUXET oa—A ) (LO) 28k LE 4, BELZRAT(S) 1F.
EONE Ry M CTHLEREN CEE 4, S 28 Low DA 10 25BN SH, High DA 11 2NBINSHET,

H7) 0 & LO T, BeEmICRU Y, 1 O lx—Mmi A2 —axshTd, LO H71iE. RLT CLB AT A AWK
WZHDBPID NS DB I AL ET,

mIER

AR Hh

S 10 I o] LO
0 10 X 10 10
1 X 5l 5l 5l

0 0 0

X 1 1 1 1
R—h D58

R—r4 AmE B HBE

0] H D 1 PLHABECAR~D MUX O H S

LO Hh 1 o— HIVESER~D MUX O H

10 AN 1 A (MUXFT LO H/ic#s8e)

gl A 1 A7 (MUXF7 LO H /128 58)

S AS 1 MUX ~D A JjEL 7k
THAUDANAEE

AVAR L —gy Af

CORE Generator™ BX U 4% —K A ]

< 7P R —h ol
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AT THAY ILAVE & XILINXs

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

MUXFS8_D_inst : MUXF8_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S=>S8 -- Input select to MUX

)

-- End of MUXF8_D_inst instantiation
Verilog 581t (A2 RA L T—23Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

MUXF8_D MUXF8_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

);
// End of MUXF8 _D_inst instantiation
5 1
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& XILINXs FA4E: THAY ILAVE

MUXF8_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

I

X10689

M=

TOTFHAY L AUNI FHET ALY I TS T —T ) 4 Dbk MUXF8 % 2 SHAEDET. 8 777 ardiy
IT w7 T—TNVEL 32:1 ~ VF T VLIV EER T DD~ VF L IH 77 a%, CLB 2 il (AT AA 8
) IZAFIVALRET, 10 BILIL ASITIE MUXFT e — B H ) (LO) ks LET, BLZMAT (S) 13,
EONI Ry M THEREN TEE T, S 28 Low DA 10 38R S4, High DA 11 23 BIRSET,

LO HAH1Z. FIU CLB 254 ANIZH AR D A LD AL £,

i 2R
AR H 7
S 10 I LO
0 10 X 10
1 X 1 1
X 0 0
1 1 1

A — 0D B8

R—hr4 paaL e 1 RE

LO 7 1 B— W VR ~D MUX D H )
10 AT 1 A7 (MUXF7 LO H iz ##¢
1 A 1 AJ7 (MUXFT LO tH 7712 #26¢)
S AT 1 MUX ~D AL 71
THAODANEE

AV AR =gy wf

CORE Generator™ XUy 4% —K NG

~7udHR—h A
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AT THAY ILAVE & XILINXs

VHDL 581 (2 RAVI T —3Y)
WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

MUXFS_L_inst : MUXFS_L

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

-- End of MUXF8_L_inst instantiation
Verilog 881 (A2 RAV T —23Y)

// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

)
// End of MUXF8 L_inst instantiation
5 MR 1R ¥R
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& XILINXs

OBUF

Z1)25 47 : Output Buffer

OBUF

Do

X9445

ME

ZOTYHA T ACNIHMAH )Ny T 7T MG EE FIAAT =R TR FPGA T /3 A B UZEREN T 572
WDIHERLEST, TS DT XTOH AR —KZ OBUF, OBUFT. OBUFDS, OBUFTDS O W a ki1 54

HRHVET,

IO A NINEEIEE IS0, Ty 7 b T2 5 OBEERE MG LET, 1/0 7rys (10B) N
WZHVET, HJ1(0) 1%, OPAD F£7213 IOPAD 2SI E T, O A MTIL, LVTTL $#&23d X3, DRIVE
HIR L SLOW F721% FAST #l59a FH L CEREIE R L AL — L — eS8 IR T FEd, T 74/ Tld. DRIVE=12mA.

Z— L —h~E SLOW IZERESN T\ T,
K b 0> 355
R—+% A [ ] T BE
@) H L & B IR — NMOE R S D OBUF O HL )
[ AT 1 OBUF ® AJj, IR — BBy 7 IC8k
THAODANAE
AVAR v —g aJ
HEF He0E
CORE Generator™ BL U4V —K Nl
~7uad¥R—h A ]
AR E M
B 247 | fE TIAIE &5t BA
DRIVE LiLS 2.4.6, 8,12, 16, 12 WA OBRENERA R ELE T, A CRx
24 HARVMEZ L CTEEN,
IOSTANDARD XFH | Ty —bes R | DEFAULT T AN /0 B EEIDY TET,
SLEW 54] | SLOW, FAST SLOW HAORITANRDALV— L —bERELET, 2
DJEMEORE R E TR, 74—t xS
L TLTEEN,
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AT THAY ILAVE & XILINXs

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUF: Single-ended Output Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

OBUF_inst : OBUF

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

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

);

-- End of OBUF_inst instantiation
Verilog B8 (A2 RAV T —23Y)

// OBUF: Single-ended Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 12.4

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

) OBUF_inst (
.0(0), // Buffer output (connect directly to top-level port)
1D // Buffer input

):

// End of OBUF_inst instantiation
5 MR 1R ¥R
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& XILINXs FA4E: THAY ILAVE

OBUFDS

71)S5 47 : Differential Signaling Output Buffer

| [¢]
H3 e
OBUFDS

X9259

ME

ZOTFHAL 2L AN, REBEDOZEFNE 5 (1.8V CMOS) 2V R —hTHH —DH Ay 77T, WNEEIEZS
PO EEL . Fy 7o T AE OB ER A B LES, HUIZIE 2 DORLHK—K (0 BLO OB) 2
HY, ZhbDOR—b et ENl~2H | AL —T | LIFONET, v AZEAL —71X MYNET & MYNETB @O X912,
FICimEME B O Rt OREEZRLET,

i B R

AR tHh

I 0] OB
0 0 1

1 1 0

ENOE L

R—br4 A [ £ -
O H 7 1 Diff p ) (B LA — M IEHE8%T)
OB o 1 Diff n 7 (B LALAR — M E BEH k)
I AT 1 Ny 77D AN
THALDANFE
POy POE SN et
) A~ Hl
CORE Generator™ BL 74V —K nl
~7ua@¥R—h ol
ERATEGEM
B BAT =] TIAIE £5 BA
IOSTANDARD pa2dl T A — e DEFAULT T AMZ /O ks EEIN Y T
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AT THAY ILAVE & XILINXs

VHDL 2k (A REV T—3Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFDS: Differential Output Buffer
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

OBUFDS_inst : OBUFDS
generic map (
I10STANDARD => "DEFAULT"™)

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

);

-- End of OBUFDS_inst instantiation
Verilog §8it (A RA L T—23Y)

// OBUFDS: Differential Output Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.4

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

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

);
// End of OBUFDS_inst instantiation
5 1
Virtex-5 FPGA & —%'— HAK
Virtex-5 FPGA 7 —# 3 —b : DC FEB LAy T Frik
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218 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H



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

& XILINXs

OBUFT

71)2F 47 : 3-State Output Buffer with Active Low Output Enable

OBUFT
T

@i

X9449

M=

ZOTFTHAY ZLACME AT O, 41 (0), 72747 Low /143 —7 0 (T) 2RO H— DA AT —MH )
Ny 77 TF, ZOTLARNCIE, LVTTL B A S41, DRIVE #ill#& SLOW F721% FAST il #9726 L CEHXE)

BRE AN — L — BINTEXET, T 74/LRTiL. DRIVE=12mA, A/L— L —ME SLOW IZHRESNLTWVET,

T 28 Low D& Ny 7 7 ICADSNIZER RIS T D ICESNET, T 25 High DEEIE HARNA A8 —

HUA(ATEINXZ AT —M) | fx@i# OBUFT X, 51 1/O ZAERL T 272 | hT7A AT —MEREIZS 71T
YR EFEATOILERHLGAICHEHLET,
am B 3R
AR Hh
T 0
1 7
0 1
0 0
R 0 5155
H—r HE B .
) 7 1 Ny 77 ) (& B — MO E BB
I AT 1 Ny 77D NI
T AT 1 FoAART—h A R2—T IV AT
_\\'U- 'f/ D /-\ jj 75/%
AVRARE Y E—gY
fi
CORE Generator™ BL 74V —K
~7ua@HR—h
Virtex-5 5473') 74K (HDL F)
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& XILINXs

AR R 1%

J& 1% 5147 & T4 B

DRIVE Lt 2,4.6,8,12,16,24 | 12 ) DEREN B A FRE L 9, FRAHRIPC
RBEWEZEHL TSN,

IOSTANDARD LFH 7 —4y—MeB i | DEFAULT TL AT /0 Bk A0 S TET,

SLEW SFF| | SLOW, FAST SLOW HIHIRTA SO AL — L— AR ET,
ZOJRPED RIE /R E ST IEL T =5 —h
EBHRL TS,

VHDL 521k (/2 RA T —23Y)

WD 2 SOOXNEELRNEASIT., I — LT T T B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer

Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

OBUFT_inst : OBUFT

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

port map (

0=>0

1 =1

T=>T
);

-- Buffer output (connect directly to top-level port)

-- Buffer input

-- 3-state enable input

-- End of OBUFT_inst instantiation

Verilog

// OBUFT:
//

Bt (AVARFT—23Y)

Single-ended 3-state Output Buffer

All devices

// Xilinx HDL Libraries Guide, version 12.4

OBUFT #(

_DRIVE(12),

_SLEW('SLOW'™) // Specify the output slew rate
) OBUFT_inst (

.0€0),

// Specify the output drive strength
- 10STANDARD(*'DEFAULT"), // Specify the output 1/0 standard

// Buffer output (connect directly to top-level port)

// Buffer input

// 3-state enable input

// End of OBUFT_inst instantiation

EER AR

Virtex-5 FPGA &t —#— H AR

Virtex—5 FPGA & —# > —h : DC #EB L AL v F Fik
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& XILINXs

OBUFTDS

71)SF 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable

T

]
oB

OBUFTDS

X9260

M=

ZOFPAY TUAMEAREIEEBE S AT D)3y 7 7T, OBUFTDS THE, 7 A2 L Lo
B—T 2 A ME L, — FDR~RAZ | T b7 — NI AL —TF 2725 2 DD EpAHAR—K (0, OB) TEHENFT, %
HEAL —T X MYNET P & MYNET N O X912, RICiREE 5O OREEZRLET,

MIER

AR HAh

I T o) OB

X 1 Z Z

0 0 0 1

1 0 1 0
R—bDEREA

R—r4% AR = M B

0 ) 1 Diff p /) (e - i — M BB e
OB i) 1 Diffn ) (B (A — Mz B R
I AT] 1 Ny 77D NI

T ATi 1 FIAAT—F A X —T IV AT]
FHAL D AN

AAR =g He ol

il A A

CORE Generator™ L OV 4 —F ASA]

~7adYR—hk A

FERTTEELREM

B 247 | & FIAILE ERER

IOSTANDARD S | F—4v—r&Es M | DEFAULT TLAVMI 1/ Bk ZHI0 YT

Virtex-5 4731 (K (HDL F)
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 OOLBFEELARWESIT., 2 — LT T4 T B E ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFTDS: Differential 3-state Output Buffer
-- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

OBUFTDS_inst : OBUFTDS
generic map (
I10STANDARD => "DEFAULT'™)

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

)

-- End of OBUFTDS_inst instantiation
Verilog E81f (A2 RAV T —23Y)

// OBUFTDS: Differential 3-state Output Buffer
// Virtex-5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 12.4

OBUFTDS #(

- 10STANDARD(*'DEFAULT") // Specify the output 1/0 standard

) OBUFTDS_inst (

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

T(D) // 3-state enable input

);
// End of OBUFTDS_inst instantiation

EER A

Virtex-5 FPCGA &t —#— H AR

Virtex—-5 FPGA & —# > — : DC B L OAA v F Fik
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& XILINXs

ODDR

71)25 47 : Dedicated Dual Data Rate (DDR) Output Register

ODDR

_C|
S|
R

X10116

ME

ZOFY AL T AME, FPGA TARAAZANGT 27 )V 5 —H L—hk (DDR) 1§ 54 %£E3T5 I 0HEHAH HL U
X9, ODDR Z'UI7 47 Tid, FPGA INHDT —HEXET LD KD r7ayr =y V121 Tlided, Rtymayy
TyPHEERTAIEL A RETY, JAICKD XA T BEMEICB T B CLB VY — AL LEHVERF A, F

7= ODDR iZ SelectlO™ fgEL 2 H S ET,

ODDR D& —F

ZOTLAVNT 2 oOF—FRTEMELET, ZnbHOFE—NREZ, DDR.CLK EDGE @B TR ELET,
OPPOSITE_EDGE &—F : i#i{® DDR S CTTF—#&ZXELET, DL iTZuys C OIS ERYTy T iz
YoV TEN D2 IFNHE PNy TR I TENET, QIIKrayy =y TELLE T,
SAME EDGE £—FK : &5 —X3/nuvy7 C D% DTy T ODDR H A1 HiEEEILET 2, ODDR ~D 2 A
NIy 7{E 5 C OALb ENDmy P TEMEL, IBIMENZL RN Iay 7{E 5 C DI TRV P TEIfEL
F9, ZOMREEEHTHE. DDR 57 —XFRC/ny 7 =T ODDR ICEVIAEILET,

R—kD R

R—+% 24T B -
o 1 7 —%H 77 (DDR), 10B /Ry RIS ET,

C AT 1 say I NJ), 7ay 7 Ae 1,

CE AT 1 ruay s ARx—7 AN J), High 127258, R—F C D Zay 7 AJIN
AR =T IR ET,

bl : D2 AT 1 (Eheh) 7 —4# AJJ, DDR 7 —%% ODDR €Y= —/LIZ AN THE L TT,

R AT 1 Ut vk, SRTYPE DX EIZL o THRRDET,

S AT 1 Yk, 727547 High ®ERBEY s v TF, SRTYPE @D
BEICLY, FHIIHLR0ET,

THAVDAREE

A ARB Y m—ays HELE

Hewm A ]

CORE Generator™ BL WY 4% —K NGl

~7a@¥R—h AH]
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& XILINXs

AR R 1%

B BAT & TIAIE &5t BA

DDR CLK_ pa==7l OPPOSITE_EDGE, OPPOSITEEDGE | DDR O F —# %18 £ — R % 384k
EDGE SAME_EDGE

INIT K 0.1 1 Q DI

SRTYPE SCE SYNC, ASYNC SYNC Ty Uy hDZAT ERIR

VHDL 8§83k (/2 RAO T —23Y)
KD 2 DODOXLBIFELZWVG AT, a8 —L T T4 T4 B S ORNIE T E7,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

ODDR_inst : ODDR
generic map(

DDR_CLK_EDGE => "OPPOSITE_EDGE', -- "OPPOSITE_EDGE" or "SAME_EDGE"

INIT => °0~, -- Initial value for Q port (’1” or ’0%)

SRTYPE => "SYNC'") -- Reset Type ('ASYNC" or '"'SYNC'")
port map (

Q =>Q, -- 1-bit DDR output

Cc =>2¢C, -- 1-bit clock input

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

D1 => D1, -- 1-bit data input (positive edge)

D2 => D2, -- 1-bit data input (negative edge)

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

S=>S -- 1-bit set input

);

-- End of ODDR_inst instantiation
Verilog 881k (A RAV T —3Y)

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

// Virtex-5/6

// Xilinx HDL Libraries Guide, version 12.4

ODDR #(
-DDR_CLK_EDGE(''OPPOSITE_EDGE'), // "OPPOSITE_EDGE" or "SAME_EDGE"
_INIT(1”b0), // Initial value of Q: 1°b0 or 1°bl
_SRTYPE("'SYNC') // Set/Reset type: "SYNC" or "ASYNC"

) ODDR_inst (

Q(Q, // 1-bit DDR output

.C(O), // 1-bit clock input

.CE(CE), // 1-bit clock enable input
.D1(DP1), // 1-bit data input (positive edge)
.D2(D2), // 1-bit data input (negative edge)
-R(R), // 1-bit reset

-S(S) // 1-bit set

)

// End of ODDR_inst instantiation

Virtex-5 547 31) 4K (HDL A)
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MR ¥R
Virtex-5 FPGA = —#— HAK
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& XILINXs

71)25 47 : Dedicated IOB Output Serializer

OSERDES
pi | OSERDES | o
D2 |
D3|
ﬂ
D5 |
D6 |
| TQ
T |
T2
13
74
CLK |
OCE | | SHIFTOUTH
TCE |
SR |
REV |
CLKDIV |
SHIFTIN{
— | SHIFTOUT2
SHIFTINZ |
X10117
M=

ZOTIRITATEERTBE FMAL H—T oA AEFRICA T IVANTEET, ZOEVa—AEFHTHE,
FPGA muyy 7 U — A& TE, AT NEHEC 0% EE4, Fo, SESET7 IV r—vaiaxwhinl
D a7 ASIRHY | SelectlO™ ¥ L H |2l Cx 4,

R—bDEREA

R—h4

247

HHe

0oQ

i

F—& A ), OSERDES BV a— D7 —2H 1T, ZDOHR—k
X, F—& NFLA/UT I ar =2 fjE IOB 7Sy RDF —%
AN &L ET, F72. OSERDES £V a— /L HNOTXTOY T E

D a— VENAIRATHIINCa T4 X2l —ar T AZEL R RETT,

SHIFTOUTTI |
SHIFTOUT2

i

1L (EnZh)

T —=ZANNEYERET DO DX —H ST, <AXD SHIFTINI,
SHIFTIN2 |ZH5fm L E 1,

TQ

7

roA 2T —hk 7SZH /3, OSERDES £ 2— /L DA 2T —RH 5
T, ZOR—MI, bFART =k RXFLV/ YT IV T N—ED
H71& 10B /Sy ROFIEA S 28kt LET,

CLK

AT

IRy I NS ) NIV VT IV A N — B BRE 3 2 DIl
W35y AT, CLK R—NMNI, IROWTnrDray sl
Y"_‘XVC“%B%L&@—O

ey ZHBNGO 10 Ho7a— N rayy 40

4OV —Tat v ravy T4

4l ray 73 1/0 (BEEL-7ay 7k N)
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& XILINXs

R—r4 24T =] e
FPGA (/XA /2% 9)

CLKDIV AS 1 EES B a7 Ny 2NTL IV /T IV R — 2 EBREN T 501
M3 270y 7 AJ1TH, CLK R—MIEEFINT-7ay 7 IDHIKE K
Bl BT ray s AT 50 ERHVET, CLKDIV DY —A|Z
WX kDI V) —ADNT R cxET,

ray ZHEENO 10 Hora— ) ray sy T4
4 HOYV—Ta v ray sy T4

D1 ~ D6 AS 1 NFGU L F—H AN SJ, OSERDES E¥a— It 3T 0 F—FRN A
NENDHR—=FTT, ZOR—RII FPCA IZH:5SH, 2 ~ 6 BT
74X 2l —arTEEY, T HXEILEE—R T, 10 Bk
FCIRTEET,

OCE AT 1 /\71//1///)721/://\~5’ (F—%#) /ey A 3x—7 )b, High ®
WA T =2 NG /YT ar N —2DH N BRA R — T T
Dia“

SR AT 1 mmmw\ﬁ AR —2 T A ROYREER SRVAL JB 1 TR E
L72MRBEIZLUET, SRVAL =1 @413 1. SRVAL = 0 D413 0 1T
fmié‘o VeybntyhlobELRInET,

SHIFTINI . A7 1 (EnZEh) F =B ANNEWEETH-ODOXFY)— AT, AL—T D

SHIFTIN2 SHIFTOUT1, SHIFTOUT2 IZ#st L £,

TL ~ T4 A 1 (ENnEh) NIV bFAAT—RAS], OSERDES ¥ 2 — LI/ TL )V b T A A
7—MEBBANSHHR =TT, OB —hE FPGA (cHfES L, |
~4EYNMIar T4 2L =g TEET, ORI, T — IRk
BE—RTIEIR—rENEE A,

TCE AT 1 NIV N/ YT Ay N—=Z (NFART—R) 7ay s A 3x—T )b,
High DA NIAART —MEB/RTL L/ UT IV av —2D )
NAX—T NTRVET,

THAVDANAFE

AVAR Y T—gy HEIE

Hih gkl

CORE Generator™ 8L 4 —FK AH]

< 7uad¥R—h =l

OSERDES £V 2— /L DF —& NRIL )L /IVT IV avX—FiL, 2 ~6 BTV FT—HEROAL, )TV
F—HZEHLET, 2 DD OSERDES B 2 — /L& A7 — M’%ﬁét F—H AN NE%E 7,8, £/21X 10 BT
AR TEET, YEET A1, 1 D9 OSERDES Z#~ 2% F—RI|ZL. 9 1 -2 OSERDES # AL —7 £ —FITi%
FL T, AL—7® SHIFTOUT f—k%vx&@ SHIFTIN BR—MI#H LET, AL —7 Tid, AHELTD3 ~ D6
R—=rDOAHREFEHLET, XTLI/TYT L ar"—H % SDR £7/21% DDR T—R O 7 Tl TEE9,

D1 R—rDF—F AIDB, EPOHHEYNMIRDET, ZOFY2—/LE, CLK 8L CLKDIV Zow 7 THIfIE L
F9, kDOFIZ, SDR BLODDR O HE/2HE—RIZEBIF5H CLK & CLKDIV OBfRZ RLET,

Virtex-5 4731 (K (HDL F)
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SDR )T —#41iE DDR T —41g CLK CLKDIV
2 4 2X

3 6 3X X

4 8 4X X

5 10 5X X

6 - 6X X

7 - X X

8 - 8X X

o7y 7O IIE, FPGA @ 10B Ry RD T —X AJIZHEFRSNET, 20 I0B /Xy RIZiX, SelectlO Zf# AL T
Rtk ERETEET,

INSGLIL/DYTIL AV N—=R (FSART—})

OSERDES £ 2— /LD FA AT —h RFLJL /YT AR =23 4 E DT L hFA AT —ME B &2 EViA
By VT I SIARAT—MEBIZEHLFE T, T —H RILIN/IUT IV av _R—H L T8 ) oA AT —hk T
JV/INT IV A N—4 iﬁ%dlm% 5 YR BICIFIECE A, ZOFEYa—/ i, TI2 CLK 33X CLKDIV
say 7 CHIEENE T, ZOF—FZ2# A 451213, DATARATE TQ X TRISTATEWIDTH Bt%2 % &2
ERHVET, BHAEICEL-TiE. DATARATE OQ BE DATAWIDTH 23% €4 A2 EHME T, ROEIZ, i
TAHRREL BIEDEZRLET,

Hae DATA_RATE_TQ TRISTATE_WIDTH
4 vk DDR DDR 4
1 £k SDR SDR 1
Ny Ty BUF 1

o7y 7O NIE, FPGA @ 10B /Sy RDRIA AT —h A JJIZEERSNET, 20 I0B /Xy RIZiZ, SelectlO Z1{#
ALTREFREEZHRETEET,

T—RIR DR

ZOZTVAVNTIE, TEYMELL EORFL )V F =25k ETEET, 72720, M AAT— N DIEE FlEE LR TS
FHA, TEYMELL EOT —H%2EET 2120, TV AVNE 2 DAV AZ L 2— T ALERBVET, 2D 2 D
WX, B LT~ AZ /AL — T RT THHVLENHYET, OSERDESMODE J& 4 MASTER %721% SLAVE (&% &
L. OSERDES O_X7 %X B4 ANENRHVET ., F/-. < AXD SHIFTIN F—Fr% AL —7 @ SHIFTOUT R—hZ$z
fLET, SDR BLDDR F—FRTiL, T —#IE 7. 8, 10 NP R —FENTWET, &kDFIZ, SDR 8L DDR
E—R TR EERT —XEERLET,

E—F ]
SDR 2.3.4.5.6,.7.8
DDR 4.6, 8,10
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& XILINXs

AR R 1%

B 247 & TI4ILE 5% BA

DATA RATE OQ pracdl SDR, DDR DDR T —%% CLK 0% =y U TELIEBD,
ENH ENV ey TS EDNEFRE

DATA_RATE_TQ SrE | BUF, SDR, DDR FFA AT —h% CLK OF Ty TELE

DDR BHI B H ENV Ty D TESED

DNy T DAY T 4F¥ 2l —ar T
SELNEIEE

DATA_WIDTH L2 2.3.4,5,6,7.8,10 | 4 DATA RATE_OQ = DDR D413 4, 6, 8,
10, DATA RATE OQ = SDR &1 2,
3.4.5.6,7.8

INIT_OQ 2 %K 0.1 0 0Q 1D HMEZE e E

INIT_TQ 2 0.1 0 TQ H o HE AT E

SERDES MODE el MASTER, MASTER T —ZIBEILET DA 12 OSERDES €

SLAVE Va— LIRS AIANAL —T NEIRE

SRVAL_OQ 2 0.1 0 Vv a7 —hL25A0 0Q o
Ex4E E

SRVAL_TQ 2 % 0.1 0 Vv &7 —hL285E60 TQ B0
(R i=acs

TRISTATE_WIDTH W 1.2.4 4 2% E Al BE72fEIX. DATA_RATE_TQ = DDR
DAL 2 7213 4. DATARATE.TQ =
SDR ¥7-1% BUF o413 1 T,

VHDL 81k (/> RAVI T —23Y)
KD 2 ODLNIFIELR WSS, a8 — LTy T4 T4 B = ORI E1,

Library UNISIM;
use UNISIM.vcomp

-— OSERDES: Outp
- Virt

onents.all;

ut SERDES
ex-5

-— Xilinx HDL Libraries Guide, version 12.4

OSERDES_inst : O

generic map (
DATA_RATE_OQ
DATA_RATE_TQ
DATA_WIDTH =>

INIT_0Q => *0
INIT_TQ => °0

SERDES_MODE => “MASTER™, --Set SERDES mode to "MASTER" or "SLAVE"

SERDES

=> "DDR", -- Specify data rate to "DDR" or "SDR"

=> "DDR", -- Specify data rate to "DDR", "SDR", or "BUF"

4, -- Specify data width - For DDR: 4,6,8, or 10

-- For SDR or BUF: 2,3,4,5,6,7, or 8
>, —— INIT for Q1 register - *1” or ’0’
>, —— INIT for Q2 register - *1” or ’0”

SRVAL_0Q => ’0”, -- Define Q1 output value upon SR assertion - *1” or 0~
SRVAL_TQ => ’0”, -- Define Q1 output value upon SR assertion - ’1” or 0’
TRISTATE_WIDTH => 4) -- Specify parallel to serial converter width

-- When DATA_RATE_TQ = DDR: 2 or 4

-- When DATA_RATE_TQ = SDR or BUF: 1

port map (
0Q => 0Q,
SHIFTOUT1 =>
SHIFTOUT2 =>
TQ => TQ,
CLK => CLK,
CLKDIV => CLK
D1 => D1,
D2 => D2,

-- 1-bit output

SHIFTOUT1, -- 1-bit data expansion output
SHIFTOUT2, -- 1-bit data expansion output
-- 1-bit 3-state control output

-- 1-bit clock input
DIV, -- 1-bit divided clock input
-- 1-bit parallel data input

-- 1-bit parallel data input

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

D3 => D3, -- 1-bit parallel data input
D4 => D4, -- 1-bit parallel data input
D5 => D5, -- 1-bit parallel data input
D6 => D6 -- 1-bit parallel data input

OCE => OCE, -- 1-bit clcok enable input

REV => ”0”, -- Must be tied to logic zero

SHIFTIN1 => SHIFTIN1, -- 1-bit data expansion input
SHIFTIN2 => SHIFTIN2, -- 1-bit data expansion input

SR => SR, -- 1-bit set/reset input

T1 => T1, -- 1-bit parallel 3-state input

T2 => T2, -- 1-bit parallel 3-state input

T3 => T3, -- 1-bit parallel 3-state input

T4 => T4, -- 1-bit parallel 3-state input

TCE => TCE -- 1-bit 3-state signal clock enable input

);

-- End of OSERDES_inst instantiation
Verilog f2i ({1 RAVL T—23Y)

// OSERDES: Source Synchronous Output Serializer
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

OSERDES #(
.DATA_RATE_OQ(''DDR™), // Specify data rate to "DDR" or ''SDR"
-DATA_RATE_TQ(''DDR"™), // Specify data rate to "DDR', "SDR", or "BUF"
_DATA_WIDTH(4), // Specify data width - For DDR: 4,6,8, or 10
// For SDR or BUF: 2,3,4,5,6,7, or 8
SINIT_0Q(1°b0), // INIT for 0OQ register - 1°bl or 1°b0
_INIT_TQ(1°b0), // INIT for OQ register - 1°bl or 1°b0
-SERDES_MODE(*'MASTER'), // Set SERDES mode to "MASTER" or "SLAVE"
_SRVAL_0Q(1°b0), // Define 0Q output value upon SR assertion - 1’bl or 1”b0
_SRVAL_TQ(1°b0), // Define TQ output value upon SR assertion - 1’bl or 1”b0
_TRISTATE_WIDTH(4) // Specify parallel to serial converter width
// When DATA_RATE_TQ = DDR: 2 or 4
// When DATA_RATE_TQ = SDR or BUF: 1
) OSERDES_inst (
-0Q(0Q), // 1-bit data path output
_SHIFTOUT1(SHIFTOUT1), // 1-bit data expansion output
-SHIFTOUT2(SHIFTOUT2), // 1-bit data expansion output
_TQ(TQ), // 1-bit 3-state control output
.CLK(CLK), // 1-bit clock input
_.CLKDIV(CLKDIV), // 1-bit divided clock input
.D1(D1), // 1-bit parallel data input
.D2(D2), // 1-bit parallel data input
.D3(D3), // 1- parallel data input
.D4(D4), // 1- parallel data input
.D5(D5), // 1- parallel data input
.D6(D6), // 1-bit parallel data input
.OCE(OCE), // 1-bit clock enable input
-REV(1°b0), // Must be tied to logic zero
_SHIFTINLI(SHIFTIN1), // 1-bit data expansion input
_SHIFTIN2(SHIFTIN2), // 1-bit data expansion input
-SR(SR), // 1-bit set/reset input
_T1(TD), // 1-bit parallel 3-state input
.T2(T2), // 1-bit parallel 3-state input
_T3(T3), // 1-bit parallel 3-state input
_T4(T4), // 1-bit parallel 3-state input
_TCE(TCE) // 1-bit 3-state signal clock enable input
):

// End of OSERDES_inst instantiation
= ==
& HR1E
Virtex—5 FPGA == —#"— HAK
Virtex=5 FPGA 7 —# 3+ —h : DC il L OAA > T Fi ik
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PLL_ADV

JIVET

CLKIN1

CLKIN2

CLKFBIN

CLKINSEL
RST

REL

DI(15:0)

DADDR(G:E
DWE

DEN |

DLCE

PLL_ADV CLKOUTO
CLKOUT1
Attributes CLKOUT?2
BANDWIDTH=PTIMIZED —
CLKFBOUT_MULT=1 | CLKOUT3
CLKFBOUT_PHASE=0
CLKIN1_PERIOD=0 | CLKOUT4
CLKIN2_PERIOD=0
CLKOUTO_DIVIDE=1 | CLKOUTS
CLKOUTO_PHASE=0
CLKOUTO_DUTY_CYCLE=05
CLKOUT1_DIVIDE=1
CLKOUT1_PHASE=0 _CLKOUTDCMO
CLKOUT1_DUTY_CYCLE=05
CLKOUT2_DIVIDE=1 | CLKOUTDCM!1
CLKOUT2_PHASE=0
CLKOUT2_DUTY_CYCLE=0.5 | CLKOUTDCM2
CLKOUT3_DIVIDE=1
CLKOUT3_PHASE=0 | CLKOUTDCM3
CLKOUT3_DUTY_CYCLE=05
CLKOUT4_DIVIDE=1 | CLKOUTDCM4
CLKOUT4_PHASE=0
CLKOUT4_DUTY_CYCLE=0.5 | CLKOUTDCMS
CLKOUT5_DIVIDE=1
CLKOUT5_PHASE=0
CLKOUT5_DUTY_CYCLE=05
COMPENSATION= | CLKFBOUT
SYSTEM_SYNCHRONOUS
DIVCLK_DIVIDE=1
EN_REL=FALSE
PLL_PMCD_MODE=FALSE 7LOCKED
REF_JITTER=0.1
RST_DEASSERT_CLK=CLKIN1
DO(15:0)
|
Advanced Phase Locked | DRDY
Loop Clock Circuit

M=E

X10950

47 : Advanced Phase Locked Loop Clock Circuit

PLLADV VU35 47 % fifl9 5L, PLLBASE OFT R TOMEEIZT 7 EATEET, ZOTLAVNMIZBRAIZO L
BHINTBY, ¥—F s TRAREEETHEEIERATEET, 1ZEAEDT VA TiL, PLLBASE V37 ¢

7 F721% Clocking Wizard Z{# I L TL7Z&0,

R—b D& A

R—r4% BT 5] KR
CLKFBDCM Hi 77 1 H—2F N TONA RE BT DR T % PLLADV B,
DCM ZBREN T 28 & ICFHEICEH 9% PLL 74 —R w7 T9,
CLKFBOUT B> &2ZOHWTHEATDHEG., Y7y =712&b
HEIHIZIELWR =My 7ENET,
CLKFBIN A 1 savy T4—Kw 7 A7
CLKFBOUT A 1 B PLL 74— R w7 h
CLKINSEL AT 1 =l N TNAREERTHEEIHEA TS PLLADV BV, AF
F 4w High F713A% T 47 Low I8 L C PLL_ADV ® 7%
oy N EEIRLET,
High = CLKIN1
Low = CLKIN2
CLKIN1 AT 1 B2 —2F N TONA RE BT BRI % PLLADV B,
WHZay 7 AT,
CLKIN2 AT 1 H—Ir N FRAAEE T HEIHE TS PLLADV BV,
THF) sy NSITY,
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R—r2

847

e

CLKOUTDCMO ~
CLKOUTDCMb5

i

H—lF N TANAAEE BT LB 3% PLLADV B, 22—
P— a7 4Fal—alaElRray 7 (0 ~ 5) T, PLL &A
U CMT NG DCM D 2 #ifss CxET,

CLKOUTO ~ CLKOUT5

i

2—Y—ar7s¥al—arapeks/ay /771 0 ~5 T 1
(RARZRENT=H D) D 128 FTO VCO M (2 —H—
T RE) 2 B L=b DT, A1zuvyrefiivay i,
PEAR DT> TWET,

DADDR[4:0]

AN

HAFIv Va7 4 ¥ 2l —iar DT RLAEREELET, o
2EFE LRV ST, T CTOE YR 0 IZTA0ERHET,

DCLK

A

ATy Jar 74 X¥alb—ay R—rDUT7 7L A Jay)

DEN

A

BAF Iy Var 74Xzl —a BRBICT 7823 570 Dl
EEERIELET, ¥4 Iv7 Va7 Fal —ar )M H
ENTWRWIE AL, DEN 28 Low (ZH#i S FE 9, DEN 2% Low
DOYE DO HABAT —HAF 5E KL ET,

DI[15:0]

A

16

Var74¥alb—var 7 —2&#Mt, ZORZEFHLRWE
BT, TRTOE YR 0 IZTHLERHYES,

DOI[15:0]

i)

16

HAFIv 7 Var 74 Xal —ar i+ 584, PLL A7 —
HAEET — 2 NGB LET, DO SRATPLL A7 —X A%
RTINCTAITIE, ROIDICE T AL ERHVET,

DEN % GND |Z#5%¢
DWE % GND Z#i#5
DADDR /NA%§_T 0 |ZFRE

DI NRZ$ T 0 ZHRE

DRDY

7

PLL #AF3Iv7 Yar 74X oL —3 a2 HIC DEN E B ~0D&
BrfftLET,

DWE

AN

DI 7 —#® DADDR 7 KL A~DEXIA LA HIEHT 27 A A
F—TMEHFTY . EHLRWE A, Low ICHHET 2030
HUET,

LOCKED

H)

PLL 726D FER M H 1T PLL T, (AT T4 AL M HME & i
N CEERR SV, AR E f5 & PPM #ifHN C— L 7-2 %"l
F9, PLL IZERBEARICHINICEYZ7ENED T, Uk
I EBHDEE AL, A1y dMEIELT=GE . SR/ T
TAAMGERDEE TGS (N17ay I OART 7 M E),
LOCKED {Z7 47 ¥ —h3E7, LOCKED BT 47 ¥ —hIH
7% A%, PLL 22y T2 ERHDET,

REL

AN

Virtex®-4 PMCD 2 R —R U MaBITTHHBAIHEHLET, £
OO EITIIFE AL Wtz BEOLET,

RST

AN

PLL O3ERBVEY R TT, ZOFEERMEHKENDHE, PLL 137
gy ZIZFAL TH O R —T IR0 ET, A7y 70544
(BB L) # BRI 2545, Ve ML ETT,
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THADANFEE
AVAB T —gy ]
E7f T
CORE Generator™ 8L 4 —FK HbE
~7udHR—h A
oL ~ |,
ERAGEMS
B BT {[E] TIAILE B
BANDWIDTH b=l OPTIMIZED . OPTIMIZED Do ke — Ul D PLL 4§
HIGH, LOW MEICH 4% PLL /o4 7=
VA LEHGTE
CLKFBOUT_ b=l NONE. 1. 2.3.4. | NONE —IRD [P 27T, PPC 440 ¥ D7
DESKEW._ 5.6, 7.8,9, 10, N N ; =15 e
ADJUST 11,12, 13, 14, 15. "7 DRy 7R NEIE LIRSS
16, 17, 18, 19. 20. TeOEHSNET, WO T
21,22, 23, 24, 25, FAA PN EITEINDINNCT BT
g? 21, 28, 29, 30, W, BRICHE R AR RED . NONE 0%
FIZLTLEZW,
CLKFBOUT MULT iisiq 1~ 64 1 B JE I E T A5 A,
T _T?D CLKOUT Zuv 7 i
G T OMEERELET, 20
fEi& . CLKOUT#.DIVIDE fEHB LT
DIVCLK_DIVIDE {2 &Y Hi 77 J8 3%
BRI FES,
CLKFBOUT_PHASE 1 Bfre R | 0.0 ~ 360.0 0.0 D T 4— R 7 H O R
R TRy MNEERTHRELET, T—
KXy 7 oy %7858, PLL
O 17ay 7T X TAEDFRIT
IR EDZAN-Y (-3 B
CLKINI_PERIOD 3 bEArE Y MRS | ns BN CTHRES | 0.0 PLL CLKIN1 AJJ® A J)JE#% ns

AN

N7 EE B (ps)
W3 HTETT)

THRELET, BEILps £TTT,
CLKIN1 Z7uv 7 A 1% AT 28%8
. COEELTHRETILEND
DET,
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BiE 24T E T4k &5 BA
CLKIN2_PERIOD 3 Efre R iEE) | ns OBEALTHEES | 0.0 PLL CLKIN2 A S AF1A#% ns
NS Q?}c?@f ;*ﬁf( gps> THELET, HEE ps FTTT,
N .
i CLKINZ 278927 A%t A+ 254
X, ZOEELTHRETILENRD
DEJ,
CLKOUTO0_DESKEW_ SCEH NONE, 1, 2, 3,4, | NONE PPC440 T A CO A S E
ADJUST ~ 5.6.7.8.9. 10, g PN
CLKOUT5 DESKEW._ 11,12, 13, 14, 15, ?L Pl T o it
ADJUST 16. 17. 18. 19. 20. Tuyy a—Y— HARDI a7
21, 22, 23, 24, 25, ANEZERB IO PLL O HICEE T2
20, 2T, 28, 29, 50, trvarEBRLTES Y,
CLKOUTO DIVIDE ~ | #& ¥ 1~ 128 1 B JE W E A 2540,
CLKOUT5_DIVIDE CLKOUT Zwmw 7 1 J3% 43 J&
THEERELET, ZOfH,
CLKFBOUT MULT B L
DIVCLK DIVIDE fil£iz &0 H 77 J8 3%
HRPEVES,
CLKOUTO0_DUTY. 2 FfrewhiEh | 0.01 ~ 0.99 0.50 CLKOUT 7uy /M OF 2—7 4
CYCLE ~ SNBSS YA N X— N THRELET,
CLKOUT5 DUTY._ 0.50 DA T a—T+4 YAV
CYCLE 50% (2720 E T,
CLKOUTO0_PHASE ~ 1 Efre s hEsEh | 0.0 ~ 360.0 0.0 CLKOUT 7wuvy 7 i DA AA~
CLKOUT5_PHASE JNE A Ty b EECHRELET, 90 1 90
BEEEIZ 45D 1 A7 IVDAFEAT
Tk, 180 1% 180 EFzix 2 4D 1
Y AINVDAFA 7By MR LET,
COMPENSATION SrE | SYSTEM_ SYSTEM_ A B rays@ PLL (A8 &
SYNCHRONOUS, SYNCHRONOUS LET, SYSTEM_SYNCHRONOUS
“SOURCE._ IR ET AL A—AR XA L0 TT
SYNCHRONOUS, RTOI7ay 7 IIEDFIENRRAD
INTERNAL , ET, SOURCE_SYNCHRONOUS
EXTERNAL ., WX, 7ayZing — 2L gih &
DCM2PLL NTEY, oy LA FE B Hio T
PLL2DCM WA AR LET, £0fho
% (INTERNAL. EXTERNAL .
DCM2PLL, PLL2DCM) I%. ISE Y7k
=7 THEMIORINSHET,
DIVCLK_DIVIDE I 1 ~ 52 1 AN ey 7t 3 59 X To 17

a7 Doy E e EEEL,
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=4k 847

E T4

atBA

EN_REL 7T — ARk

FALSE, TRUE FALSE

PMCD E—FD &
(PLL_LPMCD_MODE = TRUE),

REL AAEURTh—hahi-sx
AN A=A s Wb o) o R P Y
HELET,

PLL_PMCD_MODE T — AR

FALSE, TRUE FALSE

PLL 78 PMCD &L CEIfET 5 L4
Ebi‘g—o

REF_JITTER
IINBUR

3 Lfire hER)

0 ~ 1,000 0.100

PLL 74—~ A5 iEitd 57
O V77U R Tay 7\ TFRISND
VoA EEEELET, SNUREA
OPTIMIZED IZRR EESNTNAE, E
DEEA TRWIEEIIATIZay iz
B 72/ NT A=A PN RINENF T, i
NI THHL AL, HEA 70y
ZIZTFHEND YD Ul 78—tk
U R —7 by E—2{f) TIEET
HULBENRHNFET,

RESET_ON_LOSS_
OF_LOCK

FARVIZAW:

FALSE, TRUE FALSE

FALSE IR ETHLENRHDFET,
TR =R THEREA,

RST_DEASSERT_
CLK

Pl

CLKIN1, CLKFBIN | CLKIN1

EINL7= PMCD A 17y 7 2[R
LC.RSTE B DT 47— b5 7E

SIM_DEVICE S

VIRTEXS | VIRTEX5

SPARTANG

aVR—=FRUPETELLY 22— g
N Y N Sty ) N AP O7 ¥ =1
ELET, Virtex®-5 ¥ —47 vhE
T 584 1%. VIRTEXS IZHET D%
ERHVET,

VHDL

Rk (A RBT—23Y)

KD 2 DDXPFELZNGEIL, a8 =L T2 T4 T EE ORNTH AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- PLL_ADV: Phase-Lock Loop Clock Circuit

Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

PLL_ADV_inst :
generic map (

PLL_ADV

BANDWIDTH => “OPTIMIZED",
CLKFBOUT _MULT => 1,

CLKFBOUT_PHASE => 0.0, --
CLKIN1_PERIOD => 0.000, --
CLKIN2_PERIOD => 0.000, --
CLKOUTO_DIVIDE => 1, --
CLKOUTO_DUTY_CYCLE => 0.5, --
CLKOUTO_PHASE => 0.0, --
CLKOUTL_DIVIDE => 1, --

-— "HIGH", "LOW" or "OPTIMIZED"
Multiplication factor for all output clocks
Phase shift (degrees) of all output clocks
Clock period (ns) of input clock on CLKIN1
Clock period (ns) of input clock on CLKIN2
Division factor for CLKOUTO (1 to 128)
Duty cycle for CLKOUTO (0.01 to 0.99)

Phase shift (degrees) for CLKOUTO

Division factor for CLKOUT1 (1 to 128)

(0.0 to 360.0)

CLKOUT1_DUTY_CYCLE => 0.5, --
CLKOUT1_PHASE => 0.0, -
CLKOUT2_DIVIDE => 1, --
CLKOUT2_DUTY_CYCLE => 0.5, --
CLKOUT2_PHASE => 0.0, -
CLKOUT3_DIVIDE => 1, -

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

99)

(0.0 to 360.0)

128)
99)

(0.0 to 360.0)

128)

Virtex-5 4731 (K (HDL F)
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)

CLKOUT3_DUTY_CYCLE =>

CLKOUT3_PHASE => 0.0,
CLKOUT4_DIVIDE => 1,

CLKOUT4_DUTY_CYCLE =>

CLKOUT4_PHASE => 0.0,
CLKOUTS5_DIVIDE => 1,

CLKOUT5_DUTY_CYCLE => 0.5,

CLKOUT5_PHASE => 0.0,
COMPENSATION => "SYSTEM_SYNCHRONOUS'™, -- "SYSTEM_SYNCHRNOUS",

DIVCLK_DIVIDE => 1,
EN_REL => FALSE,
PLL_PMCD_MODE => FALSE,
REF_JITTER => 0.100,

port map (

CLKFBDCM => CLKFBDCM,
CLKFBOUT => CLKFBOUT,
CLKOUTO,
CLKOUT1,
CLKOUT2,
CLKOUT3,
CLKOUT4,
CLKOUTS,

CLKOUTO =>
CLKOUT1 =>
CLKOUT2 =>
CLKOUT3 =>
CLKOUT4 =>
CLKOUTS =>
CLKOUTDCMO
CLKOUTDCM1
CLKOUTDCM2
CLKOUTDCM3
CLKOUTDCM4
CLKOUTDCMS
DO => DO,

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

DRDY => DRDY,
LOCKED => LOCKED,
CLKFBIN => CLKFBIN,
CLKIN1 => CLKIN1,
CLKIN2 => CLKINZ2,
CLKINSEL => CLKINSEL,
DADDR => DADDR,

DCLK => DCLK,

DEN => DEN,
DI => DI,

DWE => DWE,
REL => REL,
RST => RST

CLKOUTDCMO,
CLKOUTDCM1,
CLKOUTDCMZ,
CLKOUTDCM3,
CLKOUTDCM4,
CLKOUTDCM5,

0.5,

Duty cycle for CLKOUT3 (0.01 to 0.99)
Phase shift (degrees) for CLKOUT3 (0.0 to 360.0)
Division factor for CLKOUT4 (1 to 128)
Duty cycle for CLKOUT4 (0.01 to 0.99)
Phase shift (degrees) for CLKOUT4 (0.0 to 360.0)
Division factor for CLKOUTS (1 to 128)
Duty cycle for CLKOUT5 (0.01 to 0.99)
Phase shift (degrees) for CLKOUT5 (0.0 to 360.0)

-- "SOURCE_SYNCHRNOUS™, "INTERNAL",
-- "EXTERNAL", "DCM2PLL"™, "PLL2DCM"

-- Division factor for all clocks (1 to 52)

-- Enable release (PMCD mode only)

-- PMCD Mode, TRUE/FASLE

= -- Input reference jitter (0.000 to 0.999 Ul%)
RST_DEASSERT_CLK => "CLKIN1')

-- In PMCD mode, clock to synchronize RST release

Output feedback signal used when PLL feeds a DCM
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

One of six clock outputs to connect to the DCM
One of six clock outputs to connect to the DCM
One of six clock outputs to connect to the DCM
One of six clock outputs to connect to the DCM
One of six clock outputs to connect to the DCM
One of six clock outputs to connect to the DCM
Dynamic reconfig data output (16-bits)

Dynamic reconfig ready output

Active high PLL lock signal

Clock feedback input

Primary clock input

Secondary clock input

Selects CLKIN1 or CLKIN2

Dynamic reconfig address input (5-bits)
Dynamic reconfig clock input

Dynamic reconfig enable input

Dynamic reconfig data input (16-bits)

Dynamic reconfig write enable input

Clock release input (PMCD mode only)
Asynchronous PLL reset

End of PLL_ADV_inst instantiation
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// PLL_ADV: Phase-Lock Loop Clock Circuit

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

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), 7/ 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)
-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 CLKOUTS5 (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),
_RST_DEASSERT_CLK("'CLKIN1"
) PLL_ADV_inst (
.CLKFBDCM(CLKFBDCM),
.CLKFBOUT(CLKFBOUT),
_CLKOUTO(CLKOUTO),
_CLKOUT1(CLKOUT1),
_CLKOUT2(CLKOUT2),
.CLKOUT3(CLKOUT3),
_CLKOUT4(CLKOUT4),
.CLKOUT5(CLKOUT5),
.CLKOUTDCMO(CLKOUTDCMO) ,
.CLKOUTDCM1(CLKOUTDCM1),
.CLKOUTDCM2(CLKOUTDCM2),
.CLKOUTDCM3(CLKOUTDCM3),
.CLKOUTDCM4 (CLKOUTDCM4),
.CLKOUTDCM5 (CLKOUTDCM5) ,
.DO(DO),
.DRDY(DRDY),
.LOCKED(LOCKED),
.CLKFBIN(CLKFBIN),
_CLKIN1(CLKIN1),
_CLKIN2(CLKIN2),
_CLKINSEL(CLKINSEL),
_DADDR(DADDR),
.DCLK(DCLK),
_DEN(DEN),
DI,
_DWE(DWE),
.REL(REL),
_RST(RST)
)

//

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

Input reference jitter (0.000 to 0.999 Ul%)
) // In PMCD mode, clock to synchronize RST release

Output feedback signal used when PLL feeds a DCM

General output feedback signal

One of six general clock output

One
One
One
One
One

of
of
of
of
of

six
Six
six
six
six

general clock
general clock
general clock
general clock
general clock

output
output
output
output
output

signals
signals
signals
signals
signals
signals

One of six clock outputs to connect to
One of six clock outputs to connect to
One of six clock outputs to connect to
One of six clock outputs to connect to
One of six clock outputs to connect to
One of six clock outputs to connect to
Dynamic reconfig data output (16-bits)

Dynamic reconfig ready output
Active high PLL lock signal

Clock feedback input

Primary clock input

Secondary clock input

Selects “1” = CLKIN1, “0” = CLKIN2

Dynamic reconfig address input (5-bits)

Dynamic reconfig clock input
Dynamic reconfig enable input

Dynamic reconfig data input (16-bits)
Dynamic reconfig write enable input
Clock release input (PMCD mode only)

Asynchronous PLL reset

// End of PLL_ADV_inst instantiation
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Virtex-5 4731 (K (HDL F)
UG621 (v12.4) 2010 %£ 12 B 14 B

http://japan.xilinx.com

237



EA4E: FTHAU ILAVE & XILINXs

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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& XILINXs

PLL BASE
71)S5 47 : Basic Phase Locked Loop Clock Circuit

PLL_BASE

Attributes

CLKIN1
CLKFBIN

RST

BANDWIDTH=PTIMIZED
CLKFBOUT_MULT=1
CLKFBOUT_PHASE=0
CLKIN_PERIOD=0
CLKOUTO_DIVIDE=1
CLKOUTO_PHASE=0
CLKOUTO_DUTY_CYCLE=0.5
CLKOUT1_DIVIDE=1
CLKOUT1_PHASE=0
CLKOUT1_DUTY_CYCLE=0.5
CLKOUT2_DIVIDE=1
CLKOUT2_PHASE=0
CLKOUT2_DUTY_CYCLE=0.5
CLKOUT3_DIVIDE=1
CLKOUT3_PHASE=0
CLKOUT3_DUTY_CYCLE=0.5
CLKOUT4_DIVIDE=1
CLKOUT4_PHASE=0
CLKOUT4_DUTY_CYCLE=0.5
CLKOUTS_DIVIDE=1
CLKOUT5_PHASE=0
CLKOUT5_DUTY_CYCLE=0.5
COMPENSATION=
SYSTEM_SYNCHRONOUS
DIVCLK_DIVIDE=1
REF_JITTER=0.1

Phase Locked Loop
Clock Circuit

CLKOUTO
| cLkouT
| cLkouT2
| CLkouTs
| cLkouT4

CLKOUTS

CLKFBOUT

LOCKED

M=

X10951

ZOT YA T A ML, FPGA WHEAN TR O H Ikt 357y /& REBIL Ny 7 & B E i 2 -
RFE Ry v—7 Jay AT, PLLADV T A2 T A ROV 72y T4, PLLBASE I, IFEAED
PLL Z7my 7[RI Z i ICHE A TEHINCT DI ESN TWET, ZOar R R — R MIIE PLL O3 X TOH
BRI TWERANR, ANIay iy 78 G, BB TE FleTa—T74 VAINVDOEED v 2ET ()b

SILER S DREREN DY E T,

R—rDERHA

R—r4 AR =] HHE
gav 7/ AN

CLKOUTO ~ 5 Hi 1 NAET7hEND 6 [HOH rayro 1o

CLKFBOUT H D 1 Jayy Xy R —7 DB E G IEERET D0
T 2HM PLL 74—K "o, 2o 10
PRt OA WX, A FIEICL->TRRVET,

CLKIN AF 1 PLL ®7/wayr Y —AANJ], FPGA OHEH/ay s v
v .DCM i F17my s v £7213 BUFG v
WX CEREI SN E,

CLKFBIN AT 1 vy 74 —RKw 7 N J), CLKFBOUT "R—hk»b
DB TEET,

T—2 A M1/ HIE A T

LOCKED H 1 PEART TAARDET L, BAENRBIG P RECH DL
Zon T IERIEAH

RST AT 1 FERMY YR

Virtex-5 4731 (K (HDL F)
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& XILINXs

THADARFE
AVAR L gy HE 4R
e il
CORE Generator™ BX W7 4 ¥ —K Nl
~Z7udDYR—h K]
L] ~ |,
ERAARELE M
B 1% 247 | f& T4 &t B
COMPENSATION el SYSTEM_ SYSTEM_ ANH17vv 7@ PLL MARFRE AR ELE
SYNCHRONOUS, SYNCHRONOUS I, T RCOIny /i BIE AR TS
SOURCE_ 1% SYSTEM_SYNCHRONOUS %, 712
SYNCHRONOUS T 5 LSRRG S TAEAH M > T
WA EX|ZIE SOURCE_SYNCHRONOUS
EREALEY,
BANDWIDTH =l HIGH . LOW OPTIMIZED Dok ik~ — U7 E @ PLL Rk
OPTIMIZED IZEETAPLL Far/ 558 7AIYRX
LEFRTE
CLKOUTO_DIVIDE , B 1~ 128 1 B JE W a5 A1,
CLKOUTI_DIVIDE CLKOUT Zwmwy 7 &4y 83 »iE% fa
CLKOUT2_DIVIDE ELFET, ZDfEE FBCLKOUT MULT
CLKOUT3_DIVIDE, BB AR R EVET,
CLKOUT4_DIVIDE
CLKOUTS5_DIVIDE
CLKOUTO_PHASE T 0.01 ~ 360.0 0.0 CLKOUT Zay 7 DA77 &
CLKOUTI_PHASE M EHTHRELET, 90 1% 90 E =
CLKOUT2_PHASE X 44550 1 A2 VDOAFEA T BV,
CLKOUT3_PHASE | 180 1% 180 EFi=ix 2 o 1 Ao
CLKOUT4_PHASE , DONAF 7'y e RLET,
CLKOUT5_PHASE
CLKOUTO0_DUTY. FH 0.01 ~ 0.99 0.50 CLKOUT ZuvwZHHDF 2 —F 4 4
CYCLE . AT NHENN—F U NTHRELET, 0.50
CLKOUTI_DUTY_ DA T a—T 4 P A71T 50% (2
CYCLE . e0ET,
CLKOUT2.DUTY._
CYCLE .
CLKOUT3_.DUTY.
CYCLE .,
CLKOUT4.DUTY.
CYCLE .,
CLKOUT5.DUTY.
CYCLE
CLKFBOUT_MULT I 1~ 64 1 BIDE W Bz ERHTHGEI, T3TD
CLKOUT Zwuvy 7 & fE 3 A% s
ELET, Zofitt CLKOUTHDIVIDE
TG H D BRI EVET,
DIVCLK DIVIDE LT 1~ 52 1 TRCOH N7y 7D A ERE
CLKFBOUT_PHASE FH 0.0 ~ 360 0.0 vy T 4—R w7 A ORFEA T
tybEHTHRELET,
REF_JITTER EE 0 ~ 0.999 0.100 VIZ77L A rayy OuXii V770
VA Iy DEETRLE Ul (=
hAZ =)L) THELET, ZOfHE
Virtex-5 54731 A4F (HDL )
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& XILINXs FA4E: THAY ILAVH
B cEwl {[E] T4 SRER
T A1y DR —27 by B —
JEIZUET,
CLKIN_PERIOD E# 1,000 ~ 52.630 0.000 PLL CLKIN AJj~D A JEA#EIEE
(ns)
VHDL 81k (/> RAVP T —23Y)

WD 2 ODIXPFELIRNG AT, a8 —L T2 TA T4 EED

Library UNISIM;
use UNISIM.vcomponents.all;

-- PLL_BASE: Phase-Lock Loop Clock Circuit

Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

PLL_BASE_

inst : PLL_BASE

generic map (

BANDWIDTH =>
CLKFBOUT_MULT => 1,

CLKFBOUT_PHASE => 0.0,
CLKIN_PERIOD => 0.000,

CLKOUTO_DIVIDE => 1,
CLKOUTO_DUTY_CYCLE =>
CLKOUTO_PHASE => 0.0,
CLKOUT1 DIVIDE => 1,
CLKOUT1_DUTY_CYCLE =>
CLKOUT1_PHASE => 0.0,
CLKOUT2_DIVIDE => 1,
CLKOUT2_DUTY_CYCLE =>
CLKOUT2_PHASE => 0.0,
CLKOUT3_DIVIDE => 1,
CLKOUT3_DUTY_CYCLE =>
CLKOUT3_PHASE => 0.0,
CLKOUT4 DIVIDE => 1,
CLKOUT4_DUTY_CYCLE =>
CLKOUT4_PHASE => 0.0,
CLKOUT5_DIVIDE => 1,
CLKOUT5_DUTY_CYCLE =>
CLKOUT5_PHASE => 0.0,

COMPENSATION => "SYSTEM SYNCHRONOUS" -

DIVCLK_DIVIDE => 1,
REF_JITTER => 0.100)
port map (

CLKFBOUT => CLKFBOUT,

"OPTIMIZED",

0.5,

0.5,

“"HIGH™, "LOW"™ or "OPTIMIZED"

ARG T £9,

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 CLKOUT5
"'SYSTEM_SYNCHRNOUS",
""'SOURCE_SYNCHRNOUS™",
—-- "EXTERNAL",

General output feedback signal

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.

360.

360.

360.

360.

360.

"INTERNAL",
""'DCM2PLL",

“'PLL2DCM™
-- Division factor for all clocks (1 to 52)
-- Input reference jitter (0.000 to 0.999 Ul%)

0

0

0

0

0

0

CLKOUTO =>
CLKOUT1 =>
CLKOUT2 =>
CLKOUT3 =>
CLKOUT4 =>
CLKOUTS =>
LOCKED => LOCKED,

CLKFBIN => CLKFBIN,

CLKIN => CLKIN,
RST => RST

N
-- End of PLL_BASE_

CLKOUTO,
CLKOUT1,
CLKOUT2,
CLKOUT3,
CLKOUT4,
CLKOUTS,

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

inst instantiation

signals
signals
signals
signals
signals
signals

Virtex-5 4731 (K (HDL F)
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& XILINXs

Verilog

Bt (A REVT—23Y)

// PLL_BASE: Phase-Lock Loop Clock Circuit

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

PLL_BASE #(

_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(L),
.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(L),
.CLKOUT4_DUTY_CYCLE(0.5),
.CLKOUT4_PHASE(0.0),
.CLKOUT5_DIVIDE(1),
.CLKOUT5_DUTY_CYCLE(0.5),
.CLKOUT5_PHASE(0.0),

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

“"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

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 CLKOUTS5

.COMPENSATION(''SYSTEM_SYNCHRONOUS'), // "SYSTEM_SYNCHRONOUS",

_DIVCLK_DIVIDE(1),
.REF_JITTER(0.100)

) PLL_BASE_inst (

)

.CLKFBOUT(CLKFBOUT),
.CLKOUTO(CLKOUTO),
.CLKOUT1(CLKOUT1),
.CLKOUT2(CLKOUT2),
.CLKOUT3(CLKOUT3),
.CLKOUT4(CLKOUT4),
.CLKOUT5(CLKOUTS),
.LOCKED(LOCKED) ,
.CLKFBIN(CLKFBIN),
.CLKIN(CLKIN),
_RST(RST)

//
//
//
//

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

""'SOURCE_SYNCHRONOUS™, "INTERNAL"

"DCM2PLL"™, "PLL2DCM"
Division factor for all clocks (1

128)
99)

(0.0 to 360.

128)
99)

(0.0 to 360.

128)
99)

(0.0 to 360.

128)
99)

(0.0 to 360.

128)
99)

(0.0 to 360.

128)
99)

(0.0 to 360.

, "EXTERNAL™

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

s HIEHR
Virtex-5 FPGA = —#'— JAK
Virtex-5 FPGA 7 —# 3 —} : DC B L OAA v F Rk

0

0

0

0

0

0

242

http://japan.xilinx.com

Virtex-5 54731 A4F (HDL )
UG621 (v12.4) 2010 & 12 B 14 B


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

& XILINXs FA4E: THAY ILAVE

PPC440
)25 47 : Power PC 440 CPU Core
BE

ZDOTZLAUNT 2 S RIFRIT AR A— =2 T Tty H T, IHEO PowerPC® 405 LRSSV 7—F
FIF DAL TIALRDIRT p—2 L AN KIBIZEBEINTOET,

THAODANFHE

AVARE Y E—gY Al
HE R ]
CORE Generator™ LU\ 4% —K HeAT
~ 7D R—k Al

EER AR
IBM PPC440x5 CPU Core User’s Manual
Virtex-5 FPGA 7 —#3 —} : DC ftE I L OAA v F ek
Virtex-5 FPGA = —#'— T AF
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AT THAY ILAVE & XILINXs

PULLDOWN

Z1JSF5 47 : Resistor to GND for Input Pads, Open-Drain, and 3-State Outputs

PULLDOWN

X10690

ME

OBV A NEI, AT B BCF ROy RIZEER L, 7a—hT 5 REMEDOHL / —Fouyyr LUL% Low
WLET,

R—bDEREA

R—r% AR 2 e g

O 7 1 INET W) (B BALAR — MTE %)
FHALDANF &

AVAR =g ]

HE R PG

CORE Generator™ L w4 —F )

~7rdOHPR—h F

VHDL 81k (/> RAVP T —23Y)
KD 2 ODLNIFIELR NS, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-— PULLDOWN: 1/0 Buffer Weak Pull-down
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

PULLDOWN_inst : PULLDOWN
port map (

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

-- End of PULLDOWN_inst instantiation

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

Verilog E81 (A RAV T —23Y)

// PULLDOWN: 1/0 Buffer Weak Pull-down
// All FPGA
// Xilinx HDL Libraries Guide, version 12.4

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

// End of PULLDOWN_inst instantiation

SFIE R
Virtex=5 FPGA = —¥— JHAF
Virtex—5 FPGA 5 —#% > —h : DC #itE B LA A~ F Kk

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

PULLUP

71)25 47 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs

PULLUP

X10691

M=E

ZDOTHFAL ZLAUNME 1 DD AT "NTFA AT — M1, FIERG AR — RN EE =13 5 — A TERE S
IpNLEIT, i, weak High TEREICTEEd, ZOTLAVME, TR TORIAARNBZEHEN T RN EXITH—T R
LAY ZLAVNBIRwrr0a Y7 L% | (High) ICLET,

R—rDERHA

R—h 4 L B taE

0 ke ! TNT w7 W) (B AR — NC BB
FHALDAAF

AVAB YT =AY -

HERR P

CORE Generator™ 3 LU 4 —R A

~7adPR—h S

VHDL ik (A RET—23Y)
KD 2 ODOLNIFIELR WSS, a8 — LTy T4 T4 B = ORNTBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- PULLUP: 1/0 Buffer Weak Pull-up
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

PULLUP_inst : PULLUP
port map (

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

-- End of PULLUP_inst instantiation

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

Verilog E81 (A RAV T —23Y)

// PULLUP: 1/0 Buffer Weak Pull-up
// All FPGA, CoolRunner-1I1
// Xilinx HDL Libraries Guide, version 12.4

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

// End of PULLUP_inst instantiation

SFIE R
Virtex=5 FPGA = —¥— JHAF
Virtex—5 FPGA 5 —#% > —h : DC #itE B LA A~ F Kk

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

RAM128X1D
)25 47 : 128-Deep by 1-Wide Dual Port Random Access Memory (Select RAM)

RAM128X1D

I9|U

SPO

=7

| L

‘ Attributes |
DPRA(6:0) | [iuir=oo000 |

DPO

128x1 Dual-Port LUT RAM

X10963

M=

ZOTYAL ZLACNET 128 V—F X 1 E RO RAM TRiZAHL/ EXIAHRR—=IBHY | TAK A1 —T /1 (WE) 23
High ®EEIZTRL A RZRA THREENTZr7r—3 a2 D AT —Z B DENESAENFT, TOEZARIT
WCLK DNEH EAY Ty P DEAITEITIN., [FUED SPO IZH & ET, WE 2% Low O EXIZIERBIFE A H LA
FITEN, TRV A RZA THRESNIZAEY ulr—arOfins SPO IZIERBICH IS E T, TR A /X2 DPRA
DIEZEETHIEID, G LA —NCITIERBIFE A M LA FITTEET, DPO IZZOENH IS ET,

ENOE L

iy HE g Hede
oo Hi ! FRUA %A CHRESE B L AT H— 0
7 — 4 )
Pro i ! TRLA 2 DPRA TR ESHCFHA LA —hO T =2 H )
P M) ! FRUR N2 A CHESNE BXART —Z AT
A AJ) 7 HIML/EAHAE— RO TRL R A%
DPRA U 7 HHHLHE—RDTRL R 2%
WE A 1 SR AF—T
WCLK AT 1 SAk say s (F UL IR

AVAZ Y T=NE LG E T ZOA VR =R M RO IR LET,

WCLK Aj&zmy2 =22 D N T %7 —4% ¥ —AIZ, DPO /1% FDCE ® D AJj7& Ol
EI T AT 4 % —avd T%%‘)Lbi?”o

A7 var T, SPO AN EEYIRT AT 4 32— a AZHERET D0 EERERICTHIEL TEET,
rayy AFX—7 )V B (WE) 1Z, @RI A2 —T7 /0 V=R L E T,
TE YR NRAATHAH L/ EEIALTRLUAIZ, TE Yk 2NA DPRA (X5t A LT RLARIZESRE T 5 M ERHVET,
128 B ho> 16 X THER S 41D INIT JEM: T, RAM OFIHIMEA IR E CTEET,
FRELZRWIEE T AIHEIZ T T 01X ET,

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

i
D
1ok
!
&
A

THAUDANFE

AVAB =gy

HEf

L2

CORE Generator™ 8L 4 —FK

P

~7adHPR—h

R

EAART RS

B

B4T

fE

T4k

At BA

INIT

16 #E%

128 By Mi

T RC¥o

RAM O W HEA 15 E

VHDL 88k (A2 RA T —3Y)

KD 2 DDOXLPIFAELZWG AT, a8 —L T2 T4 T EE ORI T £,

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 12.4

RAM128X1D_inst :

generic map (

RAM128X1D

INIT => X"00000000000000000000000000000000")

port map (
DPO => DPO,
SPO => SPO,
A => A,
D => D,

DPRA => DPRA, -
WCLK => WCLK, -—

WE => WE
N

Read/Write port 1-bit ouput
Read port 1-bit output

Read/Write port 7-bit address input

RAM data input

Read port 7-bit address input
Write clock input

RAM data input

-- End of RAM128X1D_inst instantiation

Verilog E81f (A RAV T —23Y)

// RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read

//
//

dual-port distributed LUT RAM
Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

RAM128X1D #(

- INIT(128~h00000000000000000000000000000000)
) RAM128X1D_inst (
// Read port 1-bit output
// Readw/rite port 1-bit output
// Readw/rite port 7-bit address input
// RAM data input
// Read port 7-bit address input

.DPO(DPO),
.SPO(SPO),
-ACA),
-D(D),

_DPRA(DPRA),
_WCLK(WCLK) ,

_WE(WE)
)s

/7 Wri
// Wri

te clock input
te enable input

// End of RAM128X1D_inst instantiation

Virtex-5 4731 (K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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& XILINXs FA4E: THAY ILAVE

RAM256X1S
)25 47 : 256-Deep by 1-Wide Random Access Memory (Select RAM)

—> 256X1 Synch Write/Async Read

RAM256X1S
(0]

I Attributes |

Single-Port LUT RAM

X10956

M=E

FHAL U ARNE, 256 T—K X 1 E v RAM T, R EZIALREIERBIF A HUEEZ M2 TOET, 2
@D RAM 1Z, T /34 AD LUT (SelectRAM ELFEEND) 2L CTA T VA REINDTZD, 7 ry 7 RAM VY — A
FEALEY A, R#HFAELZITIOHEEIT. BV P AZZ T TRICATARICE E TEXET, 72720, ZOHAIE

ZD

RAM LU RAECRICZay 7 324 ENRHYET, RAM256XI1S 12

X, 727747 High @7 Ak A%—7 /L (WE)

MdHY, ZDIE 5N High IZ725E WCLK B DS ERVTy P TD AN T —F EVOERAEY TUAIZEZIAE
nET, H 01d, WE OEIZHHDL T, TRLA SRR A TIRESNTEAT) nfr—rarOfaH L Ed, E&
ABPNEITSNDE MO DENFEHFSHET,
R—+ DA
R—+% z1G) 2 HeEe
0 o 1 TRUVANRZA THRESNRAHL/EEA
HR—bDT—H T
AT 1 TRUANRAA CTHRESNCEEIALT —FZ AT
A AT 8 FAHL/ HEZIABR—FDT R A R
WE A7) 1 TANAR—T L
WCLK AT 1 FAL rayy GidHUILIERH)
_“'U"f/ DA j] 7|J_/£
AABR S E—a "
CORE Generator™ 3L U\ 44—k ]
< 7ad¥R—h =l
A ARy T = T AT 2OV R =R RO IR L ET,
WCLK A &7my 7 V=2, D ANEWNT LT —4 Y —AIZ, O /1% FDCE @ D AJj72 & D
IR T AT 42— arl ﬁfﬁtbiﬁ“
Juyy AFX—7 )V B (WE) 1T, BRI A 32— V=R THER L ET,
8 E'wh N AT, uJu]ijb/i% AFBHDY — AL ET,
256 B b 16 #EHTHERRE D INIT BT, RAM ORI HIEZ FEE T ET,
FRELLRWEE I, WIHEIX T~ T 0 IZR0ET,
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& XILINXs

AR R 1%

B B2A4T & T4 SR BA
INIT 16 % 256 £ ME T _TEr RAM O WIHE %45 E

VHDL f2if ([ RE T —23Y)

WD 2 ODXLNFIELRVES X, at— LTy T4 T4 B S DRl

Library UNISIM;
use UNISIM.vcomponents.all;

ZEEOAT T ET,

-- RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read

- single-port distributed LUT RAM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

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 i1t (A2 RA2 LT —23Y))

// RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read

// single-port distributed LUT RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

RAM256X1S #(

- INIT(256>h0000000000000000000000000000000000000000000000000000000000000000)

) RAM256X1S_inst (

.00, // Readw/rite port 1-bit output

_ACA), // Readw/rite port 8-bit address input
_WE(WE), // Write enable input

_WCLK(WCLK), // Write clock input

.D(D) // RAM data input

)
// End of RAM256X1S_inst instantiation
5 1
Virtex-5 FPGA & —%'— HAK
Virtex=5 FPGA 7 —# ¥ —F : DC BEB LI OAAL Yy TRk
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& XILINXs FA4E: THAY ILAVE

1S5 47 : 32-Deep by 8-bit Wide Multi Port Random Access Memory (Select RAM)

DAl RAM32M DOA(1:0)
ADDRA(4:0

DIB(1:Q DOB(1:0)
ADDRB(4:0

piC(1: DOC(1:0)
ADDRC(4:0

DID(1:Q DOD(1:0)
ADDRD(4:0

WE
WCLK

32-Deep by 8-Wide
Multi-Port LUT RAM

X10952

M=

ZOTFHAL T AUMNE, 32 U—K X 8 B hD~/LF R —k RAM T, [ EX A A L FE R HA 58 2 UBE RE i 2. C
WET, ZOD RAM X, T/31AD LUT (SelectRAM™) Zffi L TA L T VAL NSNDT= T /XA ADT 127 RAM U
V2% LUFER A, RAM32M 2R —% ML 1 DDATARIIAL TIAV RS L, 8 B hEXAL 2 By i/
HLDOKR—F 1 D&, FCAEINLD 2 By gt HUR—bk 3 O0biERShET, Zhick), RAM O A MEDE
XIALEMNI LT 2 B RO FEAH LA AEE TS, DIA, DIB, DIC, 3L DID A& T RCHEUTF —& AN
TR FEAH L/ EEIALR—N 1 D ML A LR =R 3 2D 32x2 7Ty R R—h AEVIZ/R0EY, DID %
TR LT84 . DOD 1ZfF & E® A, ADDRA. ADDRB, ADDRC Z#[RIUTRL RIC#EkiT5&. 32x6 D
VIV F 2TV IR—k RAM 12720 E£3, ADDRD % ADDRA., ADDRB. ADDRC (Z#5fi 3 5L, 32x8 D 7L R —
FRAM T2 FEF, 20 RAM 1213 IEZNICH AR 74X 2 —ar iHET,
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& XILINXs

AR— D 5t 5

R—+r% AF Hae

DOA H TRL A /S2Z2 ADDRA THRESNZFHAHLA—FDTFT —
27

DOB 77 7KL A 32 ADDRB CHESN A H LA —hD T —
27

DOC H 7 TRUA 2SA ADDRC THEESNIZFiAH LA —FDT —
27

DOD H 77 TR A XX ADDRD CHeESN =i A H L/ EE ALK —
DT —HFH 7

DIA AA ADDRD CHESINTEXIALT —H AT GiAHLH DI
ADDRA THiE)

DIB AT ADDRD THRESNI-EZIALT —H NS GirHUHE AT
ADDRB THE i)

DIC AT ADDRD CHEESINTEXIALT —HX AT GEAHLH DT
ADDRC THE7E)

pib M) 7ELA /S ADDRD CHES I BHEABRT =4 AT

ADDRA AT FHRHLTRL R RZ A

ADDRB AS LT RL A XA B

ADDRC AT A LT R A SN2 C

ADDRD ATi SEVhDT —HZEXABR—F, 2V DT —ZFHHL
R—RDOTRLA NZ D

WE AT FA AX—T )V

WCLK AT FAN ray s G LUIEIER )

THAUDANFE

AVAR T T—a Gl

HER et

CORE Generator™ BJX U 4% —K NG

~7uadH%R—h NEE

IO AN, R EEA L EIER BT H USREZH 2 72 RAM 25l 352 L12kh, — D&Y — /v CTHes
TXF7T, RAM OB L2 —REIOEEMIT. Y — L O~v=aT7 L ESRL T EN, RAM32M DA A
vim—aid  RAM 77 2 ar AR REINCIE E T AN ENRL AL S A R — R e R B TEIIAA RIS
BLiE TN ERNSLGAICEITTHIEaBEIOLET, RMFEANLEZITI%E X, RAM32M O /1% FDRSE |2
Wee L C o7 7o rvary OB NEAI 7% EESEHIEE T RETT A, i D RAM OEETIIARETY,

AU IR—=BHZ DA IR—=R DI a7 AFNBINTHE, Juay DL FRVTy P CTF —H & AN JJTEET, 20
A NR—=2FTT Oy VNI AAFIL, 70y DN FRYTyY T RAM ~OEXIALEFEITTEET,
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& XILINXs FA4E: THAY ILAVE

AARB =N BGA O R — R NI, IROIHITHEER LT, WCLK Af1zrmy7 YV —XA(Z, DIA, DIB,
DIC. DID A&+ 55F —% V—21Z, DOA, DOB, DOC, DOD i /7% FDCE @ D A /172X O F 25 ¢
F—a T A LW S IIREROEEICLET, yays AR —T L ¥ (WE) 1T, BRI Ak A
F—T I = AL ET, 5 Bk SAADDRD IEHEAH L/ EZIABZT R AIZ, 5 Bk 232 ADDRA, ADDRB,
ADDRC 135 A H LT RL A T DML ENRHVET, 4729 TINIT A, INIT B, INIT_C, INIT.D @B H 42
&L B —ROHIHAATINAEZ 64 B b (16 #5%) THETEXET, RAM @ INIT fEIZ, ADDRy[z] = INIT y[2%7+1:2%7]
TEEShET, 72Ex1E, RAM ® ADDRC R—h72% 00001 O34 | INIT_C[3:2] {EAZ DT R ATHRAID EE AR
DMTHOIDHRETO DOC R —FDOFHHEIZZ2DET, FRELRWIGEIET, PIHEIZ T X To 220 ET,

FERARELGREM
Bt AT & TIHILE B
INIT_A 16 1 64 £ M T _T¥u A R—1D RAM DO YIHE % 5
INIT_B 16 %k 64 £ M T_TER B #X—h® RAM DI HIE Z 6 E
INIT_C 16 %1 64 £ M TRTER C R—h® RAM O YIHIEZ R E
INIT_D 16 % 64 £ MH T _CEn D R—h®D RAM DO YIHIE A $8 E

VHDL 2k (/2 RA L T—23Y)
WD 2 SOTRFELRVE AL, 28— LTI T 154 E S ORI AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32M: 32-deep by 8-wide Multi Port LUT RAM
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

RAM32M_inst : RAM32M
generic map (

INIT_A => X"0000000000000000", -- Initial contents of A port

INIT_B => X"0000000000000000", -- Initial contents of B port

INIT_C => X"0000000000000000", -- Initial contents of C port

INIT_D => X""0000000000000000) -- Initial contents of D port
port map (

DOA => DOA, -- Read port A 2-bit output
DOB => DOB, -- Read port B 2-bit output
DOC => DOC, -- Read port C 2-bit output
DOD => DOD, -- Read/Write port D 2-bit output

ADDRA => ADDRA, -- Read port A 5-bit address input
ADDRB => ADDRB, -- Read port B 5-bit address input
ADDRC => ADDRC, -- Read port C 5-bit address input
ADDRD => ADDRD, -- Read/Write port D 5-bit address input

DIA => DIA, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRA

DIB => DIB, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRB

DIC => DIC, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRC

DID => DID, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRD

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

ZZ End of RAM32M_inst instantiation

Virtex-5 5473') 74K (HDL F)
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& XILINXs

Verilog

Bt (A REVT—23Y)

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

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

RAM32M #(
- INIT_A(64>h0000000000000000), 7/ Initial contents of A Port
- INIT_B(64”h0000000000000000), // Initial contents of B Port
- INIT_C(64~h0000000000000000), // Initial contents of C Port
- INIT_D(64”h0000000000000000) // Initial contents of D Port
) RAM32M_inst (

);

.DOA(DOA) , //
.DOB(DOB), 1/
.Doc(Doc), //
.DOD(DOD), 1/

.ADDRA(ADDRA), //
.ADDRB(ADDRB), 7/
_ADDRC(ADDRC), 7/
.ADDRD(ADDRD), 7/

_DIA(DIA), //
//
_DIB(DIB), //
//
.DIC(DIC), //
//
.DID(DID), 1/
//
_WCLKQWCLK), 7/

_WEQWE) //

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

TR
Virtex—5 FPGA = —# — H AR
Virtex—-5 FPGA & —# > — : DC B L OAA v F Fik
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& XILINXs FA4E: THAY ILAVE

RAM32X1D
J1)25 47 : 32-Deep by 1-Wide Static Dual Port Synchronous RAM

E | RAM32x1D

o 7

SPO

2
9]
o
=

>
)

DPO

22 =]
K SR

DPRAO |
DPRA1 |
DPRA2 |
DPRA3 |
DPRA4 |

X9261

M=E

_OD%“#“%/ TLAVMEI 32 TUV—R X1 EYRDOTF 27 /L AR—F SRAM T, A EZALEREZHZ THOET, T34
A2, A LT R X (DPRA4 ~ DPRAO) LEXAHRTRLUA (A4 ~ A0) DI LT 2 FEFEDO T RL A R—FRHY
ifro IO 2 FEEOT RVA RN —NMNIZRIZIERY T, SAHLTRLRIZLS>TH IR (DPO) IZH 1 &N A1E
D ESI, EEIALTRVAIZES TEZIAAREITOMNERIMEESNET, T4 A2 —7 /L (WE) 28 Low D4
T4k 7y (WCLK) OEBIT IR IIL, RAM TSN CODEITZE L £ A, WE 28 High ®#4 . WCLK 23
Low 75 High IZ8I0 b aE X2, 7 —H# ATJ) (D) DEN 5 B hOEXIALT RLATERRNINZT —RIcn—REh
F9, EXIAALZELATIITIZL, WCLK 23 Low 2°5 High ICHIV D ARINC, EZIALT RV AET —HX A Ofi %%
ESELZHERHVET, WCLK (T 74/ TIXT 2747 High TTR, A N—ZEERLTCT 7747 Low 127
HZELTEET, WCLK D AR M BENT- A 3—Z T RAM 7 oy 7 NICHAAENE T, INIT BIEEE
A3 5L, a7 4F2—a iz RAM32XID 28k CEEd, E—NRINZKROMERIIRLET,

SPO H 7121%, Ad ~ A0 THREINAEY BIVOMENH 1S ET, DPO H I, DPRA4 ~ DPRAO THEE
NIAEY BADENRHHENFET, ESIALLEL, 5EAHLT LA R —FDTRLRIZITREINLEY A,

am IR R

AN HAh

WE (E—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 (FEAHHL) ! X data_a data_d
THAVDARNEE

Y PR ENS Gl

HE i

CORE Generator™ LW 4 —F ARy

~7aDYHE—R D)

Virtex-5 54 7351) 5i4F (HDL )
UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com 257




& XILINXs

AR R 1%

B BT fi& TIHILE EREA
INIT 16 HEL 32 By ME T RCT¥nr ROM, RAM, L' 2%  LUT OW¥IHEZ & E
VHDL it (/> RE2 T —23Y)

WD 2 DODLBFIELRNES T, a— LTy T4 T4 B S ORNAE T ET,

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 12.4

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
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM32X1D_inst instantiation

258
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& XILINXs

Verilog E81 (A RAV T —23Y)

// RAM32X1D: 32 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

RAM32X1D #(

- INIT(327h00000000) // Initial contents of RAM

) RAM32X1D_inst (

.DPO(DPO), //
.SPO(SPO), //
-AO(AD), //
LAL(AD), //
_A2(A2), //
.A3(A3), //
_A4(AD), //

.D(D), 7/
.DPRAO(DPRAO), 7/
.DPRA1(DPRAL), //
.DPRA2(DPRA2), //
.DPRA3(DPRA3), //
_DPRA4(DPRA4), //
_WCLK(WCLK), 7/
_WE(WE) 7/
);

Read-only 1-bit data output
Rw/ 1-bit data output

Rw/ address[0] input bit

Rw/ address[1] input bit

Rw/ address[2] input bit

Rw/ address[3] input bit

Rw/ address[4] input bit

Write 1-bit data input
Read-only address[0] input bit
Read-only address[1] input bit
Read-only address[2] input bit
Read-only address[3] input bit
Read-only address[4] input bit
Write clock input

Write enable input

// End of RAM32X1D_inst instantiation

B AR

Virtex-5 FPGA = —#"— B AK

Virtex—5 FPGA & —#3—F : DC ¥t B L OAA » F 51k
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& XILINXs

RAM32X1S_1

J1)257 47 : 32-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

WE | RAM3XIS 1| q

> > >
F2[°]

X8417

M=

ZOTHA TUAVME 32 U—FK X 1 B b SRAM T, FIESAZEELZM A TWET, T48 A 3x—7 L (WE)
2 Low OE . A4 7y 27 (WCLK) OB TR S4, RAM (SIS TODIIZZLL ¥ A, WE 28 High
(2725 & . WCLK 28 High 7°5 Low (ZUI0 A&z, T—X AN J) (D) DEMN 5 EY RO TRL A (A4 ~ A0) TiE{R
SN —RIZe—RENFET, EZIAAZIELIATOICIE, WCLK 23 High 7205 Low ([ZHIV O DHIIZ, EXIART
RLAETFT —H AN OEEZ B ESEDILENHVET, WCLK IXT 74V TIET 7747 Low TR, AR —F%
fERLCT 27747 High\IZ9T 52, TEET, WCLK D AT Ry MIELESNIZA L/ N—FE, RAM 7 a7 NI/

HIAENET,

HAE (O) I HENAEIL. TRUA B THRIESNTZ RAM NOMLE IS CTWAIE T, INIT @821

M2, ar74F 2 —3 3012 RAM32X1S 1 #81#{b T&x £,

MR

AR Hh

WE (E—F) WCLK D 0

0 A L) X X T—5

1 (FEAHHL) 0 X T =

1 (FEAHL) 1 X T—5

1 (FEZIAH) l D D

1 (BEAHIL) ) X T4

T —H& =AM~ A0 THREEINZV—FK

THAODANEE

Y PR ENS AJ

#H7m Eiis

CORE Generator™ BL UV 4 —FK ATT

~7uOHR—k ol

Virtex-5 4731 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

ERAARELE
B BA4T [l FIHILE sRBA
INIT 16 ¥ 32 By ME 0 RAM, L' 2% LUT OFIHIEAEE

VHDL ik (/2 RAVO T —2 7))
WD 2 SOXLBGFEELENEASIT, 2 — LTy T4 T4 B2 ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

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 B8 (A RAV T —23Y)

// RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 12.4

RAM32X1S_1 #(
- INIT(327h00000000) // Initial contents of RAM
YRAM32X1S_1_inst (

.0(0), // RAM output

_A0OCAO), // RAM address[0] input
_A1(Al), // RAM address[1] input
_A2(A2), // RAM address[2] input
-A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.bD(D), // RAM data input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

)
// End of RAM32X1S 1 inst instantiation
AR
Virtex-5 FPGA . —#— H AR
Virtex—5 FPGA 7 —# > —h : DC ¥tk L A A F Hi
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AT THAY ILAVE & XILINXs

RAM32X2S
J1)2F 47 : 32-Deep by 2-Wide Static Synchronous RAM

RAM32X2S
WE 00

Do ot

D1
WCLK

A0

Al

A2

A3

A4

X4947

M=

ZOTHA TUAVMNE 32 U —K X 2 B b SRAM T, AIHESIALZEELHZ TWOET, TA48 A 3—7 /L (WE)
28 Low DA T4 7aw 7 (WCLK) OB ITER S, RAM TSN TWAIZZE{L L £8 A, WE 73 High (2
725k, WCLK 2% Low 235 High I2HI0 b5 Lx12, A (D1 ~ D0) DfEA 5 EYRDOTRLZ (A4 ~ A0) TiEIREH
7-U—Rice—REnEd, EXALEZIELATIITIE., WCLK 28 Low 2>5 High ICHIV DA, EBEALTRL AL
F =B AT O ZESEDIVHENHYET, WCLK ILTFT 74 /LTI T 7T 47 High TN, Ao "—Z%fHLT
TIT47 Low IZT5ZEHTEET, WCLK DA Ry MIELE SILZA Y N —Hd, RAM 7 ay 7 NIZFLAGA Fi
F9, HHEY (01 ~ 00) I HENAMEIE. TRV R BV T ESNT- RAM NOAL B IS TWLAE T,

INIT_00 F8 LN INIT01 @218 L C RAM32X2S O ¥ HIEAZ e E CEE4,

IR

ARD H A
WE (E—F) WCLK D 00 ~ Of
0 (REAHL) X X F—x

1 (B L) 0 X =k

1 FEAHL) 1 X =y

1 (FEZiAH) 7 D1 ~ DO D1 ~ DO
1 (FEAHL) ! X P
F—X% = Ad ~ A0 THRESNZTY—FK

THAVDARNEE

A AR L =g ]

Heda HELE

CORE Generator™ X w4 —FK ARy

~7rdDHR—h F
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& XILINXs

AR R 1%

B 24T & TI4ILE &5 BA
INIT_00 16 % 32 By M T _TEn RAM OE vk 0 OYIHIEATEE
INIT_01 16 KL 32 By Ml R NG RAM OE vk 1 OFIHEEIEE

VHDL 838 (/2 RA O T—2 7))

WD 2 SOXNEELRNEASITE., 2 — L T T T B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
-— Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

RAM32X2S_inst : RAM32X2S
generic map (

INIT_00 => X'"00000000", -- INIT for bit O of RAM
INIT_01 => X"00000000"") -- INIT for bit 1 of RAM
port map (

00 => 00, -- RAM data[0] output

01 => 01, -- RAM data[l] output

A0 => A0, -- 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[1l] input

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

);
-- End of RAM32X2S_inst instantiation

Verilog E81 (A RAV T —23Y)

// RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 12.4

RAM32X2S #(
_INIT_00(327h00000000), 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
_A0CAO), // RAM address[0] input
_A1(AL), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.Do(D0O), // 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

Virtex-5 4731 (K (HDL F)

UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com
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EA4E: FTHAU ILAVE & XILINXs

MR ¥R
Virtex-5 FPGA = —#— HAK
Virtex-5 FPGA 7 —# 3 —h : DC FrtEIB LA A v F Fi
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& XILINXe FA4E: THAY ILAVE

RAM64M

1S5 47 : 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)
DIA | RAM64M DOA

ADDRA(5:0 —
DE [ DOB

ADDRB(5:0 —

Attributes
INIT_B=0000000000000000

DiC | DOC

ADDRC(5:0

DID

— DOD
ADDRD(5:0) | =
WE
WCLK | 64-Deep by 4-Wide

Multi-Port LUT RAM

X10953

M=

ZOFHAL T AUMNE, 64 U—K X 4 By hD~/LF R —k RAM T, [ EX9A I & FE R A 58 2 H U RE i 2. C
WET, 2O RAM 1L, T /3AAD LUT (SelectRAM™ E4FEIEILD) 2L TA T VAL NSNS, 7y Y RAM
VY —25FHHALERF A, RAMBAM 2R —F U ME 1 DDOARTARZAL TVALNEINET, 4 BV hEXIAL 1 BV
AL OR =k 1 D&, FCARINLD 1 EyhgiAH LR —k 3 ONBERESN S TEY, RAM @ 4 By hEEIA
HBLIOMEMNE YA LN ARET T, DIA, DIB, DIC, 8L DID A& RTCEUT —Z AN HERT5HE.
FAHL/EEALR =R D MSELFHAH LA —F 3 D0 64x1 7Ty R R—hk AEVIZARDET, DID 275K
W L= 4 . DOD 13 & £ A, ADDRA, ADDRB, ADDRC #[RIUT RL A2k 4 5L, 64x3 DI T L
F a7 L R—k RAM 12720 F3, ADDRD % ADDRA. ADDRB., ADDRC |Z#:f5 3 5& . 64x4 D27 )L BR—k RAM
WZ20ET, 20O RAM IZIX ZNDICH AMAEear 74X 2 —2ary BhVET,
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AT THAY ILAVE & XILINXs

AR— D 5t 5

R—r4% AR = B EE

DOA Hh 1 TRL A NA ADDRA THRESN -G A LA —
rDT —HH F

DOB H 1 TRUA S Z2 ADDRB THESIN it A H LR —
rOT —HH N

DOC D 1 TR A XA ADDRC CHEESNT-#AH LR —
rDT —HH 77

DOD A 1 TRLZ /2 ADDRD THEESNIZF A+ ML/ &
ZIABR—bDT —ZH

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

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

DIC A7 1 ADDRD CHEESN-EZIALT —X AT G
Zr U F71% ADDRC T E)

DID AT 1 TRL A /S 2 ADDRD THRESN - EZIAL
T —HANT)

ADDRA A7 6 FWAHLTRL A X2 A

ADDRB A7 6 FHRHLTRLZ N2 B

ADDRC AH 6 FLHHLTRLZ AR C

ADDRD A 6 1Y RDF =4 HXARA =], 1 By hDF —
MAHLR—=FDOTRL A XA D

WE A7 1 FAN A =TIV

WCLK AT 1 TAL rayy (FAHAHUILIER)

THALDANFE

AVAB =g il

e HELE

CORE Generator™ B L O 4 —F ANH]

~ZudDYR—h K]

IO AN, R EEA S EIER G H UMSREZF 2 72 RAM Z5Ealk 352812k, — D&Y — /v CTHEs
TEET, RAM OH#faB L0 —RpIOFEMIL, B — L DO~=aT7 L EZ L TTEE, RAM6AM DA AH
vvx—vat, RAM 777 ar BRI E T AL ERH DG E . 2R — R M PRI TEZITMR I
BLiE oM ENH LG AEICFEITTHIEEBEIOLET, FMH AN LA 61X, RAM64M O H /)% FDRSE (Z
Bl L CT7 7o rar O NFAI 7% ESEHTELFRETT 28, B O RAM OIETIIARETT, A /3—
HEZ DA IR— D Iay 7 AINBINT 58, 7ay O TR0y TF — X2 AT TEET, ZOA 3 —
I 7oy NI AIAEIL, 70y DALE RN Ty YT RAM ~DEBXALLZEITTEET,
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& XILINXs FA4E: THAY ILAVE

AARB =N BGA O R — R NI, IROIHITHEER LT, WCLK Af1zrmy7 YV —XA(Z, DIA, DIB,
DIC. DID A&+ 55F —% V—21Z, DOA, DOB, DOC, DOD i /7% FDCE @ D A /172X O F 25 ¢
F—a T A LW S IIREROEEICLET, yays AR —T L ¥ (WE) 1T, BRI Ak A
F—T I = AL ET, 5 Bk SAADDRD IEHEAH L/ EZIABZT R AIZ, 5 Bk 232 ADDRA, ADDRB,
ADDRC 1F5 A LT FLRICERGTHLENHVET, 472 a TINIT A, INITB, INIT_C, INIT.D J& %M H 5
HEBER—FOHIATINEFE 64 £ b (16 #EE) THRETEET, RAM @ INIT f#i%, ADDRy[z] = INIT y[z] T
FHEINET,

7L %1%, RAM @ ADDRC R—h7% 00001 O34 INIT_ Cl1] fEF DT R A TR DEZ AL TTHISRETO DOC
R—bOYPEIZR20ET, FBELRZWEAEIT., MIHEIXT T ITRET,

FRARELTREM
B 247 ] TIHIE &t B3
INIT_A 16 %k 64 £ M FTRTER A R—h® RAM O YA 15 E
INIT B 16 3% 64 £ M ERA N Ged=: B 7R—h® RAM DI HIE 28 E
INIT_C 16 #:%K 64 B MH FTRTERm C R—h® RAM D FIIE %5 &
INIT_D 16 %% 64 £ M 4 _CEn D R—h RAM O W HIEZ 45 &

VHDL 2k (/2 RA T —S3Y)
WD 2 SOTRFELRVE AL, A — LTI T 15 H S ORI AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64M: 64-deep by 4-wide Multi Port LUT RAM
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

RAM64M_inst : RAM64M

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 1-bit
DOB => DOB, -- Read port B 1-bit
DOC => DOC, -- Read port C 1-bit

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

output
output
output

DOD => DOD, -- Read/Write port D 1-bit output

ADDRA => ADDRA,
ADDRB => ADDRB,
ADDRC => ADDRC,
ADDRD => ADDRD,
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 1-bit data

-- read addressed
WCLK => WCLK, -- Write clock
WE => WE

-- 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

Virtex-5 4731 (K (HDL F)
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AT THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// RAM64M: 64-deep by 4-wide Multi Port LUT RAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

RAM64M #(
- INIT_A(64>h0000000000000000), 7/ Initial contents of A Port
- INIT_B(64”h0000000000000000), // Initial contents of B Port
- INIT_C(64~h0000000000000000), // Initial contents of C Port
- INIT_D(64”h0000000000000000) // Initial contents of D Port
) RAMG4M_inst (

-DOA(DOA), // Read port A 1-bit output

.boB(boB), // Read port B 1l-bit output

.boc(boC), // Read port C 1l-bit output

.bob(boD), // Readw/rite port D 1-bit output

_DIA(DIA), // RAM 1-bit data write input addressed by ADDRD,
// read addressed by ADDRA

.DIB(DIB), // RAM 1-bit data write input addressed by ADDRD,
// read addressed by ADDRB

.DIC(DIC), // RAM 1l-bit data write input addressed by ADDRD,
// read addressed by ADDRC

.DID(DID), // RAM 1l-bit data write input addressed by ADDRD,

// read addressed by ADDRD
-ADDRA(ADDRA), // Read port A 6-bit address input
-ADDRB(ADDRB), // Read port B 6-bit address input
-ADDRC(ADDRC), // Read port C 6-bit address input
-ADDRD(ADDRD), // Readw/rite port D 6-bit address input
_WE(WE), // Write enable input
-WCLK(WCLK) // Write clock input

)
// End of RAM64M_inst instantiation
5 MR 1R ¥R
Virtex-5 FPGA == —+4%— HJAF
Virtex=5 FPGA 7 —# 3 —1 : DC FiEB L OAAL v FFiE
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& XILINXs FA4E: THAY ILAVE

RAM64X1D

J1)25 47 : 64-Deep by 1-Wide Dual Port Static Synchronous RAM

s
m

RAM64x1D

o

|spo

2
9]
o
=

DPO

|7]x[5]%]=]3]
gl |=|O

DPR

>
o

o
n
Y
>

o
n
Y
>

]
U
Yl
>
w

DPRA4
DPRA5

X9263

M=

ZOFYAL TLAVMNE 64 U —K X1 EYDOFT 27 /L AR—k SRAM T, [ EEALEELZHZ TWHET, T2
A A X, A LT R A (DPRAS ~ DPRAO) EEXIALTRLUA (AL ~ A0) OMILLT- 2 FEEHDO T RU A R — )3
HVET, 2O 2BHOT LA R—MIZRIZERWY T, GAHLTRLRIZE->THAE Y (DPO) I &
LENFEESI, BEIART L AL TEZIARZITOMEN B ESNET, FAh A= (WE) 23 Low D3
AL T4 Z7ay s (WCLK) OEBIT A I, RAM 2SN T A EITZA{ELER A,

WE 73 High {2725 &, WCLK 2% Low 25 High (ZYI0 DB L&, T —HX A ) (D) OfED 6 E v O EZIALTRL A
(A0 ~ AB) TEIREINTZV—RiZu—KRshEd, %@&%Ebdﬁ 1Z. WCLK 2% Low 7»5 High (28I &5
ANZ, BXIAALTRLAET —Z AJJOMEEZESTELILERHVET, WCLK LT 74V N TIXT 77147 High TF
AR 4’//\»—9%1@%(77747 Low {2982, TEET, WCLK O ARy MIBELESILIZA Y/ 3—#(E, RAM
Tay NI ARIAENET,

SPO I J1TiE, A5 ~ A0 THEINZAEY BN & ET, DPO H/112iX. DPRA5 ~ DPRAO THE
XNTFAEY BADOENIEDENET,

AE . EXALMMIT, FEHAHLTRL A R—FOT L AT HESNEE A,

miER
AR H A
WE (E—F) WCLK D SPO DPO
0 GGeAHL) X X data_a data_d
1 (FEAHL) 0 X data_a data_d
1 (FEAHIL) 1 X data_a data_d
1 (EZIAR) 1 D D data_d

1 GRAHL) ! X data_a data_d

dataa = A5 ~ A0 THRESN/ZUV—K

data_d = DPRA5 ~ DPRA0 T EII/-U—NF
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& XILINXs

THAUDANFE

AVARBE v —gy AJ
CORE Generator™ BX U 4% —K NG
~7udHR—h A

EARTREE R 1%

B BT E T4k

&t B4

INIT 16 HE% 64 B Ml T_CEn

RAM, L 2% LUT O¥EEAIEE

VHDL i2if ([ RA S T—23Y)

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 12.4

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[1l] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
DPRA4 => DPRA4, -- Read-only address[4] input bit
DPRA5 => DPRA5, -- Read-only address[5] input bit
WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

);
-— End of RAM64X1D_1_inst instantiation

WD 2 DOXNFELRNG G, a8 —L T2 T T H S QRN T ET,
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& XILINXs

Verilog E81 (A RAV T —23Y)

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

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

RAM64X1D #(

- INIT(64>h0000000000000000) // Initial contents of RAM

) RAMB4X1D_inst (

.DPO(DPO), //
.SPO(SPO), //
-AO(AD), //
LAL(AD), //
_A2(A2), //
.A3(A3), //
_A4(AD), //
.A5(A5), //
.D(D), /7

.DPRAO(DPRAO), 7/
_.DPRA1(DPRAL), 7/
.DPRA2(DPRA2), //
_.DPRA3(DPRA3), //
.DPRA4(DPRA4), //
_DPRA5(DPRA5), //
_WCLK(WCLK), 7/
_WE(WE) //
)s

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[0]
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

EER N

Virtex-5 FPGA = —#"— B (K

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

Virtex—5 FPGA & —#% > —h : DC B L OAA v F Fik
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AT THAY ILAVE & XILINXs

RAM64X1S
125747 : 64-Deep by 1-Wide Static Synchronous RAM

RAM64x1S

o[

0]

=
[9)
Q
=

>
o

EE[E[R %]
(S0 R ROV S I

X9265

M=E

ZOTHAY T AT 64 U—R X 1 Ewvh® SRAM T, R ESALEIELZHZTHOET, FA48 132 —7 /1 (WE)
2 Low DA T4k 7y (WCLK) OERBIT BRI, RAM IS TOAEIZZE/L L £ A, WE 28 High 12
725E, WCLK 728 Low 75 High (2HI0 DA LEIZ, 7 —HX AT (D) DEN 6 EYROTRL A (A5 ~ A0) TN
72U —Rlice—RE3nFET, WCLKIZT 74NV NTIET 7747 High TTN, A _X—X&FEHLTT 27747 Low I
THIELTEET, WCLK DA Ry MIELE SILIZA Y =L, RAM 7y 7 NI AAENET,

HAOE Y (O) ITH1ENAfEIL, TRV A B THRESILEZ RAM WO B IZENSILTWAIE T,
INIT BHEAFERTIE. ar 74X 2b—varbiczoo L AL ek exEd,

IR
E—FNEREROGmELITRLET,
A% H 77
WE (E—F) WCLK D 0
0 (L) X X -
L (#7HL) 0 X =
1 (FEAHL) 1 X F
1 (FEEAL) 7 D D
L GEA L) ! X =
F—4 = A5 ~ A0 THEINZY—F
THAODANEE
AVAR =gy af
i e 12
CORE Generator™ B L7 4 —K ]
< 7aDYR—k ]
ERATTREG R IE
B B4 & TI4ILb B
INIT 16 3% 64 £ M +_CT¥n ROM, RAM, LU 24 | LUT O #I %45 &
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£ XILINX: TLAUK
VHDL &Rk (/2 RAVST—23Y)
RO 2 DDIPFELRNE G, a8 =L T=r T T E S ORIV 1T £
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 12.4
RAM64X1S_inst : RAM64X1S
generic map (
INIT => X"0000000000000000"")
port map (
0 =0, -- 1-bit data output
A0 => A0, -- Address[0] input bit
Al => Al, -- Address[1] input bit
A2 => A2, -- Address[2] input bit
A3 => A3, -- Address[3] input bit
Ad => 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 58k (A RA T —3Y)
// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 12.4
RAMB4X1S #(
- INIT(64>h0000000000000000) // Initial contents of RAM
) RAM64X1S_inst (
.00, // 1-bit data output
_A0CAO), // Address[0] input bit
_A1(Al), // 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
.D(D), // 1-bit data input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input
)N
// End of RAM64X1S_inst instantiation
EX LR
Virtex-5 FPGA == —H# — AR
Virtex-5 FPGA 7 —4% > —h : DC itk LA > TRtk
Virtex-5 547 3') 774k (HDL F)
UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com 273



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

AT THAY ILAVE & XILINXs

RAM64X1S_1
J1)25 47 : 64-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

— {RAM64x1S_1

BE

[©)

=
a
o
=

|5]2[5]3]2[54

X9266

M=

ZOTHA T ANT 64 T—K X 1 Evho SRAM T, RIMEZIALEELZHZTHET, FA48 32—/ (WE)
2 Low OE . 74 78y 27 (WCLK) OB 1T AR S4, RAM (SIS TWODIIZZELL ¥ A, WE 28 High
(272 %L WCLK 23 High 205 Low (ZHIW DL EXIZ, 7 —X A1 (D) DfEN 6 ERDTRLA (A5 ~ A0) TR
SNV —Rica—R&EnEd, EXIABLZIELIATHICIEL, WCLK 73 High 725 Low (ZBIV DL ARIIC, EXIALT
RLAETFT —H AN OEEZ B ESEILENHVET, WCLK IXT 74V TIET 7747 Low TN, AR —F%
fERLCT 27747 High lIZ9T 52,5 TEET, WCLK D AT Ry MIELESNIZA L /N —HE, RAM 7 a7 NI
BIrAENET,

HAE L (0) ICH 1SN DHIE, TRVA B THRES L RAM WOALEIZHENS L TOAIE T,
INIT BHEEFERATHE, 274Xz —varPIicion L AL Nk exE4,

IR R

AR 5
WE (E—F) WCLK D o]

0 (FEAHL) X X =
1 (FEAHL) 0 X T —H
1 (FEAHL) 1 X T—%
1 (FEEIAH) ! D D

1 (FEAHL) i X T—H

F—X&=A5 ~ A0 THEEINTZU—F

FHALDANF K

Y R o
7 HELE

CORE Generator™ BX Uy 4% —K NG

~7uadH%R—h RA]
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& XILINXs

AR R 1%

B BA4T B

FI+ILE

At BA

INIT 16 £ 64 &

v Mt

FRCEn

ROM, RAM, L' 2%&  LUT D ¥IHE A+

e

rE

VHDL 83k (/2 RA T —2 7))

WD 2 ODOLBFELAENWE ST, 2t — LT T4 T B E ORI T E 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 12.4

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 instal

output
input bit
input bit
input bit
input bit
input bit
input bit
input

Kk input

le input

ntiation

Verilog i1k (A RAV 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(AO0), // Address[0]
_A1(AL), // Address[1]
_A2(A2), // Address[2]
-A3(A3), // Address[3]
_A4(A4), // Address[4]
-A5(A5), // Address[5]
.b(D), // 1-bit data
_WCLK(WCLK), /7 Write clock
-WE(WE) // Write enabl

N

edge write, asynchronous read single-port distributed RAM

version 12.4

// Initial

output
input bit
input bit
input bit
input bit
input bit
input bit
input
input
e input

// End of RAM64X1S_1_inst instantiation

s HIEHR

Virtex-5 FPGA == —#— A

e

Virtex=5 FPGA & —# > —h : DC ¥tk B L OAA » F Hi ik

contents of RAM
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J1)2F 47 : 64-Deep by 2-Wide Static Synchronous RAM

RAM64X2S
WE RAM64x2S
Do | | 0
o | o1
WCi
i
A1_
&
&
M |
Ai
X9410
M=

ZOTHAY TUAVRME 64 U—K X 2 B b SRAM T, FIESIAZEEELZHZ TWET, T48 A 3—7 /L (WE)
S Low OG5 A4 7ay 7 (WCLK) OEBITEMASIL, RAM 2SIV TWDIEIZZEL L £ A, WE 23 High (2
725E, WCLK 28 Low 75 High (2810 b aLxiz, AJ7 (D1 ~ D0) DIED 6 B RO TR A (A5 ~ A0) TiERS
NEU—Riie—rFaEnEd, EZIAALEZELATITIE, WCLK 73 Low 225 High ([ZHIV D LHIIZ, EXIAARTRL
ALTF —Z AT OMEER L ESEIVLENHVET, WCLK IXT 74/ TIE T 27T 47 High T, A" —F%Af
LCT 7747 Low IZT 528 TEET, WCLK DA )Ry MIELE SN TZA > /N —2 X, RAM 7 1y 7 NIZHL Z0 A

FNET,

HAE > (01 ~ O0) ICH /1ENDEIL. TRV A B TR ESNZ RAM NON BTSN TWDIE T, INIT.00
BIXOINITOL BHEEZHERALCZOT VA L A ROMIEEZ R ETEET,

imEE R

AN H A
WE (£—F) WCLK DO:D1 00:01
0 (FAHiL) X X "
1 (FEAHL) 0 X 5
1 (FEA L) 1 X P g
1 (FERAH) 7 D1 ~ DO D1 ~ DO
1 (BEAHIL) l X T—4
T —# =A5 ~ A0 TIHEINLT—F
THALDANABE

Y PR ENS A

HE 7 Eii

CORE Generator™ X w4 —F ARy

~7adDH¥R—h AH\]
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ERATREG R

B AT E T4k &7 A

INIT 00 16 % 64 £ Ml T _CEnr RAM, LY 2% LUT OHIHMEE 5 &
INIT_01 16 ##L 64 £ ME T _RC¥n RAM, LY 2% LUT OYIHEZIEE
5 1

Virtex-5 FPGA . —# — H AR

Virtex—5 FPGA & —#% > —h : DC #1E B X OA A F Fi i

Virtex-5 4731 (K (HDL F)
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& XILINXs

O
DIA(15:0 RAMB18
DIPA(1:0 DOA(15:0)
ADDRA(14:0 Port A Attributes DOPA(1:0)
WEA(1:0 DOA_REG=0
INIT_A=0
ENA READ_WIDTH_A=0
SRVAL_A=0
REGCEA WRITE_MODE_A=WRITE_FIRST
SSRA WRITE_WIDTH_A=0
CLKA NOTE:
INIT_xx and INITP_xx
values not shown.
DIB(15:0
DOB(15:0)
DIPB(1:0; Port B Attributes
DOPB(1:0)
ADDRB(14:0 DOA_REG=0

INIT_B=0
READ_WIDTH_B=0

SRVAL_B=0

ENB WRITE_MODE_B=WRITE_FIRST
WRITE_WIDTH_B=0
SIM_COLLISION_CHECK=ALL

18 kb BlockRAM

X10957

ME

71)2F 47 : 18K-bit Configurable Synchronous True Dual Port Block RAM

Virtex®-5 7 /3A AZIE 7 27 RAM D3 E & £, FIFO, HE)—F —iT1E RAM, 7213 RAM/ROM (36 Kb %
721X 18 Kb) LLTCar 74X al—arT&FET, ZNbD 7 uys RAM IZIE, REDOA VT v T — X & Em) o
FHRIZHANCXE T, RAMBIS Zffi fH9%&, 18kb @ FIFO O 7 0y RAM ~T V7 EATEES, ZOTL AL NED
A —R Bt He, KAID RAM Z B C&E Y, ZOTL AN, 1 Evh X 16K V—F~ 18 vk X 1024 V—FK
DFEEIRT 2TV AR—FRAM &L Car74F 2l —aTEET,
NAHZay 7RI FMLTEITENET, 7272L. READ & WRITE 12522 L TR, BAEVIZIERIMIT. 7
LAY TLAIZT 7V BALET, JAWT —HIETar74¥al—ar358 A ARX—T NOEZALIMNAREIZ
RO A TarOH LY AZEFEHL T RAM @ clock—to—out # 1 L& 5EHE CEET,

L HLEBHZIARIL, AR —R MRS

R—bkdEREA
R—r4 AR = e
DOA. DOB H A 1.,2,4,.8,16 R—KA/B DT —HH TJ/A
DOPA, DOPB H 0.1.2 K=k A/B DRUT 4 F—HHFIRA
DIA. DIB AN 1.2.4.8,16 AR—KA/B DT —H A TJ/NA
DIPA, DIPB A 0.1.2 K=k A/B DRUVT 4 F—H ANFJRA
ADDRA. ADDRB A 14 R—k A/B DT RLZAA SRR
WEA AH 2 A=k A DSAMETAN A RX—T L
WEB A 2 A=K B ODNNAMETAR A Rx—T )V
ENA. ENB AhH 1 RN—hk A/B DAX—T )L
SSRA. SSRB AH 1 F—FA/B OH L CAEZOREHEY N VB
b, High (2725 &, B#AR —hD 7 Vv R/
Ut v kA SRVAL_A/SRVAL B T E -
12720 ET,
Virtex-5 54731 A4F (HDL )
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R—r4 B[ B HEBE
REGCEA. REGCEB AH 1 R—FA/BOH AL IREZD IOy T A F—
TIVAS

CLKA, CLKB AN 1 R—FA/BDray s N7
THADARFE

A VARR L T—g il

Ejid Ejikh

CORE Generator™ 8L 4 —FK nJ

~7adYR—hk )

WD, SESFRR—MEDT —H, TRUVABLOTA M 2—T NV Efia , R—b A 72138 —k B ® DATA_WIDTH
DIEZEIRLET, RIUR—FDOF A H L EEEIAL TRLDELZHE T 25515, TRV AR ZREIN TEXHLH1C
ZORDT —HEBNRENTD 2 D&FHL TSN,

BEDary 74X 2l —al TREIZRLRNWT —X R—FBIXOT R A R—MI, ROFISNERE TR
T ANEIZT TR ICHESG T ALERHYET,

DATA WIDTH fE | DI. DIP i ADDR ##5t WE $#5 DO, DOP 5
1 DI[0] ADDRI[14:0] WE[1:0] 2> 7L o—H — DO[0]
WE {5 52t
2 DI[1:0] ADDR[14:1] WE[1:0] &3> 7L o—H— DO[1:0]
WE {5 7% (286t
4 DI[3:0] ADDR[14:2] WE[1:0] 23> 7 0 m— P — DO[3:0]
WE 18 & \C Bt
9 DI[7:0], DIP[O] ADDR[14:3] WE[1:0] #3027 L 2—H— DO[7:0]. DOP[0]
WE {5 5 (2Bt
18 DI[15:0], DIP[1:0] ADDR[14:4] WE[1:0] 38X WE[1] &= — DO[15:0], DOP[1:0]
W — WE 18 5 (2 Bt
AR E
B BT & FI4ILE 5 BA
DOA_REG, = 0.1 0 iz 112352, RAM O LA HA F—
DOB_REG TIVIZ2Y . RAM 2350 clock—to—out Z A LS
EiEsnET, L ALV T 0
7 BAZVTEIMUET, EE 01T 5L,
1 7ayy YAV THi A U FTRETT M,
clock—to—out ZA LN EL/2DFET,
INIT_A 16 HE% 18 B ME T RCTPu a7 4F¥ 2l —TarkoOR—FA OHIID
W EERELET,
INIT_B 16 HE% 18 B ME T _RCEe T A4FX 2l —ar Bk OR—NB OH IO
VM EEREELET,
READ WIDTH_A B 0,1.,2,4,9.18 |0 R—F A DHHHLOF —ZIREfRELET
T4 EvhEET), 0 DBAT, R—F0
FHENEEA,

Virtex-5 4731 (K (HDL F)
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=4k

847

fE

T4k

iR

READ_WIDTH_B

i

0.1.2,4,9,18

0

R—FB OFAHLOT —HigEEELET
(RUT 4 EvbEETe), 0 DAL A—M0
fEASNFEA,

SIM_COLLISION_
CHECK

LT

ALL,
WARNING_
ONLY,
GENERATE_ X_
ONLY,

NONE

ALL

AEVDORAENBAELTZHEAILIaL—vay
DOEMEERET TEET, uin‘\ﬂi “Mk@&io@“(ﬁ“o

ALL IZERETHE, BE Ay —U RN
S, BTSN BIUOARVOMHENAR
E X)) 2 ET,

WARNING_ ONLY [ZRRET DL, Bh Ay
=T OHRNHEN, BET A 1Bk
UABYDMEITZOEERFSNETT,

GENERATE_X_ONLY TR ET D&, ik
Aye— i hEn g, HETLH LR
FORABVDERARE X) 12720 ET,

NONE IR ETHE, BiE Ay — V1T H
NENT, BET AR TBLOAEIDOE
IZEOFERFEINET,

AE: ALL DS OMEICEETHE, v Ialb—
/a/EP T PAL OMBEERBR CTERLI2DT
. ZOMEEEETAEAIREENSLETY,
ﬂé?ﬂ]} I . Tapk/ vz —vay FHAL HA

Fl&S L TIZE N,

SIM_.MODE

padl

SAFE %7213 FAST

SAFE

Ralb—varOHDRBHETT, FAST (IR
ETDHE VIab—vay BT AN T p—=
VAEMRE—RCEITENET, sEAE A
Eii/“gi;l/—“/a‘/ TYAY HARNES LT
<IEEW,

SRVAL_A

18 B ME

T RCE¥n

Yty M55 (SSRA) 37 Y —hSiL7z&E D
R—bADHIEEEELET,

SRVAL_B

18 By ME

T _C¥nm

MYty ME 7 (SSRB) 237 H—hSiL7z&& D
RN—h B OHIEEZEELET,

WRITE_MODE A
WRITE_ MODE_B

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

HEEIABNFEITSNDLEDOR—LOEELE
RELET,
WRITE_FIRST 3% BT 5, EEAENTZ
ERH AR —MHhEhET,

READ FIRST ([ZERETHE, D AEY 1
=g E BTN S I T A
HR—=NH IS ET,

NO_CHANGE IZET5H&, H AR —F»
SEBNZH DS ERA RSN ET,

WRITE_ WIDTH_A

B

0.1.2,4,9,18

A=A ~DEXALDOT —XIREFRELE
T (NUT 1 EvhEET), 0 DA, F—
FME R E N ER A,

WRITE_WIDTH_B

0.1.2,4,9,18

R—=hB ~DEXIALOT —HiEEIEELE
4 (NUTF 4 EvhEET) , 0 DEFET, A—
FME RSN ER A,
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B 24T [l T4k SRER

INIT_00 ~ INIT_3F 16 %% 256 £ MH T _RCEe 16kb DF —% AEY TLADHHEZIEEL
ij—o

INITP_00 ~ 16 % 256 £ M T TP 2kb DRYT 4 T =% AEY TLADOHHEE

INITP_07 BELET,

INIT A, INIT B, SRVAL A, SRVALB ®< v~

INIT_A, INIT_B, SRVAL A 33X T SRVAL B DJ&MEIZ T ~T 18 B b TH A8, FFEDAR —hT READ WIDTH 723 18
EYPRIMOEICERESNTWDE, ZOEYrOY T 2y OB BMEMSNET,

VHDL 521 (/2 RA T —23Y)

WD 2 OOLBFEELENWESIT., 2t — LT T4 T B E ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB18: 16k+2k Parity Paramatizable True Dual-Port BlockRAM
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

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 => O, -- 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_00 => X*'0000000000000000000000000000000000000000000000000000000000000000"

INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_O05 => 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"",

Virtex-5 4731 (K (HDL F)
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INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_3A => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X""0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

INITP_0OO => 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 (
DOA => DOA, -- 16-bit A port data output
DOB => DOB, -- 16-bit B port data output

DOPA => DOPA,
DOPB => DOPB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA, --
DIB => DIB, --
DIPA => DIPA,
DIPB => DIPB,
ENA => ENA, --
ENB => ENB, --

REGCEA => REGCE

-- 2-bit A port parity data output
-- 2-bit B port parity data output
-- 14-bit A port address input

-- 14-bit B port address input

-- 1-bit A port clock input

-- 1 bit B port clock input

16-bit A port data input

16-bit B port data input

-- 2-bit A port parity data input
-- 2-bit B port parity data input
1-bit A port enable input

1-bit B port enable input

A, -- 1-bit A port register enable input

REGCEB => REGCEB, -- 1-bit B port register enable input

SSRA => SSRA,
SSRB => SSRB,

-- 1-bit A port set/reset input
-- 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
Virtex-5 5473 AAF (HDL F)
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Verilog E81 (A RAV T —23Y)

//
//
//

RAMB18: 16k+2k Parity Paramatizable True Dual-Port BlockRAM
Virtex-5
Xilinx HDL Libraries Guide, version 12.4

RAMB18 #(

-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(187h00000), // Initial values on A output port

_INIT_B(187h00000), // 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_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) ,

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

Virtex-5 4731 (K (HDL F)
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-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 INITP_xx are for the parity bits

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

) RAMB18_inst (

)

_DOA(DOA), // 16-bit A port data output
.boB(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

EER N
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& XILINXs FA4E: THAY ILAVE

RAMB18SDP
1S5 47 : 36-bit by 512 Deep, 18kb Synchronous Simple Dual Port Block RAM

RDADDR(8:0] | RAMB18SDP | pO[31:0]
WRADDRI[8:0]

RDCLK
WRCLK
DI[31:0]

DIP[3:0]

RDEN |
WREN |
REGCE |
SSR |
WE[3:0]

1 DOP[3:0]

X10359

M=

ZOFWAY L AMITEYZ RAM AEVD 1 T, FIFO, HEj=F—3T1E RAM., F7-1ZILH RAM/ROM (36kb
F7203 18kb) LTIy 74X al —arTXFEd, 26D 7 ayy RAM ITIE. KEDF L Fv 7 F—RE @0
TSI CXET, RAMBISSDP i3 AL, 18kb D7 By RAM ~ T 7R TEXET, ZDarR—RME.
36 B ME X 512 T —ROHMRT 27 /0 AR—h RAM ICRESNTWET, BtAHLEEZALIT, 3 R—xh
W EN D7y 712 mAICBBIL CEITINET, 72720, READ & WRITE 1252 2N L TEY ., BHWIZIERE
T FUATY TLAIZT IV EALET, SAF AF—T I OEXGALNAREIZAAD . AT ar O LD AZ 5
FHL T RAM @ clock—to—out ZA L& 5 #E CxE£4,

gﬁi;@:vw/bzi\ FHAHLBLOESIALOR—FDRNRECIZRDIIIZar 74X 2 —a T 20N

R—bDEREA

R—k4 AR B Hae

DO 7 32 RDADDR CTHEINTT —FH 13 A

bop o 4 RDADDR THEINTT —4 /~UT 1 HF1 /34

DI AT) 32 WRADDR TESNTZT —H# AJ)/S A

DIP AT 4 WRADDR THEINIZT —F NUT 4 AN TINR

WRDDRA, AT 9 EXAL/HAHLTRLAA SRR

RDDDRB

WE AT 4 FAMAR—T )V

WREN, RDEN AT 1 FAN V=K A2 —T )L

SSR AT 1 HALAZ DRI E YR

REGCE AT 1 WAL oRZD IOy A 32—T )V AN J) (DO_REG=1 D%
B DHHL)

WRCLK, RDCLK AS) 1 FEER B/ ALy T AT
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_'U"f./o)ljjjilf

ARG T—=a

el

2O
A

=
&

CORE Generator™ LN 4 —R

e

~7aDYR—

g

EARTREE R 1%

B

BA4T

FI4ILE

B

DO_REG

B

0

% 112358, RAM OH LY AL B3 A 32—
T2 RAM 235D clock—to—out Z A L7
FMESAIVET, 7220, ALV AT DY
a7 YA VFEEMLET, % 012T5E,
L7vyy ANV Tt HUMNHETT A,
clock—to—out Z#A LNELBRDET,

INIT

16 %%

36 By ME

T _C¥n

74X a2l —TarB o ONEEE R
ELET,

CHECK

SIM_COLLISION_

Pl

ALL, WARNING_

ONLY., GENERATE_

X_ONLY, NONE

ALL

ARV ENRAELEZS /I I —Ya
COEMEEEETEET, uﬁﬂ”iik@&w
<7,

ALL IZRETDE, BEAyE—U N NN
S, BET AN B L OARVOENAR
E(X) 20 E9,

WARNING_ONLY (ZFRETDHE, Eh Ay
Y —UOHBNH IS, BETLH B K
UAERYDEITZF D EEREFHFENET,

GENERATE_X_ONLY IZRRET DL, ik
Aye—UIEHhEn T, BESLH DR
FORAERVDENARTE X) 1220 ET,

NONE (ZF&ET DL, #ihE Ay — 3
hEaEnT, BEETIH I BLOAEIOMH
XZEDOFERFFESNET,

AE: ALL WM)@:%QET&\ vilal—
Ay T AL O BEE R CTE <D
7=, _0)@%%%7}‘59/\ i&%‘ﬁi‘%%f
T, FEMIE. TR/ P32 —ary WA
HARIZHZBLTLZEN,

SIM_MODE

Pl

SAFE F£7-1% FAST .

SAFE

L2l —arDAHOBYETY, FAST IR
EdTHE, Izl —ar BEFANRNST F—
VU ABME-RTEITINET, FEMIL,
[&H/vRav—vay YA AR %S
HLT7EEN,

SRVAL

16 HE%

36 £ MH

T _RTEn

AU E Y ME 5 (SSR) N7 —hShiz&E D
DO R—ro i fEZfEL£T,

INIT_00 ~
INIT_3F

16 #E%

256 B ME

T _RCEn

16kb DF —% AEY T A DYIHE AT E
LET,
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Bt BT & TIAIE EREA
INITP_00 ~ 16 % 256 £ MHE T _C¥no 2kb D/RVT 4 T —H AEY TLADOYHE %
INITP_07 FBELET,

VHDL i2if ([ RE T —23Y)

RD 2 OOIXBPFELLRWE AL, a8 =L TEr T4 TAEF OANIE AT £9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB18SDP: 36x512 Simple Dual-Port BlockRAM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

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_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**
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_26 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"

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

INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INITP_xx are for the parity bits

INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_01 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_02 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"")

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 (A RA T —3Y)

// RAMB18SDP: 36x512 Simple Dual-Port BlockRAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

RAMB18SDP #(
_SIM_MODE('SAFE'™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
_.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),
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- 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_OC(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) ,
- 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 ~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)

) 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

Virtex-5 5473') 74K (HDL F)
UG621 (v12.4) 2010 £ 12 A 14 B http://japan.xilinx.com 289




& XILINXs

_WRCLK(WRCLK), 7/
_WREN(WREN), //
_WRADDR(WRADDR), //
.RDADDR(RDADDR), //
DI, 7/
_.DIP(DIP), //
_WE(WE) 7/
)

t write port clock
t write port enable
t write port address input
t read port address input
it data input

t parity data input

1-b
1-b
9-b
9-b
32-
4-b
4-bit write enable input

i
i
i
i
b
it
it

// End of RAMB18SDP_inst instantiation

s HIEHR

Virtex-5 FPGA = —#— H AR

Virtex-5 FPGA 7 —# 3+ —h : DC ftE B L OAA v T Rtk
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RAMB36
J1)S5 47 : 36kb Configurable Synchronous True Dual Port Block RAM

RAMB36 _CASCADEOUTLATA
CASCADEOUTLATB
RAM Cascade Out _CASCADEOUTREGA
CASCADEOUTREGB
N
DOA(31:0)
DIPA(3:0 Port A Attributes
ADDRA(16:0 DOA_REG=0 DOPA(3:0)
INIT_A=0
WEA(3:0 RAM_EXTENSION_A=NONE
READ_WIDTH_A=0
ENA SRVAL_A=0
] WRITE_MODE_A=WRITE_FIRST
REGCEA_ WRITE_WIDTH_A=0
SSRA_ NOTE:
CLKA INIT_xx and INITP_xx
—> values not shown.
DIB(31:0)
DOB(31:0)
DIPB(3:0; Port B Attributes
ADDRB(16:0; &??-S_EO@O DOPB(3:0)
WEB(3:0 RAM_EXTENSION_B=NONE
READ_WIDTH_B=0
ENB SRVAL_B=0
— WRITE_MODE_B=WRITE_FIRST
REGCEL WRITE_WIDTH_B=0
SSRB SIM_COLLISION_CHECK=ALL
CLKB

—p
CASCADEINLATA | 77T
CASCADEINLATB

CASCADEINREGA

CASCADEINREGB

RAM Cascade In

36 kb BlockRAM

X10962

M=

ZDOFY A L AUMIT rY Y7 RAM AEYD 1 5T, FIFO, HE1—F—32T1E RAM. 721348 RAM/ROM (36kb
F721E 18kb) L TCar 7 4F¥ 2l —arTEET, ZIbD T ayy RAM [ZiE, KEDOA L F o7 F—XEmilhno
FHNHENTEET, FZOT Ay VA NEH T 5E, 36kb D FIFO O7 vy 7 RAM ~7 7 EATEET,
TOAVR—FKMI I EYR X 32K U—R~ 36 Evh X IK U—RD5ERRT 27/ R—Kh RAM LLTar 7 /¥ =
L—arTaFEd, AHLEEZIARL, avFR—3r M ENL 7y 7 ICZ 2RI CTEITESNET, =
L AR—FAEFR—FBIXREICMINILTEY, BAWIZIHERBI T, ALAEY TLAZT7RBALET, KW T —
HIETaAL 74X a2l —ar T N AR—T NVOEZIALNAREIZRD A7 var O IV U RE 2L T
RAM O clock-to—out ZA LZEME CEXET N, LA T XML ET,

ZOTHAy TV AVNIEMART 27 v AR—b (72 B ME X 512 U—FK, 475> C ECC A7 7 #REHY) (Zfif
HALTLEEE, 2OV AVMNE, A —RER ST RAMBIS 2 L CERTE £,

RAMB36 (2L & AT RE/2 =L A DM A G DEERITRLET,
RAMB18/RAMB18
RAMBI18/FIFO18
RAMB18SDP/RAMB18SDP
RAMB18SDP/FIFO18_36
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R—b D EREA
(¥ AmE =] HHe
DOA H A 1.2,4.8.16, | R—hA OF—HH I A
32
DOB H 1,2,4.8,16, | K—FB OF—FH =%
32
DOPA. DOPB H A 0.1.2.4 R—FA/B OV T ¢ F—ZH TN A
CASCADEOUTLATA., H A 1 2 ODT v/ RAM & A — Rkt LT 64K U —
CASCADEOUTLATB KX 1EYNDAEYVEAERTHLEZITHER T 58K —
A ER—FB OH I (FALIZHD RAMB36 D
CASCADEINLATA., CASCADEINLATB 2455, 64K X
1 RAM ZA{ERR L2 EA F7-13 RAM_EXTENSION_A/B
23 LOWER IZ8RE SN TORWIE B IR 550,
CASCADEOUTREGA. H 1 2 5D 71y RAM % H A7 — R L T 64K
CASCADEOUTREGB J—R X1 EvhDOARYEER DL
FTHR—FA ER—FB O (FHICHD
RAMB36 @ CASCADEINREGA, CASCADEINREGB
\ZHEE, 64K X 1 RAM Z1ERLAAWE A £721%
RAM_EXTENSION_A/B 7% LOWER _aﬁrféﬂﬂv‘x
WA AR R
CASCADEINLATA, AF 1 2 ODT7 1y RAM %7 A7 — R L T 64K
CASCADEINLATB TJ—R X1 EYrDOAEVEERTAHEEICHEATS
A—F A EHR—FB DA (EALIZHS RAMB36
@ CASCADEOUTLATA., CASCADEOUTLATB |
Bifgi, 64K X 1 RAM ZERR LRV G & F21X
RAM_EXTENSION_A/B 7% UPPER (2% ESL TV VR
WA TR HE5E)
CASCADEINREGA AF 1 2 OO 7 vy RAM % H A7 —REEHEL T 64K
CASCADEINREGB U—R X1 EYINDAEYVEERTHEXIHEHTS
A=K A EFR—FB DOAJ] (EALIZHD RAMB36
0) CASCADEOUTREGA ., CASCADEOUTREGB
(\ZHEfE, 64K X 1 RAM ZAERR LAV & £7-1%
RAM_EXTENSION_A/B 7% UPPER (25} EZAL TV
WA I R B 5)
DIA AN 1.2, 4,8, 16, R—=FA DT —HANSJ/RA
32
DIB NI 1.2,4.8,16, | R—FB OF —H ASJ/RA
32
DIPA. DIPB AT 0.1.2.4 R—FA/B OV F 4 F—H N TJRA
ADDRA. ADDRB AH 16 BR—FA/BOFTRLAAFNA, CASC E—FR D
Al 16,
WEA AT 4 AR—F A DRAMETAN A F—T )V
WEB AN 4 AR—F B ODNAMETAS A F—T L
ENA. ENB AS 1 AR—FA/B OAF—7 )V, High I272A LB HE T AR —
FOFEAH L FRFEZIAHLNEITENET,
SSRA. SSRB A 1 AR—FA/B OHHLI22ORIEY N/ VEYR,
High 127225 &, BE#EAR—hO 7By M/ Uy RAS
SRVAL_A/SRVAL B CIRELZEIZRDET,
REGCEA. REGCEB AS 1 R—FA/BOHEAHLCRZD IO T L F—T IV A

73, High 27258 B#E T 2R —rOH LU 2H
BN R0ET,
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THAUDANFZE

AVAB =gy af
HeTR Heas
CORE Generator™ LU 4% —F )
~7a@HR—h 7T

WD, SESFRR—MEDOT —H, TRUVABLOTA M 2—T Vi R—bh A £72138—k B ® DATA_WIDTH
DEZEIRLET, RIUR—FOF A H L EEEIAL TRLDELFHE AT 25815, TRV AR ZREIN TEXHLH1C

ZDORDT —HEBNRENTD 2 D&EFHLTEE N,

BEnary 74X 2l —ial TREIZRLRNWT —% R—rBLIUT FL A R—ML, ROFISZRE, X CTRBER

T ANERIXT T URIZER T AL ERHNET,
TRUA EYh 15 XA —RAJfER 7 a2y RAM CTORERALET, IAFZr—RLARWTmy 7 RAM O
A 1%, High 28K L £,
ADDR B 16 BV METHAMLENHVET, 72720, DA —RA[HE T/ RAM OF R 7R AIZE L 14 (15
- TRLAIE) OHTT, OO T, B 15 258 High ICHF L CTHMLERHVET,

DATAWIDTH fE | DI, DIP #&#: ADDR 4k WE 5% DO. DOP &%
L (WA —FR&Y) | DI0] ADDR[15:0] WE[3:0] &3 7L o—H— DO[0]
WE 15 5128t
1 (BAr—FR72L) DI[0] ADDR[14:0] WE[3:0] 23> 7L o—HF— DO[0]
WE 15 5128k
2 DI[1:0] ADDRI[14:1] WE[3:0] 3 v/ L o—H— DO[1:0]
WE 15 & 12k
4 DI[3:0] ADDR[14:2] WE[3:0] #>» 7L o—H — DO[3:0]
WE 15 & IC Bk
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 8k
18 DI[15:0], DIP[1:0] ADDR[14:4] WEL0] 35X WE[2] Z#=—+#— | DO[15:0]. DOP[1:0]
WEI0] {2, WE[1] 35 L T8 WE[3]
Ze—H— WE[1] (28t
36 DI[31:0], DIP[3:0] ADDR[14:5] & WE[3:0] [ &% B#L7=34¢ | DO[31:0]. DOP[3:0]
N TAN AR—T INEE R
AR E
B BAT {[E] FI4ILE sRER
DOA_REG, L 0.1 0 iz 11275L RAM O LR
DOB_REG HRAF—T 2720 RAM 250
clock—to—out XA LNEHESNET, 7=
FL. FiAHLLAT v DIay s A
TIVIHEILET, EE 0123 5&,1
Iayy FAY N THAH LD ARETT
M. clock—to—out ZA LNRELBRDET,
INIT_A 16 HE¥#% 36 v MH T TP a7 4 ¥ 2l —al B DOR—RA D
HAOOMEEEEELET,
INIT B 16 % 36 B ME T _CPo T4 XAl —a B OR—FB D
HAOOmEEEREELET,
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=4k

B4T

=}

T4k

FtBA

READ_WIDTH_A

kS

0.1.4.9,18, 36

0

R—bF A DFELBLOF —FIEEigE
LET ONUT 4 EvhaEETr), R—h
B ZEALLWESIE, A—MEZ 0

T AN ERBYET, RN—hafE A
THHEEE, LERR—MEIZEREL
TLEE W,

READ_WIDTH_B

kS

0.1.4.9, 18, 36

R—F B OFALAHLOT —ZIREtRE
LFET ONUT 4 EvhaEETr), R—h
B ZEALLRWES I, A —MEZE 0

?éz ERHVFET, RN—F e FEH
THHET, LERR—MEIZEREL
r<7’_é§b\

CHECK

SIM_COLLISION_

3L

ALL, WARNING_
ONLY|
GENERATE_X_
ONLY,

NONE

ALL

AEVDOBEDRBAELLH ATV I
I/—\‘/a/@éh{’ﬁ%jiﬁf‘%i?o i
kD EBYTT,

ALL IZRRET DL, EEAE—Y
s, BT S H B LU
EIDOMEMRRE X) IZ720FET,

WARNING_ONLY |ZRRET 5L, &
ERXy = OH NS, B
THHIDBIOARIOEIZZEDE
FRFFSNET,

GENERATE X_ONLY IZ&ET5
b BE AT — /iﬂjjjé%m“

EE G5 H B L AT DEN AR

EX) IR0 ET,

NONE % ETHE, BEAyE—
EMAEn T, BE T 5k
FUORAERVDEIZZEDOEEREFSN
7,

AE: ALL LA DOEICERET DL, /
Sal—yarfi T"j'/f/@F'EJLE ER
MTERLRDIZD, ZOEEEE TS
e éz&?i%?ﬁiuz\%fﬁ“o FEHNELTE
K/ —ary FTYAL TAR %
ZHRLTLTZE,

SIM_MODE

Pl

SAFE F721% FAST

SAFE

Ral—iarOBrOBIETY, FAST
ICRET AL, V32l —Tay BT
WINT p—~v U ABEME— R THETS

WET, FEMET. TAR/ v Iab—ra
¥ TWAY AR ISR TLIEEN,

SRVAL_A

16 %%

36 By M

T _C¥n

FIHIY & M3 5 (SSRA) 37 H—h&
hg;k%@n“f~b A DOHDEEFREL
gz o

SRVAL_ B

16 %

36 £ MH

TRTEn

AV > M55 (SSRB) A7 — &
nizEEOR—FB O MEERfREL
=9,
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=4k B4T

=}

T4k

FtBA

WRITE_MODE A,
WRITE_MODE_B

el

WRITE_FIRST
READ_FIRST .
NO_CHANGE

WRITE_
FIRST

FZIABPIATENDEE DR —FDOB)
EefeEL£7,

WRITE_FIRST (252 ET 5L,
AENTAEH IR — bgﬂjjjé
nEJ,

READ FIRST IZ%ETDHE, TD
AEY Tl —3 g\ E ETTAS I
S TWABED H AR —RMZH T
SNET,

NO_CHANGE |
R— B E AT
s ET,

RIETDHE, T
Lﬁﬁéﬂﬁﬁ’ﬁ)

WRITE_WIDTH_A B

36

0.1.,2,4.9.,18,

A—hFB ~®%%MA®?~&¢E%#E
ELET N7 Eviaate),

NEE A LRV AT, 0 "’“Tﬁ*‘éz\
ENRHVET, TNLUSNOH AT AT
BOT—HXIRIZERELTEEN,

WRITE_WIDTH_B B

36

0.1.2,4.,9.,18,

AR—FB AGJ%%@%@?@%PE%?E
FELET (/\°UT4 vy ST,

e LW EE1E, 0 "“‘E'?‘é,[é
ERBHYET, %nu%@iﬂ/\i =+
BOT—HIRITRELTEEN,

RAM_ EXTENTION_A,
RAM_ EXTENTION_B

SCF

NONE

UPPER, LOWER,

NONE

2 SO T a7 RAM % A — Rkt
LT 72K X 1 RAM Z{ERL LR WA
‘i\ NONE \_.pXH/:E_‘L/i'a— 7\7;{7 ]‘\‘Tﬁ
BT AEAIE. RAM A ELLar 74
F ol —a 75720112, RAM O
A& % UPPER %£7-1% LOWER T#8
H/:E_’[/i—a—‘o

INIT_00 ~
INIT_7F

16 %%

256 £ MHE

TRTCEn

72kb DF —% AEY T LA DY
IR E

INITP_00 ~
INITP_OF

16 %

256 £ Ml

T RCPo

4kb DRV T 4 T—H AEY TLAD
PIWEE &

VHDL 8k (A RA T —3Y)

WD 2 ODLBREELRNESIT, a8 —L T T4 T4 BESD

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB36: 32k+4k Parity Paramatizable True Dual-Port BlockRAM

- Virtex-5

-— Xilinx HDL Libraries Guide, version 12.4

RAMB36_inst :
generic map (
DOA_REG => O,
DOB_REG => O,
INIT_A => X"000000000*, --
INIT_B => X'000000000", --
RAM_EXTENSION_A => "NONE",
RAM_EXTENSION_B => "NONE",

RAMB36

-- Optional output register on A port (0 or 1)
-- Optional output register on B port (0 or 1)

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

-- "UPPER",
-— "UPPER",

"LOWER™ or
"LOWER" or

HNCHED AT £,

""NONE"™ when cascaded
"NONE"™ when cascaded

Virtex-5 4731 (K (HDL F)
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READ_WIDTH_A => 0, -- Valid values are 1, 2, 4, 9, 18, or 36

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_01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000**
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"",
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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
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**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"

X"'0000000000000000000000000000000000000000000000000000000000000000"",

-- The next

INITP_00 =>
INITP_ 01 =>
INITP_02 =>
INITP_03 =>

set of INITP_xx are for the parity bits

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

Virtex-5 4731 (K (HDL F)

UG621 (v12.4) 2010 £ 12 B 14 H

http://japan.xilinx.com

297



& XILINXs

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000**,
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 (A2 REA L T—2 7))

// RAMB36: 32k+4k Parity Paramatizable True Dual-Port BlockRAM
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

RAMB36 #(

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

.DOA_REG(0), 7/ Optional output registers on A port (0 or 1)
.DOB_REG(0), // 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(0), // Valid values are 1, 2, 4, 9, 18, or 36
.READ_WIDTH_B(0), // Vvalid 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(C"WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
-WRITE_MODE_B("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_WIDTH_A(O), // Valid values are 1, 2, 4, 9, 18, or 36
_WRITE_WIDTH_B(0), // Vvalid values are 1, 2, 4, 9, 18, or 36

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

" for details
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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

FFIE R

Virtex-5 FPGA = —#'— HAF

Virtex-5 FPGA & —# > — : DC $tEB L OAA v F Fifk
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RAMB36SDP

)25 47 : 72-bit by 512 Deep, 36kb Synchronous Simple Dual Port Block RAM with ECC
(Error Correction Circuitry)

DI[63:0] | RAMB36SDP | DO[63:0]
DIP[7:0]
RDADDRI8:0]

DOP[7:0]
WRADDR(8:0] [—

WE[7:0]

RDEN
WREN
SSR
RDCLK

WRCLK
REGCE ECCPARITY[7:0]

SBITERR

DBITERR

X10362

M=

ZOTFY Ay L ACMIT vy RAM AEVD 1 DT, FIFO, H8j—F—3T IE RAM. £7213ILHA RAM/ROM (36kb
F720F 18kb) EL T 74F 2l —aryTEET, INHD 7 ay RAM IZIE, KEDA L F v T —HE@dHno
TSN TEET, RAMB36SDP 24 5&. 36kb D7 v RAM ~F7 7 EATEET, 203 R—RMT
72 EyhME X 512 U —ROBEMART 27 /L IR—h RAM IZR ESNTWET, ﬂi%atlju:i%ii\%a EO= 0 RO UGN

RSB 7y 7RI R L CEITSNE T, 720, READ & WRITE :t% WZIRSZLTEY, BEWIZIHEFE
WIT.RBUAEY TLAZT I BALET, "AM AR —TIILOEXALDFRRIZRY, a0 v AZ 5
HLTRAM @ clock-to—out A L& M TEFE T, TIT—MHEFTIERIEEZ A X —T VI T5HE, ATVEEZHH
L. EETAZELTEET,

AE: ZOTLAUMNI, HAHLBLOEZAADR —FDIENRICIZRAI I3y 74X 2 — a3 A0EMN
HVFET,

R—bDEREA

R—k4 A [ B T RE

DO A 64 RDADDR T EXN=T — & H J)/3 2

DOP A 8 RDADDR THESINTZT —# ~UT 1 J1 /3R
SBITTERR A 1 N EYh 2F=pls =2 e &R ECC Ty

LAy inbEDAT—ZAM N, EHTEHEAE
EN_ECC_READ # TRUE IZ¢AMERHYET,

DBITTERR D 1 TN Evh =T—nmHEhizZtER"4 ECC 77
/7/5/75)%0)%7—57Xt573 R R R
EN_ECC_READ % TRUE IZ AL ENHYET,

ECCPARITY 7 8 AEY =T —# I EFTIEAATH ECC 7o —# Tz
ECC mya—& bAoAz 8 vy 7 —4

DI S 64 WRADDR T ESI =T —# A SR

DIP AT 8 WRADDR THEESNIZT —F /NUT 4 A TR

WRADDR, RDADDR A 9 EBXIALR/FTAHAHLTRUAANT] R A

Virtex-5 547 31) 4K (HDL A)
302 http://japan.xilinx.com UG621 (v12.4) 2010 &£ 12 A 14 H




& XILINXs

R—k4 AL ] HRE
WE A7) 8 HEIABAR—T )V
WREN, RDEN A 1 FSAN/V—F A F—T )L
SSR AT 1 HAL Y AZ DR vk
REGCE ANT) 1 HALTREDIayy £ x—7 v A Jj (DOREG=1 O
BIZDHBEZ)
WRCLK, RDCLK AT] 1 EEIAL/ ALy 7 AT
T 'U' ’f 1)) /-\ jj 73_ /ﬁ
AV AL =gy wf
CORE Generator™ 35X O 4 —F AJ
~ZudHR—h aJ
ERATTREG R
B 24T & T4k HAE]
DOREG B 0.1 0 % 1123 5&, RAM OH LD REHPA F—
TIVIZIR0 RAM 2350 clock—to—out # A AL03
ERESHET, 72720, SEAHLLAT v Dy
1y AT AT ET, EE 02T D&,
L 7vayy A7V Ta LS A RE T A3,
clock-to—out #A LN ELRDET,
INIT 16 W%k 72 ©y ME T NTHo aL T 4Xal—ar %ol ovEiEY
BELET,
EN_ECC_READ 7 — A% TRUE, FALSE FALSE ECC 7 a—#[Hga A X —7 I LET,
EN_ECC_WRITE T — A HK TRUE, FALSE FALSE ECC = a—X[air 43— IcLET,
EN_ECC SCRUB | 7 — L 4% TRUE, FALSE FALSE RAM ONED ECC A7 T T HEREE A 1 —
LIZLET,
SIM_COLLISION_ | sr5%1 ALL, WARNING_ | ALL AEVDEA NI AELTBAITIal—a
CHECK ONLY , . s
GENERATE. COMEEALE T TEET, uin’:m TR D LI
X_ONLY, T,
E£721% NONE

ALL IZRRET DL, BE A E—T BT
S, BE T B L OATYOMEAR
E X)) ICR0ET,

WARNING_ONLY (ZRRETDE, HiE Ay
T—TOHNPH IS, BET A B X
OAEBYDEILZF D EE RSN ET,

GENERATE_X_ONLY IZRET DL, &5
Ay —iIHhEn T, BESAHNE
FORAERVDENRTE X) 1220 ET,

NONE (ZRRET DL, EihE Ay — 13 H
HENT, BETIH I BIOAEIOE
XEDOFEFERFFEINET,
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=4k 847 {

[mf

TI4ILE SR ER

AE: ALL SN OMEICRET DL, 12l —
Ayl T A ORIEZ B TERR5
7o, COMEERTILEETEENLET
T, PR, AR/ S22 —vary TH A0
HAR BB TLEEN,

SIM.MODE pasdl SAFE 771 FAST | SAFE PRal—var DL OEM T, FAST ITi%
ETHE, 32l —ay TEFT NN T —
VU ABEME-RCTETINET, G,

TaRk/ >3z —ay FHAL AR %S

HLTLIZEN,
SRVAL 16 13 72 B Ml T _C¥nr FHEUEYME S (SSR) N7 —hEnizs&D
DO R—rDHIMEEFRELET,
INIT_00 ~ 16 %% 256 £ Ml T _T¥n 16kb OF —# A TLADOHMEEIEE
INIT_3F LET,
INITP_00 ~ 16 % 256 £ M TRTER 2kb D/RYT 4 T =X AEY TLADHI A
INITP_07 BELET,

VHDL ik (A RAV T —23Y)
WD 2 ODLXNFEELZWEE AL, 28— LT T4 T4 B S ORNCARO AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB36SDP: 72x512 Simple Dual-Port BlockRAM /w ECC
- Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

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 declaratlons specify the initial contents of the RAM
INIT_00 => X"'0000000000000000000000000000000000000000000000000000000000000000"
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"
X
X

INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_15
INIT_16
INIT_17
INIT_18
INIT_19
INIT_1A
INIT_1B
INIT_1C
INIT_1D
INIT_1E
INIT_1F
INIT_20
INIT 21
INIT_22
INIT 23
INIT 24
INIT_25
INIT_26
INIT 27
INIT 28
INIT_29
INIT_2A
INIT_2B
INIT_2C
INIT_2D
INIT_2E
INIT 2F
INIT_30
INIT_31
INIT_32
INIT_33
INIT 34
INIT_35
INIT_36
INIT_37
INIT_38
INIT_39
INIT 3A
INIT_3B
INIT_3C
INIT_3D
INIT_3E
INIT_3F
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

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

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_5E =>
INIT_5F =>
INIT_60 =>
INIT_61 =>
INIT_62 =>
INIT_63 =>
INIT_64 =>
INIT_65 =>
INIT_66 =>
INIT_67 =>
INIT_68 =>
INIT_69 =>
INIT_6A =>
INIT_6B =>
INIT_6C =>
INIT_6D =>
INIT_6E =>
INIT_6F =>
INIT_70 =>
INIT_71 =>
INIT_72 =>
INIT_73 =>
INIT_74 =>
INIT_75 =>
INIT_76 =>
INIT_77 =>
INIT_78 =>
INIT_79 =>
INIT_7A =>
INIT_7B =>
INIT_7C =>
INIT_7D =>
INIT_7E =>
INIT_7F =>
-- The next
INITP_00 =>
INITP_O1 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>
INITP_05 =>
INITP_06 =>
INITP_07 =>
INITP_08 =>
INITP_09 =>
INITP_OA =>
INITP_OB =>
INITP_OC =>
INITP_OD =>
INITP_OE =>
INITP_OF =>

port map (
DBITERR => DBITERR, -- 1-bit double bit error status output
SBITERR => SBITERR, -- 1-bit single bit error status output

);

DO => DO,
DOP => DOP,

X
X
X
X
X
X
X
X
X
X

XXX XXX

X
X
X
X
X
X
X
X
X
X
X

XX 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""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
'*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000"",
*0000000000000000000000000000000000000000000000000000000000000000"",
set of INITP_xx are for the parity bits

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

-- 64-bit Data Output
8-bit Parity 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 => DI, -- 64-bit data input

DIP => DIP, -- 8-bit parity data input

WE => WE -- 8-bit write enable input

-- End of RAMB36SDP_inst instantiation
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Verilog E81 (A RAV T —23Y)

//
//
//

RAMB36SDP: 72x512 Simple Dual-Port BlockRAM w/ ECC
Virtex-5
Xilinx HDL Libraries Guide, version 12.4

RAMB36SDP #(

.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(727h000000000000000000), // Initial values on output port

-SIM_COLLISION_CHECK(''ALL"™), /7 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),
- INI1T_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(256h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- 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_0B(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),
-INIT_11(256>h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- 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>h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- 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”h0000000000000000_0000000000000000_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>h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- 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”h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_34(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_35(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,

- INIT_36(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,

_SIM_MODE(*'SAFE'), // Simulation: "SAFE"™ vs. "FAST", see "Synthesis and Simulation Design Guide" for details
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-INIT_37(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- INIT_38(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000) ,
- INIT_39(256~h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
- 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),
- 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),
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// The next set of INITP_xx are for the parity bits
_INITP_00(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_01(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_02(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_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(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_05(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_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(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_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(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_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
-WE(WE) // 8-bit write enable input

// End of RAMB36SDP_inst instantiation

& 15 4R
Virtex-5 FPGA = —4'— H AR
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A TL AV &2 XILINXs

SRL16E
Z1JSF 47 : 16-Bit Shift Register Look—Up Table (LUT) with Clock Enable

D SRL16E Q

CE

CLK
A0

Al

A2

A3

X8423

M=

ZDOTYAL T AUNEI, VTNV AE VI T T —T7 )L (LUT) T, v 7h LIVRAZOESIEL. AJI A3, A2,
Al, A0 DEIZ L > T EESNET,

VIRV VAZORSITHETLHIEL ABSELILLTEET,

BEEDY 7R VIPREZEERTAITIE : AST A3 ~ A0 DfEiZ—EICLET, 7R LIP2F T 1 ~ 16 BV RO
FESICRETEET, TRLAANOMEICEDL TR LVRFOESIT, £8=8xA3) +4 x A2) + (2 x Al) + A0
+1 EVORTHEITEET, A3, A2, Al A0 BT _XTErOHEE (0000) ZP 7R LIPAZOEXIT 1 EYMIAR
D, T T 1OHE (1111) 1% 16 By MR £,

VIR VUREREBICENRSEDITIE : AT A3 ~ A0 DIEEZE ST ET, ExIE, A2, AL, A0 A

TRT1IOHE (D IZA3EZ 105 0 ICH0ERLE, 7 LYAZO ST 16 By pb 8 By MIZ1
LET, WEIICIZ, Y7 LYAZORSIHIC 16 BT, EOEYDENHIENDHNTAT) A3 ~

A0 DIEIZ K-> THRESNET,

V7 LR LUT OFI#EEFEE 35120, INIT JBIEIZ 4 1o 16 HEAED L CTEd, —HLEOH I &K BT
By MIAeET, INIT OEZIEELLRWIESIT. 7 LA LUT ONFIZI 74X 2 — 3> F12F e (0000)
W7V T ENET,

CE %% High ®%534 . 71y (CLK) 7% Low 726 High IZUIV DL EEIT. D DENRT T LY RZOE 1 By MMin—
FERFE, WIZZay 70 Low 225 High (28108 AL &2 CE A High DA, 7 LU AZOMEITIROENME >
MZTZRER, FILWERr—REINET, TRLAATOEIZE ST 7R LUVRAZOREIBRED, Q IZZDOfED
NENFET, CE N Low ORH, 7ay /BRI EHINET,

am IR R

AN H A

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 7 D Q(Am - 1)
m=0,1,2,3
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& XILINXs

AR— D 5t 5

R—+4£ ZH 2 B ge
Q o 1 TNV URE TR
D AT 1 VINVLURE F—FANT)
CLK AT 1 A=
CE AN 1 T U747 High DIy A4 3—7 )L
A AT 4 SRL DU —REDF A F I 7iEIR
A=0000 ==> 1 Evk ¥ 7R E
A=1111 ==> 16 v V7 E
THAUDANAFE
AVARB Y E—ay aJ
e 7m B
CORE Generator™ X w4 —F ARy
~7adH+R—h N
ERFRRGREE
B BT [ T4k | G5B
INTT 16 i %4 16 £ M FRTEE | @y TsFal— s B OV TR LURZ LA D
P B % 5 E
VHDL f2if (A RAVIIT—23Y)

WD 2 DOOIXNHFELRWEAIE, a8 — L= T 47«

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E:

- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4

SRL16E_inst :
generic map (

SRL16E

INIT => X"0000'")

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

)

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

ORI £,

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

Virtex-5 4731 (K (HDL F)
UG621 (v12.4) 2010 %£ 12 B 14 B

http://japan.xilinx.com

31




AT THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
// All FPGAs
// Xilinx HDL Libraries Guide, version 12.4

SRL16E #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRL16E_inst (

Q(Q, // SRL data output
-A0(AO), // Select[0] input
_A1(Al), // Select[1] input
-A2(A2), // Select[2] input
-A3(A3), // Select[3] input
-CE(CE), // Clock enable input
.CLK(CLK), // Clock input

.D(D) // SRL data input

)
// End of SRL16E_inst instantiation
EF R
Virtex-5 FPGA —H'— H AR
Virtex-5 FPGA 7 —% > —} : DC FtEl L OAA v T Rtk
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& XILINXs FA4E: THAY ILAVE

SRLC32E

Z1JS5 47 : 32 Clock Cycle, Variable Length Shift Register Look—-Up Table (LUT) with Clock
Enable

SRLC32E

| Attributes |
[ INIT=00000000 |

Q31

lo

CLK |

32-Bit LUT-Based
Shift Register

X10958

ME

ZOTFHAL ZLAUMNEL L DDAy I Ty T—T 0 (LUD) 1A FVAVREN TS, AIEET 1 ~ 32 7uy
T HAINVDYTRVIAZTY, TRV RZOESIL, BEETHIEL, BEISEHIELTEET, ZOZL AV
L. 727747 High D/ay 7 A3x =T NVEIOI AT —REEELH 2 TWAT2D | #ED SRLC32E % 71 A7 — Rt
T, JORERT TN L OREEERETEET,

R—bDEREA

R—t4£ 7 g T ae
Q ) 1 V7 LTRY T2
Q31 o 1 VTN L VAL A —R ) (#i#E SRLC32E @ D
AT Hee)
D AT 1 TINVLIRE F—2ANH
CLK AS 1 Va=D%4
CE A7 1 TUT 47 High Drvayy A x—T v
A AT 5 SRL DU —REDZ A F Iy 73R
A=00000 ==> 1 E'vh 7 E
A=11111 ==> 32 vk v 7R E
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& XILINXs

THAUDANFZE

AVAB S T—ay Tl
CORE Generator™ BL U 4% —K Nl
~7adHR—h PN

AV AR E— T AEA T, O3 B — RN RO IS L ET,
CLK ANELEEDI/ayy V—AZ, D A&V TN ¥NT57 —4% V—2AIZ, Q 1% FDCPE AJ1&E7-1%

FDRSE A /172 E DG/ T AT 4 32— a \Z#EFRLET,

Juayy AF—T ) ¥y (CE) 137ayy A 3 —T NGBl T 50, LW A& ITmEEL 1 ICLET,

5EVR ANZAT, —EDME 0~ 3D IZL T IR LIPRAEOESEY 1 ~ 32 B NIEETHD, T3y 725
BEIZL T IR LU AZDOESE 1 ~ 32 BV NO#HIFE TERE T2 TXET,

VIRV VRAEDOESE 32 BV RV RELST LA, Q31 AV &2#%KED SRLC32E @ D AJJITHEL T

AT — Rk LET,
Q31 Hi /% SRLC32E LISMZ#HER 52 LT TEEE A,
Q X, WA —K T—=FTHHEHTEET,

32D 16 D INIT @M T, O T7N L IPREZOHHAT T F— L 2B ETXET,

INIT[O] 1, 7 "7 O hESNDHADE TT,

ERAA R E M
B BT & FIAILE £ BA
INIT 16 HEH 32 By ME T _TPu SRLC32E DI DT T~ N_E— Z a0

VHDL 583k (/2 RA T —2 7))

WD 2SO LNFEELENES L., at— L T T4 T4 B E ORIV T 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 12.4

SRLC32E_inst :
generic map (
INIT => X'"00000000')

SRLC32E

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

314 http://japan.xilinx.com
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& XILINXs

Verilog E81 (A RAV T —23Y)

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

// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

SRLC32E #(

- INIT(32”h00000000) // Initial Value of Shift Register
) SRLC32E_inst (

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), 7/ Clock input

-D(D) // SRL data input
);

// End of SRLC32E_inst instantiation
¥ 1 R
Virtex—5 FPGA == —#"— HAK
Virtex-5 FPGA 7 —# Y —b : DC FitE B L UOAAL v F ik
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AT THAY ILAVE & XILINXs

STARTUP_VIRTEXS

7J1)2F 47 : Virtex®-5 Configuration Start-Up Sequence Interface

USRCCLKO | STARTUP_VIRTEX5
USRCCLKTS
USRDONEO
— EOS
USRDONETS —
CFG_CLK
TCK_SPI —
DIN_SPI
— CFG_MCLK
GSR
GTS
V-5 Global Set/Reset,
CLK | 3-State SPI and
Config Start-Up Access

X10959

ME

ZOFFAy TUANE, S IR N Uk (GSR) (F 5 Zr— L kI AT ] (GTS) BB,
W2 74X 2l —a A5 5. SPI PROM 2MEHEN585 413 SPLPROM O A B Il ~Duay v 7 LT /34 A
DRI ENE T, FAALADIL T 4K 2l — gy DR DVICAZ — T o — U A TRID 71y 7 % i
HT20%BELZD, a7 FXalb—Tay /aylENEay v 7 Z7 7B ASE 5D HEINNET,

R—bDEREA

R—t4 AR & e ae

EOS 7 1 LT AKX 2L = ar DR T ERTTIT47
High 15 5

CFGCLK H 1 AT AR 2L —ar DA Tay I

CFGMCLK H 5 1 a7 4X 2L —alr ONEF L —FDray s
77

USRCCLKO AT 1 N — ¥ — CCLK

USRCCLKTS AH 1 Wz —— CCLK hFA AT —K £ X —T )L

USRDONEO AAH 1 PN#E - —+— DONE t'> o H ) & il 1

USRDONETS AS 1 2—4— DONE hFA AT —h £ F—T )L

TCK_SPI H 7 1 SPI PROM > 7 4 ¥ 2l —var LG E D
TCK 2 74FXal—vay BV ~ONET 7 A

DIN_SPI H 1 SPI PROM 2> 74X al—av M AL G0
DIN 27 4FXal—vay BV ~DWNET 77 A

GSR AS 1 72747 High GSR {5 &

GTS AS 1 72747 High GTS 18+

CLK AA 1 2 —Y— RE— Ty Iavy
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& XILINXs FA4E: THAY ILAVE

_'U"f./o)kjjjilf

AVARB L Z—ay HeuE
HERR S
CORE Generator™ X w4 —FK ARy
~ 7D R—k F

HHO7a— )V NIA AT = IMERESNOGE X, @Y7y —A U EInYy /2207747 D GTS AJ)
VAT LET, I T 4K 2l —alr DAF— T v = AD Iy IR ET AT, T A0 Iy
THZDTFHFA L ARD CLK B 28R L £9°, CFGMCLK BXL T CFGCLK #2425, NEar 74X =
L—ay Juy T 7B ATE, EOS B 5 Ear 74X al—ay RAZ— T o7 = ADOR T iz £,

SPI PROM %-{ii Ffi LTT/\47\%:/74%11/»—\/5/¢%.’¢E'/\ 12, 274X 22— g% D SPI PROM ~DO7 7t
AMMHBETHNIE, 20z R —3x D TCKSPI B2 DINSPI U 2 AL CAIMOFE A 74 ¥ oL — g0
ANEANZT I BRATEALHICLET,

VHDL ik (A RES T—3Y)
WD 2 OOXNEELRNEASIT., I — LTy T T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- STARTUP_VIRTEX5: Startup primitive for GSR, GTS or startup sequence control,
SPI PROM pins, configuration clock and start-up status

-— Virtex-5

-- Xilinx HDL Libraries Guide, version 12.4

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 1l-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 1l-bit input
USRDONETS => USRDONETS -- User Done 3-state, 1-bit input
):

-- End of STARTUP_VIRTEX5_inst instantiation

Virtex-5 5473') 74K (HDL F)
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AT THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// STARTUP_VIRTEX5: Startup primitive for accessing GSR, GTS, startup sequence

// control, SP1 PROM pins, configuration clock and start-up status
// Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

STARTUP_VIRTEX5 STARTUP_VIRTEX5_inst (

.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

-TCKSPI(TCKSPI), // TCK SPI PROM access 1-bit output

.CLK(CLK), // Clock input for start-up sequence

_.GSR(GSR_PORT), // Global Set/Reset input (GSR can not be used as a port name)
_.GTS(GTS_PORT), // Global 3-state input (GTS can not be used as a 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

i TE R
Virtex=5 FPGA 227 4¥ 2l —v gy a2—H— HAK
Virtex-5 FPGA 7 —# 3 —h : DC ftEIB L OAA v T Rtk
Virtex-5 FPGA =.—# — HAK
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& XILINXe FA4E: THAY ILAVE

SYSMON

J1)=5F 47 : System Monitor

DI[15:0] SYSMON DO[15:0]
DADDRI6:0] DRDY

DEN | JTAGBUSY
DWE | JTAGMODIFIED
DCLK | JTAGLOCKED
CONVSTCLK | ot
RESET | ALM[2:0]
CONVST CHANNEL
VAUXP[15:0] (4:0]
VAUXN[15:0] | EOC
E
vP| £
™ BUSY
X10366

ZOTFY A =LA ME, 10 B b, 200kSPS (a7 L /) @ Analog-to—Digital Converter (ADC) ZX— R |ZHk
EINTWET, ADCIE, REOF LV F o7 Br P —LlladbE T A Fy7BREERBIOF T RHERED
FPGA OW B /2B E/ T A—2 %5 T 201 shvEd, MBELEICIE, EHOTFas A )7 (VP/VN) &
16 D—H —3 IR A Ge72 T s A (Wih 7 vs A (VAUXP[15:0], VAUXN[15:0)) 2L E3, 4875
aZ AN NxEF AT 5L, ADC TR—RRZ L 7u— vy OB R AR TXET,
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AT THAY ILAVE & XILINXs

AR— D 5t 5

R—k4 /4T B T rE

ALM[2:0] D 3 IR Vecint BL O Vecaux @ 3 B M 1T T — 4

BUSY H 1 1 EvhH /1 ADC EV—1F %

CHANNEL([4:0] H 5 5 By MU T v RV IR

CONVST AT 1 1 B b AT E MR bR

CONVSTCLK AA 1 LY AT BB my s

DADDR[6:0] AT 7 HAFIv7 Va7 Xalb—arD TEYhATT
NZZAYS

DCLK ATJ 1 ZAFIy7 Var74Fal—aro 1 By AN
ay7

DEN AS 1 EAFIvr Var7 Fal—aroO 1 Evh AT
AFR—T )

DI[15:0] A1 16 FAFIyr Jar 7 Falb—ar0 16 Evh AT
F g N2

DOI[15:0] H 7 16 HAFIyr Jar 7 X¥al—ia0 16 B b
T —=H NA

DRDY 7 1 FAFIyr Varrz Fal—varo 1 ey
F—H LT

DWE AT 1 ZAFIyr Var7 4 Fal—ard 1 EvhANT
A A F—T

EOC H A 1 D 1 ey M )R

EOS Hi A 1 =L AD 1 ey M U R

JTAGBUSY H 1 1 © v F JTAG DRP B2 —

JTAGLOCKED 7 1 1 B DRP R —h my”

JTAGMODIFIED H 1 DRP ~® 1 By M) JTAG FHEIA AL

oT i 1 BETI—L0 1 EvhMEH

RESET AH 1 1 Y MASJT7 2747 High Vv b

VAUXN[15:0] AT 16 16 £ AT N R T F a2 AT

VAUXP[15:0] AT 16 16 &b AT P AIREBY 7 2 A

VN A7) 1 I EY AT NAAIT Fer A

VP ATJ 1 LEYRAT PRITFas AT

THAVDARNEE

A AL =g He AT

HEFR ol

CORE Generator™ B L O\ 4 —FK AT

< 7a®HR—k AT
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& XILINXs FA4E: THAY ILAVE

FMTAHIANBIOH IR — 2T R_RCTERL, 2OV R —R b ST IEAAETOBEEZRELET, &
Ral—yailiE, Tl B ONEEERETT VIZETT2OIILT AN 7y A VEERLES, T AN 77 AL
D7 F—<vMIKDELBY T,

// 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],---cccccooaa. VAUXP[15], VAUXN[15]
// External analog inputs are differential so VP = 0.5 and VN = 0.0 the
// input on channel VP/VN is 0.5 - 0.0 = 0.5V

AE: ZOa—REaVRANTIHEAE TEFAMIR DR AR—=REZBINLRNTLTEEWN, a3 =5 — 035
ETDHHERDHVET,

ERATREGTEIE

B /A7 & T4 ]

INIT_40 16 1%L %S:E%?foo ~ 1610000 a7 4F¥ 2l —ar LYRZ O
INIT 41 16 1%L }S:E%?Foo ~ 1610000 a7 4F¥ al—var LYRA ]
INIT_42 16 %% gj}ﬁ%&oo ~ 16”h0800 a7 44X 2l —ay LURK 2
INIT 43 16 %% }gjﬁg@ﬁoo ~ 1610000 FANLYRZ 0

INIT 44 16 %k }gigﬁgﬁoo ~ 16”h0000 FAN LY RE

INIT 45 16 i % }gjlﬁ?ﬁ%@o ~ 16”h0000 FANL U REZ 2

INIT_ 46 16 % }S:E%OO ~ 16”h0000 FAN VU RZ 3

INIT_47 16 W% %gzlﬁ%goo ~ 16”h0000 FAN VLV AH 4

INIT 48 16 % gﬁ%gfoo ~ 16”h0000 = A VY RE ()

INIT 49 16 gﬁ%gfoo ~ 16”h0000 DAt/ SR |

INIT 4A 16 15K }gﬁggoo ~ 16”h0000 =R VD RAH 2

INIT 4B 16 % }gjﬁgﬁgﬁoo ~ 16”h0000 V= UALURY 3

INIT 4C 16 M5 }S:Eg?foo ~ 16”h0000 V= UALURAK 4

INIT_4D 16 %% 12:1}1%00 ~ 16”h0000 VU ALURE S
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& XILINXs

B 547 =} T4 | BB

INIT 4E 16 % 16°h0000 ~ | 16"h0000 VALY AL 6
16” hffff

INIT_AF 16 £ 16"h0000 ~ | 16”h0000 V= UA LV RS T
16” hffff

INIT_50 16 #4% | 167’h0000 ~ [ 167h0000 77— Ll RV V250
16” hifff

INIT51 16 1% 16°h0000 ~ | 16"h0000 TI— LRI AZ 1
16” hifff

INIT_52 16 3% 16°h0000 ~ | 16"h0000 75— LR AZ 2
16’ hffff

INIT 53 16 %% | 167h0000 ~ [ 167h0000 77— LRV RS 3
16’ hffff

INIT_54 16 1% 16°h0000 ~ | 16"h0000 7T LHlRL P24 4
16” hfff

INIT_55 16 % 16°h0000 ~ | 16"h0000 7T —LHIRL VA4 5
16” hffif

INIT_56 16 % 16°h0000 ~ | 16"h0000 7T LHIRL U A4 6
16” hffff

INIT_57 16 % [ 167h0000 ~ | 167h0000 7T — Al AT
16” hifff

SIM_DEVICE S VIRTEX5 VIRTEX5 Rab—var oY=y FALA T 73
VIRTEX6

SIM_MONITOR_FILE SCFH 0 B h3CF51 | design.txt Ylal—var TFRZ AN T AN
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—_— -, ~ ~
VHDL it (A RAVIIT—23Y)
KD 2 OOILBPFAELRNG AT, a8 =L TEr T4 745 E ORNCAE T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- SYSMON: System Monitor
- Virtex-5
-— Xilinx HDL Libraries Guide, version 12.4
SYSMON_inst : SYSMON
generic map (
INIT_40 => X"0000", -- Configuration register 0
INIT_41 => X"0000", -- Configuration register 1
INIT_42 => X"0000", -- Configuration register 2
INIT_43 => X"0000", -- Test register 0O
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 O
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 O
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
oT => 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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// SYSMON: System Monitor

//

Virtex-5

// Xilinx HDL Libraries Guide, version 12.4

SYSMON #(

_INIT_40(16°h0),
_INIT_41(16°h0),
_INIT_42(16°h0),
_INIT_43(16°h0),
_INIT_44(16°h0),
_INIT_45(16°h0),
_INIT_46(16°h0),
_INIT_47(16°h0),
_INIT_48(16°h0),
_INIT_49(16°h0),
_INIT_4A(16°h0),
_INIT_4B(16°h0),
_INIT_4C(16°h0),
_INIT_4D(16°h0),
_INIT_4E(16°h0),
_INIT_4F(16°h0),
_INIT_50(16°h0),
_INIT_51(16°h0),
_INIT_52(16°h0),
_INIT_53(16°h0),
_INIT_54(16°h0),
_INIT_55(16°h0),
_INIT_56(16°h0),
_INIT_57(16°h0),
_SIM_MONITOR_FILE('design.

) SYSMON_inst (

)

_ALM(ALM),
.BUSY(BUSY),
.CHANNEL (CHANNEL),
.D0o(DO),
-DRDY(DRDY),
-EOC(EOC),
-EOS(EOS),
-JTAGBUSY (JTAGBUSY), //
. JTAGLOCKED(JTAGLOCKED), // 1-bit output DRP port lock
-JTAGMODIFIED(JTAGMODIFIED), // 1-bit output JTAG write to DRP
.0T(0T), // 1-bit output over temperature alarm
-CONVST(CONVST),
-CONVSTCLK(CONVSTCLK), // 1-bit input convert start clock

// 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

.DADDR(DADDR),
.DCLK(DCLK) ,
.DEN(DEN),
.DI(DI),
.DWE(DWE) ,
.RESET(RESET),
_VAUXN(VAUXN) ,
-VAUXP(VAUXP),
_VN(VN),
_VP(VP)

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

Configuration
Configuration
Configuration
Test register
Test register
Test register
Test register
Test register

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
imit register
it register
register
register
register
// Simulation analog entry file

Alarm 1
Alarm 1
Alarm 1
Alarm li
Alarm 1

T

/7 3
/7 1
/75
// 16
1
1
1
1

=t et

//
//
//

- O -

register O
register 1
register 2
0
1
2
3
4

~N~NouhWNEO

~N~Nooh~hWNELO

output for temp, Vccint and Vccaux
output ADC busy signal
output channel selection
t output data bus for dynamic reconfig
t output data ready for dynamic reconfig
t output end of conversion
t output end of sequence

t output JTAG DRP busy

// 1-bit input convert start

// 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

// End of SYSMON_inst instantiation

EER A

Virtex-5 FPGA . —#— H AR

Virtex—5 FPGA & —# > —h : DC #{E B I OA A F H i

324

http://japan.xilinx.com

Virtex-5 54731 A4F (HDL )
UG621 (v12.4) 2010 & 12 B 14 B


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

& XILINXs

TEMAC

1S5 47 : Tri-mode Ethernet Media Access Controller (MAC)
BE

ZOT VAL VAN, A=Y F b VAT LAOERO RN 2T 70 Jl 2 iZar T4 Fal —a AR
TURF YR f—H Ry h MAC 28 1 T EENET,

THALDANAE

A AB T — Ay p—
HEF P
CORE Generator™ LU\ 4% —K HeAT
~ 7D R—k Al

i TE R
Virtex-5 = X7 R b AE—K /—H% Fvk MAC = —H%— HAK
Virtex=5 FPGA 7 —4 3 —h : DC $iEB L OAAL v T FiE
Virtex-5 FPGA == —4%— B AF
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AT THAY ILAVE & XILINXs

USR_ACCESS_VIRTEXS3

)25 47 : Virtex-5 User Access Register

USR_ACCESS_VIRTEX5
DATA[31:0]

__|

| DATAVALID
CFGCLK

Configuration Bitstream
Data Access

X10960

M=E

TOFYAY LA AE 2T X2l —ar Py D 32 B RDL D ARIT VT EATE, By RAR
V=B DT =R a AT ZENTERINIRDET, 72exiE, ar 74X 2 —a %12 FPGA T A5
By B AR — BB — AR TE SN2 T — XL T VB AT HIEMTEET,

R—bDEREA

K K g il

DATA Hi A 32 av 7 4¥al—arhF—4

DATAVALID H 1 DATA R—NIB N2 T —ZBEZNTODENEIN
T T 7T 47 High D1 &

CFGCLK Hi A 1 a 74X ol —ay ravy

THAODANAE

AVAR Y =gy e

E i AR A
CORE Generator™ BX U 4% —K NG
~7udHR—h A

VHDL Bk (/2 RAVT—2 7))
WD 2 ODLNIFAELRWEA X, at— L T T4 T4 B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- USR_ACCESS_VIRTEX5: Configuration Data Memory Access Port
—-— Virtex-5
-- Xilinx HDL Libraries Guide, version 12.4

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

Virtex-5 547 31) 4K (HDL A)
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Verilog E81 (A RAV T —23Y)

// USR_ACCESS_VIRTEX5: Configuration Data Memory Access Port
// Virtex-5
// Xilinx HDL Libraries Guide, version 12.4

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
= =%
MR R
Virtex-5 FPGA &.—# — H AN
Virtex—5 FPGA 7 —# 3 —} : DC ¥t L OVAA » F i

Virtex-5 4731 (K (HDL F)
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