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% 2 & : UniMacro IZDWLVT

BRAM_SDP_MACRO

<%0 : Simple Dual Port RAM

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

WE(N{WRITE_WIDTH):0)

WREN

HST

WRCLK |

RDADDR(8:0)

HDEN
REGCE |

RDCLK
=5

BRAM_SDP_MACRO

Attributes
BRAM_SIZE-16Kn

SiM_COLLISION_CHECHK-ALL

AVAL-D
INIT_FILE-NONE

Simple Dual Port RAM

DO(READ_WIDTH:1:0)

M=E

FPCGA T A 21X 7 a7 RAM 3@ & £4v. LA RAM/ROM (36kb F721% 18kb) L Tar 7 4F¥ a2l —a T
EET, B0 T oyl RAM IZIE, REDA VT o7 T —HEEEPORIRITKMTEE T, avR—xro Mo

wahsdray i

CsEd

WZIRHEAL T, i H L EEZABDREFFIZEITENE T, 72720, READ & WRITE IZ AWM

MLTEY, BUAEY TLAZT 7 AT HIEIERBIC/ADET, SAMAX—T NVOEZIALNREIZRD, AT
TarOH AL AZEF LT RAM O clock—to—out Z A L& HEMECEXFET,

AE: ZOTZVAUNT,

HVET,

HK—h 58

AL BLOFEZALOR—FOERFCIZRDIDICar 74F 2l —a T 50BN

B A 5] HEBE
H AR —h
DO H LT 4FX 2l —arBEB R RDADDR T ESN /=T —XH 13 R
AR —h
DI AN av T4 X2l —ar KRB WRADDR THEINTZT —F AT)/NA
WRADDR, AT a4 X2l —arEKESR EEIADL/ A HLT RV A AT RA
RDADDR
WE AT a7 4¥al—ar e NAMEZ A A =T 1
WREN, AT 1 EEAR/FRIAHLAR—T L
RDEN
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ERk3 A ] T RE
SSR AT 1 WAL 22O R vk
REGCE A 1 vy zrzosayy £ 3—7 v A7) (DOREG=1
DLGENZD BHAHE)
WRCLK, AT 1 FEZAB/ ALy NT)
RDCLK
aVIJ4F¥al—iavxk
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
THAVDARNEE

Z® UniMacro 1AV ALV T—2a DBRINHEET, FTVITATIINTA—ZEHRETEHIOICLIZbD T, Lk
DAL 74X 2l —arREBBL, T A BHEERTZT IO EL TSN,

A AB T ay -

Hewm e

CORE Generator™ $ XU 4% —F A

~ 7R —k HeIR
ERATREG R

ki 547 fi& FIHILk =5 B

PRANESIZE Sl 18kb, 36kb 18kb RAM % 18kb 7-1% 36kb AEYLLT

ar 74X a2l —varLET,

oo H o 0 % 1129 %5&, RAM OHJIL Y2

BISA o —T LT RAM 260

clock-to—out #A ANEMSINET, 7=
EL. HRHLLAT D ray s YA
JVITHIMLET, HZ 01T 5E, 1
ravy AN THAH LN ATHE T
M. clock—to—out ZA LN ELRVET,
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EEd

"84T

&

FIAIE

B2 L]

INIT

16 %%

72 By Ml

T _CEm

a4 2L —al B O IO
A %45 &

READ_WIDTH,
WRITE_WIDTH

1~ 72

36

DI/DO /SADIEZ i E, READ_WIDTH
L WRITE WIDTH IZ[RUEXE ET 5
VERHOET,

INIT_FILE

Pl

0 £~k STRING

NONE

IEE & T 7 7 A NV D4 Fil

CHECK

SIM_COLLISION_

Pl

ALL, WARNING_
ONLY .
GENERATE_X_
ONLY,

NONE

ALL

AERVOMENBAELZG AT I
I/»—\‘/a/d)@ﬂ’ﬁ%’ﬁﬁf%i?o 3
Ik TT,

ALL IZERETHE, BEA E—
DS, BE#ETLHITBEI)
AEVDOENRE X) IZ720ET,

WARNING_ONLY (2R ET DL,
by —U DB SIS,
BE 32 H DB L ATV OMEIT
FOFEERERESNET,

GENERATE_X_ONLY 2% ET 5
L BE Ay =TI IENR T,
BT 2 H B L OAEYDEN
RE X) 127 ET,

NONE [ZREETHE, EiE Ay —
Vi s, BT A B
FORAERVDHIZFDFERFFS
nE9,

AE: ALL UANOMEIZEETDE, ./
Rab—varfiz T Ao
CERL BT, :@1@%%%@“
LS GITEENLETT, FEMIT
TEk/>Ial—vay FHALY HA
RJZZHRLTTZEW,

SIM_.MODE

SAFE %7213 FAST

SAFE

Ralb—arDiLro g T,
FAST IR ETHE, a2l —Tay
EF AP T —2 ABEHE—RT
RATESNES, FMIEL THR/ I
L—vary TS TAR =S RL
TLFEEW,

SRVAL

16 %

72 By ME

ERA NGl

FEH#IVEYME B (RST) BT —h&
NizLExd DO R—bDH N EEEE
LEJ,

INIT_00 ~
INIT_7F

16 %%

256 £ ME

ERE NG =

16kb F721% 32kb DT —4 AEY TL
A DY E A 1R E

INITP_00 ~
INITP_OF

16 %

256 £ ME

ERA NGl

2kb F£721% 4kb DRV T 4 T —H AE
U TV ADRHMEEIEE

VHDL it ([ RAVS T —23Y)

KD 2 OO SN FEELLWESITa— L, =T 4T A BESD

library UNIMACRO;

AT AEO AT £

18

http://japan.xilinx.com

Spartan-6 547 3!') A4/ K (HDL A)
UG615 (v11.4) 2009 £ 12 A 2 H



% 2 E : UniMacro [ZDWVT

& XILINXe

use unimacro.Vcomponents.all;

-- BRAM_SDP_MACRO: Simple Dual Port RAM
- Virtex-5, Virtex-6, Spartan-6
-— Xilinx HDL Libraries Guide, version 11.2

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

DEVICE => "VIRTEX5" -- Target device: "VIRTEX5", "VIRTEX6", "SPARTANG"
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""
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*"
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INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INIT_xx are valid when configured as 36Kb

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

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

-- The next
INITP_08 =>
INITP_09 =>
INITP_OA =>
INITP_OB =>
INITP_OC =>
INITP_OD =>
INITP_OE =>
INITP_OF =>
port map (
DO => DO,
DI => DI,
RDADDR => RD
RDCLK => RDC
RDEN => RDEN
REGCE => REG
RST => RST,
WE => WE,
WRADDR => WR
WRCLK => WRC
WREN => WREN

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

set of INITP_xx are for the parity bits
X'0000000000000000000000000000000000000000000000000000000000000000™",
X**0000000000000000000000000000000000000000000000000000000000000000"*
**0000000000000000000000000000000000000000000000000000000000000000*"
**0000000000000000000000000000000000000000000000000000000000000000**
**0000000000000000000000000000000000000000000000000000000000000000*"
**0000000000000000000000000000000000000000000000000000000000000000**
**0000000000000000000000000000000000000000000000000000000000000000*"
**0000000000000000000000000000000000000000000000000000000000000000"*

XX XX XX

set of INIT_xx are valid when configured as 36Kb

X"*0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X**0000000000000000000000000000000000000000000000000000000000000000*",
X**0000000000000000000000000000000000000000000000000000000000000000™",
X"*0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000*",
X**0000000000000000000000000000000000000000000000000000000000000000"")

-- Output read data port
-- Input write data port

ADDR, -- Input read address

LK, -- Input read clock

, -- Input read port enable

CE, -- Input read output register enable

-- Input reset

-- Input write enable
ADDR, -- Input write address
LK, -- Input write clock

-- Input write port enable

):
-- End of BRAM_SDP_MACRO_inst instantiation

Verilog 52k (A2 XAV T—23Y)

// BRAM_SDP_MAC
//
// Xilinx HDL L

BRAM_SDP_MACRO
_BRAM_SIZE("
_DEVICEC"'VIR
_WRITE_WIDTH
-READ_WIDTH(
.DO_REG(0),
CINTT_FILE (
.SIM_COLLISI

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

.SRVAL(72”h0
_INIT(727h00
_INIT_00(256
_INIT_01(256
_INIT_02(256
_INIT_03(256
_INIT_04(256
_INIT_05(256
_INIT_06(256
_INIT_07(256
_INIT_08(256
_INIT_09(256
_INIT_OA(256
_INIT_0B(256
_INIT_0C(256

RO: Simple Dual Port RAM
Virtex-5, Virtex-6, Spartan-6
ibraries Guide, version 11.2

#(
18Kb"), // Target BRAM, "18Kb"™ or "36Kb"
TEX5'"), // Target device: "VIRTEX5", "VIRTEX6', 'SPARTANG"

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

// Optional output register (0 or 1)
""NONE™),
ON_CHECK (*ALL'), // Collision check enable "ALL"™, "WARNING_ONLY",
// "GENERATE_X_ONLY" or 'NONE™

00000000000000000), // Set/Reset value for port output
0000000000000000), // Initial values on output port
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
>h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_OD(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_18(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_1E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_20(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_22(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_24(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_25(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_2F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_31(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_36(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

-INIT_42(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_44(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_4F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_50(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_51(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_52(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
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-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" hOOOOOOO0000000OOOOOOO0000000OOOOOOO000000OOOOOOOOOOOOOOOOOOOOOOO)
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

. INITP_08(256 ~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_SDP_MACRO_inst (

.DO(DO) // Output read data port

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

-RDADDR(RDADDR), // Input read address

-RDCLK(RDCLK), // Input read clock

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

_WE(WE), // Input write enable
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-WRADDR(WRADDR), // Input write address
-WRCLK(WRCLK), // Input write clock
-WREN(WREN) // Input write port enable

// End of BRAM_SDP_MACRO_inst instantiation

E=R AR

Spartan-6 FPGA D& ¥} (2—H — HARBIOT —% 2 —h)

Spartan-6 547 3') 4K (HDL F)
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& XILINXe

BRAM_SINGLE_MACRO

<%0 : Single Port RAM
BRAM_SINGLE_MACRO

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

WE(f{(WRITE_WIDTH):0)

DO(READ_WIDTH:1:0)
—

BRAM_SZE-18Kb

DO_REG-0

INITO

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST

SRVAL-D
INIT_FILE-NONE

EN

REGCE |

RST
CLK

Simple Port RAM

ME

FPGA /3422137 a7 RAM 23l & £, LA RAM/ROM (36kb F£7-1% 18kb) LLTar 7 4Fal —i g TX
FT., 2NEDOI TN R— DT ay 7 RAM 21T, KEDOA L Fv 7 F—REEH ORI MTEET, Ak
AF—TIVDOEBZABNAREIZRY A7 ar O LU 2Z % AL T RAM @ clock-to—out XA LEEHE TEFT,

R—rDERHA

B AR = B EE

H AR —h

DO H A ar 74X a2l —var% | ADDR THESNEZT —F H iz
Z

ASIR—h

DI AS ar 74X a2l —var#% | ADDR THESNEZT —F A S)R %
Z IR

ADDR AT a 74 ¥al—arkE | TRURAAS AR
S

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

EN AT 1 EXAL/ TR P LAR—T IV

RST AT 1 HALPAZ ORI v

REGCE AJy 1 Hhvozxeoray s A x—7 v A7 (DOREG=1 D

BIZDHAG%)
CLK A 1 sy NS
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WRITE_WIDTH READ_WIDTH BRAM_SIZE ADDR WE
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
2 36 ~ 19 36kb 14 1
18 ~ 10 14
9~5 14
4 ~3 14
2 14
1 15
Spartan-6 54 J5!) A/ K (HDL A)
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WRITE_WIDTH READ WIDTH BRAM_SIZE ADDR WE
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

1 18 ~ 10 18kb 14 1
9~5 14
4 ~3 14
2 14
1 14
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THAODANFE

Z® UniMacro [ZA LV AF LV 2= al DB N A[RET, TVIT 4 TNINRTA—ZEHRETEHIHILEEHLDOTY, |k
DAL T 4K a2l —varRESRL, T AV BEHEZHTZTIOICEREL TSN,

AAR L T—ay ]
Hewm AR}
CORE Generator™ BL U7 4% —K NGl
~ZudDYR—h 1%
oL ~ y
ERAARELE &
B 247 & T4 55 B8R
BRAM_SIZE =]l 18kb. 36kb 18kb RAM % 18kb F721% 36kb AEUL LTI 74
Xal—arLET,
DOREG K 0, 1 0 % 112358, RAM O H 1LY A5 33 S
TIVIZRY RAM 235D clock—to—out ZA LS
EfshET, 2EL. AELLAT YO
rayy FAZMIHINLES, % 01275
Lol oayl ATV THHAELNARETT
M. clock—to—out ZA LNELRVET,
READ_WIDTH EEToy 1~ 36 1 H A NADIEE S E
WRITE_WIDTH BiLe o 1~ 36 1 AN ADIEZIEE
INIT_FILE b=l 0 £k STRING NONE WVIEME A& Te 7 7 AV D4 i
WRITE.MODE Pl READ_FIRST . WRITE_FIRST AFU~OEXABLET—REFEE
WRITE_FIRST .
NO_CHANGE
INIT 16 #4#K 72 B M T _RTEr a7 4¥alb—arEoH o EE
B &
SRVAL 16 % 72 B M T _TEnm BV B M B RST) BT P —h&hizL&D
DO R—hrOH NEEEELET,
SIM.MODE ST | SAFE $7-1% FAST | SAFE 32l —arOLOEMETYT, FAST (T3
ETHE, Val—iay BEFANRNRT p—
v AEME N TEITENET, FHMIT,
T&R/ 2o —ay TS AR IS
LT,
INIT_00 ~ INIT_FF | 16 #% 256 £ M# R NG 4=: 16kb F£721% 32kb DF —& AFY TL A D]
HEZIEE
INITP_00 ~ 16 #E%x 256 v M T _CTEnr 2kb F721% 4kb DXV T 4 T —H AEY TLA
INITP_OF OEEIEE

VHDL g2k (A2 RAVS T —23Y)
WD 2 SO XNFHELEWVGE AT —L, 0 T4 7B S ORI T ET,

library UNIMACRO;
use unimacro.Vcomponents.all;

-- BRAM_SINGLE_MACRO: Single Port RAM
Virtex-5, Virtex-6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2
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BRAM_SINGLE_MACRO_inst : BRAM_SINGLE_MACRO

generic map (
BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or '"36Kb"
DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
DO_REG => 0, -- Optional output register (0 or 1)
INIT_A => X"000000000", -- Initial values on output port
INIT_FILE => "NONE",
WRITE_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE=""36Kb")
READ_WIDTH => 0, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb"")
SIM_MODE => "SAFE", -- Simulation: "SAFE" vs "FAST",

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

SRVAL => 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"",
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"",
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INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INIT_xx are valid when configured as 36Kb

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_48 => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_55 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_5A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_5C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_5E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_60 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_61 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_62 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_63 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_64 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_65 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_66 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_67 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_68 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_6B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6C => X'"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_6D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_6F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_70 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_71 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_72 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000",
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"",
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-- The next set of INITP_xx are for the parity bits

INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_O1 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X'0000000000000000000000000000000000000000000000000000000000000000**,

-- 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 i2t (A RAV T—33Y)

//
//
//

BRAM_SINGLE_MACRO: Single Port RAM
Virtex-5, Virtex-6, Spartan-6
Xilinx HDL Libraries Guide, version 11.2

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(367h000000000), // 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(O0), // 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"

-SRVAL(36~h000000000), // Set/Reset value for port output
-WRITE_MODE("WRITE_FIRST"™), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

- INIT_00(256" h0OOOOO0O0OOOOOOOOOO0O000000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO)
- 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) ,
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-INIT_17(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_19(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_22(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_24(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_28(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_29(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_35(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_39(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_3D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_42(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_44(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_47(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_4D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_4E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- 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) ,
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- INIT_5E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_60(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_62(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_64(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_67(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_68(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_70(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_73(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_75(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_76(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_77(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_79(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

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

- INITP_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0B (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0OD(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_OF (256 >h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_SINGLE_MACRO_inst (

.DO(DO), // Output data

-ADDR(ADDR), // Input address

.CLK(CLK), // Input clock

.DI(DD), // Input data port

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

_WE(WE) // Input write enable

):
// End of BRAM_SINGLE_MACRO_inst instantiation

ER R
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BRAM_TDP_MACRO

<%0 : True Dual Port RAM

BRAM_TDP_MACRO

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

WEA(WRITE_WIDTH_A:1:0)

DOA(READ_WIDTH_A:1:0)
_—

ENA
RSTA Attributes
BAAM_SIZE.18Kb
REGCEA | |mms "

READ_WIDTH_A-1
WRITE_WIDTH_A-1

CLKA WRITE_MODE_A-WRITE_FIRST
_> SAVAL_A-D
SIM_COLLISION_CHECK-ALL
INIT_FILE-NONE

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

WEB(WRITE_WIDTH_E:1:0)
DOB(READ_WIDTH_B:1:0)
||

Eng P
RSTB
REGCEB PEAD, WIDTH_B1
WRITE_WIDTH_B-1
WRITE_MOOE_B-WRITE_FIRST
CLKB SAVAL B0

True Dual Port RAM

ME

FPGA T /XA AZIE7 vy 7 RAM 238 f& £, LA RAM/ROM (36kb F7=1% 18kb) L Tar 7 4F¥ =2l —9T
EET, LT rYY RAM I, REOA LV F v 7 F—REEENOFIHICKNTEET, arR—xro Mot
WmSNb7av 7| Z5ERIZFA#L T, SAHLEEZALNRIRFIZE TSI ET, 72721, READ & WRITE [ AWM
SLTEY, RILAEY TUvAIZT 7 BATHMIZFERIMNICARVET, SAM AR =T NVOEZIALNAERIZRD, 47
TarOH IV R EE L T RAM @ clock—to—out ¥ A L& M CTEET,

R—b D& EA

Bt pao i adi

HIAR—h

DOA H ar 74Xzl —arF£% | ADDRA THRESNZT —&H /132
%R

DOB H AT 4F¥alb—arEKE | ADDRB THRESNZT — X H A
%R

AR —h

DIA S ar 7 4¥al—arFE | ADDRA TIRESNET —Z A SR A
2
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B A ] T RE
DIB AF a7 44X alb—rarFE | ADDRB THESNT-F —Z A S8 %
R
ADDRA. ADDRB AF ar74Xal—varErE | R—FA BIUOFR—=FB OTRL AN SRR
S
WEA., WEB AD ay74F¥alb—var®r | F—FABIOR—FB OIA M F—T )V
I
ENA. ENB AF 1 R—F A BLOKR—=FB DOIAM/V—F A =T )L
RSTA. RSTB AF 1 A—FABXOFR—=FBOHHLAZDOFRIV
REGCEA. REGCEB AF 1 R—FNABLOBOHOLIRZO Iy A 3—T VAT
(DO_REG=1 OHZAIZDHH %)
CLKA. CLKB AH 1 R—FABIOB OEXAL/FiAHE L7 T AT

aVIJ4Fal—iavk

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
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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
1 1 T3 A — R Bt 16 1
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_\\'U:’r./o)kjjjj_lii

Z® UniMacro [ZA v AF YV 2= al DB NA[RE T, TVIT 4 TNINRTA—FEHRETELHIDLEZHLDOTY, bk
RO T 4F a2l —varfEsBL, TV A B a2 T L0

\—;QEL/T<7L:éI/\O

AVRE =gy wf
E7f T
CORE Generator™ BX Uy 4% —K NG
~7adHR—h HELE
oL ~ y
ERTEGEMS
B 247 & T4k | ERBA
BRAM_SIZE e 18Kb. 36Kb 18Kb RAM % 18Kb ¥7-1% 36Kb AEVEL Tar74¥=
L—arLEd,
DO_REG LT 0.1 0 iz 1127%E, RAM O IV RZNBA FR—T L
12720 . RAM 735D clock-to—out Z A LNEIHES N
FT, 2L mAHLLAT O ay s A
JVIEEEINUET, fZ2 0123 5&.1 7y r o
JIVTCTEr A H LB AHETT M., clock—to—out A
ANRELRVET,
INIT 16 #E% 72 B ME FTR_RT¥e | ar7sFalb—arBoOHoOYEEREE
INIT_FILE e | 0 £k STRING NONE PEZE &7 7 AV D4 T
READ_WIDTH. TLH 1 ~72 36 DI/DO /RADIE % $5 FE, READ_ WIDTH &
WRITE_WIDTH WRITEWIDTH (Z[F CfE A 6 &+ 2 4B &
Dijﬁo
SIM_COLLISION_ el ALL, ALL AEYDEEA NI LA 3ol — a0 D)
CHECK SARNING- EAERECEET, M i/k@ewm“o
GENERATE_X_ S, B 1
ONLY. £7-13 ALL IZRRET DL, :Lf/t /73\‘ Hjijé
NONE . BE TS B XA DERRE (X)

W20 ET,

WARNING ONLY (ZERET DL, EiEAy 7 —
TOIHNHIIE ., &ﬁ@#éﬂjﬁkiw%%u
DIEITZF D FEERFFSNET,

GENERATE_X_ONLY IZ§%E T 5L, BiE Xy
=TI IER T, Fa'é@@“étijﬁiaotox%
VOENARE X) 12720 FET,

NONE ICFRET DL, EHE Ay —I I HH &
N, BETAIHABIOATIOEITZEDOE
FREENET,

AE: ALL DSANOIEICER ET DL, vl — va
v _7%4’/0)%%% TR CERR DD, 2
DAL E T DSOS AL CT, S

FEm/v 3zl — /H/T“‘j'/l’/jj/f}\j%f;’%%

LTLEEEN,
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B BT & T4k | ERER

SIM_.MODE Y&l SAFE %£7-1% FAST | SAFE PRl —arDLHDBIETT, FAST ICERET
HE valb—ary BT AP T p—< AER
E—RCTETINET, ML [HR/I2b—
vay THAY HARIES IR TIIZEN,

SRVAL A, SRVAL B | 16 #%% 72 By Ml T_TEr | FHVEYMEE RST) 7 —h&ShizEEd DO
RN—rOW LR ELET,

INIT_00 ~ INIT_FF 16 #E%L 256 £ M T _TCE¥r | 16Kb £721% 32Kb OF —# A 7L ADHIH
R i=pncs

INITP.00 ~ INITP.OF | 16 %% 256 £ M T _TEr | 2Kb £721% 4Kb DT ¢ F—HF AFY TLAD
W E 25 &

VHDL 21k ([ REVYT—23Y)

library UNIMACRO;
use unimacro.Vcomponents.all;

-- BRAM_TDP_MACRO: True Dual Port RAM
- Virtex-5, Virtex-6, Spartan-6
-— Xilinx HDL Libraries Guide, version 11.2

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

WD 2 DORELPFAEL WG E T — L =TT E S ORIV T ET,

DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"

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

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

INIT_FILE => ""NONE",

READ_WIDTH_A => O, -- Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
READ_WIDTH_B => O, -- Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",

—— "GENERATE_X_ONLY"™ or "NONE"

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

-- see "Synthesis and Simulation Design Guide" for details
SRVAL_A => X''000000000", -- Set/Reset value for A port output
SRVAL_B => X"000000000", -- Set/Reset value for B port output
WRITE_MODE_A => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_MODE_B => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_WIDTH_A => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE="36Kb")
WRITE_WIDTH_B => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE="36Kb"")
-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_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"",
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INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2B => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INIT_xx are valid when configured as 36Kb
INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_49 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4B => X""0000000000000000000000000000000000000000000000000000000000000000°",
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_53 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_55 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_5A => X""0000000000000000000000000000000000000000000000000000000000000000",
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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
X
X
X
X
X
X
X
X
X

XX X X XX

X
X
X
X
X
X
X
X
X
X
X

XXX X XX

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""
*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 (

DOA => DOA, -- Output port-A data

DOB => DOB, -- Output port-B data

ADDRA => ADDRA, -- Input port-A address

ADDRB => ADDRB, -- Input port-B address

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

CLKB => CLKB, -- Input port-B clock

DIA => DIA, -- Input port-A data

DIB => DIB, -- Input port-B data

ENA => ENA, -- Input port-A enable

ENB => ENB, -- Input port-B enable

REGCEA => REGCEA, -- Input port-A output register enable

REGCEB => REGCEB, -- Input port-B output register enable

RSTA => RSTA, -- Input port-A reset

RSTB => RSTB, -— Input port-B reset

WEA => WEA, -- Input port-A write enable
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WEB => WEB -- Input port-B write enable
)

-- End of BRAM_TDP_MACRO_inst instantiation

Verilog S8k (A REL T —23Y)

// BRAM_TDP_MACRO: True Dual Port RAM
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

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(367h00000000), // Set/Reset value for port A output
_SRVAL_B(367h00000000), // Set/Reset value for port B output
_WRITE_MODE_A("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_MODE_B("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_WIDTH_A(O), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE:"SGKb")
_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(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_O0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_10(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_11(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_13(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_14(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_15(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_17(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_22(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_24(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_26(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_28(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

Spartan—6 5147 35') H4K (HDL )
UG615 (v11.4) 2009 £ 12 A 2 H http://japan.xilinx.com

41



&

XILINXe £52%

: UniMacro [ZTDUVT

-INIT_2A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_30(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_37(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_3B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_40(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_44(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_49(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_4B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_50(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_51(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_52(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_54(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_55(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_56(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_57(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_60(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_62(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_64(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_67(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_68(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_6C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_70(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
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-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 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_TDP_MACRO_inst (

);

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

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

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

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

// End of BRAM_TDP_MACRO_inst instantiation
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ADDMACC_MACRO

<40 : Adder/Multiplier/Accumulator

ADDMACC_MACRO

—

—

—I>CLK

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

PRODUCT((WIDTH_PRODUCT:1):0 j——

Attributes

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

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

CE

ADD MULTIPLY ACCUMULATOR

M=

AT 0

B mHE/ AT g LT T HE . DSPAS T ay I DAV AR — g M EIZ R0 ET,
INT A— 5( TET BER ANERB IO AR, L AT 03%Y ., DSP48 7'y 7% HDL IZHA LT <K LET,

OMNOE L
R—t4% A ] -1
AR —1
PRODUCT 7 T2 E, WIDTH A J& PEAf oA F—HH
WIDTH_B J& MEMEIZ LY,
AN =]
PREADDI A3 ST, WIDTH.PREADD BittE2: | HIEMAT—5 1)
PREADD2 A3 E%fﬁ WIDTH PREADD J& 1% | BT EANEE S — 2 Ay
MULTIPLIER ATy ;ﬁf :&A{E WIDTHMULTIPLIER J& | 587 — % AT
CARRYIN AH 1 FxU— AN
CLK AF 1 a=%4
CE A7) 1 Iy AR —7 )L
LOAD AH 1 o—p
LOAD DATA AT [, WIDTH.PRODUCT J&%: | DSP AZ A ATCix, LOAD 7 H—hr&hde P i
=2, A*B+LOAD_DATA Cr—RINET,
RST A 1 A &b
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THAODANFE
Z® UniMacro [IA LV AZ v 2—2a DR PARET, FTVIT A4 TIINTA—FEZRETEDLHIINLIZH D TT,
AAB Y T—g ]

Hewm Ay

CORE Generator™ L w4 —F )

~ZudDYR—h 13

ARG R 1%

B 247 & TIAIbE FREA
WIDTH_PREADD HEH 1~ 24 24 PREADDI1 X T PREADD2 A F D g % il
mUET,
WIDTHMULTIPLIER B 1~ 18 18 MULTIPLIER A JJOiigZ Hil L £9°,
WIDTH_PRODUCT HH 1~ 48 48 MULTIPLIER /1 DO mE &2 HI#L £3,
LATENCY HH 0.1.2.3.4 3 NATTGA L VI AB DI
1 - MREG == 1
2 - AREG == BREG == 1 3L MREG ==
1. F£721% MREG == 1 3L PREG ==
3 - AREG == BREG == 1 X MREG ==
1 BELWPREG == 1
4 - AREG == BREG == 2 511" MREG ==
1 BX O PREG == 1
DEVICE el VIRTEX6 . VIRTEX6 B G NDIN—R =T T—%F I F ¥
SPARTANG

VHDL Bk (A2 RAVL T —23Y)
WD 2 S>ORELDFIELR WS IZae — L, = T4 T4 B E ORI E T,

library UNIMACRO;
use unimacro.Vcomponents.all;

-- ADDMACC_MACRO: Add and Multiple Accumulate Function implemented in a DSP48E
- Virtex-6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

ADDMACC_MACRO_inst : ADDMACC_MACRO

generic map (
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX6", "SPARTAN6"
LATENCY => 3, -- Desired clock cycle latency, 1-4
WIDTH_PREADD => 18, -- Pre-Adder input bus width, 1-25
WIDTH_MULTIPLIER => 18, -- Multiplier input bus width, 1-18
WIDTH_PRODUCT => 48) -- Product output bus width, 1-48

port map (
PRODUCT => PRODUCT, -- ADDMACC ouput bus, width determined by WIDTH_PRODUCT generic
MULTIPLIER => MULTIPLIER, -- MULTIPLIER input bus, width determined by WIDTH_MULTIPLIER generic
PREADDER1 => PREADDER1, -- 1st Pre-Adder input bus, width determined by WIDTH_PREADDER generic
PREADDER2 => PREADDERZ2, -- 2nd Pre-Adder input bus, width determined by WIDTH_PREADDER generic
CARRYIN => CARRYIN, -- 1-bit carry-in input to accumulator
CE => CE, -- 1-bit active high input clock enable
CLK => CLK, -- 1-bit positive edge clock input
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LOAD => LOAD, -- 1-bit active high input load accumulator enable
LOAD_DATA => LOAD_DATA, -- Load accumulator input data,

-- width determined by WIDTH_PRODUCT generic
RST => RST -- 1-bit input active high reset

):
-- End of ADDMACC_MACRO_inst instantiation

Verilog S8k (/Y REL T —23Y)

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

// Virtex-5, Virtex-6, Spartan-6

// Xilinx HDL Libraries Guide, version 11.2

ADDMACC_MACRO #(
_DEVICE("VIRTEX5"), // Target Device: "VIRTEX6", "SPARTANG"

.LATENCY(2), // Desired clock cycle latency, 0-2
_WIDTH_PREADD(25), // Pre-adder inputwidth, 1-25
_WIDTH_MULTIPLIER(18), // Multiplier input width, 1-18
-WIDTH_PRODUCT (48) // MACC output width, 1-48

) ADDMACC_MACRO_inst (
.PRODUCT(PRODUCT), // NMACC result output, width defined by WIDTH_PRODUCT parameter
.CARRYIN(CARRYIN), // 1-bit carry-in input

.CLK(CLK), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
-LOAD(LOAD), // 1-bit accumulator load input

-LOAD_DATA(LOAD_DATA), // Accumulator load data input, width defined by WIDTH_PRODUCT parameter
-MULTIPLIER(MULTIPLIER), // Multiplier data input, width defined by WIDTH_MULTIPLIER parameter
.PREADD2(PREADD2), // Preadder data input, width defined by WIDTH_PREADD parameter
-PREADD1(PREADD1), // Preadder data input, width defined by WIDTH_PREADD parameter

_RST(RST) // 1-bit active high synchrnous reset

);
// End of ADDMACC_MACRO_inst instantiation

MR
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ADDSUB_MACRO

<%0 : Adder/Subtractor
ADDSUB_MACRO

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

MULTIPLIER{{WIDTH_MULTIPLIER:1):0)

Attributes

DEVICE-VIRTEXE
LATENCY-3
WIDTH-48

— ADDSUB
—— CARRYIN

— RST

—>CLK
ADDER/SUBTRACTOR

ME

BAZ NS /PR L THFE T 58, DSPA8 Ty /DA AR m— g PRBICRDET, RTA—X

CARRYOUTF——

RESULT((WIDTH:1):0) pmm—

FHER AJIEB X O MR, LAT 38D, DSPAS8 7'y 7% HDL IZHAE L3 <LET,

HK—h D5

e

it

R—+4£ A ] T RE

AR —h

CARRYOUT H 1 Xl —H A

RESULT i Al 4, WIDTH B %2, RDADDR THEESNIZT —F )32
AFIR—h

ADDSUB AT 1 High D454, RESULT WA TT, Low O

4 RESULT I3 &2 T3,

A AT w25, WIDTH B4 25 1, INFLER /IR FAER~DT — X N )

B AH A4, WIDTHB EPEE S, [ ISR/ R~ 7 — 2 AJ)

CE AT 1 Iy AFx—T )

CARRYIN A 1 XU — AT

CLK A 1 A=V

RST AT 1 EIE DR
THAVDARNEE

Z® UniMacro [ZA v AX YV T—2a DB N A[RE T, TVIT 4 TNIRTA—ZEHRETELINLTZHD T,
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(2B T gy o
i A
CORE Generator™ B L O\ 4 —FK A ]

AR R 1%

B /4T & T4k L
DEVICE Pyl VIRTEX6 . VIRTEX6 B—IF Y NDIN—RT =T T —F T 7 F %
SPARTANG
LATENCY $BH 0.1,2 2 RAT TG LI AZ DI
1 - PREG == 1

2 = AREG == BREG == CREG ==

PREG
WIDTH I 1 ~ 48 48 A, B, RESULT R —hig, B BI W
RESULT 7R —MEZ N F D /3T A— 24l
ML EEETEET,
WIDTH_B $H 1~ 48 48 A—h B g LEE
WIDTH_RESULT LS 1~ 48 48 RESULT A — Mg 33X

VHDL Bk (A2 RAVL T —23Y)
WD 2 DORESCBFEIELR WA T — L, = T4 T4 B S ORNCAE T £,

library UNIMACRO;
use unimacro.Vcomponents.all;

-- ADDSUB_MACRO: Variable width & latency - Adder / Subtrator implemented in a DSP48E

Virtex-5, Virtex-6, Spartan-6

-— Xilinx HDL Libraries Guide, version 11.2

ADDSUB_MACRO_inst : ADDSUB_MACRO
generic map (

DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6G"

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

N

-- End of ADDSUB_MACRO_inst instantiation
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Verilog 8t (A2 RA T —23Y)
// ADDSUB_MACRO: Variable width & latency - Adder / Subtrator implemented in a DSP48E
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2
ADDSUB_MACRO #(
_DEVICE('VIRTEX5"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
.LATENCY(2), // Desired clock cycle latency, 0-2
_WIDTH(48) // Input / output bus width, 1-48
) ADDSUB_MACRO_inst (
_.CARRYOUT(CARRYOUT), // 1-bit carry-out output signal
-RESULT(RESULT), // Add/sub result output, width defined by WIDTH parameter
ACA), // Input A bus, width defined by WIDTH parameter
.ADD_SUB(ADD_SUB), // 1-bit add/sub input, high selects add, low selects subtract
-B(B), // Input B bus, width defined by WIDTH parameter
-.CARRYIN(CARRYIN), // 1-bit carry-in input
.CE(CE), // 1-bit clock enable input
.CLK(CLK), // 1-bit clock input
-RST(RST) // 1-bit active high synchrnous reset
):
// End of ADDSUB_MACRO_inst instantiation
& HE R #R
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& XILINX: % 2 & : UniMacro IZDWLVT

COUNTER_LOAD_MACRO

<%0 : Loadable Counter
COUNTER_LOAD_MACRO

J DATA((WIDTH_DATA:1):0)

— RST

— LOAD Q((WIDTH_DATA:1):0)

Attributes

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

N (OAD_DATA(WIDTH_DATA:1):0)
—CE

—>CLK
Loadable Counter

X11190

M=E

BAFIvI a—R To7/Z oy Ao 2ELTHERTHE, DSPAS 7oy /DA AZ v m— g ISR 0E
T, NIA—KREARRE BRI MENRSHY, DSP48 7 v 7% HDL IZHA LT LET,

R—b DR EA

B A U] B EE

H AR —h

Q H 7 A2, WIDTH.DATA B4 % 4, Hy BT

AFR—k

DATA AT A2, WIDTH_DATA J& a5, T —H AN (AT —H XL 2 7ayror A
F)

CE AT 1 sy A Fx—7 )b

CLK AT 1 A=

LOAD AJ7 T2, WIDTH.DATA EH:a 2R, TH—hEN5HE . LOAD DATA WO A7 Haa—
RLET Q Zuvror A7),

LOAD_DATA AT A28, WIDTH.DATA J& M4 . DSP 25 A AT, LOAD v %27 —h4 5L, =
DT —=FNPLIAKIZANENET Q2 7uyy
DLAT L),

DIRECTION A J) ! High DA LT Y7 | Low DHAIIF T TF (2
Iaw I DLVAT V),

RST A 1 FEEPAEAN

THADADAE

2u

2O UniMacro (IA L AZ v m—=2al DHPAFET, TUITATIINTA—ZERETEHIIITLIZHL DT,
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& XILINXe

(2B T gy o
HE R A
CORE Generator™ B L O\ 4 —FK A ]

AR R 1%

B 24T E T4k ]
DEVICE Pyl VIRTEX6 . VIRTEX6 B PN DON—R 2T T —%F I F %
SPARTANG
COUNT_BY 16 HE%K 48 B M 000000000001 N Z &z s, WIDTH.DATA L0
JeshEd,
WIDTH_DATA Eig 1 ~ 48 48 AV B RERELET,

VHDL 82k (/> RES T —3Y)
KD 2 SOORESTNFELLEWEAITar — L., T4 T4 B = OB AT E9,

library UNIMACRO;
use unimacro.Vcomponents.all;

—-- COUNTER_LOAD_MACRO: Loadable variable counter implemented in a DSP48E
-— Virtex-5, Virtex-6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

COUNTER_LOAD_MACRO_inst :
generic map (
COUNT_BY => X'000000000001", -- Count by value
DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
WIDTH_DATA => 48) -- Counter output bus width, 1-48

COUNTER_LOAD_MACRO

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

);
-- End of COUNTER_LOAD_MACRO_inst instantiation

Spartan—6 5147 35') H4K (HDL )

UG615 (v11.4) 2009 £ 12 A 2 H http://japan.xilinx.com

51




& XILINX: % 2 & : UniMacro IZDWLVT

Verilog 8t (A2 RA T —23Y)

// COUNTER_LOAD_MACRO: Loadable variable counter implemented in a DSP48E
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

COUNTER_LOAD_MACRO #(
.COUNT_BY (48~h000000000001), // Count by value
_DEVICE('VIRTEX5"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6G"
_WIDTH_DATA(48) // Counter output bus width, 1-48

) COUNTER_LOAD_MACRO_inst (

Q(Q, // Counter output, width determined by WIDTH_DATA parameter
.CLK(CLK), // 1-bit clock input

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

_DIRECTION(DIRECTION), // 1-bit up/down count direction input, high is count up
-LOAD(LOAD), // 1-bit active high load input

-LOAD_DATA(LOAD_DATA), // Counter load data, width determined by WIDTH_DATA parameter
-RST(RST) // 1-bit active high synchrnous reset

):
// End of COUNTER_LOAD_MACRO_inst instantiation

EER AR
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% 2 E : UniMacro [ZDWVT

& XILINXe

MACC_MACRO

<%0 : Multiplier/Accumulator

MACC_MACRO

| | OAD_DATA((WIDTH_P:1):0)
LOAD

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

Attributes

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

ADDSUB
CARRYIN

RST
CE

—I>CLK
MULTIPLY ACCUMULATE

M=

P((WIDTH_P:1):0) jummmm

B2 B R—EAS/ T X2 b —F T—RTHHATHE, DSPA8 Ty I DAL AHF v —a B HIZRDET,
IRTGA—HBEFRERANERBLI O IE. VAT 22350, DSP48 7w 7% HDL IZHEAE L9 < LET,

AR— kD 5t 5

A= %13 & i

i FAR—h

p 7 I ZE R, WIDTH A J& A + TIA=) T )
WIDTH.B J& MEAEIZZE LV,

ATIAR—h

A AT] A2 fE, WIDTH A @42, REMBWT —HANT)

B AT] A2 fE, WIDTH B J& M4 21, REMBWT —HANT)

CARRYIN AH 1 Frl—AH

CE AN 1 gy AR —T )

CLK AH 1 A=V

LOAD AT 1 o—k

LOAD_DATA AT w0, WIDTHA B HEfE + DSP A7 A ATCi&, LOAD 37 % —h&bdé P ix
WIDTH_B J& HEE I ZE LV, A%B+LOAD_DATA To—R&EHLET,
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R—r% A [ = T RE

RST AH 1 F#UEv

ADDSUB AA 1 High DB&8137F 2 bl —F5REE—RNIT, Low
OB ITREE—NIZHEELET,

THAVDANAE

Z® UniMacro [ZA v AX YV T—a DB NA[RE T, TVIT 4 TNIRTA—HEHRETELIINLTZHD T,

AVAR =gy aJ

il A
CORE Generator™ B X O\ 4 —F ]
~7uad¥R—h Heuw

EARIREG IR 1%

B "AA47 E TI4IE FHEA
WIDTH_A L 1~ 25 25 A AN OEEHIL £,
WIDTH.B B 1~ 18 18 B A1 DIEAEHIHL E7,
LATENCY LS 0.1.2.3.4 3 RATPFTA 0 LI RAZDH
1 - MREG == 1
2 - AREG == BREG == 1 BL W
MREG == 1, 72X MREG == 1 ¥
LY PREG ==
3 - AREG == BREG == 1 BL W
MREG == 1 88X} PREG ==
4 = AREG == BREG == 2 BL W
MREG == 1 88X} PREG ==
DEVICE CFF VIRTEX6 . VIRTEX6 =Py NDIN—RT =T T—%F I F ¥
SPARTANG

VHDL 88t (A REAS T —3Y)
WD 2 OOREINEELEWESITZa— L, = T AT B S ORNCAE T £,

library UNIMACRO;
use unimacro.Vcomponents.all;

-- MACC_MACRO: Multiple Accumulate Function implemented in a DSP48E
- Virtex-5, Virtex-6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

MACC_MACRO_inst : MACC_MACRO
generic map (

DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
LATENCY => 3, -- Desired clock cycle latency, 1-4
WIDTH_A => 25, -- Multiplier A-input bus width, 1-25
WIDTH_B => 18, -- Multiplier B-input bus width, 1-18
WIDTH_P => 48) -- Accumulator output bus width, 1-48
port map (

Spartan-6 54 J5!) A/ K (HDL A)
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& XILINXe

P =>P,
A => A,

-- MACC ouput bus, width determined by WIDTH_P generic
-- MACC input A bus, width determined by WIDTH_A generic

ADDSUB => ADDSUB, -- 1-bit add/sub input, high selects add, low selects subtract

B => B,
CARRYIN =>
CE => CE,

CLK => CLK,

-- MACC input B bus, width determined by WIDTH_B generic
CARRYIN, -- 1-bit carry-in input to accumulator
-- 1-bit active high input clock enable
-- 1-bit positive edge clock input

LOAD => LOAD, -- 1-bit active high input load accumulator enable
LOAD_DATA => LOAD_DATA, -- Load accumulator input data,

RST => RST
)

-- End of MACC_MACRO_inst instantiation

-- width determined by WIDTH_P generic
-- 1-bit input active high reset

Verilog iot (A RBAV S T—33Y)

// MACC_MACRO:
//
// Xilinx HDL

MACC_MACRO #(

Multiply Accumulate Function implemented in a DSP48E
Virtex-5, Virtex-6, Spartan-6
Libraries Guide, version 11.2

_DEVICE('VIRTEX5"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
_LATENCY(3), // Desired clock cycle latency, 1-4

_WIDTH_A(25), // Multiplier A-input bus width, 1-25
-WIDTH_B(18), // Multiplier B-input bus width, 1-18

_WIDTH_P(48) // Accumulator output bus width, 1-48

) MACC_MACRO (
-P(P).
AR,
_ADDSUB(ADD
-B(B).

// MACC output bus, width determined by WIDTH_P parameter
// MACC input A bus, width determined by WIDTH_A parameter
SUB), // 1-bit add/sub input, high selects add, low selects subtract
// MACC input B bus, width determined by WIDTH_B parameter

_.CARRYIN(CARRYIN), // 1-bit carry-in input to accumulator

.CE(CE),
_CLK(CLK),
-LOAD(LOAD)
-LOAD_DATA(
_RST(RST)

);

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

, // 1-bit active high input load accumulator enable

LOAD_DATA), // Load accumulator input data, width determined by WIDTH_P parameter
// 1-bit input active high reset

// End of MACC_MACRO_inst instantiation

s HIE R
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& XILINXe

2%

: UniMacro [ZTDUVT

DSP_MULT_MACRO

<40 : Multiplier
MULT_MACRO

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

Attributes

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

— RST
—CE

—>CLK
MULTIPLIER

M=E

P((WIDTH_A+WIDTH_B: 1))}

X11181

BB L THEH T2, DSPA8 Ty 7 DA AR m— g NMEBIZRDET, NSTA—FZTERRERA
HEBLI O AE. LAT 22330, DSP48 71w 7% HDL IZHA LT LET,

R—rDERHA

R—h % %13 & i

AR — 1

P 7 A2, WIDTH A J& P + TIA=) T—H )

WIDTH.B J&MAB 25 L,

AR —h

A A A[ZEE, WIDTH A J& M4 5 i, RET —H AN

B AT] A ZE M, WIDTH B @& 2 M, RET —H2ANT)
CE AT 1 Jayy AR —T )
CLK AH 1 =%

RST AF 1 EEDNAN
THAUDARNAE
Z® UniMacro 1A AZ v =2 a DHNPARET, FVITATIINRTA—Z LR ETE LI LTEbDTT,
AL T—ay A

Eif KA
CORE Generator™ 8L U 4 —K ASA]
~ZaOYR— i A
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% 2 E : UniMacro [ZDWVT

& XILINXe

AR R 1%

B 24T & T4k A
WIDTH_A B 1~ 25 25 A AN DIEZHIEHLET,
WIDTH_B HLH 1~ 18 18 B A1 DIEAHIHL E7,
LATENCY TR 0,1,2,3,4 3 RATFGAL LIRZDE
1 - MREG == 1
2 - AREG == BREG == 1 BL W
MREG == 1, ¥721% MREG == 1 ¥
X OVPREG == 1
3 - AREG == BREG == 1 LW
MREG == 1 83X U PREG ==
4 - AREG == BREG == 2 BL
MREG == 1 33X PREG == 1
DEVICE B VIRTEX6 . VIRTEX6 By NDN— R T T —%TF I F
SPARTANG6

VHDL Bk (A2 RAVL T —23Y)

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

library UNIMACRO;
use unimacro.Vcomponents.all;

—-- MULT_MACRO: Multiply Function implemented in a DSP48E
- Virtex-5, Virtex-6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

MULT_MACRO_inst : MULT_MACRO
generic map (

DEVICE => "VIRTEX5", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
LATENCY => 3, -- Desired clock cycle latency, 0-4
WIDTH_A => 18, -- Multiplier A-input bus width, 1-25
WIDTH_B => 18) -- Multiplier B-input bus width, 1-18

port map (
P =>P, -- Multiplier ouput bus, width determined by WIDTH_P generic
A => A, -- Multiplier input A bus, width determined by WIDTH_A generic
B => B, -- Multiplier input B bus, width determined by WIDTH_B generic
CE => CE, -- 1-bit active high input clock enable
CLK => CLK, -- 1-bit positive edge clock input
RST => RST -- 1-bit input active high reset

):
-- End of MULT_MACRO_inst instantiation

Spartan—6 5147 35') H4K (HDL )
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Verilog 8t (A2 RA T —23Y)

// MULT_MACRO: Multiply Function implemented in a DSP48E
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

MULT_MACRO #(
_DEVICE("VIRTEX5"), // Target Device: "“VIRTEX5", "VIRTEX6", "'SPARTANG"

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

) MULT_MACRO (
P(P), // Multiplier output bus, width determined by WIDTH_P parameter
ACA), // Multiplier input A bus, width determined by WIDTH_A parameter
-B(B), // Multiplier input B bus, width determined by WIDTH_B parameter

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

):
// End of MULT_MACRO_inst instantiation

EER AR
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& XILINXe

72933258548

ZORITar T, TAARIEENDT AL TV AN T 77 aly BINCAEL ORLET, L AU (U
TATBIR~IaDA L TVAT—2a) (X, S TIVTT AT 7y MEIZUARL TOET,

FRALZ a b= R FIITF 4T RAM/ROM

WRIEE 7 7o vay FHE YL 1/0 LUAABL Ty TF
VA=DZA= % S /O A R—Foh YT LURS
74X a2l —ar/BSCAN 2R — mYv” AFAA/CLB V747
AN
VA TAVFL

THALY TLAVE 5 BA

PCIE_Al Y547 . PCI Express

mAE&E D73y

FTHALY TLAVE SRBEA

DSP48A1 7’V27 47 : Multi-Functional, Cascadable, 48-bit Output, Arithmetic Block
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y0yy avik—x2k

FHALY TLAVE

EL

BUFG

avbE=x A FYUIF 47 : Global Clock Buffer

BUFGCE aybE=x A FYIFT 47 ¢ Global Clock Buffer with Clock Enable
BUFGMUX 7'YI7 47 : Global Clock MUX Buffer

BUFGMUX_1 U7 47 : Global Clock MUX Buffer with Output State 1
BUFH Y37 17 : Clock buffer for a single clocking region
BUFIO2 7*U37 17 : Dual Clock Buffer and Strobe Pulse
BUFIO2FB U377 : Feedback Clock Buffer.

BUFPLL 7'VI7 47 : PLL Buffer

BUFPLL_MCB U277 : PLL Buffer for the Memory Controller Block
DCM_CLKGEN U7 47 : Digital Clock Manager.

DCM_SP U5 (7 : Digital Clock Manager

PLL_BASE Y37 1~ : Basic Phase Locked Loop Clock Circuit

a2 J74% 2L —32/BSCAN OV R—R 2k

FHAY TLAVE

FiER

BSCAN_SPARTANG6

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

DNA_PORT

7'V 47 : Device DNA Data Access Port

ICAP_SPARTANG

V7 47 : Internal Configuration Access Port

POST_CRC_INTERNAL

U7 17 : Post—configuration CRC error detection

STARTUP_SPARTANG

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

SUSPEND_SYNC

Y37 47 : Suspend Mode Access

aAVEZIVR TYISF4T

FHALY TLAVE

EiER

BUFG

avbE=x A FYIF7 47 : Global Clock Buffer

BUFGCE ayb=x A FYIFT 47 : Global Clock Buffer with Clock Enable
BUFGCE_1 aE =12 A U747 1 Global Clock Buffer with Clock Enable and Output State 1
BUFGP g B =& U7 47 ¢ Primary Global Buffer for Driving Clocks or Longlines

FHEYE1/0

FHALY TLAVE

508

GTPAI_DUAL

7Y 47 : Dual Gigabit Transceiver

60
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VAN

L]

& XILINXe

I/0 AVR—%2b

THAY TLAVE L)

IBUF 7’UST 47 : Input Buffer

IBUFDS V7 47 : Differential Signaling Input Buffer

IBUFG U7 47 : Dedicated Input Clock Buffer

IBUFGDS VX7 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay
[OBUF Y547 : Bi-Directional Buffer

IOBUFDS 7'V 47 . 3-State Differential Signaling 1/O Buffer with Active Low Output Enable
[ODELAY?2 7YX 47 : Input and Output Fixed or Variable Delay Element

[ODRP2 VX747 : 1/0O Control Port

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

ISERDES2 7'V 47 : Input SERial/DESerializer.

KEEPER 7YX 47 : KEEPER Symbol

OBUF V747 1 Output Buffer

OBUFDS Y37 47 : Differential Signaling Output Buffer

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

OBUFTDS V7 47 : 3-State Output Buffer with Differential Signaling, Active-Low Output Enable
OSERDES2 V747 : Dedicated IOB Output Serializer

PULLDOWN U35 47 : Resistor to GND for Input Pads, Open—Drain, and 3-State Outputs
PULLUP V2747 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs
AYyy

THAY TLAVE Bl

ANDZBI1L Z'U7 47 : Two input AND gate implemented in place of a Slice Latch

OR2L ZYI7 47 : Two input OR gate implemented in place of a Slice Latch

Spartan—6 5147 35') H4K (HDL )
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RAM/ROM
THAY TLAVE i HA
RAM128X1D VT 47 1 128-Deep by 1-Wide Dual Port Random Access Memory (Select RAM)
RAM256X1S VT 47 1 256-Deep by 1-Wide Random Access Memory (Select RAM)
RAM32M VT 47 : 32-Deep by 8-bit Wide Multi Port Random Access Memory (Select RAM)
RAM32X1S U747 : 32-Deep by 1-Wide Static Synchronous RAM
RAM64M VT 47 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)
RAM64X1D 7YXF 47 1 64-Deep by 1-Wide Dual Port Static Synchronous RAM
RAM64X1S VT 47 : 64-Deep by 1-Wide Static Synchronous RAM
RAMB16BWER 7'U3F 47 : 16K-bit Data and 2K-bit Parity Configurable Synchronous Dual Port Block
RAM with Optional Output Registers
RAMBSBWER V27 47 : 8K-bit Data and 1K-bit Parity Configurable Synchronous Dual Port Block
RAM with Optional Output Registers
LOREBIUVIYT
THALY TLAVE B
FDCE 7YX7 47 : D Flip-Flop with Clock Enable and Asynchronous Clear
FDPE 7’V27 47 : D Flip—Flop with Clock Enable and Asynchronous Preset
FDRE V2747 : D Flip-Flop with Clock Enable and Synchronous Reset
FDSE V2747 : D Flip-Flop with Clock Enable and Synchronous Set
IDDR2 7'V 47 : Double Data Rate Input D Flip-Flop with Optional Data Alignment, Clock
Enable and Programmable Synchronous or Asynchronous Set/Reset
LDCE U7 47 : Transparent Data Latch with Asynchronous Clear and Gate Enable
LDPE 7"VXF 47 : Transparent Data Latch with Asynchronous Preset and Gate Enable
ODDR2 V27 47 : Dual Data Rate Output D Flip-Flop with Optional Data Alignment, Clock

Enable and Programmable Synchronous or Asynchronous Set/Reset

I LIRS

FTHALY TLAVE

EiER

SRL16E U747 : 16-Bit Shift Register Look-Up Table (LUT) with Clock Enable
SRLC32E U35 47 : 32 Clock Cycle, Variable Length Shift Register Look—Up Table (LUT) with
Clock Enable
Spartan-6 54 J5!) A/ K (HDL A)
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AZAR/CLB FY2F47
THAY TLAVE A
CARRY4 Y3747 : Fast Carry Logic with Look Ahead
CFGLUT5 Y37 47 : 5-input Dynamically Reconfigurable Look—Up Table (LUT)
LUT5H 7YX T7 47 : 5-Input Lookup Table with General Output
LUT5.D 7"V 47 : 5-Input Lookup Table with General and Local Outputs
LUT5_L 7V 47 : 5-Input Lookup Table with Local Output
LUT6 U747 : 6-Input Lookup Table with General Output
LUT6_2 7 UIFT 47 : Six—input, 2-output, Look-Up Table
LUT6.D V27 47 : 6-Input Lookup Table with General and Local Outputs
LUT6_L Y37 ¢~ : 6-Input Lookup Table with Local Output
MUXF7 7VIT 47 ¢ 2-to-1 Look-Up Table Multiplexer with General Output
MUXF7_D VX747 : 2-to—1 Look—-Up Table Multiplexer with Dual Output
MUXFET7_L VT 47 2-to—1 look—up table Multiplexer with Local Output
MUXF8 U747 : 2-to—1 Look-Up Table Multiplexer with General Output
MUXF8_D VT 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF8_L V747 : 2-to—1 Look-Up Table Multiplexer with Local Output
Spartan—6 5147 35') H4K (HDL )
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& XILINXe

FHAY TLAVE

DRI ary T, ZOT =X T 7 F ¥y THEHATEDLT A L ANMIOWT
TIT 7y MEIZAE RS TUVNET,

BIAT T ZLALNMIONT, IROIERERLET,
s
i B
M R ST DT AR TDR)
MR (YT DL A NTOR)
A—hO#H
FHA D NS FH Ik
AT REZ B GE S § 5L AN TD )
AVARL =gy a—RDOH)

FOMDOY Y —A

FBALET, THAL L AUNI.
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AND2B1L

1) =547 : Two input AND gate implemented in place of a Slice Latch

1 -

AND2B1L

X137

M=

ZOT WAL ZLVAURTIE, v 74X 2 —Tar iR ATAA Ty T T 1 ANBKEEND 2 AJJ AND 7 —hoD
Ty rvartMEisnET, ZOZVAVNEERTAE vy IOV IR /TGy TF V) — 2 E N —RATICT 5
ZET mrUYI LV EHIBL T, T A AOR Yy VEFEZ RO LIENTEET, ZOZVLAVNILIRAZD /Ny
ITBIVERBEICEREL B2 ADTHEBE LTSN, AND2BIL F771% OR2L L AL N AT A AIZIEETHE ., 52D
DLV AZBI T F M HTExARLIR0ES,

a3 R
AR H 5
DI SRI o}
0 0 0
0 1 0
1 0 1
1 1 0
R—k o7
R—r4& B4 2 HhE
0 7 1 AND 7 —hDH7)
DI AT 1 FLATA RIS DY —A LUT (i@ H #efeSDT 7747 High D AT
SRI ATJ 1 HWEATARNNEY —AZNDT 7747 Low D AT
AE: O AND2BIL £721% OR2BIL & 1 DD AFGA AT A7 5T
I ZOANCIGEDE FEHER T O2LERHVET,

FHALD AN

AVARR =g Heds
i AR
CORE Generator™ LU\ 4% —K ]
~7udYR—h A
= TR R

Spartan—6 FPGA SelectlO VY — A m—H— T AK
Spartan—6 FPGA 7 —# 3 —h : DC FrfE B I OAA » F ik
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E4E . THAY ILAVE & XILINX:

BSCAN_SPARTANG

J1)25 47 : Spartan®-6 JTAG Boundary Scan Logic Control Circuit
BSCAN_SPARTANG

—TDO CAPTURE |—

DRCK |——

RESET —

RUNTEST ——

SEL—

SHIFT |—

TCK|——

TDI—

TMS |—

UPDATE |—

x11138

M=

ZOTYAy LAV EATLE, JTAG AT Ay alyl arhma—52 0 L TRER Yy I~ T 78 AT
X50DT, WEFEITT AL & FPGA OEH JTAG Er B OEER A gEIcLET,

ZOFFAy TV AURDEZ A AL AT, JTAG.CHAIN BIHEOZ EICHEVY, JTAG USER 4 1 > (USERL 7>
5 USER4 £7) NMULEESNET, USER iS5 D 4 DT R TEAIHETHIIT, =LAV IR 4 DAV AR —hL
JTAG_CHAIN EHE=RELET,
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£ XILINX: EBA4E . FHAY ILAVE

AR— D 5t 5

R—k% 247 = T RE

CAPTURE H 1 USER B Wit AR ENDET 7T 4712720, JTAG TAP 2 ha—F M
CAPTURE-DR A7 —hZ725 & High 17 —hENET,

DRCK H 1 JTAG_CHAIN (2L - TEID Y CHh7z JTAG USER & it A b

LT T 47NN, JTAG TAP =i b —F 78 SHIFT-DR 25— M E721%
CAPTURE-DR AT —hZ7425& TCK B ERIUEAH DL ET,

RESET Hh 1 USER B MR IBIAENDET 7T 4712720 JTAG TAP =i hr—F 3
TEST-LOGIC-RESET 27 —RhZ72%& High 127 —hEhE,

RUNTEST H F 1 JTAG 2% Run Test/Idle 27 —RThAZLERLET,

SEL 7 1 JTAG 4L P AXIZ USER B N et AR ENTZZEE R LET,

UPDATE-IR AT —NIRBET 7T 4TI, FLW IS DN HAIAEND
FTTIT47 OFEFICRVET,

SHIFT H 1 USER M B MR IIAENDET V54712720, JTAG TAP = hr—F 3
SHIFT-DR A7 —MZ725& High (27 —hSE9,

TCK H 1 FPGA @ TCK AN HE > DOE

TDI i 1 TDI B EECEZ L ET,

TMS H A 1 FPGA @ TMS A B DfE

UPDATE H A 1 USER My WAt A ENDET 7T 4712720, JTAG TAP 2 ha—F )8
UPDATE-DR A7 —hMZ7256 & High (27 —haivET,

TDO AT 1 USER iy SRR AIAENDET 7T 4712720, #ME8 JTAG TDO B 1Z

X, ~278® TDO B ~DOT —Z A JOMEIPRSINET,

FHEALDANF &
AVARB =gy Hedw
i e
CORE Generator™ BJX O ¥ —FK Nl
~7aDYR— ]

EARTRET R 1%

B /AT fi& T4k | SRR
JTAG_CHAIN A 1.2.3,4 1 TVLAPD AL AL ATHULBERIEEZR JTAG USER iy 4>
BaERELET,
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E4E . THAY ILAVE & XILINX:

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BSCAN_SPARTAN6: Spartan-6 JTAG Boundary-Scan Logic Access

- Spartan-6

-- Xilinx HDL Libraries Guide, version 11.2

BSCAN_SPARTAN6_inst : BSCAN_SPARTANG6
generic map (

JTAG_CHAIN => 1 -- Chain number.
)
port map (
CAPTURE => CAPTURE, -- 1-bit Scan Data Register Capture instruction.
DRCK => DRCK, -- 1-bit Scan Clock instruction. DRCK is a gated version of TCTCK, it toggles during
-- the CAPTUREDR and SHIFTDR states.
RESET => RESET, -- 1-bit Scan register reset instruction.
RUNTEST => RUNTEST, -- 1-bit Asserted when TAP controller is in Run Test ldle state. Make sure is the
-- same name as BSCAN primitive used in Spartan products.
SEL => SEL, -- 1-bit Scan mode Select instruction.
SHIFT => SHIFT, -- 1-bit Scan Chain Shift instruction.
TCK => TCK, -- 1-bit Scan Clock. Fabric connection to TAP Clock pin.
TDI => TDI, -- 1-bit Scan Chain Output. Mirror of TDI input pin to FPGA.
T™MS => TMS, -- 1-bit Test Mode Select. Fabric connection to TAP.
UPDATE => UPDATE, -- 1-bit Scan Register Update instruction.
TDO => TDO -- 1-bit Scan Chain Input.
)

-- End of BSCAN_SPARTAN6_inst instantiation

Verilog 23k (/2 RAV P T—23Y)

// BSCAN_SPARTAN6: Spartan-6 JTAG Boundary-Scan Logic Access
// Spartan-6

// Xilinx HDL Language Template, version 11.1

BSCAN_SPARTAN6 #(
.JTAG_CHAIN(1) // Chain number.

)
BSCAN_SPARTANG6_inst (

.CAPTURE(CAPTURE), // 1-bit Scan Data Register Capture instruction.

.DRCK(DRCK), // 1-bit Scan Clock instruction. DRCK is a gated version of TCTCK, it toggles during
// the CAPTUREDR and SHIFTDR states.

_RESET(RESET), // 1-bit Scan register reset instruction.

-RUNTEST(RUNTEST), // 1-bit Asserted when TAP controller is in Run Test ldle state. Make sure is the same
// name as BSCAN primitive used in Spartan products.

.SEL(SEL), // 1-bit Scan mode Select instruction.
_SHIFT(SHIFT), // 1-bit Scan Chain Shift instruction.
_TCK(TCK), // 1-bit Scan Clock. Fabric connection to TAP Clock pin.

_TMS(TMS), // Test Mode Select. Fabric connection to TAP.
-UPDATE(UPDATE), // Scan Register Update instruction.
.TDO(TDO) // Scan Chain Input.

);

// End of BSCAN_SPARTAN6_inst instantiation

& M 1E R
Spartan—6 FPGA 21> 7 4 ¥ =2l —ay 22— — AR
Spartan—6 FPGA 7 —X > —b : DC BB I OAA » F ik

1-bit
1-bit
1-bit
_TDI(TDI), // 1-bit Scan Chain Output. Mirror of TDI input pin to FPGA.
1-bit
1-bit
1-bit
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£ XILINX: EBA4E . FHAY ILAVE

BUFG

Z1)2F 47 : Global Clock Buffer
BUFG

Lo

WA0ES £

ME

IOTHAY TLAUNE, 77 TURRRENNY T 7T, AXa—%2 MM TUE 5 E DT D201, Ze— U Ed iR
VY —Z~DfE B2k LET, BUFG IZ@H 7ay s 2y hTHEASHET,

A — 0D B8

R—br4 B =} B BE
I AT 1 ray g N7 7T
) H 7 1 rayy NyT77 NS

THAUDANAFE

AVAB v T—ay Tl
i e

CORE Generator™ 8L U 4 —K A~A]

~7aDYR— ]

VHDL ik (A RAVS T —23Y)

WD 2 SO TPFELRVB B ITar —L, =TT 4B S ORI T E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer

- Virtex-6

-- Xilinx HDL Libraries Guide, version 11.2

BUFG_inst : BUFG
generic map (

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

-- End of BUFG_inst instantiation
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& XILINXe

Verilog 52k (1 RAV T —23Y)

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

// Xilinx HDL Libraries Guide, version 11.2

BUFG BUFG_inst (

.0(0), // Clock buffer output
RI¢)) // Clock buffer input

)
// End of BUFG_inst instantiation
5 MR ¥R
Spartan—6 FPGA 7w/ VY — A a—H— AR
Spartan—6 FPGA 7 —# 3 —h : DC #E B I OAAL v F bk
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£ XILINX: EBA4E . FHAY ILAVE

BUFGCE

71)2F 47 : Global Clock Buffer with Clock Enable
CE

I |J/\ o]
BUFGCE

xogad

M=

ZOFHA ZLAUNE, 70l A F—T A& T a— )L Jay ) Ny 77 TF, O HbiE, 7av s A x—7 1
(CE) 23 Low GET7 27T 47) @EEIZ 012720 E 4, CE 28 High 127258 1 AJTDMED O IZH hEnE,

IR
A% H A
I CE (0]
X 0
I 1 I
FHALDANF %
P2 Y D= IEN -
Ei st
CORE Generator™ BX Uy 4% —K NG
~7udHR—h RA]

VHDL figif (fREAVT—23Y)

WD 2 SO IPFELRNB B ITar —L, =TT 45 S ORI T E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable (active high)

- Virtex4/5/6, Spartan-3/3E/3A/6

-- Xilinx HDL Libraries Guide, version 11.2

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
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& XILINXe

Verilog i2it (A REAV T —3Y)

// BUFGCE: Global Clock Buffer with Clock Enable (active high)
// Virtex-4/5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

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

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

// End of BUFGCE_inst instantiation

5 H 1
Spartan—6 FPGA 7wy VY — 2 a—H— JJ AR
Spartan—6 FPGA 7 —# > —h : DC FPEB LA Ay F ek
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& XILINXe

BUFGCE_1

Z1JSF 47 : Global Clock Buffer with Clock Enable and Output State 1

CE

S

BUFGCE_1

PUEEE

ME

TOTY Ay TLAUNT, Jav A X =T NArETa—N)L Jay s Ny T4, O A, Juy s A Rx—T L
(CE) 2% Low GET 277 47) ®ELEIZ High (1) 12720 E9, CE 2 High 12725 &, 1 AJIOMED O I AEnET,

i I 2%

AN HAh
I CE 0

X 0 1

[

THAVDANAE

AVAR =gy aJ
i AR

CORE Generator™ B X O\ 4 —FK A ]

~7a@HR—h Nl

VHDL it ([ RAVS T —23Y)

KD 2 DOINFELZWG R T —L, =T 47 455 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGCE_1: Global Clock Buffer with Clock Enable (active low)

- Virtex-4/5/6, Spartan-3/3E/3A/6

-— Xilinx HDL Libraries Guide, version 11.2

BUFGCE_1_inst : BUFGCE_1
port map (

0 =0, -- Clock buffer ouptput
CE => CE, -- Clock enable input
1 =1 -- Clock buffer input
):
-- End of BUFGCE_1_inst instantiation
74
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& XILINXe

Verilog i2it (A REAV T —3Y)

// BUFGCE_1: Global Clock Buffer with Clock Enable (active low)
// Virtex-4/5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

BUFGCE_1 BUFGCE_1_inst (
.0(0), // Clock buffer output

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

// End of BUFGCE_1_inst instantiation

5 H 1
Spartan—6 FPGA 7wy VY — 2 a—H— AR
Spartan—6 FPGA 7 —# > —h : DC FPEB L OA A F ek
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£ XILINX: EA4E . FHAY ILAVE

BUFGMUX

Z1)2F 47 : Global Clock MUX Buffer
BUFGMUX

10

o]
1
S

X925

M=

BUFGMUX 1~ /L F 7T L7V DOEER >/ a— )L Juy s Ny 77T 2 DO AN Jj7ay 7 (10 BLONL) W
MEBEIRTEET, BLZMATI (S) 28 Low DFA. 10 DIE S0 H S (0) IT@E RSN FET, S 2 High DA 1L
DEEN O BRI NET,

BUFGMUX #J T BUFGMUX_1 Tid, S ODENELLIz% 7y 7 380 b B ETICRFFSND H AT — 3 R/
DE4, BUFGMUX IZH /12T —R28 0 1T, BUFGMUX_L I IAT — S 1 ICfREEnE1,

AE . BUFGMUX Tl S WA ENBE RDOT 7T 47 Zuyy oy (10 £213 1) T HADORT—= 013 IET
IT4T DEFREFSNET,

wmEX
ARB H A
10 I1 S (0]
10 X 0 10
X 11 1 11
X 1 0
! 0
R—bmEREA
AL 547 G e
10 A1 1 Jv1y s 0 AT
I AT 1 sy 1 AT
© t ) 1 svys MUX )
S AT 1 vy LA
FHAL D AN
AVAB v —g )
A HE
CORE Generator™ } L OV 4 —FK AA]
~7aDY R —k NG
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& XILINXe

AR R 1%

B 24T & TI+ILE 5 BA

CLK_SEL_TYPE el SYNC, ASYNC SYNC R 7oy 7 E-3IERM ey 72 EL
eI

DISABLE_VALUE CFF HIGH, LOW LOW ANV REZDEXITH D BET HA
T—hEERELET,

VHDL Bk (A2 RAVL T —23Y)

WD 2 OOREINEELEWESITZat— L, T T AT B S ORNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX: Global Clock MUX Buffer
- Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

BUFGMUX_inst : BUFGMUX
generic map (
CLK_SEL_TYPE => "SYNC",
)
port map (
0 =>0, -- 1-bit Clock MUX output
10 => 10, -- 1-bit ClockO input
11 => 11, -- 1-bit Clockl input
S =S -- 1-bit Clock select input
):

-- End of BUFGMUX_inst instantiation

Verilog &8t (A2 RA T —23Y)

// BUFGMUX: Global Clock Buffer 2-to-1 MUX
// Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

BUFGMUX BUFGMUX_inst (
.0(0), // Clock MUX output
_10(10), // ClockO input

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

)
// End of BUFGMUX_inst instantiation
SR R
Spartan—6 FPGA Z7vw 7 UV —A o—H— AR
Spartan—6 FPGA 7 —# > —h : DC FiE B L OA A F ik
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£ XILINX: EBA4E . FHAY ILAVE

BUFGMUX_1
J1JSF 47 : Global Clock MUX Buffer with Output State 1
BUFGMUX_1
10
o

11
S

v

M=

ZOFHAL TLANE, Y AF TV ORIEE o7 n— UL Jay s Sy T7 7T 2 SO ASray 7 (10 BED
1) OWFNEEINTEXFET, BELIZMAT () 28 Low DA 10 DIEF23H N (0O) (@RS ET, S A High D
AT 11 DEED O ITEIRENET,

ZOFHP AL =L AR BUFGMUX TlE, S OENZAL L% 7 ay 7 8300 b5 ETICRF SN D H I AT — R
B2 E4, BUFGMUX I1ZH I AT —RA3 0 12, BUFGMUX_1 (X H /1 AT —b0S 1 IR FEh £,

iR R
AR H
10 I S 0
10 X 0 10
X 1 1 1
X 1 1
! 1

THAVDANAFE

AVAR =gy ]

HE R i
CORE Generator™ L w4 —F R
~7udHFR—h R

VHDL fihk (12 RE2 T —23Y)

WD 2 DORELPFELRWEGRITaE — L, T T4 T4 H 5 ORNIA VAT ET,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGMUX_1: Global Clock Buffer 2-to-1 MUX (inverted select)

- Spartan-3/3E/3A/6

-— Xilinx HDL Libraries Guide, version 11.2

BUFGMUX_1_inst : BUFGMUX_1

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

-- End of BUFGMUX_1_ inst instantiation

Spartan-6 54 J5!) A/ K (HDL A)
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& XILINXe

Verilog i2it (A REAV T —3Y)

// BUFGMUX_1: Global Clock Buffer 2-to-1 MUX (inverted select)
// Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

BUFGMUX_1 BUFGMUX_1_inst (
.0(0), // Clock MUX output
_10(10), /7 ClockO input
_11(11), // Clockl input
.S(S) // Clock select input
)

// End of BUFGMUX_1_inst instantiation
= =
MR ER
Spartan—6 FPGA 71w/ U — R a—H— AR
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& XILINXs EA4E . THAY TLAVE

BUFGP

aAVEZIVR F1)IF 4T : Primary Global Buffer for Driving Clocks or Longlines
BUFG P

—>—

WA0ES £

M=

ZDOTHAY TV AVNMIT TA~Y Ta—s3)L Ny T77THY, FPGA T AL ANTTZ 7o T UMD E Wy 7 £721%
HIEE B2 4B T A7 SN E T, X BURG #BiEh4 % IBUFG &[R4 T4,

TDZVACNEFEATHE, 274Xy v uyyy TuyZ (CLB) BLO/0 7 uavyZ (10B) ®7uyy B JHEE
T OB ATE AFND CLB ATIFHIRITXTT 72 TExE 4, BUFGP ~D A FiZ, %1 IOB 726D i S
9, gL ZOTLAVNIFEICZay s CUATEET VB ATEDLIIICR>TWET, 72771, BUFGP N5 3 A
ADED Ty ITHE SN TSN E ST, F3, Gl, C3, CLEV DWW 1 DICLT IV BATEEE A, HLEER
EUNCRETA L NHEET 7 BEATER WA PAR THIO CLB Z#L TE SR ELI, —#REREFEHL TED
o0—R ENIT 7 EALET,

THADADAE
ZOTVAUNI, BRI TCOALEHTEET,

B3 R
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& XILINXe

BUFH

)25 47 : Clock buffer for a single clocking region
BUFH
— 1 oL—

M=

AVAB T — 3 CHCLK 78y 7 Ny 757 U — 2% T 570 OeEZ Rt L E T,

R—bDEREA

R—b2& B4T L]

Hae

I AH 1

sy N7

0 ) 1

a7 7]

THAODANFE

AVARR S T—ay AJ

HE i Nl

CORE Generator™ BL W% —K NGl

~7adYR—h A\]

VHDL g2k (A2 RAVS T —23Y)

-- BUFH: (Clock buffer for a single clocking region)
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 11.4

BUFH_inst : BUFH
generic map (

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

-- End of BUFH_inst instantiation

Verilog 8t (A2 RA IT—23Y)
// BUFH: Clock buffer for a single clocking region
// Virtex-6
// Xilinx HDL Language Template, version 11.4
BUFH BUFH_inst (
.0(0), // 1-bit The output to the BUFH

_1(1) // 1-bit The input to the BUFH
):

// End of BUFH_inst instantiation

EE3 R

Spartan-6 FPGA D&t (22— — HARBIORT —%2 —h)
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£ XILINX: EBA4E . FHAY ILAVE

BUFIO2

71)2F 47 : Dual Clock Buffer and Strobe Pulse
BUFIO2

— DIVCLK }——

IOCLK |——

SERDESSTROBE |——

Mz

ZOTVITAT T 1 DO7uy I A)ns 2 >Orvy M BIOA N —7 S 2& AR LET, IOCLK 1 ik
AN7vw 72397 73020 T, DIVCLK B O RAMBIOT 2—7 4 A7, BHEREICI->TRARDE
9, DIVIDE BYPASS 75 TRUE IZER B #AH &, DIVCLK (NI A NIy 7 7 BMHTF b7 DIZ7Y . SERDESSTOBE
H 18 1 IZBREIX 31 E T, DIVIDE BYPASS 7% FALSE (23 € S5 &, DIVCLK 3 XY SERDESSTROBE H 13 B
ﬁ@a&ﬁ? WS C AT 7ay 73 RSzl Ed,

R—kDERHA

R—r4 247 L] 113

DIVCLK A 1 N

I AT 1 ey N

IOCLK A 1 sy s

SERDESSTROBE H A 1 SERDES Ah0—7 (Z09 2 A %—F 1)
_“'U"f/ DA | 7.3_ /i

AVAB T T—ay e

HE PN

CORE Generator™ 3 X074 H—K NG|

~ZuDYR—h NG}

EARIREE IR 1%

=4k /4T B TIAILE | SR

DIVIDE 10 % 1,2,3,4.5.6.7.8 |1 DIVCLK 53 A D53 AfEZ R ELET,

DIVIDE_BYPASS 7 —At% | TRUE. FALSE TRUE DIVCLK Y — 2% %y J& %% (FALSE) £7-134y
%% SARALT 1 AJ) (TRUE) IZLET,
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& XILINXe

VHDL

-- BUF102: Dual
Spartan-6

Sl ([ RAVT—23Y)
Clock Buffer and Strobe Pulse

-— Xilinx HDL Libraries Guide, version 11.2

BUFI02_inst : BUFI02
generic map (
DIVIDE => 1,

DIVIDE_BYPASS => TRUE,

-- Set the DIVCLK divider divide-by value.
-- DIVCLK output sourced from Divider (FALSE) or from 1

input, bypassing Divider

-— (TRUE).

1_INVERT => FALSE,
USE_DOUBLER => FALSE

)

port map (
DIVCLK => DIVCLK, -—
10CLK => I0CLK, -
SERDESSTROBE => SERDESSTROBE, --
1 =1 --

)

-- End of BUFIO2_inst instantiation

Verilog

// BUFI102: Dual
// Spartan-6

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

Output divided clock

Output clock

Output SERDES strobe (Clock Enable)
Clock input

ik (A REAVT—23Y)
Clock Buffer and Strobe Pulse

// Xilinx HDL Language Template, version 11.1

BUF102 #(
_DIVIDE(1),

// Set the DIVCLK divider divide-by value.
_DIVIDE_BYPASS("'TRUE'"), // DIVCLK output sourced from Divider (FALSE) or from I

input, bypassing Divider

// (TRUE).

. 1_INVERT("'FALSE™),
.USE_DOUBLER("'FALSE™)

)

BUF102_inst (
_.DIVCLK(DIVCLK), /
_10CLK(I0CLK), /
. SERDESSTROBE(SERDESSTROBE), /.
NTO) /

)

// End of BUFIO2_inst instantiation

EE N

/ 1-bit
/ 1-bit
/ 1-bit
/ 1-bit

Output divided clock

Output clock

Output SERDES strobe (Clock Enable)
Clock input

Spartan-6 FPGA 71y 7 VYV —Z a2—H — AR
Spartan—6 FPGA 5 —X > — : DC #ith B L ONAA v F H 1k
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£ XILINX: EBA4E . FHAY ILAVE

BUFIO2FB

J1)2F 47 : Feedback Clock Buffer.
BUFIO2FB
— 1 Oo—

M=

ZOT WAL mLACNE, B OBIEE R ET D EMEE RO BiZ2 N7 7 T9, DIVIDE BYPASS % TRUE [Z3% E
T AL AL BUFIO2 DA R ARIE LR —I12720EF 3, FALSE IZ%ET 5. BT BUFIO2 & BUFIO2FB H
T ORI 2 5D L9112 BUFIO2 DIVCLK H J EEEIL- iz E7,

R—rDERHA

R—r4 BT L] T BE
[ AT 1 ANT4—FRv0 rayy
) Hi 7 1 A7 4—K o Iayy

THAVDANAE

AVARB Y T—ay Heds

i A
CORE Generator™ B L7 4 —K ]
< 7aDYR—k ]

AR
Rt 547 fi F7HIk | B8

DIVIDE_BYPASS 7 — A% TRUE, FALSE TRUE DIVCLK @Y — 2% %5 B %% (FALSE) £72134>
JEZR% SA /AL T 1 AJ] (TRUE) IZLET,
FALSE #5414, CLKDIV DIVIDE %, 1 IZ5% &
THMENRBVET,

VHDL Bk (A2 RAVL T —23Y)

-- BUFIO2FB: Feedback Clock Buffer
-- Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

BUFIO2FB_inst : BUFIO2FB

generic map (
DIVIDE_BYPASS => TRUE -- DIVCLK output sourced from Divider (FALSE) or from I input, bypassing Divider
-- (TRUE) Note: if FALSE, also need to set CLKDIV DIVIDE value to 1.

)
port map (
0 => 0, -- 1-bit Output Ffeedback clock
1 => 1 -- 1-bit Feedback clock input
)N

-- End of BUFIO2FB_inst instantiation

Spartan-6 54 J5!) A/ K (HDL A)
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E4E . THAY ILAVE & XILINX:

Verilog 52k (1 RAV T —23Y)
// BUFI0O2FB: Feedback Clock Buffer

// Spartan-6
// Xilinx HDL Language Template, version 11.1

BUFI02FB #(
_DIVIDE_BYPASS("'TRUE'™) // DIVCLK output sourced from Divider (FALSE) or from | input, bypassing Divider
// (TRUE) Note: if FALSE, also need to set CLKDIV DIVIDE value to 1.
)
BUFIO2FB_inst (

.0(0), // 1-bit Output feedback clock
-1(1) 7/ 1-bit Feedback clock input

);
// End of BUFIO2FB_inst instantiation

SFE R
Spartan-6 FPGA 71y 7 VYV —Z a—H — Jj AR
Spartan—6 FPGA & —# > —h : DC Fith B LR A v F Hitk
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£ XILINX: EA4E . THAY TLAVE
BUFPLL
J1)25 47 : PLL Buffer
BUFPLL
—]GCLK IOCLK b——
——LOCKED LOCK pb——
—1]PLLIN SERDESSTROBE p——

ZOFYP A =L AME, SERDES 7y BLUA—7 L& AR L. £72 PLL @ LOCKED /)% GCLK,
SERDES Ahm—7" BX W PLL 70y 7 iz 572023 57212 &K 10 Bl o a4, I0OCLK A1k, A
a7 7 M0 TEh O T, LOCK Tl oray7icbhizbnCWER A, LOCKED H ) o#ge
1Z PLL ®ouyZ7{E 5L U T4 25, PLL 282> 7L BUFPLL < SERDESSTROBE {E & 23 @ U122 55 £ T High

W BV E N R ET,

R—b D& A

R—+4£ 24T U] HHE

GCLK AS 1 GCLK Zuav 7 A Jj

[OCLK H 1 PLL 7ayZH 7

LOCK H 1 FEI &7z LOCK H 7

LOCKED AH 1 PLL 75 A J1&i5 LOCKED a8 %1

PLLIN A 1 PLL 7oy AN

SERDESSTROBE H A 1 SERDES Ahwu—7 (/uvs A F—T7 /L)
THADARNFE

AVAB T — gy HELE

Heih okl

CORE Generator™ 8L N7 —R A ]

~7adYR—hk AH]
ERARELE

B BT & T4k | EiEH

DIVIDE ks 1,2,3,4.5.6,7.8 1 SERDESSTROBE ®3}9"% PLLIN 53 &

O EMEEHFELET,
Spartan-6 54 J5!) A/ K (HDL A)
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EA4E . THAY ILAVE & XILINX:
VHDL f2it (A RAV L T—23Y)
—-- BUFPLL: (MISSING DESCRIPTION)
-- Spartan-6
-— Xilinx HDL Libraries Guide, version 11.2
BUFPLL_inst : BUFPLL
generic map (
DIVIDE => 1 -- Set the PLLIN divider divide-by value for SERDESSTROBE.
port map (
10CLK => 10CLK, -- 1-bit Output PLL clock
LOCK => LOCK, -- 1-bit Synchronized LOCK output
SERDESSTROBE => SERDESSTROBE, -- 1-bit Output SERDES strobe (clock enable)
GCLK => GCLK, -- 1-bit GCLK clock input
LOCKED => LOCKED, -- 1-bit LOCKED sign from PLL input
PLLIN => PLLIN -- 1-bit PLL clock input
):
-- End of BUFPLL_inst instantiation
Verilog 2l ({2 XAV IT—23Y)
// BUFPLL: (MISSING DESCRIPTION)
// Spartan-6
// Xilinx HDL Language Template, version 11.1
BUFPLL #(
_DIVIDE(1) // Set the PLLIN divider divide-by value for SERDESSTROBE.
)
BUFPLL_inst (
- 10CLK(10CLK), // 1-bit Output PLL clock
- LOCK(LOCK), // 1-bit Synchronized LOCK output
. SERDESSTROBE(SERDESSTROBE), // 1-bit Output SERDES strobe (clock enable)
.GCLK(GCLK), // 1-bit GCLK clock input
-LOCKED(LOCKED), // 1-bit LOCKED sign from PLL input
-PLLINCPLLIN) // 1-bit PLL clock input
):
// End of BUFPLL_inst instantiation
= =
2 H1F #R
Spartan—6 FPGA 7w 7 U — A z—H%— AR
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& XILINXe

BUFPLL_MCB

J1)2F 47 : PLL Buffer for the Memory Controller Block

BUFFLL_MCB

—— PLLINO

——1 PLLIN1

IOCLKO
IOCLKA1
SERDESSTROBEO
SERDESSTROBE1

M=

X11145

ZOFHAL L AUNE AT A B —T 2 AR5 AL T VAN T 5728012 MIG (Memory Interface Generator) =X
T TMCB 7y Ll &b TSN ES, MIG DIMBTOM AT R —rSHTHEEA,

EER N

YAV T A RAEY A B —T 2 A A V2R —H MIG) —H— HAR

Spartan—6 FPGA Z7vw 7 UV —RA a—H— AR
Spartan—6 FPGA 7 —4% 3 —} : DC FMERB I OAAL v T 1k
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& XILINXe

CARRY4

J1)SF 47 : Fast Carry Logic with Look Ahead

CARRY4

CO{3)
S puxcy
9 __1 CO(3:0)
D(3:0) Di3) CO(2)

0(3)

XORCY
UxCY

2

0 1
DI2) co()
=

0(2]
§(3:0) .

XORCY

w

St Muxcvl

CO{0)

BB

XORCY
50 MUXCY} 0(3:0)
0 1

D(0)

CYINIT [ ]

Slice Carry Logic

D(1)

w

0(0)

XORCY

oaaT

=}

ME

ZDOTHAy ZLAVMI ATAADEEF Y — 0Py 7 Td, F¥U— F=—I121E MUX BELO XOR BNZn+
NAfEEENTHET, ZNHDO MUX BEO XOR IZELICHEMER T 7o 7 ar BT 572012, B HEREZ L
TATFAANDZDMOaY 7 (LUT) IS ET, @milify)— oy 7id, AR, hvo lE s A
BRIV DIRE T 7o s ary ORI Z  WBIEDay L —F  TRLA Fa—& nPy”7 #—k (AND. OR, XOR
R REOFOMDOOY T T a I TTEET,

R—bDEREA

R—r4£ A E = T ae

O 7 4 Fxl)— Fx—r XOR D@EDF —&H HR—}
co H7) 4 Xx)— Fr—rOFEDF L) —HHR—h

DI A 4 %xU— MUX OF —H# A J)

S AT 4 F¥U— MUX OELZRAS)

CYINIT AT 1 X U —HIE AT R —

Cl AT 1 Y — HAT—RASHE—h
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£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

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

VHDL f2if (A2 RAVY T —23Y)

WD 2 SO IPFELRNE B ITar — L, =0T 4T 15 S ORI T E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- CARRY4: Fast Carry Logic Component

- Virtex-5/6, Spartan-6

-- Xilinx HDL Libraries Guide, version 11.2

CARRY4_inst : CARRY4

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

-- End of CARRY4_inst instantiation

Verilog 2l ({2 ARV T—23Y)

// CARRY4: Fast Carry Logic Component

// Virtex-5, Virext-5, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

CARRY4 CARRY4_inst (

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

.00, // 4-bit carry chain XOR data out
_CI(CD), // 1-bit carry cascade input
_CYINIT(CYINIT), // 1-bit carry initialization
.DI(DI), // 4-bit carry-MUX data in

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

);

// End of CARRY4_inst instantiation

= ==

¥ F
Spartan—-6 FPGA 2> 74X+ 7 )L uYvyy 7y y a—F— HAR
Spartan—6 FPGA 5 —X 3 — : DC Fith s L ONAA » F H 1k
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E4E . THAY ILAVE & XILINX:

CFGLUTS
J1)325 47 : 5-input Dynamically Reconfigurable Look—Up Table (LUT)
14 CFGLUTS
i
2 ] | 06
i | os
10

CoDI CDOo
CE -
— I Aftributes I
I INIT I

CLK

5-Input Reconfigurable LUT

X10938

ME

TOTFHAy T AN, TG BALDEAFTIvI Var 74X al—aryNalielR 5 Ay o7y FT—T )1
(LUT) T, BEEOEETIC LUT oY yy 77 7var B R TExFET, CDIEY VAT, 7y ZIZFEBL T
HUWINIT RS UT VI 7 hEN, aPyr Troriary PEBINES, 06 H AL Tld, LUT ICEAIAEN
7-HAIED INIT [HEBIERINSN TS0 ~ 4 DA D SN TeY Yy TroriarNERSNET, 47
Tar T 05 ik 06 MAEMHLT, RICANEZIEGT D4 AS177v07avz 2 DERT 50, 72135 AT
Ty var 1 DD 5 ANNulyrO% 7wy eI 54 AT arBERTEET (FOXRESZ ),
ZOTVLANIE, 1 DDATAAIZEEND 6 AN LUT 4 HDOIBHLD 1 OB EENET,

ZDOTVL AN DA — R D55 1%, CDO BV 2R DL A D CDI B/ TH2E T 1 DO TV
Fr—rOFT—% (LUT T&IZ 32 B h) THEEO L A M a7 Fal—a TEEd,

R—bDEREA

R—r4& AR ] HhE

06 A 1 5 A7 LUT 7]

05 A 1 4 ANJ3 LUT A

011,12, 13,14 | A A 1 LUT Ay

CDO H 1 Varz4¥al —vay F—4OAAr—RI (F 7 var THED LUT
@ CDI AJjiz#efe)

CDI AT) 1 Jar 74Xzl —vary F—4% YUT VAT

CLK AS 1 Vo 74F¥alb—3ay rJayy

CE AT 1 TUT 47 HighVar74¥alb—3iay Jayl A x—7 )b

Spartan—6 5147 35') H4K (HDL )
UG615 (v11.4) 2009 £ 12 A 2 H http://japan.xilinx.com 91



£ XILINX: EBA4E . FHAY ILAVE

_\\'U:'f./ DA jj 77_ I£

AVAR =g Heds
E i A

CORE Generator™ 8L U 4 —FK ASA]

~7aDYR—h PN

CLK ANj&Var74Xal—ay 7 —2&MaT20IEM Ty 0 V— A8 LET,

CDI AN&EVary74F¥alb—vay 5 —2DY —ATHERELET,

CEEY% LUT ®Var74¥a L —av kAR —T NVEIET AR —T WIZT DI, 727747 High O
Yy TR LET .

[4 ~10 U ZimB Y —ZAANICHERRLET, rYyr 7y riarid, 06 BLW 05 o isET,

ZDZV AN A — R T DAL, CDO BB ROD L A RO CDI B T528 T 1 2O IT
N Fr—rDF =B THEBROTL A N Ay 74X 2l — g TEET,

INIT BMEZ2ZDT VA U AVMIGREL T, LUT ofiiay vy 777 a2 ETHHLERHVET, HlL
WINIT 1L, F=— &8 EN5 LUT IZ 32 BT DOV 7 hESEBZE T, BIEOEFR P WO THHAIATZENT
TET, 06 BLWN 05 OHMEIL, FHrLv 32 E ko INIT B2 LUT | )\ﬁéhéi“(ﬁffﬁbiﬁ‘ LUT oy
7 Trrrvaidf HiLo INIT R LUT IS 7 hER D EXITBbL £, 2% MSB (INIT[31]) 2> JIEIZ LSB
(NIT[0]) TV 7 hSNDZVLENRHYET,

WDOFITTTEOIZ, 06 BL 05 OFHFLEIL. BIFED INIT fEIZFESWTWET,

1413121110 06 & 05 {E

11111 INIT[31] INIT[15]
11110 INIT[30] INIT[14]
10001 INIT[17] INIT[1]
10000 INIT[16] INIT[0]
01111 INIT[15] INIT[15]
01110 INIT[14] INIT[14]
00001 INIT[1] INIT[1]
00000 INIT[0] INIT[0]

72L&z 1% INIT fEAY FFFF8000 DAL, kD Na £ L £,
06 = 14 F7=1% (13, 12, 11, BLV10)
05 =13, 12, 11, BLI0
AN T L3RBT R/25 2 5D 4 AJ) LUT ELTHEAT5121%, 4 B 5 ofmdifEs 1 ICLET, INIT31:16]

7506 N ORI, INIT [15:0] DA 05 110 F BRI A S n £,
ARG IR 1%

Bt 547 A Forut | #H

INIT 16 i3 32 £ bl FaCER | CoxLA MO MM ELET
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EA4E . FTHLY ILAVE £ XILINX.
VHDL i (A RAVL T —23Y)
WD 2 DOWEIPFELRNGE AT —L, T4 T4 H S ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- CFGLUT5: Reconfigurable 5-input LUT
- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2
CFGLUT5_inst : CFGLUT5
generic map (
INT => X"00000000'")
port map (
CDO => CDO, -- Reconfiguration cascade output
05 => 05, -- 4-LUT output
06 => 06, -- 5-LUT output
CDI => CDI, -- Reconfiguration data input
CE => CE, -- Reconfiguration enable input
CLK => CLK, -- Clock input
10 => 10, -- Logic data input
11 => 11, -- Logic data input
12 => 12, -- Logic data input
13 => 13, -- Logic data input
14 => 14 -- Logic data input
);
-- End of CFGLUT5_inst instantiation
Verilog f2i ({2 ARV T—23Y)
// CFGLUT5: Reconfigurable 5-input LUT
// Virtex-5, Virext-5, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2
CFGLUTS #(
- INIT(32”h00000000) // Specify initial LUT contents
) CFGLUTS_ inst (
.CDO(CDO), // Reconfiguration cascade output
.05(05), // 4-LUT output
.06(06), // 5-LUT output
.CDI(CDI), // Reconfiguration data input
.CE(CE), // Reconfiguration enable input
.CLK(CLK), 7/ Clock input
_10(10), // Logic data input
S11(1D), // Logic data input
_12(12), // Logic data input
- 13(13), // Logic data input
_14(14) // Logic data input
):
// End of CFGLUTS5_inst instantiation
ST 4R
Spartan—6 FPGA 2> 74Xy 7 )L avyy Juayy 2—H— H AR
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& XILINXe

DCM_CLKGEN

71)2F 47 : Digital Clock Manager.

DCM_CLKGEN

—] CLKIN

——FREEZEDCM

—PROGCLK

——PROGDATA

——PROGEN

—RST

STATUS(2:1)
CLKFX
CLKFX180
CLKFXDV
LOCKED

PROGDONE

|-

M=

X147

Spartan®-6 7 /XA AIZIE, 8 ~ 10 fHD DCM 2T /A A GLFI(Z PLL LFEIZELES N CWET, DCM (F V4L 7
Ry v X—Uy) T RBEDOH D, FEezrny 7 BRI e S, 7uy 7 Xy hT —7 FAF a2 — | JH K
AR, BEONAHY 7 M ELT RNV R yay B ER I X ET,

R—b D& EA

R—r% 24T = BERE

CLKFX H 1 szt ey

CLKFXDV H 7 1 CLKFXDV DIV EMHED 57 EEIC IS Esh iz hray 7,
AF : CLKFX XU CLKFXDV OALARIFRIZ B ER A

CLKFX180 H 1 CLKFX 725 180 JENL AN 7 hENT=H hray s

CLKIN AS 1 DCM (Y —R oy 7ML £9,
TV—F =27 F—& B—ROEAIL, DCM 3ry 7L T7)—XL7ebLEIE
ray ) OB EMRRTHIENTEET, TOMDOE—RTIE, 7V—Fo =277
o7 G LT DL ERHVET,

FREEZEDCM A 1 CLKIN AfikbnizE D&y PO EHZ2BE £,

LOCKED H 7 1 DCM #AENBRMEFATBE THDHZ L& 73 DCM DRI H

PROGCLK A 1 MBLOY/EIEDVarysFab—aroruy s AN

PROGDATA AS 1 DCM @ M Giif) 3L/ E7212 D 0 A) OB/ T rs 75T — 25t 3 5
U7V T —H2 NS, ZOASIE, PROGCLK AJICEIIESEA0LENHY £,

PROGDONE H A 1 M EZE D EOH T ar FIV T RIELLGE T L2 %2R 77747 High )

PROGEN A7 1 M/D ix B ur S5 25 727547 High DAX—T VAT, ZD AL,
PROGCLK ANICRIMISELMLENHVET,

RST AT 1 DCM [H ¥ &Vt hLE T, RST 15 51k, 7277 47 High IRV YT,
RST1E 527 ¥ —hd 5L, +_CHO DCM H /1 (LOCKED 1§ 5, AT —Z A5 &,
WHhoaw ) in y—2 rav o 4 9 A7V LRI Low IZ720 £ 4, Vv MIIER
HITHDI2D, TAT =PI uy I DR AR DY AT NP VLRI STY
T a—T 4 YAV VPENIZY, 7y VDO AF 2 — BFEES e 5 ATREVE D HY
F, DD TAAAARZNa T 4K 2l —alTAGAERIIA T B IR A E
A1 RST L2 EATAMERHVET, RSTIEEZT 4TI —hT5
L RD CLKIN A7 VACHIBIL Cruyraay 7 REEICT 27 0 AN L E
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EA4E . THAY ILAVE £ XILINX:
R—r% 24T = BERE
¥ DCM DV By MRIZIEL By Z7& 58512951213, CLKIN {5523 tfa s
1,370y HAI VL ERETHET RST FEET ATV — L TBMEDH
VET, EOTHFATH, /rvI/RNEETHET DCM 2V NIRRT 20E
BHVET, 2 T74¥ 2L — 9Tk, GWE BiEREN5ET DCM 1 B &S
Uty MRIEBICRFFSIVE T, GSR BRI IZEXITIay 7B ZEL TOILIE,
a7 4 ¥ 2l —a %I DCM 2By T AL EIEHVET A,
STATUS[2:1] H 7 2 Jay g AT —H A F
STATUS[1] : CLKIN ®4&
STATUS[2] : CLKFX F£721% CLKFX180 M 1% 1k
THAUDANFE
AV ARV T—ay Af
B A}
CORE Generator™ LN 4 —F e 0E
~7adHR—h ol
oL ~ |,
ERAA R E
B BT fi& T4k 55 BA
CLKFX_DIVIDE B 1 ~ 256 1 ZOfEE NS E B $E X OV CLKFX MULTIPLY
DAEAMAEH T, CLKFX 33X CLKFX180
O AW BN T EENET,
CLKFXDV_DIVIDE I 2.4.8,16, 32 2 CLKFXDV 04y JEfEZ R EL £,
CLKFX_MD_MAX 3 Efre vk | 0 ~ 256.000 0.000 DCM_CLKGEN 284 M KOV D i Cff 4
TR NS Hex AET 4o AAIT TR TS
M & D DR REREEELET,
CLKFX_MULTIPLY s 2 ~ 256 4 ZOfEE AT JE £ 3 L UY CLKFX_DIVIDE @
B % #7408 T, CLKFX 3L 0 CLKFX180
OHEF AN ESNET,
CLKIN_PERIOD prg=all 0 B> k375 10.0 CLKFX/CLKFX180 H /) D 7=%1Z DCM O Fi%&
B Loy 212 DR 2 NG T D701
A2V —2 ray DRz ELET,
DFS_BANDWIDTH T OPTIMIZED . OPTIMIZED | 7otz I, lE (PVT) IZ%f3 25 DCM @
HIGH, JER B TRAE N ORI R R ELET,
LOW
PROG_MD._ B OPTIMIZED . OPTIMIZED | M BIXOD 07 ul I3 7 BT ICxd 5
BANDWIDTH HIGH, DCM O A3 HaRE R E s ELET,
LOW
SPREAD_SPECTRUM | <% NONE, NONE ARTNT LY T R— RSN E—FE2HEL
CUSTOM, T3, ARy 2RI HIE, HWY)
LOW_EMISSION_ P EFRIHERHTHILERHVET,
24 DOWN_SPREAD,
VIDEO_LINK_75_
CENTER_SPREAD,
VIDEO_LINK_90_
CENTER_SPREAD
STARTUP_WAIT 7 — 4% | FALSE, TRUE FALSE a7 4¥al—3i a2 DONE 1E 5% DCM

LOCKED & & High (2725 FTELETET,
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VHDL

ik ([ RBVVT—23Y)

-- DCM_CLKGEN: Digital Clock Manager

Spartan-6

-- Xilinx HDL Libraries Guide, version 11.2

DCM_CLKGEN_inst : DCM_CLKGEN

generic map (

CLKFXDV_DIVIDE => 2,
CLKFX_DIVIDE => 1,

CLKFX_MD_MAX => 0.0,

CLKFX_MULTIPLY => 4,

CLKIN_PERIOD => "10.0",

-- Specifies divide value for CLKFXDV.

-- This value in conjunction with the input frequency and

—— CLKFX_MULTIPLY value determine the resultant output frequency for
-- the CLKFX and CLKFX180 outputs.

-- When using the DCM_CLKGEN with variable M and D values, this would
-- specify the maximum ratio of M and D used during static timing

-- analysis to ensure proper timing of the DCM output.

-- This value in conjunction with the input frequency and CLKFX_DIVIDE
-- value determine the resultant output frequency for the CLKFX and

-- CLKFX180 outputs.

-- This attribute specifies the source clock period which is used to
-- help the DCM adjust for the optimum CLKFX/CLKFX180 outputs and also
-- result in faster locking time.

DFS_BANDWIDTH => "OPTIMIZED", -- Specifies the frequency adjust bandwidth of the DCM due to PVT
PROG_MD_BANDWIDTH => "OPTIMIZED", -- Specifies the frequency adjust bandwidth of the DCM due to change of

SPREAD_SPECTRUM => "NONE",

STARTUP_WAIT => FALSE

-- programming of the M and/o D values.
-- Specify a supported mode for Spread Spectrum. Must be used in
-- conjunction with the appropriate IP in order to fully realize the
-- frequency hopping.
-- Delays configuration DONE signal until DCM LOCKED signal goes high.

t Generated output clock.

t Generated output clock 180 degree out of phase from CLKFX.

t Divided output clock, Divide value derived from CLKFXDV_DIV attribute.
e is no phase alignment between CLKFX and CLKFXDV.

-bi
-bi
-bi
er

AR PR

h

1-bit Synchronous output from the DCM that provides the user with an
indication the DCM is ready for operation.

1-bit Active high output to indicate the successful re-programming of an M
and/or D value.

2-bit Clock Status lines.

1-bit The source clock (CLKIN) input pin provides the source clock to the DCM.
In the case of Free-running oscillator mode, running clock needs to be
connected until DCM is locked and DCM is frozen, then clock can be removed. In
the other modes, a free running clock needs to be provided and remain.

1-bit Prevents tap adjustment drift in the event of a lost CLKIN input
1-bit Clock input for M and/or D reconfiguration.

1-bit Serial data input to supply information for the reprogramming of M
and/or D values of the DCM. This input must be applied synchronous to the
PROGCLK input.

1-bit Active high enable input for the reprogramming of M/D values. This input
must be applied synchronous to the PROGCLK input.

1-bit Reset pin

DCM_CLKGEN_inst instantiation

)

port map (
CLKFX => CLKFX,
CLKFX180 => CLKFX180,
CLKFXDV => CLKFXDV,
LOCKED => LOCKED,
PROGDONE => PROGDONE,
STATUS => STATUS,
CLKIN => CLKIN,
FREEZEDCM => FREEZEDCM,
PROGCLK => PROGCLK,
PROGDATA => PROGDATA,
PROGEN => PROGEN,
RST => RST

);

-- End of
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E4E . THAY ILAVE & XILINX:

Verilog itk (A RA L T—3Y)

// DCM_CLKGEN: Digital Clock Manager
// Spartan-6
// Xilinx HDL Language Template, version 11.1

DCM_CLKGEN #(

_.CLKFXDV_DIVIDE(2), // Specifies divide value for CLKFXDV.

.CLKFX_DIVIDE(1), // This value in conjunction with the input frequency and CLKFX_MULTIPLY
// value determine the resultant output frequency for the CLKFX and
// CLKFX180 outputs.

.CLKFX_MD_MAX(0.0), // When using the DCM_CLKGEN with variable M and D values, this would
// specify the maximum ratio of M and D used during static timing
// analysis to ensure proper timing of the DCM output.

-CLKFX_MULTIPLY(4), // This value in conjunction with the input frequency and CLKFX_DIVIDE
// value determine the resultant output frequency for the CLKFX and
// CLKFX180 outputs.

.CLKIN_PERIOD("'10.0"), // This attribute specifies the source clock period which is used to
// help the DCM adjust for the optimum CLKFX/CLKFX180 outputs and also
// result in faster locking time.

_STARTUP_WAIT("'FALSE') // Delays configuration DONE signal until DCM LOCKED signal goes high.

)
DCM_CLKGEN_inst (
.CLKFX(CLKFX), // 1-bit Generated output clock.
-.CLKFX180(CLKFX180), // 1-bit Generated output clock 180 degree out of phase from CLKFX.
. CLKFXDV(CLKFXDV), // 1-bit Divided output clock, Divide value derived from CLKFXDV_DIV attribute.
// There is no phase alignment between CLKFX and CLKFXDV.

-LOCKED(LOCKED), // 1-bit Synchronous output from the DCM that provides the user with an indication
// the DCM is ready for operation.

-PROGDONE (PROGDONE) , // 1-bit Active high output to indicate the successful re-programming of an M
// and/or D value.

.STATUS(STATUS), // 2-bit Clock Status lines.

-.CLKIN(CLKIN), // 1-bit The source clock (CLKIN) input pin provides the source clock to the DCM.
// In the case of Free-running oscillator mode, running clock needs to be
// connected until DCM is locked and DCM is frozen, then clock can be removed. In
// the other modes, a free running clock needs to be provided and remain.

.FREEZEDCM(FREEZEDCM), // 1-bit Prevents tap adjustment drift in the event of a lost CLKIN input
-PROGCLK(PROGCLK), // 1-bit Clock input for M and/or D reconfiguration.
.PROGDATA(PROGDATA), // 1-bit Serial data input to supply information for the reprogramming of M and/or
// D values of the DCM. This input must be applied synchronous to the PROGCLK
// input.

-PROGEN(PROGEN), // 1-bit Active high enable input for the reprogramming of M/D values. This input
// must be applied synchronous to the PROGCLK input.

_RST(RST) // 1-bit Reset pin
);

// End of DCM_CLKGEN_inst instantiation
5 1
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DCM_SP
J1)25 47 : Digital Clock Manager
oLk DCM_SP | ciko
CL@> | CLK90
DSSEN  CLK180
T | CLK270
| CLK2X
| CLK2X180
| CLKDV
| CLKFX
| CLKFX180
RST| | LOCKED
STATUS[7:0]
|
PSINCDEC |
PSEN |
P5%> | PSDONE
palel
BMZE

IOTFHAY TUAUNT SESFRMEEA B X T-T XN Jayy < 32—y T, yavZiEiEay s v—7 (DLL).
FOBVERBA R (DFS), 72N 7 (DPS) ST REE A T VAN TEES, DCMSP 13, Ao F v
TRIOFTT7F oI Nonray 7 BERZR LY, T —% T P Fvam L4570 ray J AL 7LD,
BB Doy e RS A5E 68 IERTT,

R—bDEREA

R—+4£ BT ] T HE

CLKDV 77 1 CLKO ZzyALTzrmy s, Gy JAEIE T v LAlRE T,

CLKFB AH 1 DCM ~DT7 =Ry Jyay 7 Nj, 74—R/Ny 7 ANJJi% DFS & Bl
THATHHA LS THRETY, CLKFB ™Y —2A% DCM @ CLK0 ¥7=
1L CLR2X (12T oM ERHVE T,

CLKFX 7 1 TRV E G R (DFS) 1)

CLKFX180 H 1 CLKFX Z7my 73 180 fEv 7 hshizrmay

CLKIN AFB 1 DCM D Z w7 N F)

CLKO H 1 CLKIN &[RIUEEHCT, 0 FEML Y 7R LTz my s

CLK2X H 7 1 CLKIN JE vy 7% 2 5L/ my 2 CLKO &[RIFA

CLK2X180 H 7 1 CLK2X Z7my 773 180 EEAL AR 7 hahizrmy s

CLK90 A 1 CLKIN &[RUE R E T, 90 BB 7 Lizray s

CLK180 A 1 CLKIN &[RIU & ET, 180 N FIT 7 L=y

CLK270 HA 1 CLKIN &RICJE B HT, 180 AR 7 hLizrmy s

LOCKED Hi 1 DCM v/ L2 taRmd 55

PSCLK AT 1 PR 7N a7 AF1, DCM LAY 7Ry —2 say s &L ET,
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R—r% 247 M HERE
PSDONE H D 1 AEMARY T RNSE T LI m T HAEE
PSEN AT 1 TN TN A —T WAE B PSCLK & [RIFH
PSINCDEC A 1 NFES T A2 7Y RN/ T 7Y Ak (PSINCDEC) A 11§ 51%. PSCLK &
R CHDLULERDHYET, ZOFFIE, AT T MREE A 7Y A R/
TIVVANT DAL ET, 15572 High DSEIFA 7V A,
Low DAIET 7V AV RSN ET,
RST A7 1 DCM [l AUy LET, RST (551X, 727747 High ®IERHY
‘Y h T,
STATUS[7:0] H 77 8 AT — B A JJRZIZ LY DCM DAT —Z AR R ENF T,
STATUS[0] : AN 7R A — " —T1a—
STATUS[1] : CLKIN o= 1k
STATUS[2] : CLKFX F£7-1% CLKFX180 45 1t
STATUS[7] : CLKFB 0% 1k
STATUS[6:3] : F#9
THAUDANFE
AAR =g o)
e N
CORE Generator™ 8L N7 4P —K HELE
~ZuDYR—h NG}
oL ~ y
AR RELE
B 247 [} TIHILE 5 BA
CLKDV_DIVIDE 1 ek | 2.0,1.5,25,3.0, |20 CLKDLL, CLKDLLE, CLKDLLHF,
FLOAT 3.5, 4.0, 4.5, 5.0, DCM_SP 2y 75y JE % (CLKDV Hi77)
5.5. 6.0, 6.5, 7.0, D5y A bR E
7.5, 8.0, 9.0, 10.0,
11.0. 12.0. 13.0,
14.0. 15.0. 16.0
CLK_FEEDBACK T 1X, 2X. NONE 1X DCM 74 —R w7 E—FaEHLET,
1X : CLKO #7 4 —R w72 LET,
2X : CLK2X 7 4 —R o271 LET,
CLKFX_DIVIDE LS o 1~ 32 1 CLKFX H /o4y & a6 &
CLKFX MULTIPLY TR 2 ~ 32 4 CLKFX 17108 e & d8 &
CLKIN_DIVIDE_BY 2 7 — 4% | FALSE, TRUE FALSE CLKIN % 2 T45J8
CLKIN_PERIOD peil 0 By RS 10.0 CLKIN AF1~D A JEA#I %6 E (ns)
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B

"84T

=}

FTIAILE

L

CLKOUT_PHASE_
SHIFT

Pl

NONE, FIXED,
VARIABLE

NONE

PiAES 7 E—FR&IEE

NONE : (i fH> 7 MEREZ2 L, X ES
TWAEIEM S ETE A,

FIXED : DCM @ 771% CLKIN 253
FoNFIE TS T RENTZHDITRY
%£-9°, fEI% PHASE SHIFT J@ it THs &
aEnET,

VARIABLE : DCM H{ #1%% CLIKIN (2

ML CTERBIOCAOHPHIZS 7T
E9, BAMAEIL PHASE SHIFT J& i
THESNET,

DESKEW_ADJUST

LT

SYSTEM_
SYNCHRONOUS,
SOURCE_
SYNCHRONOUS

SYSTEM_
SYNCHRONOUS

DCM.SP Z7wmwy 7 H /)& FPGA O 7wy A
VM Oray 7R IEDOE /I ET D
a7 4FXal—ay By ERE

DLL_FREQUENCY_

MODE

Pl

LOW, HIGH

LOW

AUTO &—R Tl DLL I2XY B #hAgIC)E
WE NS, DLL 28 LOW E—R%7-
X HIGH E—F CEI{ET A0 BN IR EZ
F9, AUTO =—RiIL Ay Egitcd,
HIGH 3 XU LOW 2N EL 2N H7nd
. HIZ AUTO B—RAMERASHET,

DSS_.MODE

Pl

NONE |
SPREAD_2 |
SPREAD 4 |
SPREAD 6,
SPREAD 8

NONE

ey 7 OREREIERERELET,

NONE : 7 74 /Vh, JEBARE R ES
NTCWERA, TIHL ARTNTLYE
BIITF A4 AT —T SN TWET,

SPREAD_2 : Bl S0 7ay 7 E# +/-
50ps D wav 7 JE#AEERLET,

SPREAD 4 : Bl S0 7ay 7 E# +/-
100ps D7 ay 7 M EER L E9,

SPREAD 6 : Bl D7 vy 7 [ +/-
150ps D7 vy B EERLET,

SPREAD_S : Bl 507 ay 7 EM +/-
200ps D7 vy 7 A ERLET,

SPREAD # OHEN A2 DL HhEkIT B
M BIENEd, 7=Ex X, SPREAD 2 &
RETDHE, AS17ay 7 E i $k +/- 50ps
D 2 >Oray 7 FREPBIMSINET,
SPREAD 4 L$EET D&, SHIZ +/- 100ps
D 2 DOray Y BEE B EBEMSNET,

DUTY_CYCLE_
CORRECTION

77—k

TRUE. FALSE

TRUE

CLKO, CLK90, CLK180, CLK270 ™4 (H
NDOT 2=T 4 FAINVEEIE

PHASE_SHIFT

B

—-255 ~ 255

B ESIFS 7 M —255 ~ 255 OfEIZE 7%

STARTUP_WAIT

7 — ARk

FALSE, TRUE

FALSE

DCM By /3N AETar 74 Fal—
222 DONE ZEHHEF1,
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E4E . THAY ILAVE & XILINX:

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- DCM_SP: Digital Clock Manager

- Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

DCM_SP_inst : DCM_SP
generic map (

CLKDV_DIVIDE => 2.0, -- Specifies the extent to which the CLKDLL, CLKDLLE, CLKDLLHF, or
-- DCM_SP clock divider (CLKDV output) is to be frequency divided.

CLKFX_DIVIDE => 1, -- Specifies the frequency divider value for the CLKFX output.

CLKFX_MULTIPLY => 4, -- Specifies the frequency multiplier value for the CLKFX output.

CLKIN_DIVIDE_BY_2 => FALSE, -- Enables CLKIN divide by two features.

CLKIN_PERIOD => "10.0", -- Specifies the input period to the DCM_SP CLKIN input in ns.

CLKOUT_PHASE_SHIFT => ""NONE", -- This attribute specifies the phase shift mode. NONE = No phase

-- shift capability. Any set value has no effect. FIXED = DCM
-- outputs are a fixed phase shift from CLKIN. Value is specified
-- by PHASE_SHIFT attribute. VARIABLE = Allows the DCM outputs to
-- be shifted in a positive and negative range relative to CLKIN.
-- Starting value is specified by PHASE_SHIFT.

CLK_FEEDBACK => "1X", -- Defines the DCM feedbcak mode. 1X: CLKO as feedback 2X: CLK2X
-- as feedback.

DESKEW_ADJUST => "'SYSTEM_SYNCHRONOUS', -- Sets configuration bits affecting the clock delay alignment
-- between the DCM_SP output clocks and an FPGA clock input pin.

DLL_FREQUENCY_MODE => "'LOW", -- AUTO mode allows DLL to do automatic frequency search to decide
-- whether DLL will operate in LOW or HIGH mode. This is a legacy
-- attribute where the high and low value has no affect, it is
-- always in auto mode.

DSS_MODE => "NONE",

DUTY_CYCLE_CORRECTION => TRUE, -- Corrects the duty cycle of the CLKO, CLK90, CLK180, and CLK270
-- outputs.
PHASE_SHIFT => O, -- Defines the amount of fixed phase shift from -255 to 255
STARTUP_WAIT => FALSE -- Delays configuration DONE until DCM LOCK.
port map (

CLKO => CLKoO, -- 1-bit Same frequency as CLKIN, O degree phase shift.

CLK180 => CLK180, -- 1-bit Same frequency as CLKIN, 180 degree phase shift.

CLK270 => CLK270, -- 1-bit Same frequency as CLKIN, 180 degree phase shift.

CLK2X => CLK2X, -- 1-bit Two times CLKIN frequency clock, aligned with CLKO.

CLK2X180 => CLK2X180, -- 1-bit 180 degree shifted version of the CLK2X clock.

CLK90 => CLK90, -- 1-bit Same frequency as CLKIN, 90 degree phase shift.

CLKDV => CLKDV, -- 1-bit Divided version of CLKO. Divide value is programmable.

CLKFX => CLKFX, -- 1-bit Digital Frequency Synthesizer output (DFS).

CLKFX180 => CLKFX180, -- 1-bit 180 degree shifted version of the CLKFX clock.

LOCKED => LOCKED, -- 1-bit Signal indicating when the DCM has LOCKed.

PSDONE => PSDONE, -- 1-bit Output signal that indicates variable phase shift is done.

STATUS => STATUS, -- 8-bit DCM Status Bits

CLKFB => CLKFB, -- 1-bit Feedback clock input to DCM. The feedback input is required unless the DFS
-- 1s used stand-alone. The source of CLKFB must be CLKO or CLK2X output from the
-- DCM.

CLKIN => CLKIN, -- 1-bit Clock input for the DCM.

DSSEN => DSSEN,

PSCLK => PSCLK, -- 1-bit Phase shift clock input. The PSCLK input pin provides the source clock for
-- the DCM phase shift.

PSEN => PSEN, -- 1-bit Variable Phase Shift enable signal, synchronous with PSCLK.

PSINCDEC => PSINCDEC, -- 1-bit The phase shift increment/decrement (PSINCDEC) input signal must be
-- synchronous with PSCLK. The PSINCDEC signal is used to increment or decrement
-- the phase shift factor when PSEN is activated. The PSINCDEC is asserted HIGH for
-- increment and LOW for decrement.

RST => RST -- 1-bit The reset input pin (RST) resets the DCM circuitry. The RST signal is an
-- active HIGH asynchronous reset.

Spartan—6 5147 35') H4K (HDL )
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-- End of DCM_SP_inst instantiation

Verilog itk (A ARV T—3Y0)

// DCM_SP: Digital Clock Manager Circuit
// Spartan-3E/3A, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

DCM_SP #(

.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(0.0), // Specify period of input clock

.CLKOUT_PHASE_SHIFT(*'NONE"), // Specify phase shift of NONE, FIXED or VARIABLE

.CLK_FEEDBACK('1X"), // Specify clock feedback of NONE, 1X or 2X

-DESKEW_ADJUST (**'SYSTEM_SYNCHRONOUS™), // SOURCE_SYNCHRONOUS, SYSTEM_SYNCHRONOUS or

// an integer from O to 15

.DLL_FREQUENCY_MODE(*'LOW"™), // HIGH or LOW frequency mode for DLL

-DUTY_CYCLE_CORRECTION(**'TRUE™), // Duty cycle correction, TRUE or FALSE

-PHASE_SHIFT(0), // Amount of fixed phase shift from -255 to 255

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

) DCM_SP_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

.LOCKED(LOCKED), // DCM LOCK status output

_PSDONE(PSDONE), // Dynamic phase adjust done output

_.STATUS(STATUS), // 8-bit DCM status bits output

-CLKFB(CLKFB), // DCM clock feedback

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

_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_SP_inst instantiation
5 M1
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DNA_PORT

1S5 47 : Device DNA Data Access Port
DNA_PORT

DIN pouT |—m—m

READ

SHIFT

CLK

M=

DNA_PORT #fEHTAHLHH DL TR LI RAZICT 7 BATEET, 2OV T LY AZIZIZT /34 AD Device DNA
F—&Z Byl (EHELRW D) NFHmAAENET, ZOarR—32 Ml HT5L. DNA 5 —% Ev RN 7h 77k
TEBIET TR MR T —F Evhad b0, DNA T —H & — /L4 —/X— (7 TUNMED DNA T — X D [ 1H)
THIELTEET, ZOar R —RMNEIFEIZ FPGA B AN — ADRIEZ/2at’—Bh 1 IZ, 20 0EE s AbE
THEASNET,

R—rDERHA

R—hr4£ 24T B HaE

CLK A 1 DA RS SN YN 4=/

DIN ATJ 1 VIR VLV READA—Y— T —H AT
DOUT H 1 UT N T IV AR

READ AF 1 TR LVRED B —R

SHIFT A 1 TUT 47 High D7~ A2 —T VAT
_\\'U- 1D A 7 73_ /ﬁ

AVAR =gy nJ

HE HELE

CORE Generator™ L w4 —F 2Nl

~7ad¥R—h ASH]

ELLEMET 200 ANBIOE N ET RTT AU IC8ERLET,

Device DNA 5 —ZIZT7 7B AT BHITILET ., 72547 High ® READ 5% 1 7av 7 $ A2/ High IcL TS 7k
VUAR B RATe BN HOES, TN LURENGIRIAENDE, TV T 47 High @ SHIFT A3 1+ —7L|Z
720, DOUT AR —F BT —2BREIAEN, T —2 BRI 7 T oL E T, BNOT —203658% 41, @)
a7 DIN IR —MIBBETAL 5T EYRDU TR LU AZ O POVITEMNTEXE T, DNA F—&F%2n—/ L7 —
N—F25E41%, DOUT AA—hZ B #2 DIN R—MI#EgEL ., 57 EY DOV 7 MMED % TRILT —Z03 7k TUREH
HICLFET, BIMT —Z BN ER2NEA X, DIN AR — i BE 0 (2 E & FEJ, BN SIM.DNA VALUE (34
Fvalr T DNA T —H =l A%y 32l —al AR ETEET, T 74NV RTIL, Va2l —var 5
JL® Device DNA & —4 By MI$_TCT0 TY,
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ERAARELE &
B 24T & TIAIE SRER
SIM_DNA_VALUE 16 #E% 57”h00000000 57" 100000000 TRalb—va IfEH TS DNA EEFEE
0000000 ~ 0000000 (EBOMEILE T A 2554
57 h1 T

EER N

Spartan-6 FPGA =t 7 4 ¥ a2l —3 gy a—H— HAR
Spartan—6 FPGA 7 —4% 3 —} : DC MBI OAAL v T 1k
Spartan—6 FPGA O& ¥} (2—H% — HARB LT —H# v —})
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DSP48AT

Z1J=F 47 : Multi-Functional, Cascadable, 48-bit Output, Arithmetic Block

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

M(35:0) jmm—

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

CARRYOUTF |——
——RSTP

X11138
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ME

ZOFH AL U AVNE, BHIENENE RO A=K IP 70y T, %<0 DSP 7/LIAYRXLTRLNL/MITH
WAAERE LB AER TEET, 20Ty Tk, a7 F a2l —al gl 18 B b B E R, 18 X 18 55
&AL, 48 B MO/ 7 X2 AL — 2 NNAIZAHT O TWET, ZO7ay2Iilid, ar74F b —a Alge
IRATTA L LRI E N TN BISNAL AT v E N —RA7ICT 5@l ay /& BT E
9, OpMode B> TliE, 7 v/ #lEx 1 70yl S AIVNERVAVIVICER TE, T YA NCEENIEROEE
Ty vaill D07y 7R HTEET, SHIC, HED DSPASAL Ty 7 &I A — R L TR DO FHE IS
OB 77 rvarw Bk caEd,

R—rDERHA

R—+4 M B HEE
F—4 K—}
A AT 18 OPMODE[1:0] DEIZHEV R FZRE /- 1T B IRICEDND 18 Evh
VA NV
B A1 18 OPMODEI[3:0] DAEIZREV T TR | AT NG #v . 721308 BN 123k
b5 18BN T—H AT
C AT 48 HEMEE R ~D 48 B AT
D AT 18 AT E R 2~ 18 B b AT
CARRYIN AT 1 BB R AR~ D AERF vV — A F5, Bl DSPA8AL 727 CARRYOUT ¥
NIDH R LET,
P 77 48 TIA<Y FT—H# )
CARRYOUTF i 1 777V 2RI ATREZR B2 BN B 45 D S v ) — OB &,
CARRYOUT H 1 % E MR RO X vV —H 115 5, B> DSP48A1 7' 7D CARRYIN B
NZD BB LET
48 A 77
CLK AH 1 DSP48A1 7
OPMODE A3 8 DSP48AL O i B ALFL A 8 R T B HI B A )
UVevh/oavy £ 3x—T7 )V A7
RSTA AT 1 A R—F LU AK (AOREG=1 F£721% AIREG=1) ®7 77 47 High DU+t T,

FERAL2WGEITmBEL 0 ICLET, ZDUEy I, RSTTYPE EHEOMHEIC
PENFEITEIITIERBIC a7 F 2 —2a TEET,

RSTB AT 1 B iR—k LY A% (BOREG=1 F721% BIREG=1) ®7 77 47 High ®Ut& v kT,
ERLAWEGEILGREEEZ 0 ICLET, ZDUtyhE, RSTTYPE EMEDEIC
PEWRE E -3 ERBIcay 742l — g TxET,

RSTC AT 1 C R—h LYRZ (CREG=1) DT 7747 High DUty T, HHALRWEEIE
MEEE 0 lCLET, 20Uy I, RSTTYPE BHEDMIZHE W R £/ 139
FMCay 74 F 2l —var TEET,

RSTD AT 1 D R—h L A¥ (DREG=1) DT 77 47 High ®Ut v T, HLRZWGAEIT
FEMEA 0 ICLET, 2oVt yhE, RSTTYPE JRM: D IZHE W R E/2 13 IE
FEICa 74 F 2l —2ar TEET,

RSTM AT 1 FHLIL U AX MREG=1) D7 7747 High DUty T, HHLZWIEA I
FEA 0 lICLET, Z0VEybE, RSTTYPE J&MEDOMIZHEVW R £ 7213 JE R
Hlcar74¥ab— a0 CXET,
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& XILINXe

R—t4%

Hae

RSTP

AT

P AL R% (PREG=1) DT 27T 47 High Uty T, HHALARWEA LM
PEZE 0 1CLET, DUty hME, RSTTYPE J& M DEIZHEW G B E7- 13
Wlicar 74X —3aryTxFET,

RSTCARRYIN

AT

Fyl)— AL P AH (CARRYINREG =1) D777 47 High DUy T, fHHL
RWEAITREEL 0 ILET, 2oVt L, RSTTYPE B OMEIZHEFE
W ITIERMICa 74 F a2l —ar TEXFE T,

RSTOPMODE

AT

OPMODE L ¥ 2% (OPMODEREG=1) ®7 777 High ®Utv~T, HHLA
WA ITRBES 0 ICLET, ZoUty M. RSTTYPE JB DB 125 [F #
FIFFERMICa T4 F 2L —a TEET,

CEA

AT

A R—p LY AZ (AOREG=1 F£7-1Z AIREG=1) 775 47 High ®ruav7 A
F—T7 VT, HERLARWEESE AOREG=1 £7-1% AIREG=1 D& 1T Ex
112, AOREG=0 E£7-1% AIREG=0 DA IEimB % 0 ILET,

CEB

AT

B iAR—h L 2# (BOREG=1 F£7-1% BIREG=1) ®T7 7747 High ®»/uavs A
F—T7 VT, HALARWEEEE BOREG=1 $£7-1% BIREG=1 O &3 HEE
112, BOREG=0 £7-1% BIREG=0 DA 1TinEEA 0 ICLE T,

CEC

AT

C R—h LI AH (CREG=1) DT 7T 47 High /vy A 3x—T LT, ff
AL WA L CREG=1 DA IEimFLE% 112, CREG=0 D& 1L
iz 0 IZLET,

CED

AT

D ;R—hk LY AH (DREG=1) ®7 27T 47 High Dy A F—T7 /LT,
HALZWEA L DREG=1 O &L EES 1 12, DREG=0 04 13w Bl
iz 0 lcLET,

CEM

AT

FHL 2 MREG=1) 727547 High ®/uays A Fx—7 /LT, #FHHAL
WAL MREG=1 DA ITHFLEL 1 12, MREG=0 D& 13 inHE %
0lcLFE9d,

CEP

AT

HAHR—K LP2% (PREG=1) DT 7717 High Dr/ay 7 A x—TF LT, ff
ALV AL PREG=1 O A ILimEE% 1 (2, PREG=0 DA X im B
flize 0 lICLET,

CECARRYIN

AT

X ¥ — A S 2% (CARRYINREG=1) O T 75 17 High ®rwav7 A
F—7 T, ERHLRWEES L CARRYINREG=1 O & 135 EMEE 112,
CARRYINREG=0 O#£&1LinFfEZ 0 (cLEd,

CEOPMODE

AT

OPMODE A fjL2% (OPMODEREG=1) ®7 75 47 High ®Z7wavr A
F—7 VT, ERALARWESE OPMODEREG=1 OB-&1TimBEL 112,
OPMODEREG=0 O & 137 HEE 0 IZLET,

HA—R R—h

PCIN

AT

48

K=k P DI A —R AT, DA =R SN TS L0 DSP48AL @
PCOUT IZ8fe L9, HHLAWGAIX, R—h T XTEricLET,

PCOUT

7

48

K=k P OHAr—FH 1T, DA —R SN TS TALO DSP48AL
PCIN (Z#ke LET, LW A IR ICLET,

BCOUT

i

18

AR—F B OHARFr—RH 1T, AT —RERFSN TN D LD DSP48AL @ B
RN LET, FHLAWESITRERICLET,
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£ XILINX. B4R THAY ILAVE
_\\"f\'f A1) /-\ jj 77_ I£
AVAB T —gy af
CORE Generator™ 8L 74—k Nl
~7udHR—h RA]
ERAGE M
B 24T & T4k i BA
AOREG J R 0,1 0 LEBEHD A AFCL AT AN EIEEL
*7,
A1REG L H 1.0 1 2EBEHD A ATV RAZE T BNEISEL
\i—gﬁo
BOREG LS 0.1 0 1EEE®D B ADICL AR EHT D EIEEL
\ijﬁo
BI1REG Ee e 1.0 1 2EBEH® B ANV AR EFTF DN EIEEL
ij—o
CARRYINREG R 1.0 1 X V—H AT TA LI RZ DM DA
ERELET, HHITLIHEIT LICRELET,
LORERFT BT AT CARRYOUT BX
" CARRYOUTF 23V %1,
CARRYINSEL ==l CARRYIN, OPMODE5 HBEIMBE RO v — AN NEBZH D
OPMODES5 DSP48A1 @ CARRYOUT B U ZHfE STV
CARRYIN L7355 7% . OPMODE[5S] A& 1{#
JHLU T FPGA b EHEHIE T 008 ELET,
CARRYOUTREG L 1.0 1 WO SAT I VRS, AF—T IV =1/T 4
AT —7 )L =0
CREG LI 1.0 1 C ANV VAR AT D ERELET,
DREG LiLY 1,0 1 D RATEMEERA S A7 74/V/zéw>{%ﬂ%
OFEMERELET, HHTIHAIE 11T
ELET,
MREG HLH 1.0 1 RHREBOBEIZL IV AZ BTN ERELET,
A F— 7/& =1/FA4ATZ—T L =0
OPMODEREG s 1.0 1 OPMODE AN/AT T A LI RAZ DO 4
ERELET, HHIDZEAIE TICHRELET,
PREG R 1.0 1 C ATV AR F B ERELET,
RSTTYPE prgs ] SYNC, SYNC Uy b _XTEERHVZYMZT 0 IERMY &
ASYNC T2 RELEYT, ¥AL 7 D EEFIED
LEMED KD, FEFB 'Y MR MSEETRVRD
T SYNC IZEREL T &N,
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E4E . THAY ILAVE & XILINX:

VHDL ik (f RAVI I —23Y)

-- DSP48A1: Multi-Functional, Cascadable, 48-bit Output, Arithmetic Block
-- Spartan-6

-— Xilinx HDL Libraries Guide, version 11.2

DSP48A1_inst : DSP48Al

generic map (
AOREG => O, -- Enable=1/disable=0 first stage A input pipeline register
A1REG => 1, -- Enable=1/disable=0 second stage A input pipeline register
BOREG => O, -- Enable=1/disable=0 first stage B input pipeline register
B1REG => 1, -- Enable=1/disable=0 second stage B input pipeline register
CARRYINREG => 1, -- Enable=1/disable=0 CARRYIN input pipeline register
CARRYINSEL => "OPMODE5", -- Specify carry-in source, "CARRYIN" or "OPMODE5"
CARRYOUTREG => 1, -- Enable=1/disable=0 CARRYOUT output pipeline register
CREG => 1, -- Enable=1/disable=0 C input pipeline register
DREG => 1, -- Enable=1/disable=0 D pre-adder input pipeline register
MREG => 1, -- Enable=1/disable=0 M pipeline register
OPMODEREG => 1, -- Enable=1/disable=0 OPMODE input pipeline registers
PREG => 1, -- Enable=1/disable=0 P output pipeline register
RSTTYPE => "SYNC" -- Specify reset type, "SYNC" or "ASYNC"
)
port map (
-- Cascade Ports: 18-bit (each) Cascade Ports
BCOUT => BCOUT, -- 18-bit B port cascade output
PCOUT => PCOUT, -- 48-bit cascade output
-- Data Ports: 1-bit (each) Data Ports
CARRYOUT => CARRYOUT, -- 1-bit carry output
CARRYOUTF => CARRYOUTF, -- 1-bit fabric carry output
M => M, -- 36-bit fabric multiplier data output
P =P, -- 48-bit output
-- Cascade Ports: 48-bit (each) Cascade Ports
PCIN => PCIN, -- 48-bit P cascade input
-- Control Inputs: 1-bit (each) Control Inputs
CLK => CLK, -- 1-bit Clock input
OPMODE => OPMODE, -- 8-bit operation mode input
-- Data Ports: 18-bit (each) Data Ports
A => A, -- 18-bit A data input
B => B, -- 18-bit B data input (can be connected to fabric or BCOUT of adjacent DSP48A1l)
Cc =2¢C, -- 48-bit C data input
CARRYIN => CARRYIN, -- 1-bit carry input signal
D => D, -- 18-bit B pre-adder data input

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

CEA => CEA, -- 1-bit active high clock enable input for A input registers
CEB => CEB, -- 1-bit active high clock enable input for B input registers
CEC => CEC, -- 1-bit active high clock enable input for C input registers
CECARRYIN => CECARRYIN, -- 1-bit active high clock enable input for CARRYIN registers
CED => CED, -- 1-bit active high clock enable input for D input registers
CEM => CEM, -- 1-bit active high clock enable input for multiplier registers
CEOPMODE => CEOPMODE, -- 1-bit active high clock enable input for OPMODE registers

CEP => CEP, - it active high clock enable input for P output registers

RSTA => RSTA, --
RSTB => RSTB, -
RSTC => RSTC, -
RSTCARRYIN => RSTCARRYIN, --
RSTD => RSTD, -
RSTM => RSTM, -
RSTOPMODE => RSTOPMODE, -
RSTP => RSTP -

)

-- End of DSP48Al1_inst instantiation

reset input for A input pipeline registers

reset input for B input pipeline registers

reset input for C input pipeline registers

reset input for CARRYIN input pipeline registers
reset input for D input pipeline registers

reset input for M pipeline registers

reset input for OPMODE input pipeline registers
reset input for P pipeline registers

R R e e

|
[eieieioieeoeeoneloeeoy
[l o e B o o o B B o e B o o
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& XILINX:
Verilog itk (A RA L T—3Y)
// DSP48A1: Multi-Functional, Cascadable, 48-bit
// Spartan-6
// Xilinx HDL Language Template, version 11.1
DSP48A1 #(
_AOREG(0), //
.A1REG(1), //
_.BOREG(0), //
-B1REG(1), //
_.CARRYINREG(1), //
.CARRY INSEL (*'OPMODE5""), //
-.CARRYOUTREG(1), //
-.CREG(1), //
_DREG(1), //
-MREG(1), //
.OPMODEREG(1), //
-PREG(1), //
_RSTTYPE(*'SYNC'™) //

)

DSP48A1_inst (
// Cascade Ports: 18-bit (each) Cascade Ports
18-bit B port cascade output

);

.BCOUT(BCOUT), //
_PCOUT(PCOUT), 7/
// Data Ports: 1l-bit (each)
-CARRYOUT(CARRYOUT), //
.CARRYOUTF(CARRYOUTF), //

OR 7/
_P(P). 1/

Enable=1/disable=0

Enable=1/disable=0
Enable=1/disable=0
Enable=1/disable=0
Enable=1/disable=0

48-bit cascade output

Data Ports

Output, Arithmetic Block

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

1-bit carry output
1-bit fabric carry output

36-bit fabric multiplier data output
48-bit output

// Cascade Ports: 48-bit (each) Cascade Ports

fabric or BCOUT of adjacent DSP48Al)

A input registers

B input registers

C input registers
CARRYIN registers

D input registers
multiplier registers
OPMODE registers

P output registers

_.PCIN(PCIN), // 48-bit P cascade input

// Control Inputs: 1-bit (each) Control Inputs

.CLK(CLK), // 1-bit Clock input

. OPMODE (OPMODE) , // 8-bit operation mode input

// Data Ports: 18-bit (each) Data Ports

ACA), // 18-bit A data input

-B(B), // 18-bit B data input (can be connected to

.C(O, // 48-bit C data input

_.CARRYIN(CARRYIN), // 1-bit carry input signal

.D(D), // 18-bit B pre-adder data input

/ Reset/Clock Enable Inputs: 1-bit (each) Reset/Clock Enable Inputs
.CEA(CEA), // 1-bit active high clock enable input for
_.CEB(CEB), // 1-bit active high clock enable input for
.CEC(CEC), // 1-bit active high clock enable input for
.CECARRY IN(CECARRYIN), // 1-bit active high clock enable input for
.CED(CED), // 1-bit active high clock enable input for
.CEM(CEM), // 1-bit active high clock enable input for

. CEOPMODE (CEOPMODE) , // 1-bit active high clock enable input for
.CEP(CEP), // 1-bit active high clock enable input for
_RSTA(RSTA), // 1-bit reset input for A input pipeline registers
_RSTB(RSTB), // 1-bit reset input for B input pipeline registers
_RSTC(RSTC), // 1-bit reset input for C input pipeline registers
_RSTCARRYIN(RSTCARRYIN), // 1-bit reset input for CARRYIN input pipeline registers
_RSTD(RSTD), // 1-bit reset input for D input pipeline registers
_RSTM(RSTM), // 1-bit reset input for M pipeline registers
-RSTOPMODE (RSTOPMODE) , // 1-bit reset input for OPMODE input pipeline registers
_.RSTP(RSTP) // 1-bit reset input for P pipeline registers

// End of DSP48Al_inst instantiation

FFE R
Spartan—6 FPGA & —# 3 —hk : DC Bt B L AL F Kk
Spartan—6 FPGA DSP48A1 AT A A —H — HAK
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& XILINXe

FDCE

Z1JSF 47 : D Flip—Flop with Clock Enable and Asynchronous Clear

FDCE
D

CE
_C

Q

ME

xEnr

ZOFTYPAL TLAVNME, 70yl A X —TNEIERB VT NHLE—D D ZAT 7Yy 7uy ST, savs A
ZF—7 L (CE) 2’ High, FERIHIZVT (CLR) 2% Low DA, a7 (C) 73 Low 25 High (ZHIW b EXICT —#
AJ D) OERTFT —2H N (Q) 12BN ET, CLR 25 High 12725E  1E0DF _RTO A NIZHEHE S, B Q) @

E2% Low (ZUEy & ET, CE 28 Low DG, 7ny /BRI EHShET,

BHEMGET2E. 207y 7 7uy FIZIERBNCZY T E 4, H 7328 Low (2720 F 3, FPGA Tl 77—/ L vk
/Uy (GSR) T 774712958, BIRBEARFOIREEZ S I2L—2arTEFET, GSROTI7HNVNMITIT47
High T3 23, STARTUP_ architecture >RV D GSR AJJDOHNIA L N —FEBINTHET 7T 47 Low IZTEET,

R

AR —
CLR CE D o 5

1 X " " -

; A X ZEkARL
O ! b T D
FHALDANF &

PR Y e N -

i seig

CORE Generator™ LN % —R [

~7adYR—h R

ERATTREG R

it 547 |8 FIHIb | B

INIT 2 8 0 0 ST F el — %D Q O YA

Spartan®-6 7 /XA ATl INIT fEE By hEIZU B
DRI — RS EDMERHVET, FDCE DY

A INITfEIX 0 THAMLERHVET, | I ET DY
Bl ZOEEER T IR BB EZER T 0N H
DETN, AV ZATIEHEREINTOER A,
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SO CRFEIEL2 WA IZae — L, = T4 T 4B = QRN HFEF,
Library UNISIM;

use UNISIM.vcomponents.all;

-- FDCE: Single Data Rate D Flip-Flop with Asynchronous Clear and
- Clock Enable (posedge clk). All families.
—-- Xilinx HDL Libraries Guide, version 11.2

FDCE_inst : FDCE
generic map (

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

Q == Q, -- Data output

c=2¢C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D=>D -- Data input

)

-- End of FDCE_inst instantiation

Verilog itit (A RAV S T—3Y)

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

// All families.

// Xilinx HDL Libraries Guide, version 11.2

FDCE #(

_INIT(1”b0) // Initial value of register (1°b0 or 17°bl)
) FDCE_inst (

Q(Q, // Data output

.C(O®, // Clock input

.CE(CE), // Clock enable input

.CLR(CLR), /7 Asynchronous clear input

.D(D) // Data input
):

// End of FDCE_inst instantiation

5 1
Spartan—6 FPGA 2 74X ¥ 7L ulvyr Tay s a—H— AR
Spartan-6 FPGA 5 —# 3 —hk : DC HtE B L AL F Kk
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E4E . THAY ILAVE & XILINX:

FDPE

Z1)325 47 : D Flip-Flop with Clock Enable and Asynchronous Preset
PRE

]

FDPE

o

CE
c |

M=

ZOFYAy L AVME, T —% D)., Juavy AFx—7 /L (CE), #FRH 7Vt k (PRE) DF{EANETFT—2H T (Q)
BHEHE—D D 7y 7 7uy 7 T4, IERM® PRE 7 High 1I2705E I DOFT X TOANITHEEIN, Q H /A
High (2> h&#LET, PRE 2% Low, CE 2% High ®&4&, 7rv”7 (C) 73 Low 226 High [IZEIVEDLLEEIZ D AS1D
ER7)yF7ay A lue—RENET, CE N Low DS, 7oy /7 BRITEHRINET,

FPGA Tix, BhaMkiEToL, 7V 7 7y IR TV vy hSi, 08 High 12720 F 5, Za— 1 &y
K UEYR (GSR) 7 7747129 5L, BIREARFOIRELZ L I2L—aTEET, GSROT 74 NVMIT /747
High T3 3. STARTUP_architecture 3> 7RV GSR AFTIDHINIA L =25 BINTHET VT 47 Low IZTEET,

mER

AF H
PRE CE D c Q

1 X X X 1

0 X X AL
0 1 D 1 D
THAODANEE

ZOTLANE, B TORMEH TEET,

FERARELTEMN

Bt 47 fiEe FI4ILk | B3

INIT 2 1 1 a7 4F¥ a2l —ar o Q HAOVHIEE T,

Spartan®-6 7 NA A TlL, INIT iy EEIZVEY R
DIEMEZ T — RS EDMENHYET, FDPE D
A INIT X | THOILERHVET, 0 ISR ET D%
HiE. ZOMEERTIEFBIERZER T 20N H
NETN, AV IZATIIHRESINLTOER A,

EX LR
Spartan-6 FPGA I 74X ¥ 7 /)L vy 7ray) 2—%— HAR
Spartan—6 FPGA 5 —X 3 — : DC FthE L ONAA v F H5 1k
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£ XILINX: EBA4E . FHAY ILAVE

FDRE

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

FDRE

Q
o R |o

g
XITG

ME

IOTHA ZLACNT, T =% (D), vy A F—7 ) (CE), Aty r R) OFANET =271 (Q NHDHH
—D D XA 7V T T7ay T, F#VEYNAT (R) 28 High 12725& 1FO AT EH S, 7y (C) 23
Low 75 High (280D EXITH T (Q) 23 Low 12Uy SN ET, R 2% Low, CE 23 High &6, 77 ) Low
7B High ITEIV 05X D AJTOER 7y 7 7y 7 lie—REivET,

BAEMGETL2E. 207y 77y X IXIERBNCZY T E 4, 7108 Low 12720 FE 3, FPGA Tl 77—/ L vk
/VEYR(GSR) #7774 7123 Dé, BRHEAREORREEZ T I —2arTEET, GSROT 7HNVNITIT47
High T3 23, STARTUP_architecture >RV D GSR AJJDRINIA L N—FEBINTHET 7T 47 Low IZTEET,

wmIER

AR HAh

R CE D c Q

1 X X 0 0

0 X X il
0 1 D 0 D
THALDANEE
ZOTL AN, BIEHTORMEHTEET,

ERATGEMS

B BAT & TI4ILL | SHEA

INIT 2 K 0 0 a7 4F¥ 2l —ar o Q MO WIEAE E

Spartan®-6 7 /SAZATIL, INIT fEE By MEZIZU BV R
ORI — B4 ENRHYVET, FDRE O
AVINIT % 0 ([CRETHDHERHVET, 1 ITHIET
LRy o N ASIET,

A R
Spartan—6 FPGA 2> 74X ¥ 7L ulyr Tay s a—H— AR
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E4E . THAY ILAVE & XILINX:

FDSE

7S5 47 : D Flip—Flop with Clock Enable and Synchronous Set

S

FDSE

o [? |o

X723

M=

FDSE (X, 7—% (D), 7rv2 A% —7 )V (CE), F#Evk (S) OFKE AN ET—2H 71 (Q) BHLHE—D D XA 7
Vo7 7uy T3, R#i'yh (S) AJIN High 12725k, 7uayr A x—7 v (CE) AJJIHEHEIN, Z7uy7 (C) »n
Low 75 High (2810 b B EEIZ Q H 123 High (Z2yhEvEd, S 2% Low, CE 28 High 4. Z7uv 7 (C) 28 Low
b High ITEIV 05X D AJTOENR 7Yy 7 7y FIie—RISnnET,

FPGA Tix, BhaMeT2oL, 7V 7 7ay AIIERMIC T Yy hSi, 08 High 12720 F 5, Za— L &y
rUEYR (GSR) 7 7747129 5L, BIRBEARFOIREEZ L 2L —aTEET, GSROT 74 NVMIT 7747
High T 23, STARTUP_ architecture 3> iRV GSR AT DHNIA L R —REBINTHET 7T 47 Low IZTEET,

am IR R

AA H A
S CE D ¢ Q

1 X X 0 1

0 X X AL
0 1 D 1 D
THAODANAE

ZOTLACNE, BIBKTORMEH TEET,

FRARELTREM

=i 247 | fE T4k iR

INIT 25 |1 1 a7 44Xl —argo Q MO YMEEEE,

Spartan®-6 7 /XA ZTIL, INIT [H& By M E IR By O fiftk % & 12—
FEEDLERHVET, FDSE OBFA, INIT iz 1 IZ5RET DML
BVET, 0 IZRETHERDERVINFHEASNET,

EX LR
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& XILINXs EA4E . THAY TLAVE

GTPA1_DUAL

Z1)SF 47 : Dual Gigabit Transceiver

GTPA1_DUAL
- =

X11154
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E4E . THAY ILAVE & XILINX:

M=

ZOTHAY ZL AT, IR EIENFENC S 74X 2L — g Al REIR N T Y — /3T D Spartan®-6 FPGA
RocketlO™ GTP b7 v — A" DREHEINET, 2O A MOFEMIL., Spartan—6 FPGA RocketlO GTP b7 —
a—H— HARZH L TLEE, Spartan-6 FPGA RocketlO GTX Transceiver Wizard 1%, GTPA1_DUAL Z'U3IT «¢
T oA AL = T 5T NOERIERENDY — LT, ZOU4H—Rix, ¥4V 27 A CORE Generator™
V= VICEFENTWET,

THAVDANEE

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

5 1
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£ XILINX: EBA4E . FHAY ILAVE

IBUF

ST 47 : Input Buffer
IBUF

N

FLYTE)

BmE
ZOFYPA U ANMT, & EATO AN SR — kif_ i]\u“jjjﬂ‘f%H:%r’ﬁ%éh“@\é%%G: H BRI AS N E T,
ZONRYTZFIEE . AR =V THERLET N, LEIGU TSV ARZ Y 2 — T AIELARE T, A AZ Y

T —h9BITiE, Ajjn“ ~ (D) %F%L@“éﬂiiuoﬂu‘ﬁf»—l\ifdilHjjjn‘fw—M:%f@%L\ H 1R —bk (O) %D
R—FaY—2AL$ 5 FPGA u w71l LET, NERY =2 v7 <7 (VHDL) £7213/37 A—ZE A (Verilog)
WCEFEZMZ T, avR—F DT 73V OESAETEEFTLET,

R— kDB

R—+4£ palL 2 ]
0 Hi 7 1 Ny 77D T
I AN 1 N TZ7D NI
T 'U"f/@ A jj jj_/i
A RB T ay -

i HELE
CORE Generator™ B X O ¥ —FK NI
~7aDYR— ]

ZOTLAUNIEE T A D AL A TR —NMIRUCHEfR S E T, @E I3/ — R 2—R T ﬁ?ﬁ"éu‘éxgbi%
DEFAN, BEIELTALV ARV T — N CEXET, 2OV R— RN AV AZ Y T— T AT, T 554
75 jj4mzaih54yx&yy::~\‘/ay :z—F‘%%L{ji‘/?4?ﬁ%\‘/“;—/vaCﬁ]\Liffo T YA e
PAROT-DIC, T_TD /0 2o R—R M LT TF A O FALICREBEL TLESW, [ R— T A 05 -
LA SR — h MOT N ZD AN B SNV 7 I E B L £3, generic/defparam [EEFREL ., /X7 7
DENAET Z PR EL TTEEN,

EAATRE R 1%

B /AT & TIHIE EiL]
IOSTANDARD Pl F 2L — BB DEFAULT 1/0 JftgE L A NMZEIN YT
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUF: Single-ended Input Buffer
- All devices
-- Xilinx HDL Libraries Guide, version 11.2

IBUF_inst : IBUF
generic map (
IBUF_DELAY_VALUE => "0, -- Specify the amount of added input delay for buffer,
- "0"-"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-"6" (Spartan-3E)
-- "AUTO", "0"-"8" (Spartan-3A)
10STANDARD => "DEFAULT™)

port map (

0 =0, -- Buffer output

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

-- End of IBUF_inst instantiation

Verilog itk (A RA L T—3Y)

// 1BUF: Single-ended Input Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

IBUF #(
- IBUF_DELAY_VALUE('0™), // Specify the amount of added input delay for
//  the buffer: "0"-"12" (Spartan-3E)
// "0"-""16" (Spartan-3A)
- IFD_DELAY_VALUE("AUTO"™), // Specify the amount of added delay for input
//  register: "AUTO", "0"-"6" (Spartan-3E)
// "AUTO™, "0'"-"'8" (Spartan-3A)
. 10STANDARD (*'DEFAULT'™) // Specify the input 1/0 standard
)IBUF_inst (
.0(0), // Buffer output
NI¢)) // Buffer input (connect directly to top-level port)

// End of IBUF_inst instantiation

F B R
Spartan—6 FPGA Select]O VY — A& m—H — H AR
Spartan—6 FPGA 5 —X 3 — : DC #ithE B L AL v F H 1k
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£ XILINX: EBA4E . FHAY ILAVE

IBUFDS

1) =547 : Differential Signaling Input Buffer
IBUFDS

......

M=

ZOTHA VAN REBEEE SE2HEHATHA TNy 77 TF, IBUFDS Ti, 7 H A L)L DA Z—
T2 A AMEFNE, — H RV AZ T b)— HFNAL—T L7025 2 DO FEpAHR—K (1, IB) TEEINET, vAXEAL —
71X MYNET_P & MYNET N ® X912, RICFHEME B ORI OREEZRLET, A7 ar T, vl I Lm iR ES
IR RE A THE, V7 AT 7T o f EL, SMEa s R — R b E ST M TEET,

am B 3R

AA A

I 1B o

0 0 k7L

0 1 0

1 0 1

1 1 Zib7aL
R—bDEREA

R—r4 B4 ] Hae

I AT 1 Diffp /Ny 77D A
IB AT 1 Diffp /Ny 77D A
0 7 1 Ny T7DH T
THAODANFE

AV ARB Y T—ay LT

At A 8]
CORE Generator™ LU (' —F AH
~7udHPR—hk AH]

TYPALEEZ R DT, TXTD /O AR =R e T T AL O EALICEEL TES, TR — M E
BT AL Dl ENLDO~AZLIRD AN TJR—MI, IB R—ba g DAL —T L2 D AJJ7R—MZ, O R—h2ZD A
e Esnomyy 7KL E7, generic/defparam fHEZ R EL , /X7 7 DESAE T A GITEREL TZEN,

FEARRELTREM
B a4 | B TIA4ILE ]
IOSTANDARD XFF | T —rEsf | DEFAULT 1/0 #BiksAE oL A MZEID Y T
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
- Spartan-3/3E/3A
-- Xilinx HDL Libraries Guide, version 11.2

IBUFDS_inst : 1BUFDS
generic map (
CAPACITANCE => "DONT_CARE", -- "LOW", "NORMAL"™, "DONT_CARE"™ (Virtex-4 only)
DIFF_TERM => FALSE, -- Differential Termination (Virtex-4/5, Spartan-3E/3A)
IBUF_DELAY_VALUE => 0", -- Specify the amount of added input delay for buffer,
- "O"—"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => "AUTO", -- Specufy the amount of added delay for input register,
"AUTO"™, "0"-"6" (Spartan-3E)
- "AUTO"™, "0"-"8" (Spartan-3A)
10STANDARD => "DEFAULT™)

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

IB => IB -- Diff_n clock buffer input (connect directly to top-level port)
):

-- End of IBUFDS_inst instantiation

Verilog i2it (A REV T—3Y)

// 1BUFDS: Differential Input Buffer
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

IBUFDS #(
_CAPACITANCE("'DONT_CARE™"), // "LOW'"™, *"NORMAL', "DONT_CARE"™ (Virtex-4 only)
_DIFF_TERM(*'FALSE™), // Differential Termination (Virtex-4/5, Spartan-3E/3A)
- IBUF_DELAY_VALUE('0™), // Specify the amount of added input delay for
// the buffer: "0"-"12" (Spartan-3E)
// "'0"-"16" (Spartan-3A)

_IFD_DELAY_VALUE("AUTO™), // Specify the amount of added delay for input
// register: "AUTO", "0"-"6" (Spartan-3E)
// "AUTO™, "0'"-"8" (Spartan-3A)

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

) IBUFDS_inst (

.0(0), // Buffer output

_1(1), /7 Diff_p buffer input (connect directly to top-level port)

_IB(IB) // Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

5 1
Spartan—6 FPGA SelectlO VY —R& m—H— H AR
Spartan—6 FPGA 7 —# 3 —h : DC Fih I LOAA > F Kbk
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£ XILINX: EBA4E . FHAY ILAVE

IBUFG

J1)25 47 : Dedicated Input Clock Buffer

I [ o}
IBUFG

X10181

ME

IBUFG %, FPGA ~D A 1oay s a— v 7y ZER) Y — A8 5720 AT 25 H A J)TJ, DCM,
PLL, BX W BUFG ~DOHE AL, T NAAD Iy TRIEE D 2 i/ NRIZIZbET, IBUFG O A%,
Ja—s)L 7y 7 (GC) B TORERE) TXEd,

R—bDEREA

R—r4 A [ =} e g

O H 7 1 gayy Ny 77 )

I V| 1 sy Ny Ty NS
FHALDANF %

A VAR =gy ]

Hedh e i

CORE Generator™ BL U7 4% —K NGl

~7rdOHR—k F
FERARRERE

B /47 | B TI+ILE 55 88
IOSTANDARD XFEH | T s B DEFAULT 1/0 ik zL AL MTEIDYS T

VHDL fBih (1Y RAVIT—23Y)

WD 2 OOREIPFIELLRVB A ITat—L, =TT 4B E ORI HT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFG: Global Clock Buffer (sourced by an external pin)
-- Xilinx HDL Libraries Guide, version 11.2

IBUFG_inst : IBUFG
generic map (
10STANDARD => "DEFAULT™)

port map (
0 => 0, -- Clock buffer output
1 => 1 -- Clock buffer input (connect directly to top-level port)

);

-- End of IBUFG_inst instantiation

Spartan-6 54 J5!) A/ K (HDL A)
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& XILINXe

Verilog i2it (A REAV T —3Y)

// 1BUFG: Global Clock Buffer (sourced by an external pin)
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

IBUFG #(
- 10STANDARD(*'DEFAULT"),
- IBUF_DELAY_VALUE('"'0"") // Specify the amount of added input delay for
//  the buffer: "0"-"12" (Spartan-3E)
// "0"-""16" (Spartan-3A)
) IBUFG_inst (
.0(0), 7/ Clock buffer output
_1(1) // Clock buffer input (connect directly to top-level port)

s

// End of IBUFG_inst instantiation

5 MR ¥R
Spartan—6 FPGA SelectlO VY —A& —4— H AR
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£ XILINX: EBA4E . FHAY ILAVE

IBUFGDS

J1JSF 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
B

o
IBUFGDS

X10600

M=E

ZOTYA LA, Zay s Ry 77 (BUFG) £721E MMCM (285 2720 DR DO ZEBNVE BF A1 v 7 7
T9, IBUFGDS Tli&, 7 AL L RXRADA L F—T 2 A AMGF1X, —FBIT~<AZ | T bH)—FNRIAL—T 1 L7852
DDORERHR—K (1, IB) TEENET, vAFEAL —T X MYNET P & MYNET N D X912, [[FUiwELE 5 D D
RREZRLET, A7 var T, 7 ul I Aa iR 2 ik ie 2 328, 7 AT 707 o 3m EL, S
AR =R RO EWO T IENTEET, TAAAND AN T —HOBIAIRIT, 707 T~ T VIR IEE 9
HIELTEET,

MR

ARB HAh

I IB (0]

0 0 (4298

0 1 0
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1 1 AL
R—b o ERBA

R—r% [ g M RE

¢ H 7 1 sayy Ny 77

1B AS 1 Diffn vy 7 /N 77D ANJ]
I AT] 1 Diff p 7y 2 Ny 77D ANF]
THALDANAEE

AL AR T — HedE

Eiid 7]

CORE Generator™ BL W74V —K nl

~7adHR—h ol

THALBEREERDT2DIT, TNTO /0 AV R—=R bbb T 7 F AL D LALICHIEL TEEW, 1R — 2 E
BT VAL O LD AZ LI D ANTJHR =M, B R—ba ik EALOAL =7 LiaH AJJAHR—MI, O R—hreZdD A
Nw—AE34 25 MMCM, BUFG, F/21dnl o 710 L TLESW, —EOE& Y —/TiL, IBUFG % FPGA ®7
oy 7 VY — R A MEIZG U T BUFG 2B #IAYICHE R SV E T, generic/defparam fHZ R EL., Sy 77
DESNALT 2N EL TLIEEND,
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& XILINXe

AR R 1%

B "84T

—_

E FIAIE sRER

IOSTANDARD Pl TF—4v—rez | DEFAULT /O #kg =L A MZEID Y T

VHDL 2t ([ RAVS T —23Y)
WD 2 SO XNFHAELLWGEEIFaE—L, 0 T4 7B S ORNZEE T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Buffer (sourced by an external pin)
- Virtex-4/5, Spartan-3/3E/3A
-— Xilinx HDL Libraries Guide, version 11.2

IBUFGDS_inst : IBUFGDS
generic map (
10STANDARD => "'DEFAULT'™)
port map (
0 => 0, -- Clock buffer output
1 => 1, -- Diff_p clock buffer input
IB => IB -- Diff_n clock buffer input

);

-- End of IBUFGDS_inst instantiation

Verilog 81t (A2 RAV IT—23Y)

// 1BUFGDS: Differential Global Clock Buffer (sourced by an external pin)
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

IBUFGDS #(
_DIFF_TERM("'FALSE'"), // Differential Termination (Virtex-4/5, Spartan-3E/3A)
- 10STANDARD(*'DEFAULT"") // Specifies the 1/0 standard for this buffer
- IBUF_DELAY_VALUE(''0"") // Specify the amount of added input delay for
//  the buffer: "0"-"12" (Spartan-3E)
// "0"-""16" (Spartan-3A)
) IBUFGDS_inst (
.0(0), // Clock buffer output
_1(1), // Diff_p clock buffer input
_I1B(IB) // Diff_n clock buffer input

// End of IBUFGDS_inst instantiation
5 1

Spartan—6 FPGA SelectlO VY —A m—H— HAK
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& XILINXe

ICAP_SPARTANG

Z1)SF 47 : Internal Configuration Access Port

ICAP_SPARTANG

— 1(15:0) 0(15:0) —
——CE

—CLK

—— WRITE BUSY ——
B =

ZOFHAL L AIGIE, FPGA 777 U 7035 FPGA Dy 7 4F ol —a BEREICT 78 A TEET, 20
AV R — R D FERHRIL, FPGA T XA ATO~LVF 7 — Ml ¢, ZoarR—xora# 358, FPGA 7
LADay 74X alb—ay aloZilav y RBIOT =22 EBEXAALED, ar 74X alb—vay alylhb T —
BrPtA LT THZENTEET, 20777 arZIELEA LRV E FPGA ORRE S L OMEHEMEIC R 2%
L2570 #fEr e B Lz ETHEAL TSN,

ENOE L

R—t4& /4T L] T RE
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EXABZ T Low ITBRFFESNET,

CE V| 1 TIT 47 Low Dyl A x—T7 VAT

CLK AH 1 sy NS

1[15:0] A7) 16 ar 74X alb—iary F—H AR

0[15:0] 7 16 ar 7 4Xalb—ary F—2H IR

WRITE AT 1 TIF 47 Low DEXAIAS

THAODANFE
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F4E . THAY ILAVE & XILINX:

VHDL i (A RAVL T —23Y)

-- ICAP_SPARTAN6: Internal Configuration Access Port

-- Spartan-6

-— Xilinx HDL Libraries Guide, version 11.2

ICAP_SPARTAN6_inst : ICAP_SPARTAN6

generic map (

)

port map (
BUSY => BUSY, -- 1-bit Busy output
0=>0, -- 16-bit Configuartion data output bus
CE => CE, -- 1-bit Active low clock enable input
CLK => CLK, -- 1-bit Clock input
1 =1, -- 16-bit Configuration data input bus
WRITE => WRITE -- 1-bit Active low write input

):

-- End of ICAP_SPARTAN6_inst instantiation

Verilog 8t (A2 RAV IT—23Y)

// 1CAP_SPARTANG6: Internal Configuration Access Port

// Spartan-6

// Xilinx HDL Language Template, version 11.1

ICAP_SPARTAN6 ICAP_SPARTANG_inst (
_BUSY(BUSY), // 1-bit Busy output
.0(0), // 16-bit Configuartion data output bus
.CE(CE), // 1-bit Active low clock enable input
.CLK(CLK), // 1-bit Clock input
RIOF // 16-bit Configuration data input bus
WRITEQWRITE) // 1-bit Active low write input

):

// End of ICAP_SPARTAN6_inst instantiation

= =

5 17 ¥R
Spartan—-6 FPGA =i 7 4 F a2l —3i g a—HF— AR
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£ XILINX: EBA4E . FHAY ILAVE

IDDR2

71)25 47 : Double Data Rate Input D Flip—Flop with Optional Data Alignment, Clock Enable and Programmable
Synchronous or Asynchronous Set/Reset

o] IDDR2
o] Q0
o
CE
— a1
_A]
_s|
xX10237

ZOTFTY A L AMNE, VAV A FPCGA THE T 27/ 5 —4 L—h (DDR) 18 55222720 0EHF AL
VAATT,C0ECLD2 oDyl HALTarR—RMIBEHRINDIOT, COBIWCL D HFDILE LA
Ny TT —HPEVIAENET, IDDR2 1%, LU AXOEEEIE LT 572D TEX5T7 7747 High ®7my
7 A3 =7V (CB) R—F, 5T 570y 7 IR FIEFERBICRD IO ETEDL YN Vv R —1a1fH 2T
WET, o ATV ar OFEREAER T VR =R Dl O T — 2 R—r& 1 DDy 7|z
WizHZeNTEET,

WIER

AF HAh

S R CE D CO0 C1 Q0 Q1

1 X X X X INIT_QO INIT_Q1
0 1 X X X X not INIT_QO not INIT_Q1
0 0 0 X X X A7z A2
0 0 1 D 1 X D Zek7aL
0 0 1 D X 1 AL D

Y /Uty ML SRTYPE i TR E 7l §E

THADANEE

A AR T— gy s

HeFw A Af

CORE Generator™ L7 % —K A Af

~7ua@HR—h A A]

FIFNNOENWEEZE T AL, V=7 =7 (VHDL) F72133F A— 2l Verilog) AL T, A 2AZ
VT —hENEar R =R O —EEL TCTEBMEEEFE LEY, IDDR2 1. ANy Ty BN RSN T A D b
NEATIR =M T D0, A2 AZ = —h&h 7z IBUF, IOBUF, IBUFDS. £7-1% IOBUFDS DU T U 1T B 42
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E4E . THAY ILAVE & XILINX:

FEARRELTREM
B 24T & T4k L]
DDR ALIGNMENT [ w525 | NONE, C0, C1 NONE DDR LU AH D ST 54 A Mo 32

NONE : %5925 CO0 F721% C1 O H ERDTy
POFHE T, QO BLY QL ITTF =N A&
nET,

CO: Q0L QlEIFDT—4Co0rayrDNH |k
Ny JICFEHILET,

Cl: Q0 &EQIM DT —HMNCl r/ayrdOxb Lk
Ny IZREILFET,

INIT_QO T 0.1 0 QO N DHMEZ 0 F721% 1 1T E
INIT_Q1 T 0.1 0 QL A DHIHEA 0 Fl21E 1 ISR E
SRTYPE 5% | SYNC, ASYNC SYNC T h/Uky % SYNC F721% ASYNC IZ3%E

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOREIHIFIEL WSS T — L, TV T AT 4B = ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR2: Input Double Data Rate Input Register with Set, Reset
- and Clock Enable. Spartan-3E/3A/6
—-- Xilinx HDL Libraries Guide, version 11.2

IDDR2_inst : IDDR2

generic map(
DDR_ALIGNMENT => "NONE", -- Sets output alignment to "NONE", "CO", "C1"
INIT_QO => 07, -- Sets initial state of the Q0 output to ’0” or °1’
INIT_Q1 => ”0”, -- Sets initial state of the Q1 output to *0” or °1’
SRTYPE => "SYNC'") -- Specifies "SYNC" or "ASYNC" set/reset

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

-- End of IDDR2_inst instantiation
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Verilog i2it (A REAV T —3Y)

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

// Spartan-3E/3A/6

// Xilinx HDL Libraries Guide, version 11.2

IDDR2 #(
-DDR_ALIGNMENT(*'NONE'), // Sets output alignment to "NONE"™, "CO" or '"C1"
_INIT_Q0(1°b0), // Sets initial state of the Q0 output to 1°b0 or 1°bl
_INIT_Q1(1°b0), // Sets initial state of the Q1 output to 1°b0 or 1°bl
-SRTYPE(''SYNC") // Specifies "SYNC" or "ASYNC" set/reset

) IDDR2_inst (

.Q0(Q0), // 1-bit output captured with CO clock
-Q1(Q1), // 1-bit output captured with C1 clock
.Co(C0O), // 1-bit clock input

.C1(C1), // 1-bit clock input

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

.D(D), // 1-bit DDR data input

-R(R), // 1-bit reset input

_.S(S) // 1-bit set input

)
// End of IDDR2_inst instantiation
= ==
2F 1l
Spartan—6 FPGA =1 74X ¥ 7L a¥yr 7ay s a—H— AR
Spartan—6 FPGA 5 —X 3 — : DC #ithE B L AL v F Hi 1k
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E4E . THAY ILAVE & XILINX:

IOBUF

71)2F 47 : Bi-Directional Buffer
IOBUF

T

I 10

o

BZE

op

ZOTFHA TV AUNMINITH TN RO /0 Ry 77T, WEa Yy 72NN 7 e B 9 58
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i R

AR R ME tH 7
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1 X Z X
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R—bD &R EA

R—h% 77 [A] 2 H e
© 7 1 N7 7D

I/0 AT 1 Ny 77D AT

: A 1 Ny Z7DANT
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AR T —ay T
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EAR RS
Bt 547 |8 FIH I 55

DRIVE LS 2.4.6.8,12,16, 24 12 [/O #H# &1L T LVITL. LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 ¥
721X LVCMOS33 % {# 9% SelectlO™
N7 7O OB (mA) %341

IOSTANDARD XFH | T—H = RS R DEFAULT /0 #itg 2 =L A MZEID YT
SLEW %) | SLOW, FAST, SLOW DI LR &S H T30 %
QUIETIO RIE ZOBPEDRE IR E N L T —

Z—haB L TIZE,

VHDL Bk (A2 RAVL T —23Y)
WD 2 SDORESTNIFELEWVWEEAITar — L., T4 T4 B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUF: Single-ended Bi-directional Buffer
- All devices
-— Xilinx HDL Libraries Guide, version 11.2

I10BUF_inst : I10BUF
generic map (
DRIVE => 12,
IBUF_DELAY_VALUE => "0, -- Specify the amount of added input delay for buffer,
- "0"-"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-""6" (Spartan-3E)
- "AUTO"™, "0"-"8" (Spartan-3A)
10STANDARD => "DEFAULT",
SLEW => ""SLOW'™)

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

-- End of I0BUF_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// 10BUF: Single-ended Bi-directional Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

10BUF #(
_.DRIVE(12), // Specify the output drive strength
- 1BUF_DELAY_VALUE('0™), // Specify the amount of added input delay for the buffer,
// "0"-"12" (Spartan-3E only), "0"-"16" (Spartan-3A only)
- IFD_DELAY_VALUE("AUTO"™), // Specify the amount of added delay for input register,
// UAUTO"™, "0"-"6" (Spartan-3E only), "0"-"8" (Spartan-3A only)
- I0STANDARD("'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)
1D, // Buffer input

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

// End of I10BUF_inst instantiation
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IOBUFDS

71)SF 47 : 3-State Differential Signaling /0 Buffer with Active Low Output Enable
IOBUFDS

s

H10664

ME

ZOT YA TUACME ARBEEBE BEMWE T BRI /37 7 TF, [0BUFDS T, 712 LA
=T 2 AAGEAE, —HI AL T b5 HIAL—T | 1725 2 SO RASH—] (10, 10B) TRSNET, ~
AHEAL—T X MYNET_P & MYNET N X512, AUFHIUE BOR M ORELZRLET, 47 ar T, FarIn
AREAR A B IR RE R T DL v T AT ZUT 4D LU AL R — R hORE DT I ENTEE
To THRAANDANT =2 OBMOBRITE, T I T T VBRI T H2Lb TEET,

AmIE R

AA 75 [E] H A
I T 1/0 10B o)

X 1 Z Z ZEAbleL
0 0 0 1 0

I 0 1 0 1
R—k o7 EA

R—+% A E & HERE

o i) 1 Ny7 7D

1/0 AT 1 Diffp A

10B AT 1 Diffn A

I A7) 1 Ny 77D

T AT 1 FIAAT—b A F—T AT
FH LD AN E

PO =R N el

E i N D)
CORE Generator™ BX Uy 4% —K NG
~7udYR—b N
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FERAREEL B TE

Bt 847 e FIAIE EL

IOSTANDARD sts| | F—#v—1 %% W | DEFAULT 1/O ks % L AL MZE) Y T

VHDL 2t ([ RAVS T —23Y)
WD 2 SO XNFHAELLWGEEIFaE—L, 0 T4 7B S ORNZEE T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUFDS: Differential Bi-directional Buffer
- Spartan-3/3E/3A
-— Xilinx HDL Libraries Guide, version 11.2

I10BUFDS_inst : I10BUFDS
generic map (
IBUF_DELAY_VALUE => "0", -- Specify the amount of added input delay for buffer,
-- "0"-"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => ""AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-"6" (Spartan-3E)
-- "AUTO™", "0"-"8" (Spartan-3A)
10STANDARD => "'DEFAULT'™)

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

):

-- End of I0BUFDS_inst instantiation

Verilog &8t (A2 RAV T —23Y)

// 10BUFDS: Differential Bi-directional Buffer
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

10BUFDS #(
- 1BUF_DELAY_VALUE('0"™), // Specify the amount of added input delay for the buffer,
// '"0"-"12" (Spartan-3E only), "0"-"16" (Spartan-3A only)
- IFD_DELAY_VALUE("'AUTO"), // Specify the amount of added delay for input register,

// "AUTO", "0"-"6" (Spartan-3E only), "0"-"8" (Spartan-3A only)

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

) I0BUFDS_inst (
.0(0), // Buffer output
_10(10), // Diff_p inout (connect directly to top-level port)
-10B(I0B), // Diff_n inout (connect directly to top-level port)
RIOHF // Buffer input
T(D // 3-state enable input, high=input, low=output

):

// End of I0BUFDS_inst instantiation

= =

2 H1F #R
Spartan—6 FPGA SelectlO VY —A m—H— HAK
Spartan—6 FPGA 5 —X 3 —] : DC #ithE B L ONAA v F H5 1k
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IODELAY2

T1)25 47 : Input and Output Fixed or Variable Delay Element

IODELAY?2

—CAL

—CE

—CLK

— IDATAIN

—{INC

—1I0CLKO

—1I0CLKA1

— ODATAIN

—RST

—7

BUSY

DATAQUT

DATAQUT2

DouT

TOUT

M=E

X11160

ZOT YA T AME, Spartan®-6 FPGA 0 A7) /S A8 E B AE F72 3 rI R B A 2| )/ S AL [ 7 B AL 2 3 0
LET, ZOBIEIL, Fv T ~DANT =B EIZTF v T NODH T — 20T —8 TIAA MBI TT, H &
FE S, EERIE TORE T k4, IODELAY 1%, FPGA O NER /R A —E DIEUE F7- 13 7] 25 IE E 2B 4
AT TEET, 2L, ZOIITHEH TG AL AT SREBIEE I ) S AR IZBE TS 1/0 12

fERC&EREET,

R—bDEREA

R—+4% BT HEE
BUSY H 7 Xy T —arnNsm T LEZE, £XR 2 72
HEDFHNE T LIZZEERLUET,
CAL Ah [ODELAY ¥V 7L —3sgy o —F U RICAVET, =
DY —lr A3 8 ~ 16 /vy VAT VEEET, %
T4 2L BUSY 28 Low (2720 FE4,
CE AT TIT 47 High 1272 AL JVAN/ T IVA N
B LET,
CLK A1 Ta—s3L 29y FyhT—2 A, FPGA By Y
A HF—aRx I DIy I T,
DATAOUT H 7 ILOGIC2 F721% ISERDES2 %A h® D B ~DiRIE
T =255,
DATAOUT?2 Hh PCI™ 77U /r—a CERT 5802 VRIE,
DOUT i HEREE L THE A SNADBE O 0B ~DIRIET —
215 77,
IDATAIN AT /O oD T —X ANJ) (R—hD 1/O Ny 7 7IZEHE
Befor),
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R—+4£ 24T U] BERE

INC AT) 1 AV IVAN/ T IVAMEET, AT RED ET%
L >TOREITHOIHEHLET,
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IDELAY VALUE/ODELAY_VALUE #v 712V &y L
9, EERELZWEGAE, T 74V ME 0 TY,
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EEd

"84T
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FTIAIE
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DELAY_SRC

pa

10,
IDATAIN,
ODATAIN

10
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EA4E . THAY ILAVE £ XILINX:
B BT & TI4IE i BA
IDELAY2_VALUE HH 0 ~ 255 0 T H AU NTERIEE—R D
BILLy T EEERLET,
IDELAY_MODE 7% PCI {Z3% &
SNTWDEBEIZDOBRT 7T 4
7TT,
ODELAY_VALUE HLH 0 ~ 255 0 H IS ZRIE D2 T H6 E
LET,
SERDES_MODE pas2l NONE, NONE IODELAY2 %3 ISERDES2 &6
MASTER, S bY; A ISERDES2 A%
SLAVE YRTarThDH, EllET A
r—RENexAZEFAL —
TThHIEEERLET,
SIM_TAPDELAY_ HH 10 ~ 90 75 a2l —ar DL OJFEMET,
VALUE FEREH o T IR AT 2l — g
CHIZBIOBR EICAETTHZ
ENTEET,
VHDL i2it (/> REVL T —23Y)
-- I0ODELAY2: Input and Output Fixed or Variable Delay Element
- Spartan-6

-— Xilinx HDL Libraries Guide, version 11.2

I0DELAY2_inst :

10DELAY2

generic map (

COUNTER_WRAPAROUND => "WRAPAROUND", --

DATA_RATE => "'SDR",
DELAY_SRC => "10", -

IDELAY2_VALUE => 0, -
IDELAY_MODE => "'NORMAL', -

IDELAY_TYPE => "DEFAULT", -

IDELAY_VALUE => 0, -
ODELAY_VALUE => O, -
SERDES_MODE => "*NONE",
SIM_TAPDELAY_VALUE => 75

Sets behavior when tap count exceeds max or min, depending on
whether tap setting is being incremented or decremented.

ODATAIN indicates delay source is the ODATAIN pin from the OSERDES
or OLOGIC. IDATAIN indicates the delay source is from the IDATAIN
pin; one of the dedicated 10B (P/N) Pads. 10 means that the signal
source switches between IDATAIN and ODATAIN depending on the sense
of the T (tristate) input.

Delay tap value for IDELAY Mode. Only used when IDELAY_MODE is set
to PCI.

Delay Mode setting - PCl is for handling PClI/Extended Mode.
Affects Input delays only.

Delay Type. VARIABLE refers to the customer calibrated delay mode.
DEFAULT will utilize physical chip settings for best approximation
of zero hold time programming. VARIABLE_FROM_ZERO and
VARIABLE_FROM_HALF_MAX refer to the reset behavior.
DIFF_PHASE_DETECTOR is a special mode where the master and slave
IODELAY2s are cascaded for video application support.

Delay tap value for IDELAY Mode.

Delay tap value for ODELAY Mode.

D)
port map (
BUSY => BUSY,
DATAOUT => DATAOUT, -- 1-bit Delayed data signal to DDLY of ILOGIC2 or ISERDES2 sites.
DATAOUT2 => DATAOUT2, -- 1-bit Delayed data signal to DDLY2 of ILOGIC2 or ISERDES2 sites.
DOUT => DOUT, -- 1-bit Delayed data signal to 10B.
TOUT => TOUT, -- 1-bit Delayed Tristate signal to 10B.
CAL => CAL, -- 1-bit Enter the IODELAY calibration sequence. This will last between 8 and 16
-- GCLK cycles. Drives RDY HIGH when complete. Shared with DRP pin ADD(add).
CE => CE, -- 1-bit Enable the Increment/Decrement signal.
CLK => CLK, -- 1-bit CLKO from INT connects to "Master' and CLK1 from INT connects to "Slave"
IDATAIN => IDATAIN, -- 1-bit Data signal from I0B.
INC => INC, -- 1-bit Increment / Decrement signal. Used for setting tap or delay length.
-- I0CLKO - I0CLK1: 1-bit (each) Optionally Invertible 10 clock network input.

10CLKO => 10CLKO,
10CLK1 => 10CLK1,
ODATAIN => ODATAIN, -

1-bit
RST => RST, -- 1-bit

Data input signal from OLOGIC or OSERDES.
Reset the I0DELAY2 to either zero or 1/2 of total period. RST_VALUE
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-— attribute controls this choice.

T=>T -- 1-bit Tristate input signal from OLOGIC or OSERDES.
):

-- End of IODELAY2_inst instantiation

Verilog S8k (/Y REL T —23Y)

// 10DELAY2: Input and Output Fixed or Variable Delay Element
// Spartan-6
// Xilinx HDL Language Template, version 11.1

10DELAY2 #(

.COUNTER_WRAPAROUND (*"WRAPAROUND'), // Sets behavior when tap count exceeds max or min, depending on
// whether tap setting is being incremented or decremented.

.DATA_RATE("'SDR™),

_DELAY_SRC("I10™), // ODATAIN indicates delay source is the ODATAIN pin from the OSERDES
// or OLOGIC. IDATAIN indicates the delay source is from the IDATAIN
// pin; one of the dedicated 10B (P/N) Pads. 10 means that the signal
// source switches between IDATAIN and ODATAIN depending on the sense
// of the T (tristate) input.

- IDELAY2_VALUE(O), // Delay tap value for IDELAY Mode. Only used when IDELAY_MODE is set
// to PCI.

- IDELAY_MODE(**NORMAL™), // Delay Mode setting - PCl is for handling PCI/Extended Mode. Affects
// Input delays only.

- IDELAY_TYPE('DEFAULT™), // Delay Type. VARIABLE refers to the customer calibrated delay mode.

// DEFAULT will utilize physical chip settings for best approximation
// of zero hold time programming. VARIABLE_FROM_ZERO and
// VARIABLE_FROM_HALF MAX refer to the reset behavior.
// DIFF_PHASE_DETECTOR is a special mode where the master and slave
// 10DELAY2s are cascaded for video application support.

- IDELAY_VALUE(0), // Delay tap value for IDELAY Mode.

.ODELAY_VALUE(0), // Delay tap value for ODELAY Mode.

-SERDES_MODE(**'NONE') ,

-SIM_TAPDELAY_VALUE(75)

)
10DELAY2_inst (
.BUSY(BUSY),

-DATAOUT(DATAOUT), // 1-bit Delayed data signal to DDLY of ILOGIC2 or ISERDES2 sites.

_.DATAOUT2(DATAOUT2), // 1-bit Delayed data signal to DDLY2 of ILOGIC2 or ISERDES2 sites.

.DOUT(DOUT), // 1-bit Delayed data signal to 10B.

_TOUT(TOUT), // 1-bit Delayed Tristate signal to 10B.

_.CAL(CAL), // 1-bit Enter the I0DELAY calibration sequence. This will last between 8 and 16
// GCLK cycles. Drives RDY HIGH when complete. Shared with DRP pin ADD(add).

.CE(CE), // 1-bit Enable the Increment/Decrement signal.

_.CLK(CLK), // 1-bit CLKO from INT connects to "Master'™ and CLK1 from INT connects to "Slave"

- IDATAIN(IDATAIN), // 1-bit Data signal from 10B.

_INC(INC), // 1-bit Increment / Decrement signal. Used for setting tap or delay length.

// 10CLKO - I0CLK1: 1-bit (each) Optionally Invertible 10 clock network input.

- 10CLKO(10CLKO),

- 10CLK1(I0CLK1),

_.ODATAIN(ODATAIN), // 1-bit Data input signal from OLOGIC or OSERDES.

-RST(RST), // 1-bit Reset the I0DELAY2 to either zero or 1/2 of total period. RST_VALUE

// attribute controls this choice.

T(D) // 1-bit Tristate input signal from OLOGIC or OSERDES.
):

// End of I0DELAY2_inst instantiation

5 1
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IODRP2

Z1)2F 47 : 1/0 Control Port
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IODRP2_MCB

J1)2F 47 : 1/0 Control Port for the Memory Controller Block

IODRP2_MCB
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E4E . THAY ILAVE & XILINX:

J1)=F 47 : Input SERial/DESerializer.
ISERDES2
— BITSLIP CFBO b—
CEO CFB1 }b—
DFB b——
— CLKO
FABRICOUT pb——
CLKI INCDEC }—
—— CLKDIV Q1 pB—
D Q2 b—
Q3 p—
—I0CE
Q4 ——
RST SHIFTOUT b—
——— SHIFTIN VALID |—

ZHUE AJIDOTIT IV /8T L) T —F a X =T @O — ARSI TV F—2EW0iARET, Zoar
A= ML, 7yl EREBIOT —F TIA A NATIRY I NEENTEY, Vo7V 7 —% L—K (SDR) £
721357 5 —% L—hk (DDR) OF — &% H—D A AZZ (MASTER) TiX 2 ~ 6 EY DT —ZIEIZ, A —
REEgESILIZ 2 DD ISERDES2 (MASTER/SLAVE) TIiL. 7 ~ 10 B rDF —HIEIZTEET, ZOaR—xrME.
AR XFESERIAT DT —H A X =T 2 AR T TV r—a &4, /2. IODELAY L3z AL T,
ANV T I F—=BDTFAA M FEFTTEET, DDR E—FTlX, T—F XX 7 F ¥ 1 ZuyrE-3 2 rayy
PN ET, 2ayl FT—REHEHTIHE XT3 —< AN ETAEENHOETN, LWHARay s VY — 28R
FOVEEE ML, BERAR CTORIBRLREAETDLREENRHVET, @HD /O T —< U ANRERIGE
T, 178y T—RE2M AL TZEN,

R— kD38

R—b2& "84T 5] HHe

BITSLIP A 1 R TP/ MILEST, DA —FOE®E ST
DATA WIDTH &3 C&Ed, Ry T HE v ML,
DATAWIDTH CTEIREN TWAEIZ Lo TR EDET,

CE0 ATy 1 B (Ta—rL zay s RUT V) LORED a7 A f—
TIVAS

CFBO Hy 7 1 PLL/DCM THA &N 7=/ v 2% BUFIO2FB 2L C
PLL/DCM {27 4 —F w27 LFET,

CFB1 Hy 7 1 PLL/DCM THA &N 7=7 v 2% BUFIO2FB %L C
PLL/DCM (Z7 4 —R w7 LET (BHo2),

CLKDIV AT 1 Ja—s)v sayy Xy hT—I NS, N—=Kou=T7Drayy
<7,
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& XILINX. EA4E . THAY ILAVE

R—+4% 247 =) BERE

CLKO ATy 1 /O /vy ) Ry NI = DN, A7V ar CRERAIRETT,
fgray 7B AME SN TWRWES I AT 5754~
7y NJ1TT (DATARATE 25 HR),

CLK1 AT 1 /0 /vy FyhT—ID NS, A7 var CRERA[RETT,
ooy 7RI MER SN TWAEADORIERENE A
ZV say s ANJ1T3 (DATA RATE %5 [R),

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

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

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

INCDEC i ! RS E—RCOMRIER O T (AL—F E—]T
3X3I=), RAET —ZOY LTV T DIAIL T IR RIpoT2
o7 % FPGA uw 7@,

IOCE A7 1 BUFIO CE OIRET DT —# Aha—T7 155, BRI TV
5 SerDes E—R TP /O BLOWV a— L 7y ZIZxLIEL
WHAIL T CTANE—T T—4 T 7T F ¥ M ThbET,

Ql ~ Q4 H D 1 N—=RY 2T ~OL AR E R,

RST AA 1 FERYEY DI,

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

SHIFTOUT H 1 VA AL =T /OO A r—R g B, YT LEni-
T =R EAL =T NHEETADOIHEALET, vAZ T—F
DFE ATV TR VLIAZD 4 BEAINBIUT IV T —H %A
L—7IZEELET,

VALID H D 1 ~ 22X E— R TCOMBBREEBOH T (AL —F £—RT
13X 3I—), ANT—ZIZoy PR WA (R AR 2 T
JATEAIEWARVEA). VALID {E 513 Low 12720, FPGA
w7 T INCDEC 1§ BN RSN R L £ T,

THAVDANAFE

AUAR =g Hedw

B ARH]
CORE Generator™ 8X W7 4 ¥ —K ASH]
~7adHR—h PN
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& XILINXe

AR R 1%

B 247 & TI4IE £ BA

BITSLIP_ENABLE 7 — % | FALSE, TRUE FALSE BITSLIP A B Tl § 58 Y hAY >
Ty I ar DAV /FTEEELET, A
Vo735 MiiL, DATAWIDTH T
RENTWBEIZE>TREVET, A70D
B4 1%, Bitslip CE 234712, IOCE Zv1y 2
AF—TIVDRID /0 Iay s OF 74 )V
MEIZ2VET,

DATA RATE S SDR. DDR SDR F—k L—1E%7E, DDR 272330
D 1/0 sy rEllT 1 2D 1/0 vy
ko THIREINET, 2 DD ray IR
HAGSILDEE . F OALFHZEITAY 180 ET
HDMENRHVET,

DATA_WIDTH EiEg e 1,2,3.4,5,6,7, |1 T —Alg, VT NANHRTL )L ~Day

8 N=BDRTLN T —H R IIREERLE
¥, 2 DD ISERDES2 7' ay 7 R AAr —RE
NOGEEIZDI, 4 TOREWVENF Y
FT, ZOBHE, RUENYAY Tay s
L—7 Tuy @SN ANERHET,
INTERFACE_TYPE L NETWORKING, NETWORKING BEE—RZEIRL, POy T L
NETWORKING. 7 — 4 FPGA By 7 ([ TRETH 5
PIPELINED, MERELET,
RETIMED
SERDES_ MODE sl NONE, NONE 2 >M ISERDES2 7' uw 7N\ A —R&h
MASTER, TWAH4, ISERDES 28 HEA G & T
SLAVE WD, YAFEIAL =T LU TSN
TWE»ERLET,
VHDL fBif (1Y RAVT—23Y)
-- ISERDES2: Input SERial/DESerializer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2
ISERDES2_inst : ISERDES2
generic map (
BITSLIP_ENABLE => FALSE, -- Enable the Bitslip functionality. Only available in NETWORKING mode.
-- The number of bits slipped is a function of the DATA_WIDTH selected.
DATA_RATE => "'SDR", -- Single Data Rate or Double Data Rate operation. The DDR clock can be
-- supplied by separate 10 clocks or by a single 10 clock. If two clocks
-- are supplied they must be approximately 180 degrees out of phase. A
-- MAX SKEW timing check should be specified.
DATA_WIDTH => 1, -- Parallel data width selection.
INTERFACE_TYPE => "NETWORKING'", -- Memory or Networking interface type.
SERDES_MODE => "*MASTER™ -- Specify whether the ISERDES2 is operating in master or slave modes
-- when cascaded width expansion.
gort map (

CFBO => CFBO,

CFB1 => CFB1,

DFB => DFB, -- 1-bit For VIDEO use cases. Connects to BUFI02.

FABRICOUT => FABRICOUT, -- 1-bit Allows signals from PAD I0Bs to go to fabric unregistered and optionally
-- delayed.

-- 1-bit For VIDEO use cases. Connects to BUFIO2FB.

INCDEC => INCDEC, -- 1-bit Output of Phase Detector (Dummy in slave)
-- Q1 - Q4: 1-bit (each) Registered output to fabric.

Q1 => Q1,

Q2 => Q2,

Q3 => 03,

Q4 => 04,

SHIFTOUT => SHIFTOUT,

-- 1-bit Cascade out signal for Master/Slave 10. In Phase Detector mode used to

-- send slave sampled data.

Spartan—6 5147 35') H4K (HDL )
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XILINXe

)

-- End of ISERDES2_inst

VALID => VALID,

BITSLIP => BITSLIP,

CEO => CEO,
CLKO => CLKoO,

CLK1 => CLK1,

CLKDIV => CLKDIV,
D => D,
10CE => 10CE,

RST => RST,
SHIFTIN => SHIFTIN

1-bit Output of Phase Detector (Dummy in Slave). If the input data contains no
edges (no info for the phase detector to work with) the VALID signal will go
LOW to indicate that the fabric should ignore the INCDEC signal.

1-bit Invoke Bitslip. This can be used with any DATA_WIDTH, cascaded or not.
The amount of bitslip is fixed by the DATA_WIDTH selection.

1-bit Clock enable input

1-bit 10 Clock network input. Optionally Invertible. This is the primary clock
input used when the clock doubler circuit is not engaged (see DATA_RATE
attribute).

1-bit Optionally invertible 10 Clock network input. Timing note: CLK1 should
be 180 degrees out of phase with CLKO.

bit Global clock network input. This is the clock for the fabric domain.
bit Input signal from 10B.

bit Data strobe signal derived from BUFIO CE. Strobes data capture for
ETWORKING and NETWORKING_PIPELINES alignment modes.

1
1
1
N

1-bit Asynchronous reset only.

1-bit Cascade in signal for Master/Slave 10. Master and Slave sites can be
used together for DATA_WIDTHs greater than 4. In Phase Detector mode used to
send slave sampled data.

instantiation
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E4E . THAY ILAVE & XILINX:

Verilog ik (A RAV T —23Y)

// I1SERDES2: Input SERial/DESerializer

// Spartan-6

// Xilinx HDL Language Template, version 11.1

ISERDES2 #(

_BITSLIP_ENABLE("'FALSE™), // Enable the Bitslip functionality. Only available in NETWORKING mode.
// The number of bits slipped is a function of the DATA WIDTH selected.
_DATA_RATE(''SDR™), // Single Data Rate or Double Data Rate operation. The DDR clock can be

// supplied by separate 10 clocks or by a single 10 clock. If two clocks
// are supplied they must be approximately 180 degrees out of phase. A MAX
// SKEW timing check should be specified.

-DATA_WIDTH(1), // Parallel data width selection.
- INTERFACE_TYPE(*'NETWORKING'), // Memory or Networking interface type.
. SERDES_MODE (*'MASTER') // Specify whether the ISERDES2 is operating in master or slave modes when

// cascaded width expansion.

)
1SERDES2_inst (

.CFBO(CFBO), // 1-bit For VIDEO use cases. Connects to BUFIO2FB.

.CFB1(CFB1),

.DFB(DFB), // 1-bit For VIDEO use cases. Connects to BUFIO2.

_FABRICOUT(FABRICOUT), // 1-bit Allows signals from PAD 10Bs to go to fabric unregistered and optionally
// delayed.

- INCDEC(INCDEC), // 1-bit Output of Phase Detector (Dummy in slave)

// Q1 - Q4: 1-bit (each) Registered output to fabric.

-Q1(Q1),

-Q2(Q2),

-Q3(0Q3),

-04(Q4),

_SHIFTOUT(SHIFTOUT), // 1-bit Cascade out signal for Master/Slave 10. In Phase Detector mode used to
// send slave sampled data.

_VALID(VALID), // 1-bit Output of Phase Detector (Dummy in Slave). If the input data contains no
// edges (no info for the phase detector to work with) the VALID signal will go
// LOW to indicate that the fabric should ignore the INCDEC signal.

_BITSLIP(BITSLIP), // 1-bit Invoke Bitslip. This can be used with any DATA_WIDTH, cascaded or not.
// The amount of bitslip is fixed by the DATA_WIDTH selection.

_.CEO(CEO), // 1-bit Clock enable input

.CLKO(CLKO), // 1-bit 10 Clock network input. Optionally Invertible. This is the primary clock

// input used when the clock doubler circuit is not engaged (see DATA_RATE
// attribute).

.CLK1(CLK1), // 1-bit Optionally invertible 10 Clock network input. Timing note: CLK1 should be
// 180 degrees out of phase with CLKO.

_.CLKDIV(CLKDIV), // 1-bit Global clock network input. This is the clock for the fabric domain.

.bD(D), // 1-bit Input signal from 10B.

- 10CE(I0CE), // 1-bit Data strobe signal derived from BUFIO CE. Strobes data capture for
// NETWORKING and NETWORKING_PIPELINES alignment modes.

_RST(RST), // 1-bit Asynchronous reset only.

_SHIFTIN(SHIFTIN) // 1-bit Cascade in signal for Master/Slave 10. Master and Slave sites can be used

// together for DATA_WIDTHs greater than 4. In Phase Detector mode used to send
// slave sampled data.

)
// End of ISERDES2_inst instantiation

F B ER
Spartan—6 FPGA SelectlO VY — A& z—H— HAK
Spartan—6 FPGA 5 —X 3 — : DC #ith B L AL v F H ik
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£ XILINX: EBA4E . FHAY ILAVE

KEEPER

J1)25F 47 : KEEPER Symbol
KEEPER

M=E

ZOTHAy T AN, R HEAERIND R NOEEREF TV 4 — 7% — /X L ANTT, bz
. XML CiaFi(E 1 #8814 58, KEEPER 1ZE DRy MZU— 7 /#HiE 1 #EREL£4, ZD% ., Xk K
FGANRPITA AT — M2 > T, KEEPER 137+ — 7 /KHUE 1 ZBREHLEHT £,

R—rDERHA

s i a e
O H 1Evh F— ]
FHA D AT
A RB T ay -
A LT
CORE Generator™ B L O 4 —FK Nl
< 7aDYR— ]

VHDL Bk (A2 RAVL T —23Y)
WD 2 SORE ST FIELE WSS 1T — L, = T4 T4 B S ORI £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
- All FPGA, CoolRunner-11
-— Xilinx HDL Libraries Guide, version 11.2

KEEPER_inst : KEEPER
port map (

0=>0 -- Keeper output (connect directly to top-level port)
);

-- End of KEEPER_inst instantiation

Spartan-6 54 J5!) A/ K (HDL A)
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E4E . THAY ILAVE & XILINX:

Verilog §2ik ({2 RAV T —23Y)

// KEEPER: 1/0 Buffer Weak Keeper

// All FPGA, CoolRunner-11

// Xilinx HDL Libraries Guide, version 11.2

KEEPER KEEPER_inst (
.0(0) // Keeper output (connect directly to top-level port)
);
// End of KEEPER_inst instantiation
=3 =
& M1 R
Spartan—6 FPGA SelectlO VY — & z—H— HAK
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£ XILINX: EBA4E . FHAY ILAVE

LDCE

J1JSF 47 : Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

fo}
o)
o & |o

LR

ME

ZOTHAy =L AUNE, ERMIZUT (CLR) BE OV —k A3 —7 )V (GE) f&i&Ei# T —% v F 7, IRV
7 A7) (CLR) 7% High (2722 & AFDO AN TS, 7 —2H 77 (Q) 23 Low (Vv hEhES, 7—FATI (G)
BIOF —F £ x—7/V (GE) 7 High T, CLR 2% Low ®&&, Q IZiZT —# A D) BNMEHAENET, GE 2 Low D
A D OEIZREMICARVEST. D ASDOMEIZ. G 25 High 755 Low ICH)V LA EXICTy F NITKMSNET,
Q H 1D fEIX. G £7-1% GE 2% Low ORIFZELL 4 A

TR THE, ToFIXIERMNZIZV T EH, 7128 Low (2720 E 3, FPGA T, Zo— L By h/Utwk (GSR)
AT T4t AL BIRBFABORELZY 2L —3 a0 TEFET, GSROF 7L NMIT 7T 17 High T,
STARTUP architecture > > RV D GSR A JIDBNCA L N—25B8INTBET 7747 Low IZTXFET,

mIER

AR HAh
CLR GE G D Q

1 X X X 0

0 X X ZEie7eL
0 1 1 D D

0 1 0 X AL
0 1 ! D D
THAUD AN

ZOZV AN, FIRETOAEHTEET,

ERGEMS

B 247 & T4 | B

INIT 2 ML 0.1 0 ar 74X alb—artho Q M OWEHEETEE
EX LR

Spartan—6 FPGA O& ¥} (—H— HARBLOYT —Z—})
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E4E . THAY ILAVE & XILINX:

LDPE

712547 : Transparent Data Latch with Asynchronous Preset and Gate Enable

PRE

D LDPE a
E .
G|

X054
M=E

ZOTHA L AUNL, FERMZ VYN (PRE) BL OV —h A *—7 )V (GE) (&BiET —% 7vF T3, PRE RN
High (2722 & 13D AT IERSIL, 7 —#H 1 (Q) 23 High I27 Vv hEnET, ¥ —hAT) (G) BILO —b A
F—7)V (GE)  High 4. Q12T —Z A1 D) DIERH &N ET, D ANDOfEIX. G 23 High 2°5 Low {281V
BOBHEXITyTICKEMEINET, Q BIOMEIE, G £721% GE 2% Low OMIZELLEH A,

BN END L, Ty FIFIERBIC TV By b, 7128 High (2720 F9, FPGA TiX, Za— 3L v/ Uk
F(GSR) 2777471 hE, BIRHAEOWREES S I —arTEXFET, GSROF 74NV NI T 2717 High T
2, STARTUP_architecture 3RV @D GSR NI DRNIA L X —F & BINT5ET 7747 Low IZTEET,

mER

AR H A
PRE GE G D Q

1 X X X

0 0 X X b7zl
0 1 1 D D

0 1 0 X AL
0 1 ! D D
THAODANFE
OV AN, BIERTORMEHTEET,

AR E

B BT & TI4ILE | SHBA

INIT 2 0.1 1 B ARFEZIL Q A —MIXxI95 GSR O 7 —hiEF

DOYIHEZ T8 E

s HIEEHR

Spartan—6 FPGA D&kt (2 —H— HARBLOT —Z—1)
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£ XILINX. EBA4E . FHAY ILAVE

LUTS

1S5 47 : 5-Input Lookup Table with General Output

4] LUTS
&
12 |

lo

Attributes
INIT=00000000

0

5-Input Look-Up Table

X1004E

M=

ZOTYAY ZLACNEIL AT S A L Oy T Y7 T =70 (LUT) T, FEFM 32 £k ROM (5 'k
DT RLVARE) ELTENVMET 20, 5 AJouyyy Ty rvavkArTVACNCEET, LUT I3EARNRa Yy
I T ay )T T HANCEENDEL DT Yy Ty a4 TVAVRNTHEXERLET, LUTS 28 1
DDGEIFATAANIZE END LUT6 12, 2 DDOHE1E 1 20 LUT6 (%D OHIBIZHET N v TEET,
LUT5, LUT5 L, BLULUTS.D OBEREIXIRIC T4 23, LUTS.L BLOLUT5.D TliL. LUTS O 1E 52 NEATA
AN LTZD, LO &AL C CLB IZ#R 5283 T&FE9, LUTSL TIiX LUTS 22D B D 5 1 DD
AFGAAEINL CLB IZE ENDITHRETEDHDIZHRIL, LUTSD TiX LUTS O HENEATAA/CLB rY v/ &
SR 7 D I T AEOICHEE TE XY, LUTS Tl I O#ER T ESNARNWD T, NEATA AE21E
CLB [ 5 O 2 R R E T DML ENRRVRY WO THEH TEEJ,

LUT ouaYyy 777 a8 ET 3712 32 v o 16 #EH T INIT BHEEZRETALERHYET, INIT i
W, BET AN EHEINDEXIC, KHET 5 INIT B MEIZ 1 250 Y THZETHEAESNET, 72&x1F Verilog
T INIT {73 32”h8000000000000000 (VHDL TlZ X”8000000000000000”) DHpA. ASJT_THA 1 TIXARWEY, H
SR 0120 EST (5 AS1D AND #—R), Verilog T 32  hiffffffffffffe (VHDL Tl X"FFFFFFFFFFFFFFFE”) D
HVADHTRTERTIERWERY, 71X 112720FEF (5 AJJ ORZ—h)

FPGA LUT Z'UX7 47 Tl INIT NI A—Z TN ESNET, 7 74/ MX 0 T, AJHEIZ DL T H )
Z 0 ICEBKENL £9 (VT RELTHERE), 722 LE<K DA LUT FVIT 7 oadl vy 777 arZfRET D0
W2 LW INIT DA ETALERHVET, LUT DEEIEETHHIEICIT. RO 2 5>BNHVET,

MBERAHERTHHHE : LUT © INIT 2R E 35— &N ik, ~AFTVOMBRICTXTOANEYAN TH
Hoay 7R EL. 2SO0 AES ., FIEMEZER L £,

mBRXAPFERTIHE VAN EHMEROMEIZHIET D LUT D& AN RTA—LZEER L, RTA—HETT
Wy 7 OB RA LR LET, MAZEML CLERITZOFEOFAHEE T, B HFED I NNTA—ZD
BEICa—REHE AT 0ERNHYEE A,
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FTA4E  THAY ILAY £ XILINX.

AmIE R
A H 7
14 13 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@& 1 CTHES- 16 #EE% 2 #E R LIE
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AR— D 5t 5

R—r% AM[ U] T BE

O i 1 5 A1 LUT H 7

[0, 11,12, 13, 14 AN 1 LUT AS
FHAL DN T

AVARB YT =gy B

HERR e

CORE Generator™ BL W74V —K ARA]

< 7aDYR—k ]
AR E

B /AT & TI4ILE H
INIT 16 %L 32 B MA T _TEnR NI T T =T NV OB EAE TR E

VHDL Bk (A2 RAVL T —23Y)

WD 2 OOREINEELEWES T2 — L, = T4 T4 B S ORNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5: 5-input Look-Up Table with general output
- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

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 LUT5_inst instantiation
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& XILINXe

Verilog i2it (A REAV T —3Y)

// LUT5: 5-input Look-Up Table with general output

// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

LUTS #(

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

-0(0),

_10(10),

J11(11),

_12(12),

_13(13),

_14(14)
N

// End of LUT5_

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

s HIEHR

Spartan—6 FPGA 2 74X ¥ 7L u¥y s Tayl a—H— AR

LUT general output
LUT input
LUT input
LUT input
LUT input
LUT input

inst instantiation

Spartan—6 FPGA 5 —X 3 — : DC FithE B L ONAA v F H 1k
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£ XILINX. EBA4E . FHAY ILAVE

LUT5 D

J1JSF 47T : 5-Input Lookup Table with General and Local Outputs
14 ] LUT5_D

13 ] | ©

& [Artribu!es I

1" | mrr=00000000 | | Lo

=]

S-Input Look-Up Table

X10944

M=E

ZOTYAL 2L ACME AT S, I 1V oy 2T 7 7 =71 (LUT) T, FERH 32 £k ROM (5 vk
DT RVAIEE) ELTEIET DN 5 AJ1ouayyy 7y 7var A TVANTCEET, LUT TR RaY Y
IWEETav )T, THANCEENDEL DO yy Tro a4 TVACRTHEX A LET, LUTS 28 1
DO EIFATAANIZEENS LUT6 12, 2 DDOEEIE 1 20 LUT6 ISV OHIRIZHE TN s T&EET,
LUT5, LUT5_L., 383X LUT5.D OEREIZFIC T 2%, LUT5.L BLONLUTE.D Tid. LUTS D ME B E2NEATA
AN LT, LO & LT CLB ([Z#t 52N TEEd, LUTSL T LUTS 220K D 8 1 DD
ATGAAREINL CLB IZE ENAIITHRETEHDITHRIL, LUTS.D TIiX LUTS O ENEHATAA/CLB rY v/ &
S e 7 O ICEE T ALOICHEE TEXET, LUTS Tl oEf 3 ESh VWO T, WEATARE-IE
CLB 1§ 5Okt A B RN ETHMENRVRY, WO THE i T& 9,

LUT oy s 7703 ar RETH2HI2 32 By hod 16 #EE0T INIT BHAR ETHLENHYET, INIT filid,
B2 ANNEAINAEXIT, #0695 INIT EYyMEIZ 1 2V Y TAIETHESINE T, 72&21F Verilog TINIT
A% 327 h8000000000000000 (VHDL Tl& X”8000000000000000”) DHFA1E. ASIT_TH 1 TIXARWEREY, H /128 0
2720 ET (5 ASJd AND #—1), F7-. Verilog © INIT fli2% 32 hifffffffiiife (VHDL Tl% X”FFFFFFFFFFFFFFFE”)
OEAEIE AT RTERTIERWRY, 1% 112720 FEF (6 AJ) OR 7 —1)

FPGA LUT U7 47 TliX, INIT RTA—=F TN EINET, 7 74/ ME 0 T, AJHMEIZ» DL T H )
O CBEENLET (T RELTHERE), 7272 LE<DgGA. LUT FUITy7 oy yy 7y 7varaffEd o0
2L INIT OfEEZ R ETALERHVET, LUT DEEZIEETHHIEICIT, RO 2 5>NHVET,

MEREPFERTDHE  LUT © INIT [EZRET DRI E, AT UORERICT X TOANZY AL TH
Nouly /iR EL, ZRHD H A ENS WIHIEZERL £3,

RERX2EHTIHE VAN BEEEROMEICH T2 LUT DR AN RTA—ZEERZ L, /NTA—HE T
ey 7 OFHBREAERLET, MAZHMBL CLEXIZZOFEOFBEE T, BIHO FED I RFGA—ED
BEICa—FEEHATHILERHVERA,

Spartan-6 547 3') 4K (HDL F)
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F4E . THAY ILAVE & XILINX:

AmIE R
A H 7
14 13 12 I 10 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 INIT[7] INIT(7]
0 1 0 0 0 INIT[8] INIT(8]
0 1 0 0 1 INIT[9] INIT[9]
0 1 0 1 0 INIT[10] INIT[10]
0 1 0 1 1 INIT[11] INIT[11]
0 1 1 0 0 INIT[12] INIT[12]
0 1 1 0 1 INIT[13] INIT[13]
0 1 1 1 0 INIT[14] INIT[14]
0 1 1 1 1 INIT[15] INIT[15]
1 0 0 0 0 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 B Pk T EShie 16 s 2 TR L E

Spartan—6 5147 35') H4K (HDL )
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& XILINXe

AR— D 5t 5

R—t4& AR ] HhE

0 i 1 5 A7) LUT Hh

LO o 1 PN#EF CLB ##¢FH 5 A LUT A
10,11, 12, 13, 14 AS 1 LUT Ay

THAODANFE

AV RA T =y 7
Eiids e
CORE Generator™ B L O\ 4 —FK A ]
~7udDHR—k F
ERATGEMS
B 247 & TI+IE i EA
INIT 16 #E4% 32 By M T _TEnm NI T T F—T VD E A E

VHDL 2t ([ RAVS T —23Y)

KD 2 DOEINFELZWG R T —L, =T 47 4 H 35 ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5: 5-input Look-Up Table with general output
- Virtex-5/6, Spartan-6
-— Xilinx HDL Libraries Guide, version 11.2

LUT5_inst : LUT5
generic map (
INIT => X"00000000'"") -- Specify LUT Contents

port map (
0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input
)

-- End of LUT5_inst instantiation

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

Verilog i2it (A REAV T —3Y)

// LUT5: 5-input Look-Up Table with general output

// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

LUTS #(

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

-0(0),

_10(10),

J11(11),

_12(12),

_13(13),

_14(14)
N

// End of LUT5_

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

s HIEHR

Spartan—6 FPGA 2 74X ¥ 7L u¥y s Tayl a—H— AR

LUT general output
LUT input
LUT input
LUT input
LUT input
LUT input

inst instantiation

Spartan—6 FPGA 5 —X 3 — : DC FithE B L ONAA v F H 1k
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£ XILINX. EBA4E . FHAY ILAVE

LUTS_L

1S5 47 : 5-Input Lookup Table with Local Output

LUT5_L

[F=]*

[ Aftributes I —
[ INIT=00000000 |

=]

5-Input Look-Up Table
(Local Output)

X10945

M=E

ZOTYAL 2L ACME AT S, I 1V oy 2T 7 7 =71 (LUT) T, FERH 32 £k ROM (5 vk
DT RVAIEE) ELTEIET DN 5 AJ1ouayyy 7y 7var A TVANTCEET, LUT TR RaY Y
IWEETav )T, THANCEENDEL DO yy Tro a4 TVACRTHEX A LET, LUTS 28 1
DO EIFATAANIZEENS LUT6 12, 2 DDOEEIE 1 20 LUT6 ISV OHIRIZHE TN s T&EET,
LUT5, LUT5_L., 383X LUT5.D OEREIZFIC T 2%, LUT5.L BLONLUTE.D Tid. LUTS D ME B E2NEATA
AN LT, LO & LT CLB ([Z#t 52N TEEd, LUTSL T LUTS 220K D 8 1 DD
ATGAAREINL CLB IZE ENAIITHRETEHDITHRIL, LUTS.D TIiX LUTS O ENEHATAA/CLB rY v/ &
S e 7 O ICEE T ALOICHEE TEXET, LUTS Tl oEf 3 ESh VWO T, WEATARE-IE
CLB 1§ 5Okt A B RN ETHMENRVRY, WO THE i T& 9,

LUT ourYys 77 rvarazfg @1 572012 32 B bhd 16 HET INIT J@IEE2R ET 20 ENRHYE9, INIT i
W, BE T2 A 08E SN DL XIS, R INIT By MEIC 1 2804 THZETEHEAESNE T, 72&%1F Verilog
T INIT {23 32”h8000000000000000 (VHDL TlE X”8000000000000000”) DHpA. ASJT_TH 1 TIERWEY, H
H23 012720 EF (5 NS> AND 7 —1), Verilog T 32 hffffffifififife (VHDL Tl X”FFFFFFFFFFFFFFFE”) D3
BANRTRTEaTIERWEY, X 11220 Ed 6 AJJOR T —H) .

FPGA LUT U7 47 TliX, INIT RTA—=F TN EINET, 7 74/ ME 0 T, AJHMEIZ» DL T H )
O CBEENLET (T RELTHERE), 7272 LE<DgGA. LUT FUITy7 oy yy 7y 7varaffEd o0
2L INIT OfEEZ R ETALERHVET, LUT DEEZIEETHHIEICIT, RO 2 5>NHVET,

B REEMTDHEE  LUT O INIT 12 3R ET 2R TiE, "AFTIOEBEERICT X TOANZYARNT
HAOouYy 7EZIREL, 26D HIENS  MIHHEZERR L £9,

RERX2FEHTIHE : VARSNGB ROMEITH T 5 LUT OF ANITNRTA—ZEEFZL, XTA—ZEITLIT
a7 DR RE AR LET, BAZHEL CLEZ T FIEO T NEE T, §iHOFED I STA—2DEE
EWLa—REFEHTI2LERHYER A,

Spartan-6 547 3') 4K (HDL F)
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EA4E . THAY ILAVE £ XILINX:
AmIE R

A7 H

14 13 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@& 1 CTHES- 16 #EE% 2 #E R LIE

Spartan—6 5147 35') H4K (HDL )
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& XILINXe

AR— D 5t 5

R—+4% HE U] HHE

LO H 7 1 MR CLB Bt o 6/5 AJ) LUT )
10, 11,12, 13, 14 AN 1 LUT A7/J
THALDARNFE

AR m—qy ]

Eiids HE4E

CORE Generator™ B LN 4 —FK Nl

~7adYR—hk ANA]
FERATELE M

B 247 iE TIAILE FREA

INIT 16 #E% 32 By MHE T _TEnm NI T F—T N OmBEEIEE

VHDL 2t ([ RAVS T —23Y)

KD 2 DOEINFELZWG R T —L, =T 47 4535 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5: 5-input Look-Up Table with general output
- Virtex-5/6, Spartan-6
-— Xilinx HDL Libraries Guide, version 11.2

LUT5_inst : LUT5
generic map (
INIT => X"00000000'") -- Specify LUT Contents

port map (
0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input
)

-- End of LUTS_inst instantiation

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

Verilog i2it (A REAV T —3Y)

// LUT5: 5-input Look-Up Table with general output

// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

LUTS #(

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

-0(0),

_10(10),

J11(11),

_12(12),

_13(13),

_14(14)
N

// End of LUT5_

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

s HIEHR

Spartan—6 FPGA 2 74X ¥ 7L u¥y s Tayl a—H— AR

LUT general output
LUT input
LUT input
LUT input
LUT input
LUT input

inst instantiation

Spartan—6 FPGA 5 —X 3 — : DC FithE B L ONAA v F H 1k

Spartan—6 5147 35') H4K (HDL )
UG615 (v11.4) 2009 &£ 12 A 2 H

http://japan.xilinx.com

163


http://japan.xilinx.com/support/documentation/spartan-6_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-6_data_sheets.htm

£ XILINX: EBA4E . FHAY ILAVE

T1)=F 47 : 6-Input Lookup Table with General Output
15 LUTE
14 14 [ Lurs
13 o]
o] | : —
£
2
|1_ :; LUTS
12
0 —‘ [
/1 ]
| Aftributes I
[lNlT:UOOOOOOOOOOOOOOO I
6-Input Look-Up Table

H10943

ME

IOTW A T AN, AS 6, A L EHONYy T 7 T —T 0 (LUT) C, FEFS 64 £k ROM (6 >R
TRLURIEE) LLTEIET B, 6 AJ1Dudwy 77 riarki A TIALVRTEET, LUT 1AMy 7k
Ty T, FTHEANCEENDLL DDy Ty riarh Ay TIAVNTAEXMHEHLET, LUT6 1Ty
T TF—7 L (LUD) 4 HOIBD 1 DIy FXEET, LUT6, LUT6 L, B LUT6.D OMEHEIXIRIL T4 78,
LUT6_L XL LUT6.D Tidk, LUT6 D JIME 5 EWNEHATARIZHEH LD, LO HA1Z2FEHL T CLB 2835
ZENTEET, LUTEL Tk LUT6 BDEERED D 1 DDATAAREIL CLB IZEENHIITIRETELDIZ
®FL. LUT6.D TiE LUT6 D F1AWNERATAA/CLB ayy 7 ay vy 7 O IR+ 5018 E caEd,
LUT6 Tl ) O8I R ESNRN DT, WEIAT A AET21E CLB 18 5 O#R 2 K /R IZHE E T DM E N2 0 R
D, WOTHLEHTEET,

LUT oy s 7703 ar R ETH2HI2 64 B hod 16 #EE0T INIT BHAR ETHLENHYET, INIT filid,
B H AN ESNAEE T, 655 INIT By MEIZ 1 2804 THZETRHESNET, 724413 Verilog T INIT
A% 64” h8000000000000000 (VHDL Tl& X”8000000000000000”) DHFA1E. ASIT_TH 1 TIXARWEEY, H 128 0
2720 ET (6 ASJD AND #—1), F7-. Verilog T INIT fli7% 64 hifffffffiie (VHDL Tl% X”FFFFFFFFFFFFFFFE”)
OEAEIE. AT RTERTIEZRWRY, % 112720 FEF (6 AJ) OR 7 —1)

FPGA LUT U7 47 Clid, INIT RIA—F CinBMENR ESNE T, T 74/LMEL 0 T, ANEIZ» OO TH
Z 0 ICEKENL £9 (VT RELTHERE), 7272 LE< DA LUT FVITT7oay vy 777 arZfRET 5720
W2 HLWD INIT OfEZRETALERHVET, LUT OEZISETAHIEICIZ. KD 2 OBHVET,

B REEM TS LUT O INIT B2 R E T2 — RN Tk, AT IOMmBRICT X TOATZY AR TH
HouTyMEzEIEEL, ZUbHO H END PIEEZERL £,

mBERA AT A5 VARSI B RO IR T2 LUT OF AN RTA=FEEFRL, NTA—F %I
ey OFHBALEERLET, MAZHMLTCLEZIZZOFEO FREHE T, 8O FIED I/ RFGA—2D
BECa—FEHEHATILERHVERA,

i &R
AN A
15 14 13 12 I 10 0
0 0 0 0 0 0 INIT[O]
0 0 0 0 0 1 INIT[1]

Spartan-6 547 3') 4K (HDL F)
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FTA4E . THAY ILAVE £ XILINX.
AR H A
15 14 13 12 I 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[S8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INIT[10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
1 0 0 1 0 1 INIT[37]

Spartan—6 5147 35') H4K (HDL )
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£ XILINX: EA4E . FHAY ILAVE

AR H A

15 14 13 12 I 10 0

1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INITL61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]

INIT = INIT BT ESNT- 16 EEEE 2 EwH TR LI

AR— kD 5t 5

R—+4% HME g HEEE
0] Hi 77 1 6/5 LUT /)
10,11, 12,13, 14, 15 AT 1 LUT A

Spartan-6 54 J5!) A/ K (HDL A)
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& XILINXe

THAVDANFE

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

AR R 1%

JE B47 B TIAIE

5t B4

INIT 16 %% 64 v MHE T T¥r

I I T T FT—T DR AR E

VHDL 21k (A REVS T—23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

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 2k (A AR T—3Y0)

// LUT6: 6-input Look-Up Table with general output
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

LUT6 #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6 inst (
.0(0), // LUT general output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input
):

// End of LUT6_inst instantiation

Spartan—6 5147 35') H4K (HDL )
UG615 (v11.4) 2009 £ 12 A 2 H http://japan.xilinx.com
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& XILINXs EA4E . THAY TLAVE

FFIE R
Spartan—6 FPGA 2 74Xy 7V uyvwy Ty 2—%— JAR
Spartan—6 FPGA & —# < —h : DC #tEB L OAA v F Hi ik

Spartan-6 547 3') 4K (HDL F)
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E4E . THAY ILAVE & XILINX:

ST 47 : Six-input, 2-output, Look-Up Table
15 LUTE_2
14 14 0TS
13 06
8 R I
10
2 m
|1_ :; LUTS 05
2
10 —‘ i
— 10
[ Attributes |
[ 1nrT-0000000000000000 |
B-Input Look-Up Table

H1096%

S

ZOTHAL L AUNMIL AT 6l ) 2 oy Ty =70 (LUT) T, FEFRM 32 £k 727/ ROM
B EYRDTRLVRIEE) ELTEMET 20 A AN DMNE S ASouyy s TZ7or7iarOndimg 2 A7
VAVRTEET, 203 H AN o EOWZ 6 ANBLO S Aiouayyr 77 riareArTYA
FHZEbTEET, LUT IZEARNRaY vy /g T a0y T, T HAUNCEENLZ DYy ) Ty rvar iAo
VIVAURNTREXIHEALET, LUT6.2 1L, Virtex5 ATZAAZEEND NI T v T—7 /L (LUT) 4 fHDHH D
1 Dilwy7rENET,

LUT ourYyy 77 rvarafg €1 572012 64 B bhd 16 HET INIT J@IEE2R ET A0 ENHYEI, INIT &
WX, BT AN SN A EEIT, ¥ T 5 INIT By MEIZ 1 250 Y CTHrZeTcRMEINET, 72X, Verilog
T INIT fE7% 64 hifffiTe (VHDL Tl X”FFFFFFFFFFFFFFFE”) D413, AN T RTEaTide W Ry, 06
I 112720, 1[4:0] 23 _TErTRWIREY 05 13 112720 E4 (5 £/ 6 ASd OR 7 —1h) . INIT fED
T4 (BEyh 31:0)1X 05 HouPyr 7y ria ic@AEsnEd.

FPGA LUT U7 47 Cld, INIT RIA—F CinBMENR ESNE T, T 74/LME 0 T, ANEIZO OO H A
Z 0 IZERBILF3 (VT RELTHERE), 7272 LE<DBE ., LUT ZVRT 47 oudyy 7y 7var e H20
W2 HLWD INIT OfEZETALERHVET, LUT OEZIEETAHIEICIZ. KD 2 OBHVET,

MBEBREHEATEHE  LUT O INIT 2R ET DRI 7k, SAFTVOGRIEICT R TOANZY AR TH
NouL o/ ERIEEL, 2L ENS, IHHEZ ER L ET,

REBRXE2EHATIHE : VAN EBEHEER DI I T 2 LUT DR AR TA—ZEEFRZ L, /NTA—HETT
a7 O RE AR LET, MAEEFHEL CLEIZZOHFEDFTREE T, BiHOFED I RTA—=ZD
BECa—FEEATHILERHVERA,

A EE &
AR HAh
15 14 13 12 11 10 05 06
0 0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 0 1 INIT[1] INIT[1]
0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT(3]
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£ XILINX: EBA4E . FHAY ILAVE

AR H A

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 INITL6] INIT[6]
0 0 0 1 1 1 INITL7] INIT(7]
0 0 1 0 0 0 INIT[8] INIT[8]
0 0 1 0 0 1 INIT[9] INIT[9]
0 0 1 0 1 0 INIT[10] INIT[10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 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] NIT[21]
0 1 0 1 1 0 NIT[22] NIT[22]
0 1 0 1 1 1 NIT[23] NIT[23]
0 1 1 0 0 0 NIT[24] NIT[24]
0 1 1 0 0 1 INIT[25] NIT[25]
0 1 1 0 1 0 NIT[26] NIT[26]
0 1 1 0 1 1 NIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[0] INIT[32]
1 0 0 0 0 1 INIT[1] INIT[33]
1 0 0 0 1 0 INIT[2] INIT[34]
1 0 0 0 1 1 INIT[3] INIT[35]
1 0 0 1 0 0 INIT[4] INIT[36]
1 0 0 1 0 1 INIT[5] INIT[37]
1 0 0 1 1 0 INIT[6] INIT[38]
1 0 0 1 1 1 INIT[7] INIT[39]
1 0 1 0 0 0 INIT[8] INIT[40]
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EA4E . THAY ILAVE £ XILINX:
AR H A
1 0 1 0 0 1 INIT[9] INIT[41]
1 0 1 0 1 0 INIT[10] INIT[42]
1 0 1 0 1 1 INIT[11] INIT[43]
1 0 1 1 0 0 INIT[12] INIT[44]
1 0 1 1 0 1 INIT[13] INIT[45]
1 0 1 1 1 0 INIT[14] INIT[46]
1 0 1 1 1 1 INIT[15] INIT[47]
1 1 0 0 0 0 INIT[16] INIT[48]
1 1 0 0 0 1 INIT[17] INIT[49]
1 1 0 0 1 0 INIT[18] INIT[50]
1 1 0 0 1 1 INIT[19] INIT[51]
1 1 0 1 0 0 INIT[20] INIT[52]
1 1 0 1 0 1 NIT[21] INIT[53]
1 1 0 1 1 0 NIT[22] INIT[54]
1 1 0 1 1 1 NIT[23] INIT[55]
1 1 1 0 0 0 NIT[24] INIT[56]
1 1 1 0 0 1 NIT[25] INIT[57]
1 1 1 0 1 0 NIT[26] NIT[58]
1 1 1 0 1 1 NIT[27] NIT[59]
1 1 1 1 0 0 NIT[28] NIT[60]
1 1 1 1 0 1 NIT[29] NIT[61]
1 1 1 1 1 0 NIT[30] NIT[62]
1 1 1 1 1 1 NIT[31] NIT[63]
INIT = INIT @t CHESI 7z 16 % 2 TR LM

R— 0> 55 B
R—+4& HE & e

06 Hi 1 6/5 LUT tH 4

05 HA 1 5 A1 LUT
10,11, 12, 13, 14, I5 AS 1 LUT A7)

T 'U' )] A jj 73_ /i
ALV AB =g il
Hedw HELT

CORE Generator™ 33X\ ¥ —K A ]
~7adYR—h A H]

Spartan—6 5147 35') H4K (HDL )
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£ XILINX: EBA4E . FHAY ILAVE

ERAARELE &
B BT fi& TI4ILE SRER
INIT 16 #E¥ 64 £ Ml T _CE¥n LUT5/6 O 7 7o ar i E

VHDL 52k (/> REVSIT—3Y)
KD 2 OORESTNFELLEWVEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_2: 6-input 2 output Look-Up Table
- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

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 EBat (A2 RAV T —23Y)

// LUT6_2: 6-input, 2 output Look-Up Table
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

LUT6_2 #(
- INIT(64~h0000000000000000) // Specify LUT Contents

) LUT6_2_inst (
.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), /7 LUT input (1-bit)
13(13), // LUT input (1-bit)
_14(14), // LUT input (1-bit)
_15(15) // LUT input (1-bit)

s

// End of LUT6_2_inst instantiation

EF L
Spartan—6 FPGA 2 74X ¥ 7L udvr Ty y a—HF— HAR
Spartan-6 FPGA & —# 3 —hk : DC HtE B L AL F Kk

Spartan-6 54 J5!) A/ K (HDL A)
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E4E . THAY ILAVE & XILINX:

T1)32F 47 : 6-Input Lookup Table with General and Local Outputs
15 LUTE_D
14 14 [ LuTs
13 [e]
o] | : I
2 r Lo
|1_ :; LUTS
12
10 —‘ "
| ]
[ Atiib |
[|N|T=DOOOOOOOOOOOOOOO I
6-Input Look-Up Table

X10847

ME

IOTW A T AN, AS 6, A L EHONYy T 7 T —T 0 (LUT) C, FEFS 64 £k ROM (6 >R
TRLURIEE) LLTEIET B, 6 AJ1Dudwy 77 riarki A TIALVRTEET, LUT 1AMy 7k
Ty T, FTHEANCEENDLL DDy Ty riarh Ay TIAVNTAEXMHEHLET, LUT6 1Ty
T TF—7 L (LUD) 4 HOIBD 1 DIy FXEET, LUT6, LUT6 L, B LUT6.D OMEHEIXIRIL T4 78,
LUT6_L XL LUT6.D Tidk, LUT6 D JIME 5 EWNEHATARIZHEH LD, LO HA1Z2FEHL T CLB 2835
ZENTEET, LUTEL Tk LUT6 BDEERED D 1 DDATAAREIL CLB IZEENHIITIRETELDIZ
®FL. LUT6.D TiE LUT6 D F1AWNERATAA/CLB ayy 7 ay vy 7 O IR+ 5018 E caEd,
LUT6 Tl ) O8I R ESNRN DT, WEIAT A AET21E CLB 18 5 O#R 2 K /R IZHE E T DM E N2 0 R
D, WOTHLEHTEET,

LUT oy s 7703 ar R ETH2HI2 64 B hod 16 #EE0T INIT BHAR ETHLENHYET, INIT filid,
B H AN ESNAEE T, 655 INIT By MEIZ 1 2804 THZETRHESNET, 724413 Verilog T INIT
A% 64” h8000000000000000 (VHDL Tl& X”8000000000000000”) DHFA1E. ASIT_TH 1 TIXARWEEY, H 128 0
2720 ET (6 ASJD AND #—1), F7-. Verilog T INIT fli7% 64 hifffffffiie (VHDL Tl% X”FFFFFFFFFFFFFFFE”)
OEAEIE. AT RTERTIEZRWRY, % 112720 FEF (6 AJ) OR 7 —1)

FPGA LUT U7 47 Clid, INIT RIA—F CinBMENR ESNE T, T 74/LMEL 0 T, ANEIZ» OO TH
Z 0 IZERBILF3 (VT RELTHERE), 7272 LELDBE ., LUT VT 7 oudyy 7y 7var e 520
W2 HLWD INIT OfEZRETALERHVET, LUT OEZISETAHIEICIZ. KD 2 OBHVET,

B REEM TS LUT O INIT B2 R E T2 — RN Tk, AT IOMmBRICT X TOATZY AR TH
HouTyMEzEIEEL, ZUbHO H END PIEEZERL £,

mBERA AT A5 VARSI B RO IR T2 LUT OF AN RTA=FEEFRL, NTA—F %I
ey OFHBALEERLET, MAZHMLTCLEZIZZOFEO FREHE T, 8O FIED I/ RFGA—2D
BECa—FEHEHATILERHVERA,

i &R
AN axl)
15 14 13 12 n 10 0 LO
0 0 0 0 0 0 INIT[O] INIT[O]
0 0 0 0 0 1 INIT[1] INIT[1]
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£ XILINX: EBA4E . FHAY ILAVE

AR H A

15 14 13 12 I 10 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 INIT[10] INIT[10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 INITL16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 INIT[18] INIT[18]
0 1 0 0 1 1 INIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[32] INIT[32]
1 0 0 0 0 1 INIT[33] INIT[33]
1 0 0 0 1 0 INIT[34] INIT[34]
1 0 0 0 1 1 INIT[35] INIT[35]
1 0 0 1 0 0 INIT[36] INIT[36]
1 0 0 1 0 1 INIT[37] INIT[37]
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EA4TE . THAY ILAY £ XILINX:
AR H A
15 14 13 12 I 10 0 LO
1 0 0 1 1 0 INIT[38] INIT[38]
1 0 0 1 1 1 INIT[39] INIT[39]
1 0 1 0 0 0 INIT[40] INIT[40]
1 0 1 0 0 1 INIT[41] INIT[41]
1 0 1 0 1 0 INIT[42] INIT[42]
1 0 1 0 1 1 INIT[43] INIT[43]
1 0 1 1 0 0 INIT[44] INIT[44]
1 0 1 1 0 1 INIT[45] INIT[45]
1 0 1 1 1 0 INIT[46] INIT[46]
1 0 1 1 1 1 INIT[47] INIT[47]
1 1 0 0 0 0 INIT[48] INIT[48]
1 1 0 0 0 1 INIT[49] INIT[49]
1 1 0 0 1 0 INIT[50] INIT[50]
1 1 0 0 1 1 INIT[51] INIT[51]
1 1 0 1 0 0 INIT[52] INIT[52]
1 1 0 1 0 1 INIT[53] INIT[53]
1 1 0 1 1 0 INIT[54] INIT[54]
1 1 0 1 1 1 INIT[55] INIT[55]
1 1 1 0 0 0 INIT[56] INIT[56]
1 1 1 0 0 1 INIT[57] INIT[57]
1 1 1 0 1 0 INIT[58] INIT[58]
1 1 1 0 1 1 INIT[59] INIT[59]
1 1 1 1 0 0 INITL60] INITL60]
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 @i T Eashiz 16 HEEs 2 R TR LE

R— 0> 55 B
R—4 AHE T RE
06 H 5 6/5 LUT 1
05 5 5 A/ LUT i)
10, 11, 12, I3, 14, I5 A LUT A
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£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

AR
Bt 547 fi e
INIT 16 % 64 £ M FTvn | AwrT YT T ORI

VHDL it (2 RAVT—23Y)
WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

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 2k (A AR T—3Y0)

// LUT6: 6-input Look-Up Table with general output
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

LUT6 #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6 inst (
.0(0), // LUT general output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input
):

// End of LUT6_inst instantiation

Spartan-6 54 J5!) A/ K (HDL A)
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EA4E . FHALY ILAVE & XILINXs

FFIE R
Spartan—6 FPGA 2 74Xy 7V uyvwy Ty 2—%— JAR
Spartan—6 FPGA & —# < —h : DC #tEB L OAA v F Hi ik
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£ XILINX: EBA4E . FHAY ILAVE

T1)=F 47 : 6-Input Lookup Table with Local Output
15 LUTE_L
14 14 [ Lurs
13 LO

o | | @ [
N o]
12
1 :; LUTS
] 12
IO —‘ "
/1 ]

| Aftributes I

[|N|T=0000000000000000 I

6-Input Look-Up Table

H10948

ME

IOTW A T AN, AS 6, A L EHONYy T 7 T —T 0 (LUT) C, FEFS 64 £k ROM (6 >R
TRLURIEE) LLTEIET B, 6 AJ1Dudwy 77 riarki A TIALVRTEET, LUT 1AMy 7k
Ty T, FTHEANCEENDLL DDy Ty riarh Ay TIAVNTAEXMHEHLET, LUT6 1Ty
T TF—7 L (LUD) 4 HOIBD 1 DIy FXEET, LUT6, LUT6 L, B LUT6.D OMEHEIXIRIL T4 78,
LUT6_L XL LUT6.D Tidk, LUT6 D JIME 5 EWNEHATARIZHEH LD, LO HA1Z2FEHL T CLB 2835
ZENTEET, LUTEL Tk LUT6 BDEERED D 1 DDATAAREIL CLB IZEENHIITIRETELDIZ
®FL. LUT6.D TiE LUT6 D F1AWNERATAA/CLB ayy 7 ay vy 7 O IR+ 5018 E caEd,
LUT6 Tl ) O8I R ESNRN DT, WEIAT A AET21E CLB 18 5 O#R 2 K /R IZHE E T DM E N2 0 R
D, WOTHLEHTEET,

LUT oy s 7703 ar R ETH2HI2 64 B hod 16 #EE0T INIT BHAR ETHLENHYET, INIT filid,
B H AN ESNAEE T, 655 INIT By MEIZ 1 2804 THZETRMEESNET, 724413 Verilog T INIT
A% 64” h8000000000000000 (VHDL Tl& X”8000000000000000”) DHFA1E. ASIT_TH 1 TIXARWEEY, H 128 0
2720 ET (6 ASJD AND #—1), F7-. Verilog T INIT fli7% 64 hifffffffiie (VHDL Tl% X”FFFFFFFFFFFFFFFE”)
OEAEIE. AT RTERTIEZRWRY, % 112720 FEF (6 AJ) OR 7 —1)

FPGA LUT U7 47 Clid, INIT RIA—F CinBMENR ESNE T, T 74/LMEL 0 T, ANEIZ» OO TH
Z 0 IZERBILF3 (VT RELTHERE), 7272 LELDBE ., LUT VT 7 oudyy 7y 7var e 520
W2 HLWD INIT OfEZRETALERHVET, LUT OEZISETAHIEICIZ. KD 2 OBHVET,

MEREERT S5 LUT @ INIT B2 ET 5 &7 TiE, S FTIVOBEEERIZT X TOANEZIARNT
HAoaly7EZ2fEEL. 2SO0 H HES ., FIEEZERL £,

mBERA AT A5 VARSI B RO IR T2 LUT OF AN RTA=FEEFRL, NTA—F %I
ey OFHBALEERLET, MAZHMLTCLEZIZZOFEO FREHE T, 8O FIED I/ RFGA—2D
BECa—FEHEHATILERHVERA,

i &R
AN axl
15 14 13 12 n 10 LO
0 0 0 0 0 0 INIT[O]
0 0 0 0 0 1 INIT[1]
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FTA4E . THAY ILAVE £ XILINX.
AR H A
15 14 13 12 It 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[S8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INIT[10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
1 0 0 1 0 1 INIT[37]
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£ XILINX: EA4E . FHAY ILAVE

AR H A

15 14 13 12 It 10 LO

1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INITL61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]

INIT = INIT BT ESNT- 16 EEEE 2 EwH TR LI

AR— kD 5t 5

R—r4 A E i) M HE
LO H A 1 6/5 ANJJ LUT H /37213 P& CLB Bt
10, 11,12, 13,14, 15 AN 1 LUT A

Spartan-6 54 J5!) A/ K (HDL A)
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& XILINXe

THAVDANFE

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

AR R 1%

JE i B47 ] T4k

5t BA

INIT 16 % 64 > ME T _RTEm

N I T 7 F—T OB EE IS E

VHDL 21k (A REVS T—23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

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 2k (A AR T—3Y0)

// LUT6: 6-input Look-Up Table with general output
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

LUT6 #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6 inst (
.0(0), // LUT general output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input
):

// End of LUT6_inst instantiation

Spartan—6 5147 35') H4K (HDL )
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& XILINXs EA4E . THAY TLAVE

FFIE R
Spartan—6 FPGA 2 74Xy 7V uyvwy Ty 2—%— JAR
Spartan—6 FPGA & —# < —h : DC #tEB L OAA v F Hi ik
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E4E . THAY ILAVE & XILINX:

MUXF7

T1)2F 47 : 2-to—-1 Look-Up Table Multiplexer with General Output
MUXF7

ME

ZOTHAY VAN WIS TN IT T T=TNVEMBRGDYE T 1772 7ar DNy Ty T T—=7 V%
720 8:1 w VF TV IV EAER T DI D~ NT T VLI Ty rvare A TVACNCET, 10 BEXON L AN
1L, MUXF6 Or—H/v 7] (LO) 28 LE3, BELZRAT (S) 1X, EOWNEHAY N THEREI C&XET, S 2 Low O
BAIT 10 2NBRINE L, High OEA1E 11 2NBIRENE T,

ZDIEN, m— BV S E D MUXET.D BX O MUXFTL WY BApAZAI T FF IV TLATINIIOZAIL T
FHZ LV EMIZITOVNENS LGSR TEET,

mIER
AR H A
S 10 1§ o)
0 10 X 10
1 X I 11
0 0 0
X 1 1 1
R—b @ ERBA
R—r% [ U] HERE
0 H 1 WAEARE~D MUX D H A
10 AT 1 A7 (MUXF6 LO H /712 #58)
I AT 1 A 71 MUXF6 LO H /11 ##5¢)
S AH 1 MUX ~D A JjEL 7k
THAVDANAFE
A VARR L T—g il
fi e 0E
CORE Generator™ B N7 4 —F ANA]
~7udYR—b Al
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£ XILINX: EBA4E . FHAY ILAVE

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6”s together with general output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

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 =S -- Input select to MUX

):

-- End of MUXF7_inst instantiation

Verilog 8t (A RA T IT—23Y)
// MUXF7: CLB MUX to tie two LUT6”s or MUXF6’s together with general output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2
MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
-10(10), /7 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
& M 1F R
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E4E . THAY ILAVE & XILINX:

MUXF7_D

ST 4T : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF7_D

M=E

ZOTFWAY TV AUNMI, ST AN I T T T—TNEBEDORE T T I7eriar DNy T 7 T—T)F
721X 16:1 ~ VF T VLIV EAVERTHD D~ VT T VLI Ty riarwzAr VAR CET, 10 BEONIL AR
IZ. MUXF6 ©or—1v 77 (LO) 2 e LET, BLIZRAT (9 1%, EONE Ry M CTHEREN TEET, S 2% Low O
BAIE 10 2NRINE N, High O8E 13 11 BDBIRENET,

H7 0 & LO T, eEmIZRU T, ) O lx—MmiAZ—axs/ CTd, LO H711. AT CLB AF7 A4 AWK
WIZHBRID AN I EDBRHE L ET,

mER

AR Hh

S 10 I 0 LO
0 10 X 10 10
1 X 5l 5l 5l
X 0 0 0

1 1 1 1

R— o) 55 B

R—r% A [ E B BE

0 H 7 1 WA EHR~D MUX D H )

LO H 1 o — 7 JLERHRE~D MUX O H
10 AT 1 AJT (MUXF6 LO H 712 #550)

I AT 1 A1 (MUXF6 LO H /712 #545%)

S AH 1 MUX ~D A 3L Z7 K
THAVDANAE

AVAR L T—gy Al

Ejido Hedw

CORE Generator™ BEX N7 4 —F ANA]

~7udYR—b AT
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£ XILINX: EBA4E . FHAY ILAVE

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

MUXF7_D_inst : MUXF7_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

):

-- End of MUXF7_D_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// MUXF7_D: CLB MUX to tie two LUT6”’s or MUXF6’s together with general and local outputs
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2

MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
-10(10), /7 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

= ==

ZEHAE IR
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E4E . THAY ILAVE & XILINX:

MUXF7_L

ST 4T : 2-to—1 look-up table Multiplexer with Local Output
MUXF7_L

M=

ZOTHAY L ACMNE, T DN I T T T=T NVEMBE DT T T 77 Iar DNy I Ty T—T )V E
7213 16:1 ~ VF VI Y EAERTDTD D~ VT T VLI Ty riarwA TVARCET, 10 BEONIL AT
L. MUXF6 Or—H/0 77 (LO) 28t LE3, BELZRAT (S) 1X, EOWNEHAY N THEREI CXET, S 2 Low O
BAIT 10 2NRINEHL, High OEA1E 11 2NBIRENE T,

LO H/71%. [FIC CLB A A4 ZANITHAHRD A S) DI AL E1,

WmEXR

AA oA
S 10 I LO
0 10 X 10

1 X I1 I1

0 0

X 1 1 1
R—bkDEREA

R—r4 AR =] HaE

LO i) 1 B— B R~ MUX O H )
10 A 1 AH

11 A7 1 AS

S ANAH 1 MUX ~D A Jj&L 7k
FHALDANF i

A UAR L =g ]

HE HELE

CORE Generator™ BL U7 4% —K NGl

~ 7O R—k RH]
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£ XILINX: EBA4E . FHAY ILAVE

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

MUXF7_L_inst : MUXF7_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

):

-- End of MUXF7_L_inst instantiation

Verilog 8t (A RAV IT—23Y)
// MUXF7_L: CLB MUX to tie two LUT6”s or MUXF6’s together with local output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2
MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
-10(10), /7 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
& M 1F R
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E4E . THAY ILAVE & XILINX:

MUXF8

)25 47 : 2-to—1 Look-Up Table Multiplexer with General Output
MUXF8

X10687

ME

TOFHAL TLANE, ST BT v F—T Lk MUXES, MUXF6, 3510 MUXFT 2l &b T. 8 77
VI A DN IT T T—=TINEX 16:1 v VT TV IV EERT DI O~ NTF T LY Ty s arh CLB 2
1 (AZAA8E) IZA T VA RLET, 10 BLOL ASICIE. MUXFT ©oua— 177 (LO) 8 LE9, L7k
AT (S) 1T, EONEAYFTHLEREN TE X9, S 2% Low DAL 10 2NEIRE I, High OBEIT 1L DEIRENET,

mIER

AR H A
S 10 I 0

0 10 X 10

1 X I I

0 0 0

X 1 1 1
R—h o) 55 B

rR—r4 A [ 2 T RE

0 H 1 WA ~D MUX OH )

10 A 1 AJ1 MUXF7 LO H /o #:65%)
I AH 1 A1 MUXF7 LO H /1o #67)
S AN 1 MUX ~D A )L 7k
THAVDANAE

AVAR L T—gy o)

HEm i 4

CORE Generator™ 8L 4 —FK AN\

< 7ad¥R—h =l
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£ XILINX: EBA4E . FHAY ILAVE

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8: CLB MUX to tie two MUXF7°s together with general output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

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 8t (A RA T IT—23Y)
// MUXF8: CLB MUX to tie two MUXF7”s together with general output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2
MUXF8 MUXF8_inst (
.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_inst instantiation
& M 1F R
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& XILINXe

MUXF8_D

ST 4T : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF8_D

ME

ZOTFWAY L AUNE, RS T DIy T T T —T )b 4 DL MUXF8 % 2 DfASHET. 8 777 arDily
IT T T =T IIEIE 321 ~ VF T LIV EER T AT D~ NTF T LI Ty i ara CLB 2l (AT A48
) ICAFUARLET, 10 BLOVIL ASITIE, MUXFT oa—A L H ) (LO) 2 LEd, BLZRAT (S) 1.
EONE Ry M THLEREI TEE 3, S 2 Low DFAIL 10 23EIN S, High OFA 1T 11 2AEINSHET,

H7) 0 & LO T, BeeEmicRU Y, ) O lx—Mmi A Z—ax/hTd, LO H11%. FIL CLB A7 A AN
WZHARD NN DRI AL E3,

mIER
AR H A
S I0 I 0 LO
10 X 10 10
1 X 5l 1§l 5l
0 0 0 0
X 1 1 1 1
R—b @D ERBA
rR—r4 A [ g HEE
O 7 1 AR ~D MUX O
LO H A 1 o— B LR A~D MUX O H
10 AH 1 A1 (MUXF7 LO H ik
11 A 1 A1 (MUXFT LO H iz #s8s)
S AJ 1 MUX ~D AJjELV 7K
THALDANFE
AVAR Y T—gy T
Hedf HE2E
CORE Generator™ 8L N7 4 —F A Af
~7adPR—hk Nl
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£ XILINX: EBA4E . FHAY ILAVE

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

MUXFS_D_inst : MUXF8_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX

):

-- End of MUXF8_D_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2

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

= ==
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E4E . THAY ILAVE & XILINX:

MUXF8_L

)25 47 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

3]

X10685

M=

ZOTHAY ZUANE, SR T HN I T v T—T 0 4 D& MUXF8 % 2 D#LAGHLE T, 8 77 /vardily
IT T T—TNEE 3211 v AT T VIV EERT D20~ VT TV I 7y riark, CLB 2 il (R A4 A8
) IZA FIVARLET, 10 BII ASITIZ MUXET oa—h i (LO) 28 L4, BL2ZRMA (S) 1E.
EONE Ry M CTHEREN TEE T, S 2% Low DAL 10 238N SFL, High OEATT 11 2SR INSET,

LO /1%, R CLB ZAFA ARNIZHDRID A S E D AL £,

i &R
AN N
S 10 n LO
0 10 X 10
1 X 11 11
X 0 0
X 1 1 1

R—b D& A

R—r% H 8 HHe

LO A 1 2— VIR ~D MUX D H
10 AT 1 A1 (MUXF7 LO )i ##6%)
1 AF 1 AJ3 (MUXF7 LO H I #2#5)
S AT 1 MUX ~D AL 27k
THAODANEE

AVAF = |

e i

CORE Generator™ LW 4P —FR 2l

~7aOHPR—k ]
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£ XILINX: EBA4E . FHAY ILAVE

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

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 8t (A RAV IT—23Y)
// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2
MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), /7 Input (tie to MUXF7 LO out)

_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

// End of MUXF8_L_inst instantiation
& M 1F R
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& XILINXe

OBUF

72T 47 : Output Buffer
OBUF

o

%9445

ME

ZOTYHA T ACNIEMH )Ny T7 7T MG EE, BIA AT —R TR FPGA T /3 A B UNZEREN T 572
DIFEHALET, T A DT XTOH SR —RMZ OBUF, OBUFT., OBUEDS, OBUFTDS O\ Mz ik 354

HRHVET,

ZOZL A NMIWNEEIEEZSNE D BEL . T 7 b1 5E B OB ER A MG L ET, /0 7 ryZ (10B) N
WZHVET, H) (0) 1%, OPAD F721d IOPAD [ZHeSNET, ZO=L A NCiE, LVTTL Mg 23M# H <41, DRIVE
HIFI L SLOW F721% FAST %04 L CERBI B L AL — L — A RIR X4, T 74 /LTt DRIVE=12mA.
A)— L —MI SLOW IZRRESNTWET,

A — 0D B8

R—r4 Ak L B gE

0O Hi71 1 B AT KR — MBS LD OBUF 0
I AS 1 OBUF ® A7, HAOR = EEREI¢ 500y 2Bkt
THAVDANAEE

AV AR Y T—ra Y E

CORE Generator™ BJX U7 4% —K NG

~7aDYR— Ry

ERAREE &

B 24T & FTIAIE SRER

IOSTANDARD 74 | T—H#v—rEs# | DEFAULT [/O HitkZ L A MTED Y C

Spartan—6 5147 35') H4K (HDL )

UG615 (v11.4) 2009 £ 12 A 2 H

http://japan.xilinx.com

195



£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUF: Single-ended Output Buffer
- All devices
-- Xilinx HDL Libraries Guide, version 11.2

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 8t (A2 RA IT—23Y)

// OBUF: Single-ended Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

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

) OBUF_inst (
.0(0), // Buffer output (connect directly to top-level port)
D // Buffer input

);

// End of OBUF_inst instantiation

= =

& 1R #R
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E4E . THAY ILAVE & XILINX:

OBUFDS

Z1JSF 47 : Differential Signaling Output Buffer

| )

e
OBUFDS

X955

ME

ZOTFHA mL AN IREBEDOZEFE S (1.8V CMOS) W R —hTHH —DH h Ay 77 T4, WNEEIEZS
BNOLBEEL . Fy 7o T AE OB EREZ MG LET, B 2 2ORRLHR—K (0 BELD OB) 2
HY, INEOR—bEeZENETNIwAZ | AL —T | EREONET, v AXEAL—713 MYNET & MYNETB @D X512,
[FICEMEUE 5 DX DIRAEZ R L ET,

IR
AHB HAh
I o] OB
0 0 1
1 1 0
R—k D5
R—r% A @ B HEEE
0 H 7 1 Diff p /7 (U LALAR— M B8 k7)
OB H 1 Diff n H /7 (Bx AL — M E B 86¢)
I AT 1 Ny 77D AT
FHALD AN
AUAR =g e
Hem NG
CORE Generator™ BJX U 4% —K NG
~7udHR—h A
ERAGE M
B /AT E TI4ILE 5587
IOSTANDARD XFH | T2 —raBR DEFAULT 1[/O Ak E L AL MTE Y T
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFDS: Differential Output Buffer
- Spartan-3/3E/3A
-- Xilinx HDL Libraries Guide, version 11.2

OBUFDS_inst : OBUFDS
generic map (
10STANDARD => "DEFAULT'™)

port map (
0 =0, -- Diff_p output (connect directly to top-level port)
OB => OB, -- Diff_n output (connect directly to top-level port)
[ | -- Buffer input

):

-- End of OBUFDS_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// OBUFDS: Differential Output Buffer
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

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)
1D // Buffer input

// End of OBUFDS_inst instantiation

TR
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& XILINXe

OBUFT

T1)25 47 : 3-State Output Buffer with Active Low Output Enable
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer
- All devices
-- Xilinx HDL Libraries Guide, version 11.2

OBUFT_inst : OBUFT

generic map (
DRIVE => 12,
I10STANDARD => "DEFAULT",
SLEW => "'SLOW™)

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

);

-- End of OBUFT_inst instantiation

Verilog itit (A RAV S T—3Y)

// OBUFT: Single-ended 3-state Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

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

) OBUFT_inst (

.00, // Buffer output (connect directly to top-level port)
RIOHF // Buffer input
T(D // 3-state enable input

// End of OBUFT_inst instantiation

AR
Spartan—6 FPGA SelectlO VY —R& m—H — G AR
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E4E . THAY ILAVE & XILINX:

OBUFTDS

J1)SF 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)

WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFTDS: Differential 3-state Output Buffer
- Spartan-3/3E/3A
-- Xilinx HDL Libraries Guide, version 11.2

OBUFTDS_inst : OBUFTDS
generic map (
10STANDARD => "DEFAULT'™)

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

s

-- End of OBUFTDS_inst instantiation

Verilog 8t (A2 RAV IT—23Y)

// OBUFTDS: Differential 3-state Output Buffer
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

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)
RIOF // Buffer input

T(D // 3-state enable input

);

// End of OBUFTDS_inst instantiation

= =

& Hl 1R ¥R
Spartan—6 FPGA SelectlO VYV —R& 2 —H%— H AR
Spartan—6 FPGA 7 —X 3 — : DC FthEB L ONAA v F H5 1k
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& XILINXe

ODDR2

71)2F 47 : Dual Data Rate Output D Flip—Flop with Optional Data Alignment, Clock Enable and Programmable

Synchronous or Asynchronous Set/Reset

ODDR2
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& XILINXe

AR R 1%

JEg e

B & TI+ILE

FiEA
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VHDL 81k (A REVY T —23Y)

WD 2 SOOEINFEELZWEAITaE —L, =0T AT 4B S DRl

Library UNISIM;

use UNISIM.vcomponents.all;

ZHEOATI £,

-- ODDR2: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

- Spartan-3E/3A/6

-— Xilinx HDL Libraries Guide, version 11.2

ODDR2_inst :
generic map(

ODDR2

DDR_ALIGNMENT => "NONE", -- Sets output alignment to "NONE", 'CO", "C1"
INIT => ”0”, -- Sets initial state of the Q output to ’0” or ’1~

SRTYPE => "SYNC'") -- Specifies "SYNC" or "ASYNC" set/reset

port map (

Q => Q, -- 1-bit output data

Cco => Co,
Cl => C1,
CE => CE,
DO => DO,
D1 => D1,
R => R,
S =>S8§
);

-- End of ODDR2_inst

-- 1-bit clock input

-- 1-bit clock input

-- 1-bit clock enable input
-- 1-bit data input (associated with CO)
-- 1-bit data input (associated with C1)
-- 1-bit reset input

-- 1-bit set input

instantiation

Verilog &8t (A2 RA IT—23Y)

// ODDR2: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Spartan-3E/3A/6

// Xilinx HDL Libraries Guide, version 11.2

ODDR2 #(

-DDR_ALIGNMENT(**'NONE™), // Sets output alignment to "NONE"™, "CO" or *"C1"

CINIT(17b0),

_SRTYPE('SYNC'™) // Specifies "SYNC" or "ASYNC" set/reset

) ODDR2_inst (
.QQ), /7 1-bit
.Co(co),
.Cc1(c1),
.CE(CE),
.D0(DO),
.D1(D1),
-R(R),
-S(S)

// 1-bit
// 1-bit
// 1-bit
// 1-bit
// 1-bit

DDR output data

// 1-bit clock input
// 1-bit clock input

clock enable input

data input (associated with CO)
data input (associated with C1l)
reset input

set input

// Sets initial state of the Q output to 1°b0 or 1°bl
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EA4E . FHALY ILAVE & XILINXs

// End of ODDR2_inst instantiation

EX LR
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& XILINXe

OR2L

T1)25 47 : Two input OR gate implemented in place of a Slice Latch
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E4E . THAY ILAVE & XILINX:

OSERDES?2

71)2F 47 : Dedicated IOB Output Serializer
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£ XILINX: EBA4E . FHAY ILAVE

A— D 5 B8

R—+4% 247 = B RE

CLKDIV AS 1 Jra—sN)v Jayy xR —I A, N—RU=T Oy TY,

CLKO AT 1 F 7 ar CKERAIEE/R I/O Zuv s Xy hT—I AT, vy
[AIEE A3 FH STV WAL 35794~ 7uy 7 AJT
4, #EHHIEL DATARATE #& 4,

CLK1 A3 L /O 7y Fy T =2 ANJ), A7 var CREERETT,

D1 ~ D4 AN 1 GLKIACHKO O FE 1T 180 E THHULENRHVET,

IOCE AT 1 BUFIO CE 2BIRAET HIREMIIAR—T NGS5, AR~
NWENDBFAIL T ERET DHANIRTT,

OCE AT 1 F—HANIDIavy L F—T ),

oQ H D 1 Ny REFIE IODELAY2 ~DF —& /S AH J),

RST AT 1 HEHF =2/ " TAAT—F Vv b B, FERBIO A,

SHIFTINT ~ A 1 HA—R T =2 ANEF (FAXTHXI—), 4 =25

SHIFTIN2 DATA_WIDTH 24 .,

SHIFTING ~ AT 1 EBT —ZANEH (AL —7 THI-),

SHIFTIN4

SHIFTOUT1 ~ H A 1 HAF—R F—RHIER (AL —F THI—), 4 52B25

SHIFTOUT2 DATA_WIDTH (24 .,

SHIFTOUTS ~ tHh) 1 EBHT — S ANEE (vAETHI-),

SHIFTOUT4

TCE AT 1 NIART =M ATID IOy T A F—T )L,

TQ D 1 Xy RFEZ1EL IODELAY2 ~D A AT —h /RAH 7,

TRAIN AT 1 hNo—= 7 RE— D AEENCLET, FE5%ERIEEOH
ECH AT 2EEH = BB ETHOICLET, 2oy
ZEHL, 7 AAATHAIREE RS =2 ThD, EipbD A
NT =2 THLNERIETHIENTEET,

T1 ~ T4 N 1 RIL v 8IAART—R AN S, OSERDES2 &Y 2 — /L |Z/XF L)L hT
AAF—ME B MANENDR—FTF, ZOR—ME FPGA |0
S, 1 ~ 4 By NMIar 74 ¥ a2l —ar TEET, ZOMEE
X, 7 —XIRIEEE—RF CII AR —rENEHA,

THALDANFE

HERR P
CORE Generator™ LN % —R [
~7adYR—h R

Spartan-6 54 J5!) A/ K (HDL A)
208 http://japan.xilinx.com UG615 (v11.4) 2009 &£ 12 A 2 H



FA4E . THAY ILAVE £ XILINX
oL ~ |,
ERARGE M
B B4 [} TI+ILE HL:]
DATA_RATE_.OQ ST | DDR, SDR DDR S B L RE, F—2% CLK D& Ty
TELSEDL), KB LNy U TELS
TAENERELET,
DATA_RATE OT =7l DDR. BUF, SDR DDR "oAZT—h F—F L— R E, NAZT—h
% CLK O Ty TEILSEL), Kb L
DO Ty CEALSEDN, Ny T7Dar7q
Xl —2al TESEINERELET,
DATA WIDTH B 2,1.3.4.5.6,7.8]2 T RARDG OB 2T M bEnHE v MY
BRRE,
OUTPUT_MODE ST | SINGLE_ENDED, SINGLE_ H e —FR,
DIFFERENTIAL ENDED
SERDES_MODE = MASTER, MASTER AT —=RENTWDHE G SERDES 28w A%
SLAVE FRIFAL =T OELLTHEAINTWA )
PR LET,
TRAIN_PATTERN Integer 0.1.2.3.4.5.6, |0 ro—= REZ—> 0 TRAIN U Z2H R,
7.8.9.10, 11, 12,
13, 14, 15

VHDL feit (f2 ARV T—23Y)

-- OSERDES2: Dedicated I0B Output Serializer
-- Spartan-6
—-- Xilinx HDL Libraries Guide, version 11.2

OSERDES2_inst :
generic map (

OSERDES2

BYPASS_GCLK_FF => FALSE,

DATA_RATE_0Q

DATA_RATE_OT

=> "DDR",

=> "DDR",

DATA_WIDTH => 2,
OUTPUT_MODE => "SINGLE_ENDED", -- Output Mode.
SERDES_MODE => "MASTER",

TRAIN_PATTERN => 0

)
port map (

0Q => 0Q,

-- Data rate setting. Defines whether the data changes at every clock edge
-- or every positive clock edge with respect to CLK.

-- Tristate Data rate setting. Defines whether the 3-state changes at

-- every clock edge, every positive clock edge, or buffer configuration

-- with respect to CLK.

-- Sets how many bits from the fabric to serialize to the 10B.

-- Indicates whether SERDES is being used as a Master or Slave when
-- cascaded.
-- Training pattern. See comments with TRAIN pin.

-- 1-bit Data path output to pad or I0DELAY2.

-- SHIFTOUT1 - SHIFTOUT2: 1-bit (each) Cascade data output signal (dummy in Slave). Used for DATA_WIDTHs
-- greater than 4.

SHIFTOUT1 =>
SHIFTOUT2 =>
-- SHIFTOUT3
SHIFTOUT3 =>
SHIFTOUT4 =>
TQ => TQ,

CLKO => CLKoO,

CLK1 => CLK1,

SHIFTOUT1,
SHIFTOUT2,

- SHIFTOUT4:

SHIFTOUT3,
SHIFTOUT4,

CLKDIV => CLKDI1V,
-- D1 - D4: 1-bit (each) Data input

D1 => D1,
D2 => D2,
D3 => D3,
D4 => D4,
10CE => 10CE,

1-bit (each) Differential data output signal (dummy in Master).

1-bit Tristate path output to pad or I0DELAY2.

1-bit Optionally Invertible 10 Clock network input. This is the primary clock
input used when the clock doubler circuit is not engaged (see DATA_RATE
attribute).

1-bit 10 Clock network input. Optionally Invertible. Timing note: CLK1 should
be 180 degrees out of phase with CLKO.

-- 1-bit Global clock network input. This is the clock for the fabric domain.

-- 1-bit "Transfer Out" enable signal derived from BUFIO CE. This is the strobe

Spartan—6 5147 35') H4K (HDL )
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&

XILINXs E4FE: FTHAY TLAVH

)

-- that determines when the input data is sampled.

OCE => OCE, -- 1-bit Clock enable for data inputs.

RST => RST, -- 1-bit Shared Data/Tristate Reset pin. Asynchronous only.

-— SHIFTIN1 - SHIFTIN2: 1-bit (each) Cascade data input signal (dummy in Master). Used for DATA_WIDTHs
-- greater than 4.

SHIFTIN1 => SHIFTIN1,

SHIFTIN2 => SHIFTIN2,

--— SHIFTIN3 - SHIFTIN4: 1-bit (each) Differential data input Signal (dummy in Slave).

SHIFTIN3 => SHIFTIN3,

SHIFTIN4 => SHIFTIN4,

-- T1 - T4: 1-bit (each) Parallel 3-State Inputs - Ports Tl to T4 are the location in which all parallel
-- 3-state signals enters the OSERDES2 module. This port is connected to the FPGA fabric, and can be
-- configured from 1 to 4 bits. This feature is not supported in the extended width mode.

T1 => T1,

T2 => T2,

T3 => T3,

T4 => T4,

TCE => TCE, -- 1-bit Clock enable for tristate inputs.

TRAIN => TRAIN -- 1-bit Enable use of the training pattern. The "train' function is a means of

-- specifying a fixed output pattern that is used to calibrate the receiver of
-- the signal. This pin allows the fabric to control whether the output is that
-- fixed pattern or the input data from the pins.

End of OSERDES2_inst instantiation
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E4E . THAY ILAVE & XILINX:

Verilog itk (A RA L T—3Y)

// OSERDES2: Dedicated I0B Output Serializer
// Spartan-6
// Xilinx HDL Language Template, version 11.1

OSERDES2 #(
.BYPASS_GCLK_FF("*FALSE™),

.DATA_RATE_OQ('DDR™), // Data rate setting. Defines whether the data changes at every clock edge
// or every positive clock edge with respect to CLK.
-DATA_RATE_OT(*'DDR™), // Tristate Data rate setting. Defines whether the 3-state changes at every

// clock edge, every positive clock edge, or buffer configuration with
// respect to CLK.

-DATA_WIDTH(2), // Sets how many bits from the fabric to serialize to the 10B.

-OUTPUT_MODE(**'SINGLE_ENDED*"), // Output Mode.

- SERDES_MODE(*'MASTER™), // Indicates whether SERDES is being used as a Master or Slave when
// cascaded.

-TRAIN_PATTERN(O) // Training pattern. See comments with TRAIN pin.

)
OSERDES2_inst (
-0Q(0Q), /7
// SHIFTOUT1 - SHIFTOUT2:
// greater than 4.
-SHIFTOUT1(SHIFTOUT1),
-SHIFTOUT2(SHIFTOUT2),
// SHIFTOUT3 - SHIFTOUT4: 1-bit (each) Differential data output signal (dummy in Master).
-SHIFTOUT3(SHIFTOUT3),
-SHIFTOUT4(SHIFTOUT4),
-TQ(TQ), // 1-bit Tristate path output to pad or IODELAY2.
.CLKO(CLKO), // 1-bit Optionally Invertible 10 Clock network input. This is the primary clock
// input used when the clock doubler circuit is not engaged (see DATA_RATE
// attribute).

Data path output to pad or I0DELAY2.

1-bit
1-bit (each) Cascade data output signal (dummy in Slave). Used for DATA WIDTHs

.CLK1(CLK1), // 1-bit 10 Clock network input. Optionally Invertible. Timing note: CLK1 should
// be 180 degrees out of phase with CLKO.

_.CLKDIV(CLKDIV), // 1-bit Global clock network input. This is the clock for the fabric domain.

// D1 - D4: 1-bit (each) Data input

.D1(D1),

.b2(Db2),

.D3(D3),

.D4(D4),

- 10CE(I10CE), // 1-bit "Transfer Out™ enable signal derived from BUFIO CE. This is the strobe
// that determines when the input data is sampled.

.OCE(OCE), // 1-bit Clock enable for data inputs.

-RST(RST), // 1-bit Shared Data/Tristate Reset pin. Asynchronous only.

// SHIFTIN1 - SHIFTIN2: 1-bit (each) Cascade data input signal (dummy in Master). Used for DATA_WIDTHs

// greater than 4.

_SHIFTINL1(SHIFTIN1),

-SHIFTIN2(SHIFTIN2),

// SHIFTIN3 - SHIFTIN4: 1-bit (each) Differential data input Signal (dummy in Slave).

-SHIFTIN3(SHIFTIN3),

_SHIFTIN4A(SHIFTIN4),

// T1 - T4: 1-bit (each) Parallel 3-State Inputs - Ports T1l to T4 are the location in which all parallel

// 3-state signals enters the OSERDES2 module. This port is connected to the FPGA fabric, and can be

// configured from 1 to 4 bits. This feature is not supported in the extended width mode.

.T1(T1),

.T2(T2),

.T3(T3),

T4A(T4),

.TCE(TCE), // 1-bit Clock enable for tristate inputs.

-TRAIN(TRAIN) // 1-bit Enable use of the training pattern. The '"train" function is a means of
// specifying a fixed output pattern that is used to calibrate the receiver of the
// signal. This pin allows the fabric to control whether the output is that fixed
// pattern or the input data from the pins.

s
// End of OSERDES2_inst instantiation
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EA4E . FHALY ILAVE & XILINXs

PCIE_A1

Z1JST 47 : PCI Express

PCIE_A1
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& XILINXs EA4E . THAY TLAVE

M=

ZDIZL AME, RocketlO™ b7 v —oX T aws RAM, 8EXF sy s VY —R7pE | FPGA DIEnn)y — 2L
PEHLET, PCI EXPRESS® 7 %A% PCIEAL 2L TA 7 VALNTBITIE, #F CORE Generator™ (ISE®
Design Suite {28 £45) 2% 1L C PCI EXPRESS T %A A ® LogiCORE™ [P 27 Z/ER L TL7Z&Vy, LogiCORE
X, PCIEAL Y70 =T FUIT AT A AR T—RL, A X —T = A A% FPGA VY —RIZEHIL, T _RTORE
HEHREL T, VTN Ta—PF =l TN T WA F =T = A AE ML F T,

THAODADAE
DTV A NEA AR =— T BITIE, PCLEXPRESS® =2 7 F7/- 1320 L AV NS te B Ea T2 HLET, =
DIV AV MIBEEA L AZ L T— N2 WTLIE RN,
AR
Spartan—-6 FPGA RocketlO GTP b7 v —/N —H— H AR

PCI EXPRESS® Fi LogiCORE™ IP Spartan—6 FPGA ft &= FARA s 7y vill 2—%— HAK
Spartan—6 FPGA 7 —# > —bh : DC Bt B I OAA » F ik
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E4E . THAY ILAVE & XILINX:

PLL_BASE

J1)SF 47 : Basic Phase Locked Loop Clock Circuit

PLL_BASE
Attributes CLKOUTO
BANDWIDTH=PTIMIZED e
CLKIN1 CLKFBOUT_MULT=1 | CLKOUT1
CLKFBOUT_PHASEQ
™ CLKIN_PERIOD=0 CLKOUT2
CLKFBIN CLKOUTO_DIVIDE=1 -

] ¥ CLKOUT3
CLKOUTO_PHASE=0 |~
CLEOUTO_DUTY_CYCLE=0.5
CLKOUT1_DIVIDE=1 | CLKOUT4
CLKOUT1_PHASE=0
CLKOUT1_DUTY_CYCLE=0.5 | CLKOUTS
CLKOUTZ_DIVIDE=1
CLKDUT2_PHASE=0
CLKOUT2 DUTY_CYCLE=D.5
CLKOUT3_DIVIDE=1 | CLKFBOUT

RST CLKOUT3_PHASE=0

i CLKOUT3_DUTY_CYCLE=0.5
CLKOUT4_DIVIDE=1
CLKOUT4_PHASE=D
CLKOUT4_DUTY_CYCLE=0.5
CLKOUTS_DIVIDE=1 | LOCKED
CLKOUTS_PHASE=0
CLKOUTS_DUTY_CYCLE=05
COMPENSATION=

SYSTEM_SYNCHRONOUS

DIVCLK_DIVIDE=1
REF_JITTER=0.1

Fhase Locked Loop
Clock Circuit

M=

ZDOTFT AL L A ME, FPGA W EANERIEI B O i F 12kt 5 70y 7 GBI O vy 7 & B EE & F 2 T- =~
FyRfifayy )L—7 7ayZEK T, PLLADV FH Ay ZL AL MOH 7y T3, PLLBASE 24 5L 13
EAED PLL 7y Z7EIEEIZB W CRE D HIZ/RDET, Zoa R —xM2iE PLL TR AIEEZ2 T X CTOMRE
> TWERANR, AN7ay O HES 7R, G, DETE FT 2a—T 4 TAITNRTV v H T4 NEEIE
B AR EENRHL £,

ENOE L

R—h2& A A L] HHRe

rvay 7 WI1/ANT)
CLKOUTO ~ 5 ) 1 RAAAHIESND 6 B S 7uy 70 1
CLKFBOUT ) 1 Iay ) Foy U — 7 OBIEFE T e i E D70

WA BHE M PLL 74 —R Ay, ZoH o
Bt DA, I T EIC k> TRV ET,

CLKIN AF 1 PLL ®»/wvvy7 Y —AANF], FPGA OHEHI/vv s v
>.DCM ey v 721 BUFG e
WX o TEREh SN E T,

CLKFBIN S 1 savy 7 4—K v ANJJ, CLKFBOUT &R—hkh5
DIHFERETEET,

AT — XA/ KA

LOCKED H A 1 PEART FAAVRRE T L, BIENRBIG T RE THDHZ
LaERT R T

RST AS 1 FERBV BB
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£ XILINX FTA4EFE . THAY ILAVE
THADARFE
AVAB T —gy HELE
HERR S
CORE Generator™ BL O 4 —FK N
~7rdOHPR—hk ]
oL ~ |,
ERARELE
B 47 | {E TI+ILE 5 BA
COMPENSATION e %) | SYSTEML SYSTEM_ ANH17vays® PLL (iR A ELF
SYNCHRONOUS, SYNCHRONOUS | 4, 5 _Tohrmy 78I % T4 554
SOURCE_ 1% SYSTEM_SYNCHRONOUS %, Zaw 7
SYNCHRONOUS T —Z ERITPAE S THRLFR D3 T > T
W5 EXIZIT SOURCE_SYNCHRONOUS
EHEHALET,
BANDWIDTH %] | HIGH, LOW, OPTIMIZED Dok i — Ul O PLL B I
OPTIMIZED B47 PLL 055 TILIY R AEIEE
CLKOUTO_DIVIDE , pEg 1~ 128 1 B D JE W B & H 328412, CLKOUT
CLKOUTI1_DIVIDE, sav WM hESETHEERELET,
CLKOUT2_DIVIDE , ZDOfEE FBCLKOUT MULT &6 H 4
CLKOUT3_DIVIDE , B EE R FDF T,
CLKOUT4_DIVIDE .
CLKOUT5_DIVIDE
CLKOUTO_PHASE . T 0.01 ~ 360.0 0.0 CLKOUT Zwuy 2 i 1D kA7 &R
CLKOUTI1_PHASE . EEHTHEELET, 90 1% 90 EE/iT 4
CLKOUT2_PHASE . D1 AT NVONAA 7', 180 1%
CLKOUT3_PHASE . 180 EX7-1% 2 50D 1 AUV DA ARF
CLKOUT4_PHASE . vy ERLET,
CLKOUTS5_PHASE
CLKOUTO0_DUTY. CYCLE, R 0.01 ~ 0.99 0.50 CLKOUT 7ty 7 HDF 2—F 4 YA
CLKOUTI1_DUTY. CYCLE, NWEN—ENTHEELET, 0.50 D
CLKOUT2.DUTY_ CYCLE, E T a—T 4 AT 50% IR0 ET,
CLKOUT3.DUTY_ CYCLE,
CLKOUT4.DUTY. CYCLE,
CLKOUT5.DUTY. CYCLE
CLKFBOUT.MULT g |1~ 64 ! B B 5 R D 12, =T
CLKOUT vy 7 i J1% %3 D%+
FELEY, ZOfEE CLKOUTH DIVIDE &
O T EE AR EDET,
DIVCLK_DIVIDE HHH 1~ 52 1 FTRTOH A ray o4y EETEE
CLKFBOUT_PHASE FEH 0.0 ~ 360 0.0 oy T4—R R 2O T
MR THEELET,
REF_JITTER X 0.000 ~ 0.999 0.100 VI7LU R ayy PyBE V77w
2 a7 OEIETRLULIZ Ul (2= h A
UH—N V) THRELET, ZofEix, A
a7 O RE—7 by B —ZfEHICL
9,
CLKIN_PERIOD K 1.000 ~ 52.630 0.000 PLL CLKIN A ~® A S A% 7E (ns)
Spartan-6 54 J5!) A/ K (HDL A)
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F4E . THAY ILAVE & XILINX:

VHDL i (A RAVL T —23Y)

KD 2 DOMWLPFELIRWNE ST — L, =V T4 T4 H S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PLL_BASE: Phase-Lock Loop Clock Circuit

- Virtex-5, Spartan-6

—-- Xilinx HDL Libraries Guide, version 11.2

PLL_BASE_inst : PLL_BASE

generic map (
BANDWIDTH => "OPTIMIZED", -- "HIGH", "LOW" or "OPTIMIZED"
CLKFBOUT_MULT => 1, -- Multiplication factor for all output clocks
CLKFBOUT_PHASE => 0.0, -- Phase shift (degrees) of all output clocks
CLKIN_PERIOD => 0.000, -- Clock period (ns) of input clock on CLKIN
CLKOUTO_DIVIDE => 1, -- Division factor for CLKOUTO (1 to 128)
CLKOUTO_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUTO (0.01 to 0.99)
CLKOUTO_PHASE => 0.0, -- Phase shift (degrees) for CLKOUTO (0.0 to 360.0)
CLKOUT1_DIVIDE => 1, -- Division factor for CLKOUT1 (1 to 128)
CLKOUT1_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT1 (0.01 to 0.99)
CLKOUT1_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT1 (0.0 to 360.0)
CLKOUT2_DIVIDE => 1, -- Division factor for CLKOUT2 (1 to 128)
CLKOUT2_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT2 (0.01 to 0.99)
CLKOUT2_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT2 (0.0 to 360.0)
CLKOUT3_DIVIDE => 1, -- Division factor for CLKOUT3 (1 to 128)
CLKOUT3_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT3 (0.01 to 0.99)
CLKOUT3_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT3 (0.0 to 360.0)
CLKOUT4_DIVIDE => 1, -- Division factor for CLKOUT4 (1 to 128)
CLKOUT4_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT4 (0.01 to 0.99)
CLKOUT4_PHASE => 0.0, -- Phase shift (degrees) for CLKOUT4 (0.0 to 360.0)
CLKOUTS5_DIVIDE => 1, -- Division factor for CLKOUT5 (1 to 128)
CLKOUT5_DUTY_CYCLE => 0.5, -- Duty cycle for CLKOUT5 (0.01 to 0.99)
CLKOUTS5_PHASE => 0.0, Phase shift (degrees) for CLKOUT5 (0.0 to 360.0)
COMPENSATION => "SYSTEM SYNCHRONOUS" —-- "SYSTEM_SYNCHRNOUS",

—— ""SOURCE_SYNCHRNOUS'™, "INTERNAL",
- "EXTERNAL", *DCM2PLL", '"'PLL2DCM"

DIVCLK_DIVIDE => 1, -- Division factor for all clocks (1 to 52)
REF_JITTER => 0.100) -- Input reference jitter (0.000 to 0.999 Ul%)
port map (
CLKFBOUT => CLKFBOUT, -- General output feedback signal
CLKOUTO => CLKOUTO, -- One of six general clock output signals
CLKOUT1 => CLKOUT1, -- One of six general clock output signals
CLKOUT2 => CLKOUT2, -- One of six general clock output signals
CLKOUT3 => CLKOUTS3, -- One of six general clock output signals
CLKOUT4 => CLKOUT4, -- One of six general clock output signals
CLKOUT5 => CLKOUTS5, -- One of six general clock output signals
LOCKED => LOCKED, -- Active high PLL lock signal
CLKFBIN => CLKFBIN, -- Clock feedback input
CLKIN => CLKIN, -- Clock input
RST => RST -- Asynchronous PLL reset

):

-- End of PLL_BASE_inst instantiation

Spartan—6 5147 35') H4K (HDL )
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& XILINXe

Verilog

Bk (A REVT—23Y)

// PLL_BASE: Phase-Lock Loop Clock Circuit

//

Virtex-5, Spartan-6

// Xilinx HDL Libraries Guide, version 11.2

PLL_BASE #(
_BANDWIDTH("'OPTIMIZED"), // "HIGH",
.CLKFBOUT_MULT(1), 1/
.CLKFBOUT_PHASE(0.0), 7/
.CLKIN_PERIOD(0.000), 1/
.CLKOUTO_DIVIDE(1), V4
_CLKOUTO_DUTY_CYCLE(0.5), 7/
.CLKOUTO_PHASE(0.0), //
.CLKOUT1_DIVIDE(1), 1/
.CLKOUT1_DUTY_CYCLE(0.5), 7/
.CLKOUT1_PHASE(0.0), 1/
.CLKOUT2_DIVIDE(L), V74
.CLKOUT2_DUTY_CYCLE(0.5), 7/
.CLKOUT2_PHASE(0.0), //
.CLKOUT3_DIVIDE(1), 1/
.CLKOUT3_DUTY_CYCLE(0.5), 7/
.CLKOUT3_PHASE(0.0), 7/
.CLKOUT4_DIVIDE(1), 1/
.CLKOUT4_DUTY_CYCLE(0.5), //
.CLKOUT4_PHASE(0.0), 1/
.CLKOUT5_DIVIDE(L), V4
_CLKOUT5_DUTY_CYCLE(0.5), 7/
.CLKOUT5_PHASE(0.0), //

. COMPENSATION(**'SYSTEM_SYNCHRONOUS™),

.DIVCLK_DIVIDE(L),
-REF_JITTER(0.100)

) PLL_BASE_inst (

);

-CLKFBOUT (CLKFBOUT), // General output feedback signal
.CLKOUTO(CLKOUTO), // One of six general clock output signals
.CLKOUT1(CLKOUT1), // One of six general clock output signals
.CLKOUT2(CLKOUT2), // One of six general clock output signals
.CLKOUT3(CLKOUT3), // One of six general clock output signals
.CLKOUT4(CLKOUT4), // One of six general clock output signals
-CLKOUT5(CLKOUT5), // One of six general clock output signals
.LOCKED(LOCKED), // Active high PLL lock signal
_.CLKFBIN(CLKFBIN), // Clock feedback input

-CLKIN(CLKIN), // Clock input

-RST(RST) // Asynchronous PLL reset

//
//
//
//

"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 CLKOUTS
// 'SYSTEM_SYNCHRONOUS",

128)
99)

(0.0 to 360.0)

128)
99)

(0.0 to

128)
99)

(0.0 to

128)
99)

(0.0 to

128)
99)

(0.0 to

128)
99)

360.0)

360.0)

360.0)

360.0)

(0.0 to 360.0)

"'SOURCE_SYNCHRONOUS'™, "INTERNAL'", "EXTERNAL",

“DCM2PLL"™, *PLL2DCM™"

Division factor for all clocks (1 to 52)

Input reference jitter (0.000 to 0.999 Ul%)

// End of PLL_BASE_inst instantiation

EER N
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E4E . THAY ILAVE & XILINX:

POST_CRC_INTERNAL

T1)=F 47 : Post—configuration CRC error detection
POST_CRC_INTERMNAL
CRCERROR |—

X11172

S

ZOTVIT 4T HFEHLAN—RU =T 15 CRC =7 —%2HELET, ZOFH LT UIT 47 1% POST CRC ZHE5ET 5
7-OIZBIMENTWET, F7-. CRC_EEXTSTAT DISABLE 37 7T 4 _X—hEH TS EXD POST CRC AT —H A~
DOM—T 72 THLHVET,

R—b D& A

R—r4 24T B T AE
CRCERROR H 1 a7 4Xal—ar o
CRC =7 —

THAODANFE

A AR —g He 0%
HERR P
CORE Generator™ LY % —R [
~ 7D YR —h R

VHDL 2t (A RAVL T —23Y)

—-- POST_CRC_INTERNAL: Post-configuration CRC error detection
- Spartan-6

-— Xilinx HDL Libraries Guide, version 11.2

POST_CRC_INTERNAL_inst : POST_CRC_INTERNAL
generic map (

port map (
CRCERROR => CRCERROR -- 1-bit Post-configuration CRC error
);

-- End of POST_CRC_INTERNAL_inst instantiation

Verilog ik (/2 RA L T —23Y)

// POST_CRC_INTERNAL: Post-configuration CRC error detection

// Spartan-6

// Xilinx HDL Language Template, version 11.1

POST_CRC_INTERNAL POST_CRC_INTERNAL_inst (
.CRCERROR(CRCERROR) // 1-bit Post-configuration CRC error

):

// End of POST_CRC_INTERNAL_inst instantiation

SFE R
Spartan-6 FPGA 227 ¥ 2L — gy 22— — H AR
Spartan—6 FPGA & —# > —h : DC Fith B L ORA v F itk
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£ XILINX: EBA4E . FHAY ILAVE

PULLDOWN
J1JS=F 47 : Resistor to GND for Input Pads, Open—Drain, and 3—-State Outputs
PULLDOWN

X10650

BZ=
ZOWPLT L ANI, AT ) B ROARYRICERL, 7a—h T 5 EEOH L/ —RDuyy s L~L%k Low
[ = N

R—rDERBA

R—k% A [ B HEHE

0 7 1 TS (B LA — M )

THAVDANAE

AVARB =gy T
i 4%
CORE Generator™ LW 44 —F R
~7udDYR—k ol

VHDL 2t ([ RAVS T —23Y)
WD 2 SOWEINEFEELLWESIIat— L, = T4 T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;
—-- PULLDOWN: 1/0 Buffer Weak Pull-down

- All FPGA
-— Xilinx HDL Libraries Guide, version 11.2

PULLDOWN_inst : PULLDOWN
port map (

0=>0 -- Pulldown output (connect directly to top-level port)
):

-- End of PULLDOWN_inst instantiation

Verilog 2k ({1 RAV L T—23Y)
// PULLDOWN: 1/0 Buffer Weak Pull-down
// All FPGA
// Xilinx HDL Libraries Guide, version 11.2
PULLDOWN PULLDOWN_inst (
.0(0) // Pulldown output (connect directly to top-level port)
)

// End of PULLDOWN_inst instantiation

Spartan-6 54 J5!) A/ K (HDL A)
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EA4E . FHALY ILAVE & XILINXs

MR
Spartan—-6 FPGA SelectlO VY —A @ —H#— AR
Spartan—6 FPGA & —# < —h : DC #tEB L OAA v F Hi ik
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£ XILINX: EBA4E . FHAY ILAVE

PULLUP

)25 417 : Resistor to VCC for Input PADs, Open-Drain, and 3-State Outputs
PULLUP

X1069%

M=

ZOTHAY TV AVME L DD AT STAAT = I TR F AR — RSN E E 71355 — A THRE X U
TRNEX|T, fE, weak High TEREITEXE T, ZOTLAUNI, TRTORITANBEHEINLTWRNWEXIZA—T R
LAy ZLAVRBIR=Zaoayyr L% 1 (High) I2LU%4,

R—b DA
H— G g 8
0 ) 1 77 7 W) Gk AR — N B )

THALDANAE

ARG =gy aJ
i i

CORE Generator™ 3L O\ 4 —FK A ]

~ /DY AR—k Pt

VHDL ik (A RAVLIT—3Y)

WD 2 DO LBFELRWIGEITaE =L, =0 T4 T H 5 ORIV AHT ET,
Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLUP: 1/0 Buffer Weak Pull-up

-— All FPGA, CoolRunner-11

-— Xilinx HDL Libraries Guide, version 11.2

PULLUP_inst : PULLUP

port map (
0=>0 -- Pullup output (connect directly to top-level port)
)s

-- End of PULLUP_inst instantiation

Verilog 8t (A2 RA IT—23Y)
// PULLUP: 1/0 Buffer Weak Pull-up
// All FPGA, CoolRunner-11
// Xilinx HDL Libraries Guide, version 11.2
PULLUP PULLUP_inst (
.0(0) // Pullup output (connect directly to top-level port)
)

// End of PULLUP_inst instantiation
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£ XILINX: EBA4E . FHAY ILAVE

RAM128X1D
)25 47 : 128-Deep by 1-Wide Dual Port Random Access Memory (Select RAM)
b RAM128X1D
A(6:0)
= SPO
WE | T
weuk |

[ Auributes
OPRA®0) | [t

AN

128x1 Dual-Port LUT RAM

M=

ZDOTHA T ACME 128 U—FR X 1 B h®D RAM THiA ML/ EZIABLR—IRHY, T8 A 32—V (WE) 8
High DLXIZTRL A NZR A THESNar —2a i D AT —2 EUVOEPRESATFNE T, ZOEXALRIL
WCLK DNEH EAAY Ty P DEBITEITII., [RUAED SPO IZH JEE T, WE 28 Low O EXZIER MBI H LA
FEITEN, TRV A N2 A THREESNT-AEY ubr— a0 OfEN SPO IZFEFRIBTH &N ET, 7R A /23X DPRA
DEEETTHZEIZLY, FiAHUA—NCIEIERBITAHLEZFETTEXET, DPO IZZOMEAH sihvET,

H— D B

H— 5 g .

SPO ) 1 FRLA SR A CHRES B L/ B XA BH— 10
F—s i)

DPO ) 1 FIL A /3% DPRA CHES U B2 LA — hD 7 — 2 1 )

P A ! FRLR R A CHRES BEART — 2 AN

A AT 7 FAHL/ EEIABR—FDOTRL A RR

DPRA A 7 I LA DT FL 2 2

WE AT 1 AN AF—T

WCLK A 1 SR 7y (FHH LR

AVAR LY = TR, 2O R — RN RD IO H L E T,

WCLK A Jj&7uays V) —R2, D AEENT DT —% —R|Z, DPO /1% FDCE @ D A j7x X o
e F 2T 4 32— a R LET,

F 7 ar T, SPO W& 2T AT 4 32— a \ZEERE T 50, I RERICTH2EbTEET,
ruay AFX—7 ) (WE) (X, B8R T A~ A RX—T L VY —ATHFELE T,
TEYR NZATFAH L/ EZABTRLAIL, TEYh 232 DPRA X554 L 7 RLURIZHSGE T AMERHDET,
128 B h> 16 HEEL THERSALD INIT JEMET, RAM OXJHIEZ R E CEET,
BELZRWEG AL, FIEEIZ T ~TEriZkhxd,
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& XILINXe

THAVDANFE

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

AR R 1%

JE B4T B TIHIE

L

INIT 16 #E¥ 128 By MiE T RC¥n

RAM D]l % $8 &

VHDL 21k (A REVS T—23Y)

WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S 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-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

RAM128X1D_inst : RAM128X1D
generic map (
INIT => X"00000000000000000000000000000000"")

port map (
DPO => DPO, -- Read/Write port 1l-bit ouput
SPO => SPO, -- Read port 1-bit output
A => A, -- Read/Write port 7-bit address input
D => D, -- RAM data input
DPRA => DPRA, -- Read port 7-bit address input
WCLK => WCLK, -- Write clock input
WE => WE -- RAM data input
)

-- End of RAM128X1D_inst instantiation

Verilog S8k (/Y REL T —23Y)

// RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read

// dual-port distributed LUT RAM
// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

RAM128X1D #(
- INIT(128~h00000000000000000000000000000000)
) RAM128X1D_inst (
_.DPO(DPO), // Read port 1-bit output
.SPO(SPO), // Read/Write port 1-bit output
_ACA), // Read/Write port 7-bit address input
.D(D), // RAM data input
_DPRA(DPRA), // Read port 7-bit address input
_WCLK(WCLK), 7/ Write clock input
-WEQWE) // Write enable input
):

// End of RAM128X1D_inst instantiation

Spartan—6 5147 35') H4K (HDL )
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FFIE R
Spartan—6 FPGA 2 74Xy 7V uyvwy Ty 2—%— JAR
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E4E . THAY ILAVE & XILINX:

RAM256X1S

J1)3F 47 : 256-Deep by 1-Wide Random Access Memory (Select RAM)

D RAM256X1S

0
A(7:0) —
-

we | [aw |
| | mm=000000000000000000000000....|

WCLK
—> 256X1 Synch Write/Async Read
Single-Port LUT RAM

X10958

M=

ZOTHAL TUACRNE, 256 V—K X 1 E vk RAM T, R ESIAARLIER Y FAHUEREZ ML TOET, 2
® RAM X, T /34 AD LUT (Select RAM EHFEIEND) 2L TAL VARSI, Ty RAM VY — 2%
FEALEE A, REFAHLEITISA R MOV P AFEMAIF TRICATARICE E CE £, 72770, ZOHA/IE
RAM (L 2ZTCRICZay 7 2 4200 ERHYET, RAM256X1S 121E. 77T 47 High A~ A%—7 /L (WE)
D&Y ZOE 57 High 127258, WCLK BV DD ERV Ty TD ANT —Z EVDIENRATY TLAIZEZIAE
NET, M5 013, WE DEIZHDDL T, TRLA SZA THRESNT-AEY b —arOfx i hLET, EX
IANBPFITSNDE M ITOENEFHINET,

R—rDERHA

R—r% A ] e
O ) 1 TRLZNZA THRESNZHAHL/EFEEIA
HAR—bOT—2 M)
AT 1 TRLANZA THRESNEEZIALT —FNT)
A AN 8 AL/ EXIADBR—FDTRL A SRR
WE AT 1 FAh A R—T v
WCLK ATJ 1 FAL vy GRAHUILIERE)
THAUDARNAE
AVAB =gy A
7 B
CORE Generator™ L w4 —F AH]
~ 7D R—k A~ H]

AVAR LY T— "N T ARG, 203 R — R N R O IR LET,

WCLK A1&7vayy V—RZ, D ANENTDHT —4% V—RIZ, O tH11% FDCE @ D A J172E D
e F 2T 4 32— a R LET,

ruay AFX—7 ) (WE) (X, BRI A~ ARx—T )L YV —ATHFELE T,

8 E Yk NAANL, HAHL/EFEEALDY — AT LET,

256 B R 16 EEHTHERRE D INIT BT, RAM OFIHEZ i E CEET,
RELZWIEA T, MIHEIE T X TERIZZR20ET,
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& XILINXe

AR R 1%

EyE:

"84T

=}

EiER

INIT

16 15

256 B M

RAM DI i % $5

VHDL 88k (A2 AR T—23Y)

WD 2 OO XNFELLWESITa—L, =T 4T 4B S DRI

Library UNISIM;

use UNISIM.vcomponents.all;

(DA £

-- RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read
- single-port distributed LUT RAM
- Virtex-5/6, Spartan-6

-— Xilinx HDL Libraries Guide, version 11.2

RAM256X1S_inst :
generic map (

RAM256X1S

INIT => X*"0000000000000000000000000000000000000000000000000000000000000000")

port map (
0 => 0, -- Read/Write port 1l-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 52k (A2 XAV T —23Y)

// RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read
// single-port distributed LUT RAM

// Virtex-5, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2

RAM256X1S #(

- INIT (256~ h0000000000000000000000000000000000000000000000000000000000000000)
) RAM256X1S_inst (

-0€0),
-A(A),
_WEQWE),

_WCLK(WCLK), 7/ Write clock input

.D(D)
);

// RAM data input

// End of RAM256X1S_inst instantiation

EER N

// Read/Write port 1-bit output
// Read/Write port 8-bit address input
// Write enable input

Spartan-6 FPGA 2t 74Xy 7 )L vy Tayy a—%— TAR
Spartan—6 FPGA 7 —% > —h : DC $EB I OAAL v T F ik
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EA4E . FHALY ILAVE & XILINXs

)25 47 : 32-Deep by 8-bit Wide Multi Port Random Access Memory (Select RAM)
DIA(1:0 RAM32M —
ADDRA(4:0 —
DIB(1:0 —
ADDRBI(4:0 o
DIC(1:0 —_—
ADDRG(4:0
DID(:0 o
ADDRD(4:0
WE
WCLK
32-Deep by 8-Wide
Multi-Port LUT RAM
X952

ZOFHA mLAUNE, 32 V=K X 8 B hD < /L F R —h RAM C. [AIH E&IA 2 &I R 58 0 HH LR E 2l 2. C
WET, ZD RAM X, T/31AD LUT (SelectRAM™) Zffi L TA L T VA NSNDT= T /XA ADT 17 RAM U
V—2ZERLER Ay RAM32M 1. 1 DDRTAZIIAL TIARENET, GENDIDIL, 8 EVFEXAL, 2 E Y
A LOR =K1 DL FCAEINLOD 2 B hOFEAH LA —R2 3 D TT, ZHICED, NAMEDOEZAALLIM
NELTE 2 B hOFE AU ATHEZ: RAM A TXE9, DIA, DIB, DIC, B8XODID AN T XTHLT —H AT
fesiubH e, 20 RAM ITZEt AL/ EBEIAFHR—K 1 D, ML LG5 AH LA —F 3 20 32x2 7T v R R"—h AEVIZT
&F9, DID BT TURICERH SN S A DOD 13ff S EH A, ADDRA, ADDRB, ADDRC M[RIUT R Az 8t
ENHE, ZD RAM 1F 32x6 D EHIZRT 27 /L 7R—h RAM (2729 F3°, ADDRD %% ADDRA, ADDRB, ADDRC (Z#%#5¢
SnbE,32x8 DT L IR—R RAM TR0 Ed, 20 RAM ITIE IEICH AT RER O T4 ¥ 2L —ar NH0ET,

Spartan—6 5147 35') H4K (HDL )
UG615 (v11.4) 2009 £ 12 A 2 H http://japan.xilinx.com 229



& XILINXe

AR— D 5t 5

R—r% A BEBE

DOA Hi 77 T7RL A N2 ADDRA CHRESINFHAH LR —FD T —
27

DOB H 7 T RUA 23A2 ADDRB THEIN A H LR —hD T —
27

DOC H 77 TRV A X2 ADDRC CHEESN =i A H LA —bD T —
&7

DOD H 7 TRL A SZ ADDRD CHESN it L/ EZAHR —b
DT —H 7]

DIA AT ADDRD THESINTEZIALT —X AN GiArHUH T
ADDRA THE)

DIB AT ADDRD CHEEINTEXIALT —H AT GEAHLH DT
ADDRB T &)

DIC AT ADDRD CHESNIEHEIALT —Z AT) G H U
ADDRC T8 7E)

DID AT TRLUA /XA ADDRD THRESNIZEZIALT —F AT

ADDRA AT FAHLT R R N2 A

ADDRB AT FAHLTRL A N2 B

ADDRC AT FOHLTRL A RR C

ADDRD AT 8EYRDTFT —FEXALR—F, 2V IDT —FHHRHL
R—FDTRL A NZ D

WE AT FAS A F—T I

WCLK A FAN Iy s GEdkHUIXIER )

THAVDANAFE

A VARR L T—g il

] 4t
CORE Generator™ B LN 4 —FK NGl
~7adHR—h ol

ZOxELANE, R EEIALLIER G H UEREAfF 2 72 RAM 25tk 35281280, Ay — L CTHEGR TE D &
NTIRBHZENHVET, RAM OB L O —RFIOFEMIL, ARy —NVDO~v=aT7 LEZRLTIZE, RAM32M
DAVAZ =2t RAM 77> 7o a iR E T4 ENR G L6, 2V R — 3 M FEICEIT
FARCECE T DML ERNH LG A ICEITTIHIEEBEOLET, RMIGAHLEITHIH A1, RAM32M O 1%
FDRSE (282 L C o7 7o 7o a OB NAAI T &\ ESTAZELRIHET T 28, % O RAM O#{ETIIARE T,

AV NR—=HEZDAVR =R DIy ATNGEMTBE, 70y Db TRy TT —H e AN TEET, 20
AN =R I Ty VNIRRT, 78y 7 DIE FHAYT YT RAM ~DEXIALEFEITTEET,
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E4E . THAY ILAVE & XILINX:

AAZ Y T— T AEE ZOa R — 3 M RO LR LEd, WCLK A&7y Y —A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC 135 A L 7 RL RICHE e T AMERHVET, 4723 TINIT A, INIT_B, INIT_C, INIT.D Bt4&fH 42
&L BR—FOWHIATINEE 64 b (16 #5) THRETEET, RAM @ INIT fEi%, ADDRy[z] = INIT y[2%z+1:2%z]
TEHEENET, 7282013 RAM @ ADDRC A —hk2% 00001 O34, INIT_CI3:2] fEARF DT RL A THRYIDEZXIA L
DMTHOIDHREIO DOC R —hDOFHWHEIZZ2DET, FRELARWEGAIT, MIEEIZ T X TEaIcRvET,

EARTREG IR 1%

B /A4 & TI+IE B

INIT_A 16 #E%K 64 v MiE 4 _CE¥n A FR—h RAM O WJHIE 245 &
INIT_B 16 1%k 64 £ Mi FTRTER B AR —h D RAM DY HIEZ 5 &
INIT_C 16 #E# 64 £ M JRTER C R—ho RAM DO WIHIEZFE E
INIT_D 16 5K 64 £ ME FTRTCER D F—h® RAM O Y% 15 &

VHDL i2ik (A2 RAV T — 7))
WD 2 SORETHIFIELE WSS ITa— L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM32M: 32-deep by 8-wide Multi Port LUT RAM

- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

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

-- End of RAM32M_inst instantiation

Spartan—6 5147 35') H4K (HDL )
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& XILINXe

Verilog

Bk (A REVT—23Y)

// RAM32M: 32-deep by 8-wide Multi Port LUT RAM

//

Virtex-5,

Virtex-6, Spartan-6

// Xilinx HDL Libraries Guide, version 11.2

RAM32M #(
_INIT_A(64~h0000000000000000), // 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) , //
.DOC(DOC) , //

.DOD(DOD), //
_ADDRA(ADDRA), 7/
.ADDRB(ADDRB), //
.ADDRC(ADDRC), 7/
.ADDRD(ADDRD), //

_DIA(DIA), 1/
//
.DIB(DIB), 1/
//
.DIC(DIC), //
1/
.DID(DID), 7/
1/
_WCLK(WCLK), /7
_WE(WE) 1/

Read port A 2-bit output

Read port B 2-bit output

Read port C 2-bit output

Read/Write port D 2-bit output

Read port A 5-bit address input

Read port B 5-bit address input

Read port C 5-bit address input

Read/Write port D 5-bit address input

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRA

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRB

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRC

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRD

Write clock input

Write enable input

// End of RAM32M_inst instantiation

SFE R
Spartan-6 FPGA 274X ¥ 7 /)L vy 7y ) 2—%— HAR
Spartan—6 FPGA 5 —# > —h : DC Fith B L ORA v F Ktk
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E4E . THAY ILAVE & XILINX:

RAM32X1S
)27 47 : 32-Deep by 1-Wide Static Synchronous RAM
RAM32X1S
WE | | O
o
wouk
A0 |
A1 |
A2 |
A3
Ad

ZOTHA T AMNE 32U —K X 1 Evho SRAM T, RIMEZALERELZHZTHOET, 748 32—/ (WE)
2 Low D5 A 7av7 (WCLK) OEB TSI, RAM TSI TWODIEIEZE /L E8 A, WE 23 High (2
72%L, WCLK 23 Low 75 High (280 RbHEXIZ, 7 —HX AJ) (D) DAEN 5 EvROT R A (A4 ~ A0) TiEIRS4
FU—Rice—RENET, BXIALEZELATICIE, WCLK 28 Low 735 High 12810 L ARTIC, EBXALTRL A
ETF — A AT DEE L ESEDLVLENHVET, WCLK 13T 74V T T 7747 High T MR, A3 —Z%&f
LCT 7747 Low IZT5ZEHTEET, WCLK DA Ry MIELE SN T-A L /3 —F X, RAM 7 a7 NIZHL A
FNET,

HAE (0) I HENAEIZ., TRLVA B THRESN T2 RAM WO EIZERNEN TWAE T, INIT BIrEd
AT 5E, a7 4Fal—aJ12 RAM32X1S Z¥IH{L TE £,

iR

AR A
WE (E—F) WCLK D o]

0 (FEAHL) X X ey
1A HL) 0 X =y
1 (FEA L) 1 X 5
1 (FEZAZ) l D D

1 (FEAHL) 1 X =y
THAODANEE

A UAB =gy 7T

A HeSt
CORE Generator™ LW 44 —F R
~7uDY R —k NG
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& XILINXe

AR R 1%

B 24T B TIHIb

5t B4

INIT 16 %K 32 B ME T RC¥r

RAM O H) & 45 &

VHDL 88k (A2 AR T—23Y)

KD 2 OORESTNFELLEWVEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed => LUT RAM
- All FPGA
-— Xilinx HDL Libraries Guide, version 11.2

RAM32X1S_inst : RAM32X1S
generic map (
INIT => X'"00000000")

port map (
0 =0, -- RAM output
A0 => AO, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D =>D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM32X1S_inst instantiation

Verilog it (A2 RAV T —23Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 11.2

RAM32X1S #(
- INIT(327h00000000) // Initial contents of RAM
) RAM32X1S_inst (

.0(0), // RAM output

-A0O(AO), // RAM address[0] input
_A1(AD), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_A4(A4), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), // Write clock input
-WEQWE) // Write enable input

);

// End of RAM32X1S_inst instantiation

= TE R
Spartan—-6 FPGA 2 74X v 7 )L ayy7 Juavy) a—— H AR
Spartan—6 FPGA 7 —# > —h : DC $E B I OA A F ik
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EA4E . FHALY ILAVE & XILINXs

RAMG64M

T1)32T 47 : 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)
D) RAMG4M DOA

ADDRA(5:0 L

B
DE DOB
ADD RB{S:O‘ —

Attributes

DIG: | poc
ADDRC(5:0) | —

Attributes

DID
— DoD
ADDHD{S:L —
WE
WCLK 64-Deep by 4-Wide
T Multi-Port LUT RAM
x1es3

IDOTFWA T ANE, 64 U—F X 4 By bhD~</LFR—F RAM T, [AH E &AL & R 32 H U RE 2 2
TWET, TD RAM X, 7734 2D LUT (SelectRAM™ EHIEEND) AL TAL T VAL RENDTZD, Ty
RAM VY — 2% HALERHA, RAMOAM [T, 1 DDARTARIZAL TVAVIEINE T, S ENBDIE, 4 B REXA
Bl EYFRAHLOR—F 1 2L, RICATINLD 1 EYROFHALHLAR—RN 3 > T9, DIA, DIB, DIC, Bk
W DID AT RCECT —ZANICHEmESNLE, 20 RAM AL/ EZABR—F 1 D, ML L5 H
LAR—F 3 DD 64x1 Z7U v R R—h AEVICTEET, DID NI RICHEFESNLEA . DOD I HENEE A,
ADDRA, ADDRB, ADDRC 2 [RIU7 KL A IZHEFESILDHE, 20 RAM I 64x3 O HLAiZ2 T 27 /L AR —h RAM (2720 F
4, ADDRD %% ADDRA. ADDRB., ADDRC (Z#5fi S5 &, 64xd DI V)L AR—h RAM 2720 £9, Zd RAM IZ
I ENTHATRER I 74X 2L —2ar BHVET,
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£ XILINX: EBA4E . FHAY ILAVE

R—bDEREA

R—r& [ AME 2 T RE

DOA ) 1 7RLZ /32 ADDRA T EESN A H LR — RO F — 4 i /)

DOB 7 1 TRLA X2 ADDRB CHe BNzt A H LR — T —4 1)

DOC ) 1 7RL A /32 ADDRC THEES N #i A H LR — RO T — 5 )

DOD 7 1 TRL A /32 ADDRD THESIZiK A H L/ FEEIABR— DT — X2 H 7]
DIA NI 1 ADDRD THESN/HEEIART —X ANJ) (FedH L 711X ADDRA THE)
DIB AT) 1 ADDRD THREENT=EFEZIALT —F AN (HiAH LI J11% ADDRB THRE)
DIC AT 1 ADDRD THESN/EFEZIART —X AN T) (Fi#4 L H 711% ADDRC THE)
DID AT) 1 TRLA /X2 ADDRD THESN - HZIALT —Z AT

ADDRA AT 6 FMAHLTRL R X2 A

ADDRB AF 6 FAHAHLTRL R RZ B

ADDRC AT 6 BT RLR R C

ADDRD AT 6 4 EYRDTF —ZEXABR =, 1 EVIDTF —ZHERHLR—RDTRL A X2 D
WE AT 1 FANAR—T )V

WCLK AT 1 FAh ey (FGEAHUILIER )

THAVDANEE

AVARR L =g )

HeFw HEAE

CORE Generator™ B L O\ 4 —FK ol

~7adHR—h A ]

IOV AN, R EEIA S EIEFIHE A H U REZ (i 2 72 RAM &5tk 5281280, Ay — LV CHEm T& D&
NZ72BZENHVET, RAM OHEERB LR —RHIOFEMIL, Ak — NV DO~==27 V2SR TTZE, RAM64M
DAVAZ =2t RAM 77> 7o a iR E T4 ENR G L6, 2V R — 3 M FEICEIT
MR ECE T DML ERH DG EICEITTHIEEBEIOLET, RMGAHLEITHI% A1, RAM6AM O H /1%
FDRSE ([Z#5ft L C T 7o 7 ar O N ZAI 7% EEEDZEL A RETT ., BH O RAM OEETIIRE TY,
A NR—=HEZDALR—=R DIy ASNBMT 5L, 7y /OSE FRV Ty CF—4&E AN TEET, 20
AV NR—=RIT ay I NITHAIAEI, 787 DIH FIRDT YT RAM ~DEXIALEZEITTEET,

AV AP =T DA DAY R — R MNE RO IDICHERLET, WCLK A& /ays vV —X(Z, DIA, DIB,
DIC. DID A 1% #1455 —# V—A|Z, DOA, DOB, DOC, DOD i /J% FDCE & D A7 D5 A7 4
K= NI T D LW A IR EROERICLET, Zuvs A F—T7 L ¥ (WE) i, #7271k A
F—T I )= AT LET, 5 Ewh 2SZXAADDRD IEfi A H L/ EEIABRT R AIZ, 5 E vk 232 ADDRA, ADDRB,
ADDRC 13 A H LT R AT DML ENHVET, 47 a2 TINIT A, INITB, INIT_C, INIT_D &M% 4
HE KR —FOPMAETINEZ 64 B v b (16 #H) THETEET, RAM @ INIT fEiX. ADDRy[z] = INIT y[z] T
FHEINET,

7=&20E. RAM @ ADDRC "R —123 00001 D354, INIT_ C[1] fENZE DT RLATER YD EZIAL I THILHEITO DOC
R—bOPIMEIZARVET, HBELZVEE L. PIEIE T R TErIcR £,
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EA4E . THAY ILAVE £ XILINX:
L~ s
FERRTREGE M
B BT B TIAIb BZE:L]
INIT_A 16 %K 64 £ ME FTRTER A R—h® RAM O YA 15 E
INIT_B 16 %% 64 By M T _RC¥n B AR —h® RAM D W% 15 &
INIT_C 16 HE% 64 ¥ ME T _RCEn C R—FD RAM DO HI B A5 &
INIT_D 16 #E4% 64 £ M 4 _CEn D R—h RAM O HEZ 5 &
VHDL féit (A RE T —23Y)
KD 2 DOELDMFELRWEAITaE — L, T2 T 7455 ORI E7,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM64M: 64-deep by 4-wide Multi Port LUT RAM
- Virtex-5/6, Spartan-6
-— Xilinx HDL Libraries Guide, version 11.2
RAM64M_inst : RAM64M
generic map (
INIT_A => X"0000000000000000", -- Initial contents of A port
INIT_B => X"0000000000000000", -- Initial contents of B port
INIT_C => X"0000000000000000", -- Initial contents of C port
INIT_D => X"0000000000000000) -- Initial contents of D port
port map (
DOA => DOA, -- Read port A 1l-bit output
DOB => DOB, -- Read port B 1-bit output
DOC => DOC, -- Read port C 1-bit output
DOD => DOD, -- Read/Write port D 1-bit output
ADDRA => ADDRA, -- Read port A 6-bit address input
ADDRB => ADDRB, -- Read port B 6-bit address input
ADDRC => ADDRC, -- Read port C 6-bit address input
ADDRD => ADDRD, -- Read/Write port D 6-bit address input
DIA => DIA, -- RAM 1-bit data write input addressed by ADDRD,
-- read addressed by ADDRA
DIB => DIB, -- RAM 1l-bit data write input addressed by ADDRD,
-- read addressed by ADDRB
DIC => DIC, -- RAM 1-bit data write input addressed by ADDRD,
-- read addressed by ADDRC
DID => DID, -- RAM 1-bit data write input addressed by ADDRD,
-- read addressed by ADDRD
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
22 End of RAM64M_inst instantiation
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& XILINXe

Verilog

Bk (A REVT—23Y)

// RAM64M: 64-deep by 4-wide Multi Port LUT RAM

//

Virtex-5,

Virtex-6, Spartan-6

// Xilinx HDL Libraries Guide, version 11.2

RAM64M #(
_INIT_A(64~h0000000000000000), // 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
) RAM64M_inst (

)

.DOA(DOA), 1/
.DOB(DOB), //
.poc(DoC), 1/
.DOD(DOD), //
_DIA(DIA), 1/

//
.DIB(DIB), 1/

//
.DIC(DIC), 1/

//
.DID(DID), 1/

//
.ADDRA(ADDRA), 7/
_ADDRB(ADDRB), 7/
.ADDRC(ADDRC), 7/
_ADDRD(ADDRD), 7/
_WEQWE), //
_WCLK(WCLK) 7/

Read port A 1-bit output

Read port B 1-bit output

Read port C 1-bit output

Read/Write port D 1-bit output

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRA

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRB

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRC

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRD

Read port A 6-bit address input

Read port B 6-bit address input

Read port C 6-bit address input

Read/Write port D 6-bit address input

Write enable input

Write clock input

// End of RAM64M_inst instantiation

SFE R
Spartan-6 FPGA 274X ¥ 7 /)L vy 7y ) 2—%— HAR
Spartan—6 FPGA 5 —# > —h : DC Fith B L ORA v F Ktk
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E4E . THAY ILAVE & XILINX:

RAM64X1D

J1)25 47 : 64-Deep by 1-Wide Dual Port Static Synchronous RAM

WE

RAMB4x1D

o]

SPO

=
]
Q
=

DPCQ

|5]3[=]3]
Wik | = O

;:.|).|),
o ||

b
h

oo og

T U T 1D

e s s i 1
-l

=
w

DPR
DPFRAS

4

IR

M=

:@-74“47“‘4’/ TLAVME 64 V—F X1 EYRDF 27 /L AR—hk SRAM T, R EXALEELHZ TWET, T
A AL, e LT R & (DPRA5S ~ DPRAO) EEXIABLTRL A (A5 ~ A0) ODINLLT- 2 FEEEO T RL A R—hR
HVET, 2O 2 HEOT RV A R—NIZERIZERM T, mAHLTRLRIZL>THAE Y (DPO) IZH En
LENFRESI, BEIALTRL AL S TEZIARZITOMEN B ESNET, TAh A X—7 /L (WE) 28 Low D3
G T4 Z7ay 7 (WCLK) OEBIT A SIL, RAM TSI TOAEITE(LLER A,

WE 73 High {2725 &, WCLK 2% Low 25 High (ZH)0FEH B EEIZ, T —HX A1 (D) OfEN 6 B O EZIALTRL A
(A0 ~ AB) TEIREINT-V—FRice—FanEd, %@A%Euﬁﬁ L. WCLK %3 Low 5 High 128105
ANZ, BEIAALTRLVAET —Z A OMEEZESTELILERHVET, WCLK (X7 74/VNTIXT 77 47 High TF
AR 4’//\~§7%§:1ﬁﬁﬁbf7&747 Low {29 AZ:HTEET, WCLK O ARy MIBLESNIZA /3 —4(%, RAM
Tay NI ARIAENET,

SPO H{771Zi%, A5 ~ A0 THEESINTATY EADMENRH S ET, DPO H J112id, DPRA5 ~ DPRAO THE
XNTFAEY BAOEBPEDENET,

AE . EFEXALMMBIZ, BEAHLTRVA R —ROT RV AT EBEINET A,

i IR R

AR H A

WE (£—F) WCLK D SPO DPO
0 (REAHL) X X data_a data_d
1 (@A) 0 X data_a data_d
1 (FEAHHL) 1 X data_a data_d
1 GE&iAA) T D D data_d
1 (FBEAHL) ! X data_a data_d

data.a = A5 ~ A0 CIRE&EN=U—F

data_d = DPRA5 ~ DPRA0 TR ESN -V —F
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& XILINXe

THAVDANFE

AVAR =gy Gl
CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]
ERAGE M

B /LT & FI4IE B

INIT 16 # % 64 B ME TRCER RAM, L'o24%  LUT O HMEZ TS E

VHDL 21k (A REVS T—23Y)

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

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1D: 64 x 1 positive edge write, asynchronous read dual-port distributed RAM
- Virtex-5/6, Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

RAM64X1D_inst : RAM64X1D
generic map (

INIT => X"0000000000000000'")

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, -- 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_inst instantiation

240
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4B THAY ILAVE £ XILINX,
Verilog 8t (A2 RA T —23Y)
// RAM64X1D: 64 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-5/6, Spartan-6
// Xilinx HDL Libraries Guide, version 11.2
RAM64X1D #(
- INIT(64>h0000000000000000) // Initial contents of RAM
) RAM64X1D_inst (
_.DPO(DPO), // Read-only 1-bit data output
-SPO(SPO), // R/W 1-bit data output
_A0OCAO), // R/W address[0] input bit
_A1(ALl), // R/W address[1] input bit
_A2(A2), // R/W address[2] input bit
-A3(A3), // R/W address[3] input bit
_A4(AL), // 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(DPRA1), // Read-only address[1] input bit
_DPRA2(DPRA2), // Read-only address[2] input bit
_DPRA3(DPRA3), // Read-only address[3] input bit
_DPRA4(DPRA4), // Read-only address[4] input bit
.DPRA5(DPRA5), // Read-only address[5] input bit
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input
)
// End of RAM64X1D_inst instantiation
=3 =
2 MR R
Spartan—6 FPGA 274Xy 7 )V uy vy 7ayy a—4%— AR
Spartan—6 FPGA 7 —4# 3 —h : DC FE 8 L OAA » F 5k
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£ XILINX: EBA4E . FHAY ILAVE

RAM64X1S

J1)2F 47 : 64-Deep by 1-Wide Static Synchronous RAM

2
m

RAMB4x1S

o]

o]

2
o
Q
Y

=
o

BE[B R =]
o & (W || =

X9265

M=

ZOTHAY mLANT 64 T—R X 1 Evh®D SRAM T, R ESALEREZHZ TNOET, T4 A 32—7 /L (WE)
2 Low DA, T4k 7y (WCLK) OEBITER I, RAM IS TWDIEIZZE(LLEH A, WE 28 High 12
725E, WCLK 23 Low 75 High ([ZHID DL L&, T —% A J1 (D) DEDS 6 B RO T RLA (A5 ~ A0) TEIRZL
72U —Rice—RE3nFET, WCLK IZT 74NV NTIET 7747 High TTN, A X=X FHLTT 27747 Low IZ
THIELTEET, WCLK D AN Ry MIBLE SN TZA /3 =213, RAM 7y 7 NI A EFNE T,

HAE Y (0) ICH 1SN EIZ. TRV A B THRES L2 RAM WO EIZHEANS L TOAIE T,
INIT JBYEZRE T e, ar 74X 2l —arPICZO L AU MNP L T E4,

MR
EF-RNEREZROGwmEERITRLET,

AT Hi )
WE (£—F) WCLK D 0

0 (FEAHIL) X X =z
1 (FEAHL) 0 X ey
1 (e L) 1 X =z
1 (FEZAT) ) D D

1 (FEAHL) l X Sy
T —H& = A5 ~ A0 CHREINY—F
THAVDANAEE

AVAR =gy aJ

i i

CORE Generator™ 33U\ 4¥ —K ]

~7udHR—h R Ay
FRARELTREMN

Bt 47 ] T4k 5B

INIT 16 % 64 B M T _CEnm ROM. RAM., L'¥2%  LUT O #IHIE A5 E
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
- Virtex-4/5, Spartan-3/3E/3A
—-- Xilinx HDL Libraries Guide, version 11.2

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
A4 => A4, -- Address[4] input bit
A5 => A5, -- Address[5] input bit
D => D, -- 1-bit data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)
-- End of RAM64X1S_inst instantiation

Verilog 8t (A2 RA IT—23Y)

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 11.2

RAMB4X1S #(
- INIT(64>h0000000000000000) // Initial contents of RAM
) RAM64X1S_inst (
.0(0), // 1-bit data output
-A0O(AO), // Address[0] input bit
_A1(AD), // Address[1] input b
_A2(A2), // Address[2] input b
_A3(A3), // Address[3] input b
_A4(AL), // Address[4] input b
.A5(A5), // Address[5] input b
.D(D), // 1-bit data input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

)

// End of RAM64X1S_inst instantiation

=3 E3

&¥ HH 1R ¥R
Spartan-6 FPGA 274X ¥ 7 )L vy 7y y 2—%— HAK
Spartan—6 FPGA 7 —# 3 —h : DC FriE B LA A » F ik
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£ XILINX: EBA4E . FHAY ILAVE

RAMB16BWER

)25 47 : 16K-bit Data and 2K—bit Parity Configurable Synchronous Dual Port Block RAM with Optional Output
Registers

RAMB16BWER

ADDRA(13:0) DOA(31:0) -
ADDRB(13:0)
DIA(31:0)
DIB(31:0)
DIPA(3:0)
DIPB(3:0)  DOB(31:0)
WEA(3:0)
WEB(3:0)
—— CLKA
— CLKB
——ENA DOPA(3:0) |
——ENB
—— REGCEA
—— REGCEB

— RSTA

—{RSTB DOPB(3:0) jummm

11174

ME

BEOT oy 7RAM AEVMNE I TWET A, ZHUTILH 16kb 7 —4 + 2kb /U7 RAM/ROM AEVEL T 7 ¢
Fal—raryTEET, INHDOTrys RAM IZIE, KEDOA U TF v T —H e @i oORITEMTEET, Z0
I R—FUMEI L EYR X 16K V—R~ 36 Bk X 512 U—RD 7L 38—k RAM 72137 27 /L /R—k RAM &
LTar74¥al—arC&ET, arfA—rrMIBENS7ay 72582 RL T, FiA ML EEZIAL DA
BRICHITENE T, 72720, R—F A ER—F BIXAWIIHYILTEY, RCAEY TL A7 72T 5MIEIERIIC
R0ET, THEDINNE—RTar 7ol —Tar 3L, S A3 =T N EEZALBENATRETT, 2D
RAM IZIX, A 74 ¥ ab—a AR VU AZEHY) | G UEER 1 7y FATNV DU AT 2 N384
T HLEEIZ RAM O clock—to—out A L& (] ESEHZENTEET,

R— D8R
WDOFRIZ, BA—F A F21TR—F B O DATAWIDTH DL, FHIUC KB A ke A2 R~ LUE T,
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E4E . THAY ILAVE & XILINX:

DATA WIDTH {& DI, DIP #%#5% ADDR #%#5 WE 1£#%

1 DI[0] ADDRI[13:0] WE[3:0] 23> 2L o—%F— WE {5 512 #¢

2 DI[1:0] ADDRI[13:1] WE[3:0] &3> 7V =—H— WE {3 5128kt

4 DI[3:0] ADDR[13:2] | WE[3:0] &> 7 )V 2—+— WE (5 5|2 Bt

9 DI[7:0], DIP[0] ADDR[13:3] WE[3:0] 23> 7L o—H— WE {5 512 H e

18 DI[15:0], DIP[1:0] ADDR[13:4] | WE[0] BXLT* WE[2] &=—¥— WE[0] 2, WE[1] X T WE[3]
% o—4— WE[1] I HE

36 DI[31:0], DIP[3:0] ADDR[13:5] % WE[3:0] E 5 ZBIH L 723 Ak TAh A3 — 7 AT HEfE

WAL ZE RN EI2NES 1T 812V RAMBL6_Sm_Sn 38X T8 RAMB16BWER Sm_Sn =L AL e A L A3
T—hTEET, INHDOALF—RFOWNT I BNFEHAINTWOIIR, Y7 =7 THEIIZ, BElar 74F=
L —3ia &7 RAMBI6BWE =L AL MIAEFEINET,

R—r4£ palL & T RE

DOA, DOB A 32 A=K A/B DT —ZH IR

DOPA, DOPB H 4 A—KA/B ORUF 4 H SR 2

DIA, DIB AT 32 K=k A/B OF —HZ ANFjRA

DIPA, DIPB AT 4 A=k A/B D/RUF 4 AJJRA

ADDRA, ADDRB A 14 —hA/B DT RV AATI/NA, MSB (3H 12 ADDRA/B[13] T
75> LSB i% DATAWIDTH.A/B D% E L > TR FVE T,

WEA ., WEB A7 4 AR—FA/B DNXAMETFAN AR —T )V

ENA. ENB AF 1 AR—KA/B DAFX—T )V

REGCEA, REGCEB | A/ 1 WAL AZ ray s A5 —T )L

RSTA, RSTB AD 1 R—FA/B OH AL 2EZOEY N VB, ZOVEY NI,
RSTTYPE BYEDEIZHEW R /3R 74X 2L —
var TEET,

CLKA, CLKB A 1 A—hMA/B OIavy7 A7

_“'U"f/ DA jj 73_ /i

AVARB =3y ]

i) i

CORE Generator™ 33X\ ¥ —k AJ

~7rdOHR—h K]

MBI A NE T N CTEYRE 5128 m L C7Z&V, CLKA/CLKB Zuy 7§ 5% 7 7747 7y 72, RSTA/RSTB
Uy ME S ZmEBUE 0 £V By ME B It T2 ERHYET, ENA/ENB (X, fmPRE 1 £7213EY)
72 RAM iIR—h A X =T W EBDOWT NI HEF L £9°, REGCEA X REGCEB (%, %fita95 DOAREG £7-1%
DOB REG B2 1 IZERESNTWAIEE, MU AL RAXD 7y A RX—T7 VERITREME | \ZHEFi 754
ERHVET, DOAREG 2 0 ITRESNTWDHEE 1L, REGCEA 3L REGCEB 33l 0 ICFRETOMLENDHY
F7,

INHDE FIT B L DATAWIDTH O EICLVE DD, FELOR— DFE T, LB RT —H AN, T—
KT TAN AR —T N TRUAOERG G HREHRL TESW, E0OENEBIZ T X TEFELAWEETHE
WER A, RSN TORWATIE S IZGEME 0 I28 L T,
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& XILINXe

AR R 1%

B 247 & TI+ILb B
DATA WIDTH.A B 0.1.2,4,9,18, 36 0 F—hAOTF —HIE&IEE
DATA_WIDTH_B bicg g 0.1.2,4,9,18,36 0 R—F B OFT —Xlg%=HEE
DOAREG LS 0.1 0 RAM D JJL P A& %A T 2503, 73 A 73
AT A EELET,
DOB_REG R 0.1 0 RAM D H LT AZF A 3505, /3 A%
AT A EELET,
EN_RSTRAM_A = TRUE, FALSE TRUE HNZyF Ty e BT D0EI)
PHRELET,
EN_RSTRAM_B el TRUE, FALSE TRUE HOZvF TRy e BN TD0EI M
ERRELET,
INIT_A 16 #E4K 36”h000000000 ~ TR T4 Fal— g BOR—NA OH S
36’ h68719476735 OYIMEEIEELET,
INIT_B 16 % 36”h000000000 ~ TRTEr T4 al—arBOR—NB OH T
36’ h68719476735 DOYMEEZFEELET,
INIT_FILE pEE= 0 B L5 NONE 727 RAM OHHEZIEE T 572D
TrANGERRELET,
INIT_00 ~ 16 %% 256 £ MA 4 _CE¥n 16kb DT —X% AEY TLADPIHNES
INIT_3F BELET,
INITP_00 ~ 16 #E¥K 256 v Mi T _CEn 2kb DRYT 4 AEY TLADHIHINEE
INITP.07 BELET,
RST_PRIORITY_A SRR CE. SR CE RSTA o2 ENA B (TvF £—F) &45
FLFET, ¥7-13 REGCEA > (Lo
X E—R) MBS ET,
RST_PRIORITY_B S| CE. SR CE RSTB ¥°>7> ENB B> (v F ®—NK) 47
FLET, ¥7713 REGCEB v°r (L=
X E—R) MBS ET,
RSTTYPE a2 SYNC, ASYNC SYNC Veoh, B#, EI33ERBZIEELET,
SIM_COLLISION_ el ALL, ALL AREVDBANREAE LT EA T Il —
CHECK SEIIEERATE,X, Cay DBEA L E G %i%
OG- ALL ISR ET DL, B Ayt — V3
NONE HEh, BT DB EOAEY O
DARE X) 220 ET,
WARNING_ONLY (ZERET D&, ik
Ay —VORNHIEN, BHi#ET D
HABLOARYOEIZZE DO EERF
EnEd,
GENERATE_X_ONLY IZ%ET 5L,
Bl Ay —ViId o En T, BhET
HHITBIOAERVDMENPARE (X) 12
R0ET,
NONE [ZRET DL, BE Ay -V
s T, E'éﬁia“éﬂjﬁiaot@‘f%u
DEITZEOFERFFESNES,
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& XILINXe

B "84T [ TIHIE

B2 L)

AE: ALL DAL DEIZRET HE, VI
L —ar _7#4’/0>Fﬁ%%mh;%af%
DTS, ZOEEEFETHHEAIE
BENNLETT,

SRVAL_A 36”h000000000 ~

36’ h68719476735

T _C¥n

Uy ME#H (RSTA) BT H—hSiLfe&&xm
A—k A O IIEZfEE

SRVAL_B 36”h000000000 ~

36’ h68719476735

T _C¥n

Uty Mg 5 (RSTB) N7 Y —hSiiclEd
RN—FB OHIMEZIEELET,

WRITE_ MODE_A WRITE_FIRST | WRITE_FIRST
READ_FIRST |

NO_CHANGE

R—FADOHIE~AETZIBELET,

WRITE FIRST IR ET DL, EXIAE
NIERH SR =M s ET,

READ _FIRST IZ§%ET DL, EDAEY
2/ — g A E AN E T T fE
DR —MIHAOENET,

NO_CHANGE IZEXET DL, 1A —
IBELRTICH D ST E MR RS L
7,

WRITE_MODE_B pa==ll WRITE_FIRST | WRITE_FIRST
READ_FIRST |

NO_CHANGE

LET,

WRITE FIRST IZF% ET D&, EXIAE
NIE A H SR — %_Hjjvéhifh,

READ_FIRST IZG% ETHE, TDAEY
0/ — g A E AN S TN T il
NH IR —NMZHhEnET,

NO_CHANGE |ZFET DL, IR —
RSB IEETS H I E NSRS N
7,

H—h B OHAE AT EIRTE

EF N
Spartan—6 FPGA 7' 11w 7 RAM . —H%— HAK

Spartan-6 FPGA 5 —# 3 —hk : DC HtE B L AL F Kk
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£ XILINX: EBA4E . FHAY ILAVE

RAMB8BWER

)25 47 : 8K-bit Data and 1K-bit Parity Configurable Synchronous Dual Port Block RAM with Optional Output
Registers

RAMBS8BWER

—— DIADI DOADO }—
—— DIBDI

——{ DIPADIP

——{ DIPBDIP

——{ ADDRAWRADDR

—— ,ADDRBRDADDR DOBDO
— WEAWEL

—— WEBWEU

—1 ENAWREN

—— ENBRDEN

—— REGCEA DOPADOP }——
—— REGCEBREGCE
——{RSTA

—— RSB

—— CLKAWRCLK

— CLKBRDCLK DOPBDOP |——

X11187

M=E

BEDOT 1y 7RAM ABYNE N TOET 2, ZAUFILH 9kb 7 —% + 1kb 73U ¢ RAM/ROM AEVELTar 74
Fal—aryT&FET, ZNHDT 1y RAM IZIE, KEDOA L F v F—HEEENOF I MNTEET, 20
VR —=RMEI I EYR X 8K U—RK~ 36 Evh X512 V=KD F L AR—h RAM £721%7 27 /b IRn—k RAM &
LCar74Xal—1arC&FET, BT a7V AR—FF—FTIE, 1By X 8K U—F»5H 18 Ewh X IK U —
R R =SSN TNET, 2R =R MM END7a0 7 ICRE 2L T, A HLEESIALNRRFICE
1ITENFET, 72720, R—F A ER—=F B IZEWIZHINLTEY, RCAEY TL AT 7229 ABIZIERIAI/DE
Ty THEDILNE—RTary74Xal—rar 3L, S A3 =T N EXIALBIENTEETYT, T RAM
WX, 274X ab—ar A v O AZ B0 A UEEY 1 a7 SAIVDVAT U RN AET HE
X|Z RAM O clock—to—out A L& [m] FSHAHZENTEET,

R—bDEREA

R—r4 A B HRe
DOADO i 16 R—=FA DT —=F IR
DOBDO ) 16 RN—FB OF =TS
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& XILINXe

R—t4%

AR

H

HHe

DOPADOP

)

SERIRT 2TV R—h T—R T, ZHUL A KR—F RUT 1 "R
HATT, 7N Fa7 b B—h F—FTiE, FEyhosY
T4 NAH )T, DATAWIDTH 728 36 @354, DOPBDOP (%

FAEARYT 4 BV R T,

DOPBDOP

)

BRI T 2TV R—k T—R T, 2L B AR—k YT AN
A STE, VTN FaT N B—RTiL, DATAWIDTH 23
36 DA ZHUE AT 4 B hORUT 4 SR TITT,
DOPADOP X AL/ 8T 4 B R CTT,

DIADI

AT

16

FERRT 2TV R—F E—=RTIZAR—F T =% NAT, v
TN T aT ) R—h FT—RTIE FIE Y DT —X NATT,
DATAWIDTH 78 36 ® 54, DIBDI % kA7 U7 ¢ b [16:31]
‘(“j—O

DIBDI

AT

16

SERIRT 2TV R—h =R TILBAR—F 5T —% AT, ¥
T T 2T )V IR—hk =K Tk, DATAWIDTH 23 36 D5
4. ERTE v [16:31] ®F —# SN2 T9, DIADI X FAE 7KL
A EvhTT,

DIPADIP

AT

SERIRT 2TV R—h B—RTIE, 2L A R —bk YT R

ANITY, TN T a7 R—h E—RTIX, FAEyhD/RY
F 4 NRAAFHTT, DATAWIDTH 728 36 D #4 . DIPBDIP (% F

VT4 B TY,

DIPBDIP

AT

BRI T 2TV AR—k =R TiE, 2L B A=k YT 4 N
AANFITE, VTN FaT ) E—RTliE, DATAWIDTH 23
36 DHFA ., ZHUT YT 4 B hORYT 0 NAHFITT,
DIPADIP (X FHpz/XY T ¢ B T,

ADDRAWRADDR

AT

13

SERIRT 2TV R—h F—RTIZ AR—F TRL A RZAT, v
VT 2T IR—h B—=RCREIAALR—FDTRVA RRATT,

ADDRBRDADDR

AT

13

ERIRT 2T R—h T—RTEBAR—F TRLANRXT, 27
VT 2TV R—h BE—=RTCIHEAH LR —FD TRV A RRTT,

WEAWEL

AT

SERILT 2T b W—bh TR T, ZhUT AR —h Tk A F—
TNTY, TN FaT b R—h E—RTE, FLEYhrO
FANAF—T N TT,

WEBWEU

AT

SERRT 2T N R—h T—RFTIE, ZHIE B R—h T4 A F—7
VTT, YN T aT I R—h T—KTliX, DATAWIDTH 23
36 DPE . LAIEYRDIA S A F—T N TT,

ENAWREN

AT

FERRT 2TV R—h T=FTIE, ZAT AR = A X =T LT
T VTN T 2T R—=F T—=RTIEIFA A X =T L TT,

ENBRDEN

AT

SERIRT 2TV R—h =R TlL, ZHE B R —h A RX—T LT
T, N FaT I R—k F—RFTIII—F /X —7 L TT,

REGCEA

AT

SERIRT 2TV R—h =R TiE, 2T AR—F Zays f3—
TINTT, VTN T aT I R—h =R Tk, REHTEY Y
70 IZHERSN TOWALERHVFET,

REGCEBREGCE

AT

SERIRT 2T R—h B=F T, ZHUE B AR—k 7ays A
F—TNTE, YN FaT I R—F E—RFRTFI—R 7
Y7 AX =TV TT,

RSTA

AT

AR—FADOHIILTAZDEYNUEYE, ZOUEYMNEL, RSTTYPE
BHEOEIZIE N R I IXIERMIcar 7 ¥ 2 —a TE
S

RSTB

AT

AR—FB O LT REZDEY N UEYE, ZOUtEYMNEL, RSTTYPE
BEOEIZHE W R EIZFERBIC a7 ¥ 2 — a2 TE

o
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R—r% [ £ B RE
CLKAWRCLK AT 1 FERRT 2T F—h E—R Tl ZHUE A R—F Zay s A S
TT, YT FaT ) R—k F—RTILIIAh F—K 7oy
JANFTTT,
CLKBRDCLK AN 1 SERIRT 2TV R—h F—RTIL, 2L BR—h 7y 7 AT
T, TN FaT ) R—h =R TV —K 7y 7 A1 TF,
THAVDANAGE
A VAR =gy il
i HELE
CORE Generator™ B LN 4 —FK )
~/aDH K-k KA
£ ~ y
ERAAEEEE M
B 247 & TI+ILb B
DATA_WIDTH_A H 0.1.2.4.9.18.36 0 R—FA DI T74X2l —a2 0]
T —XIEEHEE, 7 —20& 36 1%
RAM_MODE=SDP T i fl 7] fE T,
DATA_WIDTH_B H 0.1.2.4.9.18.36 0 R—FB Dar74F¥al— a0
T —XIEEEE, 7 —2& 36 1%
RAM_MODE=SDP T i fl 7] fE T,
DOA REG I 0.1 0 RAM D HL P AZF A 3505, /3 A 2%
AT AR ELET,
DOB_REG T 0.1 0 RAM D L AL %AE T 503, /3 A 73
AT AN ELET,
EN_RSTRAM_A a2 TRUE, FALSE TRUE HHZ7 9 F TRy NEBINTTD0EI)
FHRELET,
EN_RSTRAM_B = TRUE, FALSE TRUE HDHZvF TV e BT D0EI N
EYEELET,
INIT_A 16 ¥ 36”h000000000 ~ +_CPn LT 4R AL — g B DR—F A DS
36’ h68719476735 OMEEEELET, VTN TaT L
A —hk E—FTlE,. DATAWIDTH 23 36 @
L& INIT B 1Z EfrE wh [31:16] T, INIT_A
X FALE Y MZZRDET,
INIT_B 16 15K 36”h000000000 ~ +_CPn 2L T4 X AL — g B DFE—F B O
36’ h68719476735 OMPEEEELET, YTV TaT L
AR—hk E—RTiZ. DATAWIDTH 7% 36 @
L& INIT B 1Z EfrEe vk [31:16] T, INIT_A
X TFALE Y MZZRDET,
INIT_FILE XFF 0 B L FH NONE 7y RAM OYIMEE R E T 572000
TrANZERELET,
INIT_00 ~ 16 %% 256 £ MA T _CTEn 16kb OF —% AEY TLADHIYNE%
INIT_3F BELET,
INITP_00 ~ 16 HEH 256 £ MA T _RTEr 2kb DX T 4 A TLADPIANET %
INITP_07 BELET,
Spartan-6 54 J5!) A/ K (HDL A)
250 http://japan.xilinx.com UG615 (v11.4) 2009 &£ 12 A 2 H



& XILINXe

B

"84T

[}

FIAIE

B2 L)

RAM_MODE

Pl

TDP, SDP

TDP

a7 RAM OR—h a7 4F a2 —g
VEERLET, BRRT 2TV AR—h
(TDP) T, KR —FaFiA L/ EXIA AL
D FIHEHTHIENTEEST, Vo7
)V F 2TV R—h (SDP) Tik, R—F A N
EEIALR—b, R—bF B g H LA —F
WCED Y CHnET,

RST_PRIORITY_A

Pl

CE. SR

CE

RSTA E> 72> ENA By (FvF E—R) 2§
ELET, £771X REGCEA v°» (H A1Lo %
2 T—R) BMERINET,

RST_PRIORITY_B

Pl

CE. SR

CE

RSTB ¥ ENB ¥ (SvF £—NR) 45
ELET, ¥/21% REGCEB v°» (/1L 2
X2 E—FR) NELINET,

RSTTYPE

Pl

SYNC, ASYNC

SYNC

Utwh, A, el EL £,

SIM_COLLISION_
CHECK

Pl

ALL,
GENERATE_X_
ONLY,
WARNING_
ONLY,

NONE

ALL

ARVOBEENRAELHGEIZTIab—
/a/@ibf’ﬁ%%ﬁf%iﬁ‘o

ALL [ZRRET DL, BiE XAy —U 2 H
HE, BEETH I BIOAEYOMHE
DARE X) 12320 ET,

WARNING ONLY |[ZFRET AL, &E
A=Y OHNHE SN, BET 5
HABLOARYDEITZE D EERE
EhET,

GENERATE_X_ONLY 23R ET 5L,
Bl Ay —ViId o En T, BhET
HZHABIOARVOMENARTE X) 12
R0ET,

NONE [ZRET DL, BE Ay -V
HAhEn 3, BET2H I BIOAEY
DI DO FERFFSNET,
AE: ALL LSOl »E&“Tf@‘é&\ U3
L—yarfizT A oM EER#HcE

ASQATSY U ON J)fa“%:ﬁﬁfféia/\ 3
ERNLETT,

SRVAL_A

16 #E¥

36”h000000000 ~
36’ h68719476735

T_RCEr

Uty MEB (RSTA) N7 H—r&nizLx D
R—FAOHIEZEEBTE > TNV T27
L R—hk E—RTi%. DATAWIDTH 2% 36
D EE SRVAL B X Bz v b [31:16] T,
SRVALA I FALE Y M0,

SRVAL_B

16 %%

36”h000000000 ~

36’ h68719476735

T _CE¥n

Vv Mg (RSTB) N7 —hSniztED
R—hBoOHHEEHEELET, 7L
F 27 )V R—hk F—RTlZ. DATAWIDTH
236 DX SRVALB 1% Ffire vk [31:16]
T, SRVAL A X FALE Y MZZR20ET,
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£ XILINX: EA4E . THAY TLAVE
Bt 847 & FIHILk = BR
WRITE_MODE_A p&=l WRITE_FIRST . WRITE_FIRST AR—FADODHHE~AETEZIRELET,
READ_FIRST .
NO_CHANGE . WRITE FIRST IZFRETHE, EEIAE

NEPH AR —ME s ET,

READ FIRST IZEXET DL, EDAEY
17— g A E AT S AL T T fE
B IR —NMIH hEnET,

NO_CHANGE |ZRXETHE, H 1R —
RMABEANIHE SN E A RSN

jﬁ‘g—o
WRITE_MODE_B SCEEH WRITE_FIRST | WRITE_FIRST R—rB OHIIE~AETEZIRELET,
READ_FIRST |
NO_CHANGE © WRITEFIRST IZF%E T 5 &, AE

N AED AR —H _Hjj]éhi'%

READ_FIRST IZ§% ET 5L, TDAEY
1 — 3 N\ ZE AN S I TNl
NH IR —NMIHhEnET,

NO_CHANGE IZg%ET DL, H1A—
IS IE TS S ST E R RFES L
3

VHDL 81k (A REVY T—23Y)

-- RAMB8BWER: 8
- S
-— Xilinx HDL L

K-bit Data and 1K-bit Parity Configurable Synchronous Block RAM
partan-6
ibraries Guide, version 11.2

RAMB8BWER_inst : RAMB8BWER
generic map (
DATA_WIDTH_A => O, --0,1, 2, 4, 9, 18, or
-- 36
DATA_WIDTH_B => O, --0,1, 2, 4, 9, 18, or
-- 36
DOA_REG => 0, -- Optional output
-- register on A port (0
-- or 1)
DOB_REG => 0, -- Optional output
-- register on B port (O
-- or 1)
EN_RSTRAM_A => "TRUE", -- Enable/disable A port
-- RST
EN_RSTRAM_B => "TRUE", -- Enable/disable B port
- RST
-- INITP_OO to INITP_03: Allows specification of the initial contents of the 1KB parlty data memory
-- array.
INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_O1 =>
INITP_02 =>
INITP_03 =>
-— INIT_00 t
INIT_00 =>
INIT 01 =>
INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT_07 =>
INIT_08 =>

XXX XXX XXX

X**0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000,
X**0000000000000000000000000000000000000000000000000000000000000000*"

o INIT_1F: Allows specification of the initial contents of the 8KB data memory array.
**0000000000000000000000000000000000000000000000000000000000000000*"
**0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000"",
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E4E . THAY ILAVE & XILINX:

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_A => X"0000000", -— Initial values on A
-- output port

INIT_B => X"0000000", -- Initial values on B
-- output port

INIT_FILE => "NONE", -- File name of file

-- used to specify
-- initial RAM contents.

RAM_MODE => "TDP", -- SDP or TDP
RSTTYPE => "SYNC", -- SYNC or ASYNC
RST_PRIORITY_A => "CE", -- CE or SR
RST_PRIORITY_B => "CE", -- CE or SR
SIM_COLLISION_CHECK => "ALL", -— Collision check
-- enable "ALL",

-— "WARNING_ONLY",
-- "GENERATE_X_ONLY" or

—-— "NONE™
SRVAL_A => X''0000000", -- Set/Reset value for A
-- port output
SRVAL_B => X''0000000", -- 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"
D)
port map (
DOADO => DOADO, -- 16-bit A port data/LSB data output
DOBDO => DOBDO, -- 16-bit B port data/MSB data output
DOPADOP => DOPADOP, -- 2-bit A port parity/LSB parity output
DOPBDOP => DOPBDOP, -- 2-bit B port parity/MSB parity output
ADDRAWRADDR => ADDRAWRADDR, -- 13-bit A port address/Write address input
ADDRBRDADDR => ADDRBRDADDR, -- 13-bit B port address/Read address input
CLKAWRCLK => CLKAWRCLK, -- 1-bit A port clock/Write clock input
CLKBRDCLK => CLKBRDCLK, -- 1-bit B port clock/Read clock input
DIADI => DIADI, -- 16-bit A port data/LSB data input
DIBDI => DIBDI, -- 16-bit B port data/MSB data input
DIPADIP => DIPADIP, -- 2-bit A port parity/LSB parity input
DIPBDIP => DIPBDIP, -- 2-bit B port parity/MSB parity input
ENAWREN => ENAWREN, -- 1-bit A port enable/Write enable input
ENBRDEN => ENBRDEN, -- 1-bit B port enable/Read enable input
REGCEA => REGCEA, -- 1-bit A port register enable input
REGCEBREGCE => REGCEBREGCE, -- 1-bit B port register enable/Register enable input
RSTA => RSTA, -- 1-bit A port set/reset input
RSTBRST => RSTBRST, -- 1-bit B port set/reset input
WEAWEL => WEAWEL, -- 2-bit A port write enable input
WEBWEU => WEBWEU -- 2-bit B port write enable input
):
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-- End of RAMB8BWER_inst instantiation

Verilog it (/2 RB L T—23Y)

// RAMB8BWER: 8K-bit Data and 1K-bit Parity Configurable Synchronous Block RAM
// Spartan-6

// Xilinx HDL Language Template, version 11.1

RAMB8BWER #(

-DATA_WIDTH_A(O), // 0,1, 2, 4, 9, 18,
// or 36
-DATA_WIDTH_B(O), // 0,1, 2, 4, 9, 18,
// or 36
_DOA_REG(0), // Optional output
// register on A port
// (0 or 1)
.DOB_REG(0), // Optional output
// register on B port
// (Oor 1
-EN_RSTRAM_A("'TRUE™), // Enable/disable A
// port RST
-EN_RSTRAM_B(*'TRUE™), // Enable/disable B
// port RST
/7 INITP_OO to INITP_03: Allows specification of the initial contents of the 1KB parity data memory
// array.

- INITP_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// INIT_OO to INIT_1F: Allows specification of the initial contents of the 8KB data memory array.
INIT 00(256 h000OOOO0000000OOOOOOO000000000OOOOO000000OOOOOOOOOOOOOOOOOOOOOOO)

- INIT_01(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_02(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_03(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_O0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0C(256*h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256*h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256*h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_11(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_12(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_14(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256*h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256*h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_A(187h00000), // Initial values on A
// output port

- INIT_B(18~h00000), // Initial values on B
// output port

_INIT_FILEC'NONE™), // File name of file

// used to specify

// initial RAM

// contents.
-RAM_MODE(**TDP™), // SDP or TDP
-RSTTYPE("'SYNC™), // SYNC or ASYNC

Spartan-6 54 J5!) A/ K (HDL A)
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_RST_PRIORITY_A("'CE™),
-RST_PRIORITY_B("'CE™),
.SIM_COLLISION_CHECK(*'ALL™),

-SRVAL_A(18~h00000),
-SRVAL_B(18~h00000),

_WRITE_MODE_A(C"WRITE_FIRST"),

_WRITE_MODE_B("WRITE_FIRST")

)
RAMBSBWER_inst (

.DOADO(DOADO), // 16-bi
.DOBDO(DOBDO), // 16-bi
.DOPADOP (DOPADOP) , // 2-bit
.DOPBDOP (DOPBDOP) , // 2-bit
. ADDRAWRADDR(ADDRAWRADDR) , /7 13-bi
. ADDRBRDADDR(ADDRBRDADDR), /7 13-bi
. CLKAWRCLK (CLKAWRCLK) , // 1-bit
.CLKBRDCLK (CLKBRDCLK) , /7 1-bit
_DIADI(DIADI), // 16-bi
_DIBDI(DIBDI), // 16-bi
_DIPADIP(DIPADIP), // 2-bit
_DIPBDIP(DIPBDIP), // 2-bit
.ENAWREN(ENAWREN), // 1-bit
.ENBRDEN(ENBRDEN), // 1-bit
-REGCEA(REGCEA) , // 1-bit
-REGCEBREGCE(REGCEBREGCE), // 1-bit
_RSTA(RSTA), /7 1-bit
-RSTBRST(RSTBRST), // 1-bit
_WEAWEL (WEAWEL) , // 2-bit
-WEBWEU (WEBWEU) // 2-bit

):
// End of RAMB8BWER_inst instantiation

s HIEHR

~+ ~+ =+

~+

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

CE or SR

CE or SR

Collision check
enable "ALL",
“"WARNING_ONLY",
""GENERATE_X_ONLY" or
“"NONE™*

Set/Reset value for
A port output
Set/Reset value for
B port output
"WRITE_FIRST",
“"READ_FIRST", or
"*"NO_CHANGE""
“"WRITE_FIRST",
"“"READ_FIRST", or
"'"NO_CHANGE™

A port data/LSB data output

B port data/MSB data output

A port parity/LSB parity output
B port parity/MSB parity output
A port address/Write address input

B port address/Read address input

A port clock/Write clock input
B port clock/Read clock input
A port data/LSB data input

W>w>»>w>w>w>

port
port
port
port
port
port
port
port
port
port

B port data/MSB data input

parity/LSB parity input

parity/MSB parity input

enable/Write enable input

enable/Read enable input

register enable input

register enable/Register enable input
set/reset input

set/reset input

write enable input

write enable input

Spartan—-6 FPGA 72w RAM & —H%— H AR
Spartan—6 FPGA 5 —X 3 — : DC FithE L ONAA » F H 1k
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£ XILINX: EBA4E . FHAY ILAVE

SRL16E

J1J=F 47 : 16-Bit Shift Register Look—-Up Table (LUT) with Clock Enable
p | sAuee a

CE |

CLK_ |

A0_|

Al |

|

A3_|

ZOFWA TV AUMIL VTNV RE LT T —7 0 (LUT) T, 7 LIPREZOESIL. AT A3, A2,
Al. A0 DEIZ L > T EESNET,

VIZMLUAFOESIL, BETAHILL BEEEDLELTEET,

BEEDY I UIPREEERTHITIE : AT A3 ~ A0 DfEZ —EDEICLET, Y T7hLYVRZIT L ~
16 EYFORIICHETEET, TRLVAANDEIZELZT TR LYV AZOESIE, BE=8x A3+ (4 x A2) +
(2 x Al) + A0 +1 LVHYRTEHTEXE T, A3, A2, Al, A0 BT RTErODEA (0000) 1Z>7h LIRZD
FEXF 1 EyMIRY, T 1 0HA (1111) 1% 16 B MIR0ET,

DAY vv‘x&ﬁ%@mtzﬁﬂséﬁakm AT A3 ~ A0 DIEZZ(LSEET, 72ex1F, A2, AL, A0 2%
TRT1OEA Q1D IZA3 % 105 0128 EXDE, 7 LYVAXDOEST 16 Ev b 8 By MO
LET, V\PBE’J I, V7N L VA DOEIIHEIC 16 BT, EOEYROMERH SN0 F AT A3 ~

A0 DIEICL > TIRESNET,

IR L UAK LUT OFIHEZ R E T 5121, INIT BIEIZ 4 #7016 A BV Y TET, —FLOHT NI EAL
By Mz ET, INIT DEEBEELSWESIT. V78 LY2Z LUT ORNRIFI 74X 2L — T arfizEa (0000)
W7V T7TENET,

CE 2 High @A, Z7uyZ (CLK) 2 Low 25 High I8V HHEEIZ, D DENT 7R LUAXDE 1 By Mla—
RERnEd, RITZav 70 Low 25 High (2805 L&(Z CE 2 ngh DIFE TR LU RAZOEITR DO ENE Y
MZY 7 RS, FILVMERe—RSET, TRVAATNOEIZES T 7N LURAFOEIBRIRED, Q IZEDOENH
NENFET, CE N Low DEE . Z7uyV/EBITHEINET,

i I R

AT Hh

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 T D Q(Am - 1)
m=0,1,2,3
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AR— D 5t 5

R—r4£ H A L] 31

Q 7 1 TN LVRE T2

D AT 1 VINVLVRE F—H AT

CLK AD 1 a=%4

CE A7 1 TUT 47 High Drvayy A x—T v

A A 4 SRL T —R¥ DX A7 iR
A=0000 ==> 1 Ev bk ¥ 7 E
A=1111==> 16 vk v 7 E

THAODANAE

AL AB Y T—gy aJ
HE HE 0
CORE Generator™ BL 74V —K ARA]
~Z7udYR—b ZNGI |
ERAGEM
B BT [} TI4IE EREA
INIT 16 %L 16 B M# T _RCT¥u T A4XK 2L =g BV TR LR IO
P2 F8 &
VHDL ik (A REA LT —3Y)

KD 2 OOEINFEELWESITar—L., T4 T (B

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E:
- All FPGAs
-— Xilinx HDL Libraries Guide, version 11.2
SRL16E_inst : SRL16E
generic map (

INIT => X"0000')

port map (
Q =>Q, -- SRL data output
A0 => AO, -- Select[0] input
Al => 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

DHNZHEO AT 97,

16-bit shift register LUT with clock enable operating on posedge of clock

Spartan—6 5147 35') H4K (HDL )
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Verilog i2it (A REAV T —3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

SRL16E #(
- INIT(16~h0000)

) SRL16E_inst (
-Q(Q, //
-A0O(AD), //
_A1(AL), //
_A2(A2), //
.A3(A3), //
.CE(CBE), //
.CLK(CLK), 7/
.D(D) //

)

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

// End of SRL16E_inst instantiation

s HIEHR

Spartan—6 FPGA D& ¥t (2 —H— HARBLOT —Z—1)

258

Spartan-6 54 J5!) A/ K (HDL A)
http://japan.xilinx.com UG615 (v11.4) 2009 &£ 12 A 2 H


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

& XILINXe

SRLC32E

J1JSF 47 : 32 Clock Cycle, Variable Length Shift Register Look—Up Table (LUT) with Clock Enable

SRLC32E

| Attributes

| INIT=00000000

™

Al4:0)

L]

=
Iz2

|

-

CE

CLK
—P 32-Bit LUT-Based

Shift Register

Q3

lo

M=

X10958

ZOTHAY ZLAVNE L DDAy I T 7 T—T 0 (LUD) IZA T VARSI TS, AIART 1 ~ 32 /71y
I P AINVDY TR VIAZTT, VIR L VAZORESIE, HETLHIEL, BESHLHZELTEET, 2O AL
L. 77747 High Dr/ayy A3x—T7 NVEBLOBAT—REREBH A T\ 720 , #5100 SRLC32E % I A7 — Rkt
TX IV KREXARV TN LRI EER TXET,

R—rDERHA

R—h% 73 g e ae

Q H 1 VI VLTURE T—2 T

Q3l ) 1 VIR VVRY A —RH ) (i SRLC32E @ D
AT HE )

D AT 1 TINVLIURE F—2ANH

CLK AS 1 V=024

CE AT 1 7T 47 High /vy y A x—7 v

A ATJ 5 SRL U —REDH A F 738N

A=00000 ==> 1 vk 7
A=11111 ==> 32 ¥ vk V7 E
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£ XILINX: EBA4E . FHAY ILAVE

THAODANFE

AAR =g "
£ i1

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AL ARZ 2= O EIE, ZOa VR =R M RO IR L £,

CLK ANEEE DIy ) —RZ, D ANEVT7NENT DT —% V—AIZ, Q 1% FDCPE A ) E721%
FDRSE AN 72 E DG 2T AT 4 32— a \l8ER LET,

syl AF—7 )b B (CE) 370y AR —7 W5 52T 50 A LARWGE T EE 1 ICLET,

S5E YR NZANL, —EBDME 0 ~ 3D IZL T 7R LPRFOESE 1 ~ 2 EYMIEARET D), FiddE@vis
PFEICLCY 7R LPRAXDESE | ~ 2 Ev O TCET TAZLE TXET,

VIR L TURAZDREESE 32 B R RELTHEHAIL, Q31 HAE & %KED SRLC32E @ D A2kl T
I A — R L £,

Q31 /1% SRLC32E LISMI #3522 LIX TEEE A,

Q i, # AT —K =—FTHHTEET,

32 B 16 #E D INIT BT, 7 LYRZ OIS 7 R_Z =L ZFRETEET,
INITLO] X, 7R T U REND B DOMHETT,

& AT RETS IR 1
J& 1% 547 =} TIAIE A
INIT 16 1% 32 B M# FTRCTER SRLC32E DRAD L 7 b /R 2 — 2 % f57E

VHDL 8t (2 RAV T —23Y)
WD 2 SORETHIFIELEWNEASITat— L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC32E: 32-bit variable length shift register LUT

with clock enable
Virtex-5/6, Spartan-6

-— Xilinx HDL Libraries Guide, version 11.2

SRLC32E_inst : SRLC32E
generic map (

INIT => X"00000000')

port map (
Q =>Q, -- SRL data output
Q31 => Q31, -- SRL cascade output pin
A => A, -- 5-bit shift depth select input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input
);

-- End of SRLC32E_inst instantiation
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& XILINXe

Verilog i2it (A REAV T —3Y)

// SRLC32E: 32-bit variable length shift register LUT
// with clock enable

// Virtex-5, Virtex-6, Spartan-6

// Xilinx HDL Libraries Guide, version 11.2

SRLC32E #(

- INIT(327h00000000) // Initial Value of Shift Register
) SRLC32E_inst (

-Q(®), // SRL data output

.Q31(Q31), // SRL cascade output pin

ACA), // 5-bit shift depth select input

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

.CLK(CLK), 7/ Clock input

.D(D) // SRL data input

):
// End of SRLC32E_inst instantiation

EER N
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£ XILINX: EBA4E . FHAY ILAVE

STARTUP_SPARTANG

T1)2F 47 : Spartan®-6 Global Set/Reset, Global 3-State and Configuration Start-Up Clock Interface
STARTUP_SPARTANG

—CLK CFGCLK }——
—GSR

CFGMCLK |——
—GTS

—|KEYCLEARB EOS|——

M=

ZOTHFAY TLANE, TALA BV BROY B—3 0 £y VY (GSR BB ~DRI YIS —T = A AT
Dl FFT m—rL FIART = (GTS) ERABMOT=DIMEALET, Fo, 7 AAMADAL T 4F 2L —ay
DIE TR, AL = T w7 = AP DIy Ve ETHZEH TEET,

R— kDB

R—+4£ c R T HE

CFGCLK H A OV T4X 2l —ary aPy I DAL say )

CFGMCLK HA AT 4R 2L =g ONEA L —ZD7ay 7 A, BE R
SR BT 50MHz

CLK AT a7 Xal—ary RAA—LT v v—r A say 7 (StartClk) Bl#
~D AN TR,

EOS H AL —RT w7 DY

GSR AT GSR BLfi~0 A Sy B

GTS A GTS Bt~ A )i

KEYCLEARB AT Ty MED VT BBR ¥ —, 7 Uy F &< 72 KEYCLEAR #REZF 2hIC
T HITIE, ZDIE 5% 200ns (4 Zey 2 FA 7)) fl Low IZIRFFLET,

FHLLDAAF

A AL =g HEAE

Heh kil

CORE Generator™ 38 X O\ 4 —R ol

SeZA=1% N gl

HHA® GSR F&ITY —A B EidnY vy 7% GSR o8 TS A cEEd 0., Zoar R —xRrbD GSR
BB O T, B OEBENLETT, GSR XvhDAF 2 —([FfEE TEXRWVDO T, By N Uty MEEO—EE
MEEALT, BB IEEAX 2 — % T AL OXAIL T O—ELTHA TEXAINNTT 20, Jay s 141
DVY—ARFIZAF 2 — D E B OBEZEEL e\ LD 72 Bl R & &> TTE &0,

RIS, RO a— 3L RNIART —IMEH SN AL, Y —A B Eidnyy 22207 IIT47 O
GTS ANEANEERLE T, A T4Falb—2ar DAY= Ty = ADIay 7 a4 €+ D123, 7 FA
LDy I EZDT AL TLALRD CLK B c# ik LET,

Spartan-6 547 3!') A4/ K (HDL A)

262 http://japan.xilinx.com UG615 (v11.4) 2009 &£ 12 A 2 H



E4E . THAY ILAVE & XILINX:

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
—-- STARTUP_SPARTAN6: sp6 Global Set/Reset, Global 3-State and Configuration Start-Up Clock Interface

- Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

STARTUP_SPARTAN6_inst : STARTUP_SPARTANG
generic map (

D)
port map (
CFGCLK => CFGCLK, -- 1-bit Configuration logic main clock output.
CFGMCLK => CFGMCLK, -- 1-bit Configuration internal oscillator clock output. Fixed frequency: 50MHz
-- at typical condition.
EOS => EOS, -- 1-bit Indicates end of startup.
CLK => CLK, -- 1-bit Input connection to the configuration startup sequence clock (GSR)
-- routing.
GSR => GSR, -- 1-bit Input connection to the global set / reset (GSR) routing.
GTS => GTS, -- 1-bit Input connection to the global 3-state (GTS) routing.
KEYCLEARB => KEYCLEARB -- 1-bit Clear BBR key when it is set. Note that this signal needs to stay low
-- for 200ns (4 clock cycles) to enable KEYCLEAR function (to prevent glitches).
);

-- End of STARTUP_SPARTAN6_inst instantiation

Verilog 8t (A RA I —23Y)

// STARTUP_SPARTANG6: sp6 Global Set/Reset, Global 3-State and Configuration Start-Up Clock Interface
// Spartan-6

// Xilinx HDL Language Template, version 11.1

STARTUP_SPARTANG6 STARTUP_SPARTANG6_inst (

-.CFGCLK(CFGCLK), // 1-bit Configuration logic main clock output.

.CFGMCLK(CFGMCLK) , // 1-bit Configuration internal oscillator clock output. Fixed frequency: 50MHz at
// typical condition.

_EOS(EOS), // 1-bit Indicates end of startup.

.CLK(CLK), // 1-bit Input connection to the configuration startup sequence clock (GSR)
// routing.

_.GSR(GSR), // 1-bit Input connection to the global set / reset (GSR) routing.

.GTS(GTS), // 1-bit Input connection to the global 3-state (GTS) routing.

_KEYCLEARB(KEYCLEARB) // 1-bit Clear BBR key when it is set. Note that this signal needs to stay low for
// 200ns (4 clock cycles) to enable KEYCLEAR function (to prevent glitches).

);

// End of STARTUP_SPARTAN6_inst instantiation

5 MR 1E ¥R
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& XILINXe

SUSPEND_SYNC

Z1JSF 47 : Suspend Mode Access
SUSPEND_SYNC

—CLK SREQ|——

—] SACK

M=

ZOTFYA L AUMT, —BEIEE—REFEAL WA T IV —ar OF A R R LT A e AL IEL £
T, AL E R Tayy RAL Bl > Th, — e L E—REZHET ORI T ORI EEITODIZ 3 B 12
H—T 2 AAPERENET, SREQ ik, —BHEIEE—REBET D720 T A RZHE R EZXEFEL, SACK 1%, 7
INAATRIMRTER B E S TNAZEEMERL £, SACK B id CLK B ZRIMIL 9,

R—rD R

R—r4% 247 i3 1 Be
CLK AT 1 2= = rays

SACK AT 1 — B L RS T CLK ICRIHIL £,

SREQ H 1 SUSPEND E'u b0 7 = A e — W2k LET,
FHALDANF &

AU AR T gy HEE

HE 7 KA

CORE Generator™ B L7 4 —K ]

~7aDYR— ]

VHDL it ([ RAVS T —23Y)

-- SUSPEND_SYNC: Suspend Mode Access
- Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

SUSPEND_SYNC_inst : SUSPEND_SYNC
generic map (

)
port map (

SREQ => SREQ, -- 1-bit Suspend request from either SUSPEND pin or SSPI SUSPEND command.

CLK => CLK, -- 1-bit User clock

SACK => SACK -- 1-bit SUSPEND acknowledgement; synchronous to CLK
):
-- End of SUSPEND_SYNC_inst instantiation

Spartan-6 54 J5!) A/ K (HDL A)
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& XILINXe

Verilog it ({2 RB L T—23Y)

// SUSPEND_SYNC: Suspend Mode Access

// Spartan-6

// Xilinx HDL Language Template, version 11.1

SUSPEND_SYNC SUSPEND_SYNC_inst (

-SREQ(SREQ), // 1-bit Suspend request from either SUSPEND pin or SSPI SUSPEND command.

.CLK(CLK), // 1-bit User clock

);
// End of SUSPEND_SYNC_inst instantiation

EER N

_SACK(SACK) // 1-bit SUSPEND acknowledgement; synchronous to CLK
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