Virtex-6 24 73') A4k (HDL )

UG623 (v12.1) 2010 £ 4 B 19 B

& XILINXe



& XILINX.

Xilinx is disclosing this user guide, manual, release note, and/or specification (the “Documentation”) to you solely for
use in the development of designs to operate with Xilinx hardware devices. You may not reproduce, distribute, republish,
download, display, post, or transmit the Documentation in any form or by any means including, but not limited to, electronic,
mechanical, photocopying, recording, or otherwise, without the prior written consent of Xilinx. Xilinx expressly disclaims
any liability arising out of your use of the Documentation. Xilinx reserves the right, at its sole discretion, to change
the Documentation without notice at any time. Xilinx assumes no obligation to correct any errors contained in the
Documentation, or to advise you of any corrections or updates. Xilinx expressly disclaims any liability in connection with
technical support or assistance that may be provided to you in connection with the Information.

THE DOCUMENTATION 1S DISCLOSED TO YOU “AS-IS” WITH NO WARRANTY OF ANY KIND. XILINX
MAKES NO OTHER WARRANTIES, WHETHER EXPRESS, IMPLIED, OR STATUTORY, REGARDING THE
DOCUMENTATION, INCLUDING ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR NONINFRINGEMENT OF THIRD-PARTY RIGHTS. IN NO EVENT WILL XILINX BE LIABLE FOR
ANY CONSEQUENTIAL, INDIRECT, EXEMPLARY, SPECIAL, OR INCIDENTAL DAMAGES, INCLUDING ANY LOSS
OF DATA OR LOST PROFITS, ARISING FROM YOUR USE OF THE DOCUMENTATION.

© Copyright 2002-2010 Xilinx Inc. All Rights Reserved. XILINX, the Xilinx logo, the Brand Window and other designated
brands included herein are trademarks of Xilinx, Inc. All other trademarks are the property of their respective owners.

ARERHIIFER (v.12.1) ZFIERL7=H DT, NRITHIENAE LA AT A E R L E T,
BRHZ X > TEIFER D EHIZH IR L TR WNE OB H Y 37,
HAZERIZZZRLLTIMHAO B FHBERICOTEL UL TR FREREY DS RIITIN,

Virtex6 54735 A4F (HDL )
2 http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

DX =_a7ILIZCDUT

HDL F15A4 75U HARIX,ISE®@ DAL FAr w=aT LD 1 5TT, BIKREZFEHL TH
I 2EAT. BB XATAT I HARESBLTIIZSN,

ZO==a T M RONENEGENET,

HE 22

K~ 7 a OFEAM

ZOT—=XTIF ¥ TCHR—bSNDTVIT T b~rap7 77 arBlyAR
BTVIT 47 DOFEAM W

FTHALY TLAVE

ZDONR—=ar DIAT T TARIIL, ZOT —F T 7F v DT AL =L A MO L F
DAAB =gy a—REINREGENET, . AV AX v 2—Tay 77—k
%, ISE/doc/usenglish/isehelp DA A —/L 4L 7 IZHER] ZIP 77 AL TEE
Tb\i‘a‘o

FHALL ZLAVNIIRD 3 SOOI TFIVHTEENFET,

</a . ZNHDOTL AUMIYT AV A Y — L@ UniMacro 747 IVIC& £, 7 U
TAT T TIIE T E AL AF L == UK WIIR T VI T 4 T oA AE
T—h T HERICHEHLET, ALY —/L Tl 20 UniMacro 7% H B FAL 7Y
TS IET,

TVITAT + X—7 ML TS FPGA T ARAAH DY AY L I A a2 R— 3R b TT,
TVIT AT e AL ALY T— LT (NGDBUild) 7' mE A% AT T 58, Bk O
TrANMCEENDLDITFESTLKFILa R—F 2 CTd, 72213, ISERDES NODELAY
LUV Virtex®-5 TL A e —W— FUIT 4T LLTA U AF v —hL,
(NGDBuild) #3174 %<&, ISERDES.NODELAY 23 FDEFFHEDE9, —JF Virtex—5 T /3
A AT ISERDES #fi L CW\WA &, HEIHIIZ Virtex—5 ¢ ISERDES_NODELAY (225 #4
SNET, 0D, ITUIT47 | OBEIE, FILSH T — W — 2l TERRDET,

CORE Generator Tl, SEXFERT NARA T —F T I F IS LTZZ DT VA =L R
>k (UniMacro BEOTVITA47) G870 =T 947 FV L TOET, BRI A
THITNT 2T OV —RT LI, LT Ay VAV AAENE T, T XTOT
YAy TV A INEEGTe =T 7 AR FAT I L, ZOHARINET —% T 7 F Y [EA DT
AT TVDHNBNEENTNET,

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 3




EE:.ZOTZaATILIZDONT & XILINX-

THAVDANFE

TOHARTIE . BT WAL TLALRT 4 SO T IEZFML T, ZOHhnS Ry
Va—alaRrLET, RICZO 4 DO FiEEZRLUET,

ARB =gy s TN TR — R IR EEA AL T — R ENE T,
I, BT ay sk a—— N EMRICEE T AB AR TETT,

Heam - VA — R NIV AR —RENA A Y — L THERES N E T, T —RIX R
BLOR =LV TAIENTHNDLDO T, HEOT —F 7/ F I cEET, #
MEFEITTDE, NI~ A, 2T BN e 2 — = RNE Y — VTR E
LBkt TEET,

CORE Generator BX 4P —FK : 2 7R— %2 ME CORE Generator 72137 4% —
RSB0 CEET, #HEmmA TEARW FPGA 2 L TR T ny 7 25+ 584
W3, ZOFERERLKRERN, Zo7a—2FHT5545813. F—7 v M2T 5%
T—=XT I F LIl aT EFARTOILERHDET,

<7a®YR—b : {fHAFEZR UniMacro 23HVET, ZNHDI R —RMIT AU
J A —)L @ UniMacro 747 FVNZ & EI, TVIT 47 T TS T T/ rxy
VE—RUAWEIRTIIT AT A AE = T RBRICE AL E T, SRy —v
TlX. 20 UniMacro 73 BB L7 VI T4 7 ICBBASNET,

Virtex-6 547 31) 4K (HDL A)
http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




H R

1) i gt Ry ) 1 V2 bt T 1 S RNt 3
T A AL L AR e 3
T AL D ATTITE o 4
LI U111V Yo o XN P 1 1 S RNt 9
BRAM_SDP_MAGCRO ..ottt e et e e e e e e e 10
BRAM_SINGLE_MAGCRO ...ttt e e e 19
BRAM_TDP_MACRO ..t e e 29
FIFO_DUALCLOCK MACRO et 39
FIFO_SYNC_MAGCRO . ettt et e e 43
ADDMACC MACRO . .. 47
ADDSUB MAGCRO ... e 49
COUNTER_LOAD_MACRO . ...ttt ettt ettt et e e 51
COUNTER_TC_MACRO .ttt ettt et e e e 53
EQ_COMPARE MAGCRO ...ttt e e e 55
MACC_MACRO .ttt e e 57
MULT _MACRO .ttt e e e et e e e e e e aaes 59
2 TP A A R e 61
31 T H AL T AU e 67
AND 2B L i e 68
BSCAN_VIRTEXG ...einititiiiii et ettt e e et et e te e e s e sananas 69
510 S PN 72
510 S O PP 74
1210 S € O TP 76
1510 2 € O 1 P 78
|50 R 1Y 6 P 80
BUE GMU X L ittt et e et et e et et et e e et et e e e e et eneaaeeaananenes 82
|5 0 Y @AY 18 G O 1 3 84
1510 S =P 86
5 0 P 87
1510 2l [ PP 88
5101 2 (PP 90
|20 2 (O 1 1 P 92
|21 0] S P 94
CAPTURE_VIRTEXG ...ttt ettt et e e e e e e e e e e e e 96

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com




& XILINXe

CARRYZ ..o 98
CEGLUTD i 100
DOCIRESET ..ttt e 103
DNA PORT Lo 105
DSPABEL. .o 107
EFUSE_USR ot 116
FDCE i 118
FDPE Lo 120
D RE e 121
D S e e 122
FIFOLIBEL .o e 123
FIFOBOEL e 127
FRAME_ECC_VIRTEXG .. ittt 132
GTHETLT QUAD ...t 135
GTXEL coiiiiii 137
DB e 139
IBUERDS et 141
[IBUFDS DIFF_OUT .ot 143
[IBUEFDS_ GTHEL ittt 145
[IBUEFDS_ GTXETL ittt 146
IBUERG et 147
IBUEFGDS (ot 149
[BUFGDS DIFF_OUT ..t 151
[CAP_VIRTEXG ...t 153
DD DR 156
IDDRZCLK ot 159
IDELAYCTRL . couiiiii e 162
[OBUR o 164
TOBURDS . et 166
TODELAYEL ..ot 168
[SERDESEL .o 173
JTAG_SIM_VIRTEXG ..eniiiiiiiie et 179
KEEPER ..o 182
LDCE 184
LDPE Lo 186
| L0 TP 187
LUT O D et 191
LUT O L e 195

Virtex-6 547 31) 4K (HDL A)
http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

LUTO o 199
LUTO 2. 204
LUTBD e e et 209
LU T B L e 214
MMOM_ADYV L 219
MMOCM_BASE L. 226
MUXET o 229
MUXET D oo 231
MUXET L e et 233
MUK e et e 235
MUXEB D e 237
MUXEB Lo 239
OBUE e 241
OBUEDS .o 243
OBUETDS i 245
OD DR e 247
O R e 250
OSERDESEL. .. 251
PCIE 2.0 e 257
PULLDOWN L. e 259
PULLUP L 261
RAMIZEXID it 263
RAMEZOOXIS .ot 266
RAMSBZM. . 268
RAMSBZ XIS e 272
RAMOBAM . ..ottt 274
RAMBAXID Liiiiiiiiiiiii e 278
RAMOBAXIS oot 281
RAMBIBE L. .ot 283
RAMBBOEL. ..o 293
SIM_CONFTIG_VO e 306
SIM_LCONFIG_VE_SERIAL ....ciiiiiiiii e 309
SRLIBE oo 312
SRLECBZE .o 315
STARTUP_VIRTEXG ...oiviiiiiiiiii e 318
SYSMON . et 321
TEMAC_SINGLE ..o 327
USR_ACCESS_VIRTEXB ..evniiiiiiiiiiie e 329

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com




Virtex-6 547 31) 4K (HDL A)
http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

UniMacro [Z2DULVT

ZDOEIar TR, ZOT—X% T 7T T TES UniMacro (2 OWTCHtBAL £9°, UniMacro
X, 777X MEIZAE B TVET,

4 UniMacro (22T, IROIF MBS TOET,
4
i B
BN B 2
PMEER GEM T DL AR TOR)
R—hOFH
FHADANHFTIE
ki FH AT BB 70 J 1
AR =gy a—RDOF)

FOMDY Y — R

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 9




% 1 E : UniMacro IZDULVT & XILINXs

BRAM_SDP_MACRO
: Simple Dual Port RAM

BRAM_SDP_MACRO

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

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

WREN

HST

WRCLK |

Attributes
BRAM_SIZE-1

e

RE, 36

WHITE L
5IM_COLLISION_CHECK-ALL
SAVAL-D

INIT_FILE-NONE

RDADDR(8:0)

HDEN
REGCE |

RDCLK
=5

Simple Dual Port RAM

M=

FPGA A A 2137 17 RAM 238l & F40. L RAM/ROM (36kb F£7-1% 18kb) &L CTar 7 4F 2l —i T
EFET, ZhbDT7rys RAM 121X, REOA LV F v T —FE@ENOFMITENTEE T, FHAHLEEZIAL
X, IR =R MR END 7 ey ZICE IR L TEITSNET, 72720, READ & WRITE (352 &1L T
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RDADDR

WE A AL TF 2L =LA KEBH | SAMETAS A F—T L
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RDEN
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R—r4£ HME = B EE

SSR AT 1 HAOL 220 Rk

REGCE AA 1 Hhv 22D Iay s A 32— v AJ3 (DO REG=1
DG ENZDHAG %)

WRCLK . AN 1 EXAL/GeHAHLIaY I A T)

RDCLK

aVIJ4¥al—iavEk

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

THAUDANFE

Z® UniMacro [ZA v AF LY 2= al DB N A[RET, TVIT 4 TNIRTA—ZEHRETELHIDLEZHLDOTY, bk
DAL T 4K 2l —varRESRL, T AV BEHEZRH-TIOICEREL TS,

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

INIT FILE SCFF

0 £k STRING

NONE

M S o7 7 AL D4 i

SIM_COLLISION_ ST
CHECK

ALL, WARNING_
ONLY .
GENERATE_X_
ONLY,

NONE

ALL

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

ALL IZRETHE, BH Ay Z—
DS, BE#ETHH T8O
AEVOMEBRE X) 1220 ET,
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INIT 7F
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B 24T & TIAIE &5 BA
INITP_00 ~ 16 %L 256 £ M TRTER 2Kb F721% 4Kb DRV T ¢ F—H AE
INITP_OF U 7L ADHHIEE$E E

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SDP_MACRO: Simple Dual Port RAM
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

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

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

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

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

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

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

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

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

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

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

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

INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_O5 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_O7 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"™"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000*"

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

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

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

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

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

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

X
X
X
X
X
X
X
X
X
X

XX X X XX

X
X
X
X
X
X

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

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

INITP_O0 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_02 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

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

INITP_08 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_09 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_OB => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000™",

INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OE => X'0000000000000000000000000000000000000000000000000000000000000000"*,

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

DO => DO, -- Output read data port

DI => DI, -- Input write data port

RDADDR => RDADDR, -- Input read address

RDCLK => RDCLK, -- Input read clock

RDEN => RDEN, -- Input read port enable

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

RST => RST, -- Input reset

WE => WE, -- Input write enable

WRADDR => WRADDR, -- Input write address

WRCLK => WRCLK, -- Input write clock

WREN => WREN

-- Input write port enable

);
-- End of BRAM_SDP_MACRO_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// BRAM_SDP_MACRO: Simple Dual Port RAM

//

Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

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

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

// Optional output register (0 or 1)

CINTT_FILE (NONE™),

// Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb™)
// Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")
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-SIM_COLLISION_CHECK (*ALL'), // Collision check enable "ALL™, "WARNING_ONLY",
// "GENERATE_X_ONLY" or "NONE™
.SIM_MODE(*"'SAFE™), // Simulation: "SAFE"™ vs. "FAST", see "Synthesis and Simulation Design Guide" for details
- SRVAL(72~h000000000000000000), // Set/Reset value for port output
- INIT(72”h000000000000000000), // Initial values on output port
- INIT_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_O0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_14(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

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

Virtex-6 547 31) 4K (HDL A)
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-INIT_42(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_44(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_50(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_51(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_52(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_53(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_54(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_56(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_57(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_60(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_62(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_64(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_67(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_68(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_70(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_73(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_75(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_76(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_77(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_79(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INITP_00(256 > h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
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// The next set of INITP_xx are valid when configured as 36Kb

-INITP_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SDP_MACRO_inst (

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

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

-RDADDR(RDADDR), // Input read address

-RDCLK(RDCLK), // Input read clock

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

_WE(WE), // Input write enable

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

s
// End of BRAM_SDP_MACRO_inst instantiation

B3 R

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

Virtex-6 547 31) 4K (HDL A)
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BRAM_SINGLE_MACRO
: Single Port RAM

BRAM_SINGLE_MACRO

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

WE(f{(WRITE_WIDTH):0)

DO(READ_WIDTH:1:0)
—

BRAM_SZE-18Kb

DO_REG-0

INITO

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST

SRVAL-D
INIT_FILE-NONE

EN

REGCE |

RST
CLK

Simple Port RAM

ME

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

A — 0D B8

R—b4 A [ =] HHe

H AR —h

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

ANDR—k

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

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

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

EN AT 1 EXIAL/FIHAHLAR—T L

RST AN 1 HAL 22D Ry R

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

BIZDOHER)
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& XILINXe

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

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

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

9~5 14

4~3 14

2 14

1 14
THAVDARNFE

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

DAL 74X 2l —arREBBL, T A BEERTZT IO EL TSN,
AAR Y T—gy Al
HEF AA]
CORE Generator™ BL U7 4% —K NGl
~ZudDYR—h 13
AR E M
B 247 & TI4ILE =5 BA
BRAM_SIZE ST | 36Kb. 18Kb 18Kb RAM % 18kb F7-1% 36kb AEVEL Tar 74
Fal—TarLFET,
DO_REG G2 0.1 0 % 1123 5L, RAM O 1L P RZBA R—
TIVIZIRY RAM 235D clock—to—out Z A LS
EfESIET, 2ZL, mAHLLAT O
gy AZNVTEINLET, EE 01275
Lol vy AN THRAHE LN ARETT
M. clock—to—out ZA LNELRVET,
READ_WIDTH LS 1~ 36 1 H R ZADIEEIEE
WRITE_WIDTH FHh 1~ 36 1 AN NRADIERIEE
INIT_FILE pa==il 0 £k STRING NONE MEMEE T2 7 7 AV D4R
WRITE_.MODE Pl READ_FIRST ., WRITE_FIRST AEY~DEXIA LT —REEE
WRITE_FIRST .
NO_CHANGE
INIT 16 % 72 B ME T _TERm a7 4 X2 —ar o HoEEE
B
SRVAL 16 %k 72 B ME ERA NG 4=! Ry M55 RST) W7 —hE=LExD
DO FR—hrOH NEEEBELET,
SIM.MODE =l SAFE 7213 FAST | SAFE Ral—varDLHDEMETT, FAST (2%
ETHE, Pal—ary BEFANRSRT 4—
v ABEHE N TERITSNET, G,
TaR/ S ab—vay FHPAL AR S
L TEEN,
INIT_00 ~ INIT_FF | 16 #% 256 £ MH T _TEn 16Kb £721% 32Kb DF —H& AEY 7L AD
HEEEE
INITP.00 ~ 16 % 256 > M T _TEn 2Kb $£721% 4Kb OV T4 F—H AEY T
INITP_OF LA DY HMEE TS E
Virtex-6 54731 A4 F (HDL A)
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£1 =5

UniMacro [ZTDUVT

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SINGLE_MACRO: Single Port RAM

- Virtex-

6

-— Xilinx HDL Libraries Guide, version 12.1

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

BRAM_SINGLE_MACRO_inst : BRAM_SINGLE_MACRO

generic map (

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

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

Initial values on output port

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

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

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

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

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

INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000**
> X'"0000000000000000000000000000000000000000000000000000000000000000°*
> X""0000000000000000000000000000000000000000000000000000000000000000"*
> X'*0000000000000000000000000000000000000000000000000000000000000000°*
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_14 =
INIT_15 =
INIT_16 =

INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",

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

INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"",

Virtex-6 4731 7K (HDL F)
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INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000*"

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

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

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

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

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

INITP_OO => X'""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_O01 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_02 => X"OOOOOOOOO00000OOOOOOOO00000OOO00OOOO00000OOOOOOOOOOOOOOOOOOOOOOO",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O5 => X""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O7 => X""0000000000000000000000000000000000000000000000000000000000000000™",

-- The next set of INIT_xx are valid when configured as 36Kb
INITP_08 => X"'0000000000000000000000000000000000000000000000000000000000000000"

INITP_09 => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_OA => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OB => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000"*,

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

DO => DO, -- Output data

ADDR => ADDR, -- Input address

CLK => CLK, -- Input clock

DI => DI, -- Input data port

EN => EN, -- Input RAM enable

REGCE => REGCE, -- Input output register enable

RST => RST, -- Input reset

WE => WE -- Input write enable

)
-- End of BRAM_SINGLE_MACRO_inst instantiation

Verilog 581t (A2 RE2 T —23Y)

// BRAM_SINGLE_MACRO: Single Port RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

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

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

- INIT_40(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

Virtex-6 547 31) 4K (HDL A)
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-INIT_4D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_50(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_51(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_52(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_54(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_56(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_57(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_5E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_60(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_62(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_64(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_67(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_68(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_70(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_73(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_75(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_76(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_77(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_79(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

// The next set of INIT_xx are valid when configured as 36Kb
- INITP_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OB(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0OD(256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF (256 >h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SINGLE_MACRO_inst (
DO(DO) // Output data

Virtex—=6 547 351) 5i/4F (HDL )
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_ADDR(ADDR), 7/
.CLK(CLK), //
_DI(DI), 1/
_EN(EN), //
-REGCE(REGCE), //
-RST(RST), //
_WEQWE) 1/

)

Input
Input
Input
Input
Input
Input
Input

address

clock

data port

RAM enable

output register enable
reset

write enable

// End of BRAM_SINGLE_MACRO_inst instantiation

A MR
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BRAM_TDP_MACRO

: True Dual Port RAM

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

WEA(WRITE_WIDTH_A:1:0)

ENA
RSTA
REGCEA

CLKA

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

WEB(WRITE_WIDTH_B:1:0)

ENB
RSTB
REGCEB

CLKB

BRAM_TDP_MACRO

DOA(READ_WIDTH_A:1:0)
_—

Attributes

BARAM_SIZE-18Kb

DOA_REG-0

INIT-0

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

DOB(READ_WIDTH_B:1:0)

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

True Dual Port RAM

M=

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

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

t AL EFHZIA I

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

R—h DB

R—r4£ AmE g B EE

H AR —h

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

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

ASIR—h

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

aVIJ4F¥al—iavEk

WRITE_WIDTH_A/B- READ _WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
36 ~ 19 36 ~ 19 36Kb 10 4
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
18 ~ 10 36 ~ 19 36Kb 11 2
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
9~5 36 ~ 19 36Kb 12 1
18 ~ 10 12
9~5 12
4 ~3 13
2 14
1 15
4~3 36 ~ 19 36Kb 13 1
18 ~ 10 13
9~5 13
4 ~3 13
2 14
1 15
Virtex-6 5473 7 A K (HDL A)
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WRITE_WIDTH_A/B- READ_WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
2 36 ~ 19 36Kb 14 1
18 ~ 10 14
9~5 14
4 ~3 14
2 14
1 15
1 36 ~ 19 36Kb 15 1
18 ~ 10 15
9~5 15
4 ~3 15
2 15
1 15
18 ~ 10 18 ~ 10 18Kb 10 2
9~5 11
4 ~3 12
2 13
1 14
9~5 18 ~ 10 18Kb 11 1
9~5 11
4 ~3 12
2 13
1 14
4 ~3 18 ~ 10 18Kb 12 1
9~5 12
4 ~3 12
2 13
1 14
2 18 ~ 10 18Kb 13 1
9~5 13
4 ~3 13
2 13
1 14
1 18 ~ 10 18Kb 14 1
9~5 14
4 ~3 14
2 14
1 14
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d"‘f’f./@)\jjjj_lfi

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

ET. PVITATNIRIA—FEHRETEDIDIILE-bDTT, b

AVAB v T— gy af
E3 ASH]
CORE Generator™ 8L 74—k A \]
~7udHR—h HE T
ERATELE M
Bt BT & FTI4ILE | EiBA
BRAM_SIZE FF 36Kb. 18Kb 18Kb RAM % 18kb F7-1% 36kb AEVELLTar 7 4¥ =
L—arLET,
DO_REG HLHy 0.1 0 iz 1129%E, RAM O L P RZBA R —T )L
12720 RAM 225D clock—to—out ZA LR EMESH
FI, L AHLLAT YD ey A
JUTHEINLET, % 012958, 1 Zuys 34
IV Tt A UM A[EE T3, clock—to—out #A
ARV ET,
INIT 16 %K% 72 B M TRTPr | ar7Fal—ar B0l ofHEEEE
INIT_FILE LFF 0 vk STRING NONE WIHE 2 & T 7 7 A )V D4 il
READ_WIDTH, EEEie 1~ 72 36 DI/DO /" ZADE % #5 7, READ_ WIDTH &
WRITE_WIDTH WRITE WIDTH (Z[R UAEZ I8 E T DL ERHY FE
T
SIM_COLLISION_ =]l ALL, ALL AEVDMEENEAELIZBEAITS 2 — a0l
CHECK (V)VQEEING— EREETXET, 2 mmmrm
SEE%RATEK ALL ICRRET HL, Bk Ayt — VR &
NONE\ . F%L#étﬂjj?oi@f%)@{ﬁﬁ‘ri (X)
W20 ET,
WARNING_ONLY (ZERET DL, BiEAyZ—
COIRPH DS, BETLIHIBLOAEY
DOEITZEDOFERFSINET,
GENERATE_X_ONLY IZ§%E 5L, B Xy
—VIHAEN T, BET AN B LOAE
VOEMRARE (X) 12780 ET,
NONE IZE}E T HE, BEAyE—VIFH S
N BEETIHEABIOARIOMEITFOE
FREFENET,
AE: ALL A OEICERET DL, VIl — /a
VHIZT YA OREE R CTE B0
OEEEET LG EITEENLIETT, uifﬂi
F&/k/>v a2 —ay ?‘47“‘4‘/ ﬁ%FJ%ZSﬁE
LTLEEW,
Virtex-6 54731 A4 F (HDL A)
32 http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H



& XILINXe

¥ 1 Z : UniMacro IZTDULN\T

B 24T & T4k | EREA

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

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

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

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

F B 2 FE

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_TDP_MACRO: True Dual Port RAM

Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

-- Note -

BRAM_TDP_MACRO_inst :

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

generic map (
BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "VWIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"

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

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

READ_ WIDTH_A => 0, -- Valid
Valid

READ_WIDTH B => 0, -—-

SIM_COLLISION_CHECK =>

SIM_MODE =>

SRVAL_A => X"000000000'",

"SAFE"™, -- Simulation:

"ALL™,

BRAM_TDP_MACRO

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

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

—-- "GENERATE_X_ONLY" or "NONE"

"SAFE"™ vs "FAST",

- see "Synthesis and Simulation Design Guide" for details

SRVAL_B => X"'000000000"
WRITE_MODE_A
WRITE_MODE_B

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

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

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

XXX XXX XXX

=> "WRITE_FIRS

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

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

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

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

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

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

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

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

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

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

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000"",

Virtex-6 547 31) 4K (HDL A)
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INIT_58 =>
INIT 59 =>
INIT_5A =>
INIT_5B =>
INIT_5C =>
INIT_5D =>
INIT_5E =>
INIT_5F =>
INIT_60 =>
INIT_61 =>
INIT_62 =>
INIT_63 =>
INIT_64 =>
INIT_65 =>
INIT_66 =>
INIT_67 =>
INIT_68 =>
INIT_69 =>
INIT_6A =>
INIT_6B =>
INIT_6C =>
INIT_6D =>
INIT_6E =>
INIT_6F =>
INIT_70 =>
INIT_71 =>
INIT_72 =>
INIT_73 =>
INIT_74 =>
INIT_75 =>
INIT_76 =>
INIT_77 =>
INIT_78 =>
INIT_79 =>
INIT_7A =>
INIT_7B =>
INIT_7C =>
INIT_7D =>
INIT_7E =>
INIT_7F =>

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

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

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

XX X X XX

XXX X XX

set of INITP_xx are for the parity bits

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

XX X X XX

set of INIT_xx are valid when configured as 36Kb

X''0000000000000000000000000000000000000000000000000000000000000000™,

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

X**0000000000000000000000000000000000000000000000000000000000000000™)

-- Output port-A data

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

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

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

B, -- Input port-B clock

-- Input port-A data

-- Input port-B data

-- Input port-A enable

-- Input port-B enable
EGCEA, -- Input port-A output register enable
EGCEB, -- Input port-B output register enable
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RSTA => RSTA, -- Input port-A reset
RSTB => RSTB, -- Input port-B reset
WEA => WEA, -- Input port-A write enable
WEB => WEB -- Input port-B write enable

-- End of BRAM_TDP_MACRO_inst instantiation

Verilog 81k (A RAV T —3Y)

// BRAM_TDP_MACRO: True Dual Port RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BRAM_TDP_MACRO #(
-BRAM_SIZE("'18Kb"), // Target BRAM: "18Kb" or "36Kb"
_DEVICE('"VIRTEX6"), // 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(C"WRITE_FIRST'"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_MODE_B("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_WIDTH_A(O), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb"")
_WRITE_WIDTH_B(0), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb"")
- INIT_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0OD(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_11(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

Virtex-6 547 31) 4K (HDL A)
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-INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_26(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_27(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_36(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

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

. INIT_FF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

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

- INITP_OF (256 >h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_TDP_MACRO_inst (

)

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

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

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

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

// End of BRAM_TDP_MACRO_inst instantiation

A MR
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UniMacro IZ2DUVT

FIFO_DUALCLOCK_MACRO

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

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

RST |
WREN |

WRC LK |

ADEN |
RDCLK
-

ﬂDUALCLOCK_FIFO_MAC RO

Aftributes

FIFO_SIZE=18Kb
ALMOST FULL OFFSET=080 _

DATA_WIDTH=4
ALMOST_EMPTY_OFFSET=080

FALS|

FIRST_WORD_FALL _THROUGH-

DUAL CLOCK

First-In, First-Out (FIFO) Buffer

WRERR

ALMOSTFULL
| FuLL

VWRCOUNT({(DATA_WIDTH):0)
=

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

EMPTY
RDCOUNT(f{DATA_WIDTH):0)
-

M=

X10865

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

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

ENOE L

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

aAvIJ4¥al—iarvk

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

V74X alb—arRESRL, T A BEAERTS T ISR EL TZEN,
DATA WIDTH FIFO_SIZE WRCOUNT RDCOUNT
72 ~ 37 36kb 9 9
36 ~ 19 36kb 10 10
18kb 9 9
18 ~ 10 36kb 11 11
18kb 10 10
9~5 36kb 12 12
18kb 11 11
1~ 4 36kb 13 13
18kb 12 12
THAVDARNEE

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

AAR v m—ay nJ
i =l
CORE Generator™ LN 4 —FK NGl
~7uadPrR—h HELE
Virtex-6 5473 4K (HDL F)
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AR R 1%

B BT E T4k | EREA

ALMOST _EMPTY_ 16 %% 13 E ME +T~NT¥u | EMPTY & ALMOSTEMPTY D24 #H ELET,

OFFSET 16 R CTHRELET,

ALMOST _EMPTY_ 16 4% 13 Ml +_T¥ue | FULL & ALMOSTFULL @74 3% ELE1T,

OFFSET 16 R THRELET,

DATA_WIDTH I 1~ 72 4 DI/DO /NADIE

FIFO_SIZE ==l 18kb . 36kb 18kb FIFO % 18kb F7-1% 36kb AEVEL Tar 74
Fal—arLET,

FIRST_ WORD_ 7 — AR FALSE. TRUE | FALSE TRUE 2% ET 5L, RDEN 27 H—hrL7<

FALL_THROUGH TH, 22D FIFO IZEZAEN - HAOT—FR
BHAOENET,

SIM.MODE b=l SAFE F7-1% SAFE PR32l —arDHDEMETT, FAST IZ3%

FAST ETHE, P32l —ay BEFANAAT F—~

YABEHE-NTETSNETS, FME IA
K/ 3alb—vary THA HAR]ESBLT
TEEW,

VHDL £k (/2 RA T —S 7))
WD 2 S>ORELDFIELR WS IZat — L, = T4 T4 B E ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO_DUALCLOCK_MACRO: Dual-Clock First-In, First-Out (FIFO) RAM Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

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

FI1FO_DUALCLOCK_MACRO_inst : FIFO_DUALCLOCK_MACRO
generic map (

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

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

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

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

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

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

// FIFO_DUALCLOCK_MACRO: Dual Clock First-In, First-Out (FIFO) RAM Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

FI1FO_DUALCLOCK_MACRO  #(
-ALMOST_EMPTY_OFFSET(97h080), // Sets the almost empty threshold
ALMOST_FULL_OFFSET(9”h080), // Sets almost full threshold
_DATA_WIDTH(O), // Valid values are 1-72 (37-72 only valid when FIFO_SIZE="36Kb")
_DEVICE("'VIRTEX6'"), // Target device: "VIRTEX5", "VIRTEX6"
_.FIFO_SIZE ("'18Kb™), // Target BRAM: "18Kb" or '36Kb"
_FIRST_WORD_FALL_THROUGH (*'FALSE'), // Sets the FIFO FWFT to "TRUE" or "FALSE"
.SIM_MODE(*'SAFE'™) // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
) FIFO_DUALCLOCK_MACRO_inst (
.ALMOSTEMPTY (ALMOSTEMPTY), // Output almost empty
_ALMOSTFULL (ALMOSTFULL), // Output almost full

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

);
// End of FIFO_DUALCLOCK_MACRO_inst instantiation

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

DI{DATA_WIDTH:1 :ﬂ FIFO_SYNC_MACRO

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

RDEN |

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

Aftributes

DO_REG=1
ALMOST_EMPTY_OFFSET=080

First-In, First-Out (FIFO) Buffer

| WRERR

| ALMOSTFULL
| FULL

WRCOUNT({(DATA_WIDTH):0)
||

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

RDCOUNT(f{DATA_WIDTH):0)
-

M=

X10954

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

R—bDEREA

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

ANTIR—k

CLK AT 1 BMAHAHL/ FEEIASB IO

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

RDEN A 1 A LAR—T

RST A 1 FEFRGIY vk

WREN A 1 FAMAR—=T )V

QAVT4FaL—Yav R

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

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

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

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

AV RB L T—ay W
HE Aw]
CORE Generator™ BL U 4% —K NGl
~7adYP R —h HeLE
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AR R 1%

B 24T & FTI4ILE | EREA

ALMOST _EMPTY_ 16 %% 13 © Ml T _RCE¥nRm EMPTY & ALMOSTEMPTY DA ELET,

OFFSET HEETHEELET,

ALMOST EMPTY_ 16 %% 13 B ME T TP FULL & ALMOSTFULL 0#Z##HELE T, 16 #%K

OFFSET THRELET,

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

DO_REG 2 0.1 1 R FIFO Tl EHEOENMEEFEITTHITIT 01
FHELET,

LICRELIZEA . [[H FIFO O 1475 A

LURZRNBMESNET, 20T —XIZ 1 /vy
PATINDULAT U BFEELET D, clock-to—out
BAITIFSELET,

FIFO_SIZE &l 18kb. 36kb 18kb FIFO % 18kb F7-1% 36kb AEVELL Car 7 4¥ =
L—arLFET,
SIM_MODE SCFH SAFE F7-13 SAFE Ral—alrOADOEMETT, FAST IZRRETH
FAST Lo Ral—vary BEFANAT F - AERE—

RTEITSNET, ML TG/ a2 —var
THAL AR 2R TLTES N,

VHDL 81k (/> RAVP T —23Y)
KD 2 SO CFIELE VAT — L, T T AT LB S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO_SYNC_MACRO: Synchronous First-In, First-Out (FIFO) RAM Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

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

FIFO_SYNC_MACRO_inst : FIFO_SYNC_MACRO
generic map (

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

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

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

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

port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- Output almost empty
ALMOSTFULL => ALMOSTFULL, -- Output almost full
DO => DO, -- Output data
EMPTY => EMPTY, -- Output empty
FULL => FULL, -- Output full
RDCOUNT => RDCOUNT, -- Output read count
RDERR => RDERR, -- Output read error
WRCOUNT => WRCOUNT, -- Output write count
WRERR => WRERR, -- Output write error
CLK => CLK, -- Input clock
D1 => DI, -- Input data
RDEN => RDEN, -- Input read enable
RST => RST, -- Input reset
WREN => WREN -- Input write enable
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):
-- End of FIFO_SYNC_MACRO_inst instantiation

Verilog 581t (A2 RZ2 T —23Y)

// FIFO_SYNC_MACRO: Synchronous First-In, First-Out (FIFO) RAM Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

FIFO_SYNC_MACRO #(
_DEVICE('VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6"
.ALMOST_EMPTY_OFFSET(97h080), // Sets the almost empty threshold
_ALMOST_FULL_OFFSET(9”h080), // Sets almost full threshold
.DATA_WIDTH(0O), // Valid values are 1-72 (37-72 only valid when FIFO_SI1ZE="36Kb")
_.DO_REG(0), // Optional output register (0 or 1)
-FIFO_SIZE ('18Kb'™), // Target BRAM: "18Kb"™ or "36Kb"
_SIM_MODE("'SAFE'™) // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
) FIFO_SYNC_MACRO_inst (
-ALMOSTEMPTY (ALMOSTEMPTY), // Output almost empty
-ALMOSTFULL (ALMOSTFULL), // Output almost full

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

);
// End of FIFO_SYNC_MACRO_inst instantiation

EER AR
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ADD

MACC_MACRO

: Adder/Multiplier/Accumulator

ADDMACC_MACRO

—— 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)

— CcE
—I>CLK

ADD MULTIPLY ACCUMULATOR

ME

B EINE
INT A—

. BE/ BT rvarELUTERT 58, DSPAS Ty I DAL AR E— 3 a L DI HLL

&fp’z“”é

R—bDEREA

ZR0ES,
FRER ANE B IO E. L AT 23H0 ., DSP48 7w 7% HDL IZHAL LK LET,

—r4& A A ] H e

AR =

PRODUCT iz 2508, WIDTHA J& 1 fif T4~V F—s S
WIDTH_B B I LY,

A H—k

PREADDI A3 ST, WIDTH.PREADD BitE2: | HIEMAT—5 1)

PREADDZ ATy E%fﬁ WIDTH_PREADD J& %% | g g s —x A7)

MULTIPLIER ATy E;ﬁfﬁ WIDTH MULTIPLIER /& | E %5 —% AJ)

CARRYIN AJ ] ol

CLK A 1 A=

CE AT 1 Iy AR—T )V

LOAD Ah 1 o—p

LOAD_DATA AT7 A 25, WIDTH PRODUCT J&# | DSP 27 AClE, LOAD 7% —h&h5E P ix
2B, A*B+LOAD_DATA Tr—R&iLET,

RoT A ! Y |

Virtex-6 4731 7K (HDL F)
UG623 (v12.1) 2010 &£ 4 B 19 B
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% 1 E : UniMacro IZDULVT

& XILINXe

THAVDARNEE
Z® UniMacro [FA L AZ v 2—2a DRPAIRET, TIITATIINTA—FEZRE TELIILIZH D TT,
AV AR =gy A
E7f T
CORE Generator™ BJX U 4% —K NG
~7aDYR— HELE
FERATREGEN
ks 24T & TI+IbE &t BA
WIDTH_PREADD B 1~ 24 24 PREADD1 3 X0 PREADD2 A f1 D
&2 S E9,
WIDTH_MULTIPLIER bEY ' 1~ 18 18 MULTIPLIER A 7] D g Z | # L F
7
WIDTH_PRODUCT = 1 ~ 48 48 MULTIPLIER 7] D g2 ] # L F
LATENCY K 0,1,2.3.4 3 INATTA L LI RE DR
1 - MREG == 1
2 - AREG == BREG == 1 8LV
MREG == 1, ¥/2/% MREG == 1
FBLVPREG == 1
3 - AREG == BREG == 1 LW
MREG == 1 8L PREG == 1
4 - AREG == BREG == 2 LW
MREG == 1 8L U PREG == 1
DEVICE e | VIRTEX6 . VIRTEX6 B—H Y NDN—RT =T T—F TV
SPARTANG F
= =
¥ 1F

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT =& —1)
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& XILINXe

¥ 1 Z : UniMacro IZTDULN\T

ADDSUB_MACRO

: Adder/Subtractor
ADDSUB_MACRO

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

CARRYOUT
Attributes
DEVICE-VIRTEXE
LATENCY-3
WIDTH-48
—— ADDSUB
— CARRYIN
RESULT((WIDTH:1):0)
—— RST
—]CE
—>CLK
ADDER/SUBTRACTOR

=Ju e

BN E S/ ERE UCE9 5L DSPA8 Ty /DAL AR =—ar B HIC RN ET, NTIA—FEE
AEEZR A DERB IO DE, VAT RHY, DSPA8 7w /% HDL IZHA LT LET,

R—rDERHA

R—k4 AR B 1 ae
AR —h
CARRYOUT H 1 Xl —H A
RESULT i A4, WIDTH B %2, RDADDR THEESNI=T —F i J) A
AJIR—h
ADDSUB AT 1 High D454 RESULT IEME R TT, Low DI
& RESULT 12 HE 2T,
A AT w25, WIDTH B4 2 1, BRI FAER~DT — X N ]
AT w28, WIDTH B4 25, INE &R/ IR A IR ~DT — 2 N T)
CE AT 1 Jayy AFx—T )
CARRYIN AT 1 Xl —AH
CLK AH 1 A=V
RST AAH 1 EIE DR
THAODANFHE

Z® UniMacro [ZA v AX Y T—2a DB N A[RE T, TVIT 4 TNIRTA—ZE R ETELIINLTZHD T,

Virtex-6 4731 7K (HDL F)
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% 1 E : UniMacro IZDULVT

& XILINXe

AV AB Y T—gy il
i ]
CORE Generator™ B L O\ 4 —FK A ]
oL ~ |,
ERAAEELE
B 24T & TIAILE R ER
DEVICE pra==v1| VIRTEX6 . VIRTEX6 B PPy RDN—R =T T —%F I F %
SPARTANG
LATENCY L 0.1.2 2 AT T LY RAZDHL
1 - PREG == 1
2 - AREG == BREG == CREG ==
PREG
WIDTH B 1~48 48 A.B. RESULT #—hig, B L0
RESULT AR — Mg ZEH>D /3T A— Z fifi
AL EEETEES,
WIDTH_RESULT e g 1 ~ 48 48 RESULT 78— i b #:%

A MR

Virtex—6 FPGA D& B (2 —HF— HARBLOTF —ZL—h)

Virtex-6 54731 A4 F (HDL A)
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& XILINXs ¥ 1 Z : UniMacro IZTDULN\T

COUNTER_LOAD_MACRO

: Loadable Counter
COUNTER_LOAD_MACRO

—]RsT

— LOAD Q((WIDTH_DATA:1):0)

Attributes

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

W | OAD_DATA(WIDTH_DATA:1):0)
— CE

—>CLK
Loadable Counter

A11190

M=

AT Iy a—K T/ For Ao ZEUTERTHE, DSPAS 7w/ DAV AR v m— g NIV E
T, NIA—HEBREARELAHNERI O U MERHY, DSP48 71wy /% HDL IZHEA LI < LET,

R—rDERHA

R—r4£ A [ g B EE
H 77—
Q H 7 ", WIDTH.DATA gtEx% | o2
H\E\O
AR —1
CE AT 1 Iy A X —T )
CLK AT 1 VA=24
LOAD ATJ w23 l, WIDTH DATA BMx2% | 79 —r&nbE, LOADDATA b h A an—
ilz98 FLET Q Zuy DL A7),
LOAD_DATA AT A28 i, WIDTH.DATA J&#E%% | DSP A4 A TiL. LOAD ¥'o & 7% —h3 5L, =
M, DT —ENPLIAKICANENET Qrays
DLATUY),
PIRECTION AT 1 High DEAIET Y7 | Low DRFAIEF 7 TF 2
Iav DL AT L),
RST AN 1 RV E> b
THAUDANFE

Z® UniMacro [ZA v AX Y T—a DB N E[RE T, TVIT 4 TNIRTA—ZEHRETELINCLTZHD T,

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

% 1 E : UniMacro IZDULVT

AVAR v T—ay Gl
HEFR A

CORE Generator™ B L O\ 4 —FK A ]
ERAGEMS

B 24T & T4k R ER

DEVICE pra==v1| VIRTEX6 . VIRTEX6 By " DN—RT =T T —%F I F %

SPARTANG
COUNT.BY 16 1%k 48 £y Ml 000000000001 N Z&lc ™ b, WIDTH.DATA J 0
feanEd,

WIDTH_DATA R 1 ~ 48 48 I EEERRELET,

= =

MR R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT =& —1)

Virtex-6 54731 A4 F (HDL A)
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& XILINXe

£1 =5

UniMacro IZ2DUVT

COUNTER_TC_MACRO

: Counter with Terminal Count
COUNTER_TC_MACRO

TC }—
—]RsT

Q((DATA_WIDTH:1):0) [

Attributes

DEVICE-VIRTEX6E
DIRECTION-UP
COUNT_BY-00000000
RESET_UPON_TC-FALSE
STYLE-AUTO
WIDTH_DATA-48
TC_VALUE-000000000

—CE

—>CLK

COUNTER W/ TERMINAL COUNT

X11188

ME

—3IF N TS/ E T AU HAT AL, DSPA8 T av I DA AR T— S ay NIV ET, )T

A— R TE AT REZR HH T
RFLET,

R—rDERHA

—IFN ATHE, DT RRE AT HEMRHY, DSP48 7 ry 7% HDL 1AL

R—r4 A A B e ae

HAIAR =k

TC o 1 TC_VALUE B Ebhde, #—IF L Ao b
High 127209,

Q 7 ;gz%ﬂﬁo WIDTH.DATA @x% | AV 27

AFIR—k

CE A 1 Iy AR —T )

CLK A 1 A=S"/4

RST ATJ 1 EEDRSAN

THAODANFE

Z® UniMacro [ZA v AX Y 2—3a DB N A[RE T, TVIT 4 TNIRTA—HE R ETELIDNLTZHD T,

AVAZ =gy A

HE 7 KA
CORE Generator™ L7 4P —K ARw]
~<7ua@¥R—h 1%

Virtex-6 4731 7K (HDL F)
UG623 (v12.1) 2010 &£ 4 B 19 B
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% 1 E : UniMacro IZDULVT

& XILINXe

AR R 1%

B RAT E TIAILE &5 BA

RESET_UPON_TC 7 — %% | TRUE, FALSE FALSE Z—=IF N AU NERRICT 2%
BT HNEINERELET,

DEVICE By VIRTEX6 . VIRTEX6 BN DN =T T —FF I F %

SPARTANG

DIRECTION L UP, DOWN up AV B MERELET,

COUNT BY 16 1%L 48 £y ME 000000000001 N Z iz e b, WIDTH.DATA X0
FEENET,

TC_VALUE 16 HE2KL 48 ¥ ME T_TERr H—3F ) 7 ME

WIDTH_DATA R 1~ 48 48 AU ARERRELET,

EER R

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

¥ 1 Z : UniMacro IZTDULN\T

EQ_COMPARE_MACRO

: Equality Comparator
EQ_COMPARE_MACRO

J DATA_IN((WIDTH_DATA:1):0)

—]RsT

Attributes

LATENCY-2

WIDTH -48

DEVICE-VIRTEX6
MASK-000000000
SEL_MASK-MASK

SEL_PATTERN-DYNAMIC_PATTERN
STATIC_PATTERN-0000000000

N DYNAMIC_PATTERN(WIDTH_DATA:1):0

—CE

—>CLK

LOADABLE COUNTER

M=

X11189

Efliar R —ZELUTHEATAE, DSPAS T a7 DAV AR LY =— ay W0 E T, T A— R E R REe
ANEBIOHE AR, VAT Y, A7, A1 —ARHY, DSP48 7 i/ % HDL IZHEE LT < LET,

R—rDERHA

R—r4 A = HEBE

H AR —k

Q 7 1 72547 High O/32— 1T, MASK J&
THEL DYNAMIC_PATTERN OfE& DATAIN
DOENR—E LTz X1 High 12780 E9, FERITP
ERICZuyr A7 THDESRET,

AR —k

DATAIN A A[A5HE, WIDTH BRI S L, | T 2 A7 —5

DYNAMIC_PATTERN AN

A2, WIDTH JEIEMEIZEL,

DATAIN e 25 4300 7 —4

CLK A 1 V=4

CE AT 1 gy AFR—T )
RST AS 1 EECPASAN
THAVDANAE

Z® UniMacro [ZA v AX Y T—2a DB N A[RE T, TVIT 4 TNIRTA—HERETELIINLTZHD T,

Virtex-6 4731 7K (HDL F)
UG623 (v12.1) 2010 &£ 4 B 19 B
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% 1 E : UniMacro IZDULVT

& XILINXe

AV AB Y —gy aJ
£ Al
CORE Generator™ BL 74V —K gl
~ 7O+ R—h et
FEARRELTREM
B /4T & TI4IE &5 A
DEVICE =l VIRTEX5 . VIRTEX6 By NDN—RY =T T —% 57
VIRTEX6 . F
SPARTANG
SEL_PATTERN I 1~ 24 24 PREADD1 3% OF PREADD2 A J1D
fE 2 Hl L F9,
MASK 16 % 48 B b 16 L | T TER NE— R TSNS A%

BELET,

STATIC_PATTERN 16 %% 48 VD 16 #EE | I XTER NP =R R CEH SIS 7 —
VERELET,

SEL_MASK ST | MASK ., MASK IRE— R D~ 27| MASK %

DYNAMIC_PATTER ERT 270, C A1ZEFERT 0%

BELET,

WIDTH B 1 ~ 48 48 DATAIN LW
DYNAMIC_PATTERN Diig

LATENCY B 0.1.2.3 2 RATTA LI RZ DK

1: QREG =1

2: AREG == BREG == CREG ==
QREG =1

3: AREG == BREG == 2 and
CREG == QREG == 1

s IR

Virtex—6 FPGA D& B} (22— — HARB LT —#2—h)
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& XILINXe

£1 =5

UniMacro IZ2DUVT

MACC_MACRO

: Multiplier/Accumulator
MACC_MACRO

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

| | OAD_DATA((WIDTH_P:1):0)
—LoAD

Attributes

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

—— ADDSUB
— CARRYIN

— RST
—CE

—I>CLK
MULTIPLY ACCUMULATE

M=

B2 B RESS/ T X2 b —F T—RTHEHAT DL, DSP48 T ay I DAL A v m— 3 R

P((WIDTH_P:1):0) jummmm

IRGA—HBEFRERANEB IO IR, AT 0380, DSP48 7w /7% HDL 1AL <L ET,

IR0 ET,

R—bDEREA
—h% 73 ] ] 1 e
H IR —1b
P ) 25 0, WIDTHA JB P i TIAY F—HH
WIDTH_ B J& HEMEIZH L,
AR —h
A A3 WSS, WIDTHA JBHEA BB, | R8T — 2 A
B AJ) AZEME, WIDTHB BMABH, | REBT —2 AN
CARRYIN I ! P
c AT ! rayy Ax—7
LK A 1 =S4
LOAD AN 1 o
LOAD-DATA M) A28, WIDTHA J5 4 i DSP A5 ACIE, LOAD 37 H —FSR5E P I
WIDTH B J& I 5 LU, A¥B+LOAD DATA TH—K&HET,

Virtex-6 4731 7K (HDL F)
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% 1 E : UniMacro IZDULVT

& XILINXe

R—k4 L B i ae
RST AT 1 EIE: I DRSAN
ADDSUB A 1 High OHA13T7 ¥ 2L —Z A2 FHE—RIZ, Low
DOEAITHEE—RICRELET,
THAODANEE
Z® UniMacro [IA VA v 2—2a DR PAIEET, FVIT 4 TIINTA—FERETEHICLIZHDTT,
AVAB Y E—ay nJ
# ol
CORE Generator™ B X O\ 4 —FK A
~7adOHR—k HELE
FERATRELREE
B B4 & T4k &5 B8R
WIDTH_A R H 1~ 25 25 A AN DOEZEHIEHL E7,
WIDTH_B B 1~ 18 18 B A1 DiEAHIEHLET,
LATENCY LSy 0.1.2,3.4 3 IRATTAL LI AZ DI
1 - MREG == 1
2 — AREG == BREG == 1 BL
MREG == 1, £721Z MREG == 1 &
L OVPREG == 1
3 - AREG == BREG == 1 LW
MREG == 1 33X PREG == 1
4 — AREG == BREG == 2 BL W
MREG == 1 8L PREG == 1
DEVICE P2 VIRTEX5, VIRTEX6, | VIRTEX6 BN DIN—RE =T T —FF I F ¥
SPARTANG

B3 R

Virtex-6 FPGA D& ¥} (2 —H— VAR BLIOT —F2 —1)
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& XILINXe

£1 =5

UniMacro IZ2DUVT

MULT_MACRO

: 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
—CcE
—>CLK

P((WIDTH_A+WIDTH_B:1):0)

MULTIPLIER

M=

X11181

BB U T3 5L, DSPA8 T By DAV AL T— L a N HIC 0 E T, NI A—HERE AR/ A
NEBLIOH DG, LAT o NHY . DSPA8 7y 2% HDL IZHA L3 < LET,

R—h DB

R—k4 L & i ae

AR —h

P H 77 A2 E, WIDTHA J& P + TIA=Y T
WIDTH.B JEMAEICZE L,

ATIAR—h

A AT w25, WIDTH A J& M4 5 W, RHIMT — AT

B AT W28, WIDTH B B4 2, RHIT — AT

CE AT 1 Iy AR —T )

CLK A 1 A=V

RST AB 1 EIE DR

THAODANFE

Z® UniMacro [3A v AX V2= al DB NA[RET, TVIT 4 TNINRTA—FE R ETELIIILTZHD T,

AR E—a aJ

i N
CORE Generator™ BX O 4 —FK A ]
< 7aDYR— e 0%

Virtex-6 4731 7K (HDL F)
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% 1 E : UniMacro IZDULVT

& XILINXe

oL ~ ,
FERRTREGE M
Bt BAT [ TI+IbE i EA
WIDTH_A $EH 1 ~25 25 A AN DOWEEFRIELET,
WIDTH B B 1~ 18 18 B A Dg &L £,
LATENCY B 0.1.2.3.4 3 IRATTA L LI AL DI
1 - MREG == 1
2 - AREG == BREG == 1 BI W
MREG == 1, #7213 MREG == 1 %
X VPREG == 1
3 - AREG == BREG == 1 BI W
MREG == 1 3310 PREG == 1
4 - AREG == BREG == 2 BX W
MREG == 1 8L PREG == 1
DEVICE pa=ydl VIRTEX5, VIRTEX6, | VIRTEX6 H—IF Yy NDON—RT =T T —FF I F %
SPARTANG
= =
2 MR R

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

72933258548

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

TRINA [/O 3 R—xrk AFGARA/CLB FVITFT 4T
PURIEE 7 7o 7ay =874
Tyl AL IR— Rk RAM/ROM

a7 4F a2l —a/BSCAN LI AX BRI T
I R—Fb

art =z A FVITT DAY
VA AV
FTHAY TLAVE &5 BA
PCIE_2.0 U35 47 : PCI Express version 2.0 Compliant.
SYSMON U7 47 : System Monitor
MREE D7 O3y
THAY TLAVE &t BA
DSP48E1 VT 47 ¢ 25x18 Two s Complement Multiplier with

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

Virtex—=6 547 351) 5i/4F (HDL )
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5

28 Do avilngE

& XILINXe

HAyH AUR—Rk

FHAY TLAVR

At BA

BUFG

ayvbe=x A FYIT 47 : Global Clock Buffer

BUFGCE

gy =x A FYI7 47 1 Global Clock Buffer with Clock
Enable

BUFGCTRL

7YX 47 : Global Clock MUX Buffer

BUFGMUX_CTRL

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

BUFH

ayE =2 A VT 47 ¢ Clock buffer for a single clocking
region

BUFHCE

U747 : Clock buffer for a single clocking region with
clock enable

BUFIO

U5 47 : Local Clock Buffer for I/O

BUFIODQS

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

BUFR

Y7 47 : Regional Clock Buffer for I/O and Logic
Resources

IBUFDS

U3 47 : Differential Signaling Input Buffer

IBUFDS_GTHE1

VX7 47 : Differential Clock Input for the GTH Transceiver
Reference Clocks

IBUFDS_GTXE1

Z*UF (7 : Differential Clock Input for the Transceiver
Reference Clocks

MMCM_ADV

ZUI7 47 : MMCM is a mixed signal block designed to
support clock network deskew, frequency synthesis, and jitter
reduction.

MMCM_BASE

gy =z A FYIT 47+ Mixed signal block designed to
support clock network deskew, frequency synthesis, and jitter
reduction.
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& XILINXe

a2 J4% a2l —23>/BSCAN aVR—R2k

FHAY TLAVR

At BA

BSCAN_VIRTEX6

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

CAPTURE_VIRTEX6

U347 : Virtex®-6 Readback Register Capture Control

DNA_PORT

VX747 : Device DNA Data Access Port

EFUSE_USR

ZUIF7 47 ¢ 32-bit non-volatile design ID

FRAME_ECC_VIRTEX6

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

ICAP_VIRTEX6

7’V27 47 : Internal Configuration Access Port

JTAG_SIM_VIRTEX6

Izl —3 : JTAG TAP Controller Simulation Model

SIM_CONFIG_V6

=l —3iar : Configuration Simulation Model

SIM_CONFIG_V6_SERIAL

a2 lb—3a2 : Serial Configuration Simulation Model

STARTUP_VIRTEX6

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

USR_ACCESS_VIRTEX6

VT 47 ¢ Virtex—6 User Access Register

aAVEZIVR TYSF4T

TFHAY TLAVR

At B4

BUFGCE

ayE=x A FYIT 47 : Global Clock Buffer with Clock
Enable

BUFGCE_1 a =1 A FYI7 47 1 Global Clock Buffer with Clock
Enable and Output State 1

BUFGMUX aybv=x A U747 ¢ Global Clock MUX Buffer

BUFGMUX_1 aybE=x & FYIF 47 : Global Clock MUX Buffer with

Output State 1

BUFGMUX_CTRL

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

BUFGP a v =x A FYIFT 7 : Primary Global Buffer for Driving
Clocks or Longlines

BUFH aE =T A FYIF7 47 : Clock buffer for a single clocking
region

MMCM_BASE ayvbE=x A FYIT 47 Mixed signal block designed to

support clock network deskew, frequency synthesis, and jitter
reduction.

Virtex-6 4731 7K (HDL F)
UG623 (v12.1) 2010 &£ 4 B 19 B

http://japan.xilinx.com 63




P2

5

28 Do avilngE

& XILINXe

/0 AvR—%2b

TFHAY TLAVK

A EA

DCIRESET

7"V 7 47 : DCI State Machine Reset (After Configuration
Has Been Completed)

GTHE1_.QUAD

Y7 47 : Gigabit Transceiver

GTXE1 ZVIF 47 : Gigabit Transceiver
IBUF U377 47 : Input Buffer
IBUFDS 7"U3F 47 : Differential Signaling Input Buffer

IBUFDS_DIFF_OUT

VX7 47 : Signaling Input Buffer with Differential Output

IBUFDS_GTHE1

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

IBUFG

U7 47 : Dedicated Input Clock Buffer

IBUFGDS

Y37 (7 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

IBUFGDS_DIFF_OUT

7YX 47 : Differential Signaling Input Buffer with Differential
Output

IDELAYCTRL U747 : IDELAY Tap Delay Value Control

[OBUF Y5 4+7 : Bi-Directional Buffer

IOBUFDS U7 (7 : 3-State Differential Signaling I/O Buffer with
Active Low Output Enable

[ODELAYE1 Z°Y5 (7 : Input and Output Fixed or Variable Delay Element

ISERDESE1 7'UST7 47 : Input SERial/DESerializer

KEEPER 737 47 : KEEPER Symbol

OBUF U374~ : Output Buffer

OBUFDS U547 : Differential Signaling Output Buffer

OBUFTDS V3T 17 : 3-State Output Buffer with Differential Signaling,
Active—Low Output Enable

OSERDESE1 V37 47 : Dedicated IOB Output Serializer

PULLDOWN 7V T 47 : Resistor to GND for Input Pads, Open—Drain,
and 3-State Outputs

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

and 3-State Outputs

TEMAC_SINGLE

U35 47 : Tri-mode Ethernet Media Access Controller

(MAC)

FHLY TLAVE

a8

AND2BIL

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

OR2L

U747 : Two input OR gate implemented in place of

a Slice Latch
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& XILINXe

RAM/ROM

THAY TLAVK &t BA

FIFO18E1 U747 : 18 k-bit FIFO (First In, First Out) Block RAM
Memory

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

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

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

RAM32M V747 1 32-Deep by 8-bit Wide Multi Port Random
Access Memory (Select RAM)

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

RAM64M 7VIT 47 : 64-Deep by 4-bit Wide Multi Port Random
Access Memory (Select RAM)

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

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

RAMBISE1 U35 ¢ : 18K-bit Configurable Synchronous Block RAM

RAMB36E1 VX7 47 : 36K-bit Configurable Synchronous Block RAM

LORZELUVIVF

THAY TLAVK &t BA

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

FDPE 7°V27 47 : D Flip-Flop with Clock Enable and Asynchronous
Preset

FDRE 7’V27 47 : D Flip-Flop with Clock Enable and Synchronous
Reset

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

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

IDDR 2CLK U747 : Input Dual Data—Rate Register with Dual Clock
Inputs

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

LDPE U7 (7 : Transparent Data Latch with Asynchronous
Preset and Gate Enable

ODDR Y3747 : Dedicated Dual Data Rate (DDR) Output Register

Virtex-6 4731 7K (HDL F)
UG623 (v12.1) 2010 &£ 4 B 19 B
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5

28 Do avilngE

& XILINXe

I LIRS

FHAY TLAVR

At B4

SRL16E

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

SRLC32E

Y37 47 : 32 Clock Cycle, Variable Length Shift Register
Look—Up Table (LUT) with Clock Enable

AS5A4R/CLB FYZ5747

FHALY TLAVE

A BA

CARRY4

VT 47 : Fast Carry Logic with Look Ahead

CFGLUT5

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

LUT5

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

LUT5.D

7'US7 47 : 5-Input Lookup Table with General and Local
Outputs

LUT5_L

U747 : 5-Input Lookup Table with Local Output

LUT6

V747 : 6-Input Lookup Table with General Output

LUT6.2

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

LUT6_.D

Y2747 : 6-Input Lookup Table with General and Local
Outputs

LUT6_L

7V 47 : 6-Input Lookup Table with Local Output

MUXE7

V3747 1 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF7_D

V3747 : 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF7_L

V747 : 2-to-1 look—up table Multiplexer with Local
Output

MUXF8

V3547 : 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF8_D

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

MUXF8_L

Z7'UST 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output
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FHAY TLAVE

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

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

FOMDY Y —A
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& XILINXe

AND2B1L

: Two input AND gate implemented in place of a Slice Latch

1 -

AND2B1L

X137

M=

ZOTHAL ZLARTE, AT Fab—Lal AIRATAR Ty F T 1 ANBKESND 2 AJ) AND 7 —ho
Ty rvartmifiainET, ZOZVAVNER T AL vy IOV IURY /Ty TF V) — 2 AN —RATICT 5
ZET, mPyl LUV ERIBL T, T AL ADu Yy VERE R mDHIENTEET, ZOTLAMNIL Y RID /Sy
IRIOERBEICEEL 5O THEBRL TSN, AND2BIL £721% OR2L L AU M ATARITIRETHE . 75D

DL IP2AABLIORTyF M Tl Ed,

iR
AR 7
DI SRI 0
0 0 0
0 1 0
1 0 1

R— D 5t 5

R—k£ 24T B 1 ae

O 7 1 AND 7 —FrD 7]

DI AT 1 FCATARZ9HDY —A LUT I[TBHE#RSNDT 77 147 High D AT

SRI AT 1 WHATARNNSY —RAENBT 7747 Low DAT
AE . %D AND2BIL 7213 OR2BIL % 1 DD ATA R/ 07T 51T
3. ZOANILBDE SEER T OLERHVET,

THAVDARNEE

Y P S N Hedt

Hed A ]

CORE Generator™ 33X\ ¥ —K AH]

~7udOHR—k A~ A]

5 M1 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =2 —1)
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£ XILINX. BIE . FTHAY TLAVE

BSCAN_VIRTEX6

: Virtex®-6 JTAG Boundary-Scan Logic Access Circuit
BSCAN_VIRTEX6

—TDO CAPTURE |——

DRCK |——

RESET [|—

RUNTEST |——

SEL|——

SHIFT |—

TCKpF——

DI

TMS|——

UPDATE ——

X136

BE
ZOTYA T AU ERTAHE, JTAG NTUF) ZAx vy aly 7 arhma—I32 0 L THREe Yy 7~ T 78 AT
EHDOT, WEBFELITT VA& FPGA OB JTAG B OEEE A REICLE T,

ZOFHFAL LA MDA AZ AT, JTAG.CHAIN JBHED #1246V, JTAG USER #1451 -5 (USERL 7>
£ USER4 £T) BUHENET, USER Ma D 4 >F X TELHETHITIE, TLAVRM 4 D AF v —hL
JTAG_CHAIN J&EZREL £7,

AT BT —XTI7FTxDONTZY AFX Y OFMIIOWTIL, 7 —F 2 — SR TTEEN,
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UG623 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 69




& XILINXe

AR— D 5t 5

R—k£ /4T B e ae
CAPTURE o 1 AX¥y F—H LIURAE Ry T F v
DRCK 7 1 AF ¥ ayray, DRCK X 7 —R3du 7z TCTCK ¢, CAPTUREDR
BLELOSHIFTDR A7 —R~HIZR VL ET,
RESET A 1 AFx vy LURZ Uy Mgy
RUNTEST H 7 1 TAP =i FE—5 A% Run Test Idle 27 —hDEX I T —FENET,
Virtex®-6 #5C BSCAN Z'VI7 47 LRICA R AMEA SN TWDHIE
L TIEE N,
SEL HH 1 ZF ¥y T—F BLIMA
SHIFT H A 1 AXyy Fr—r VT M
TCK H 7 1 AXyr rsavy, TAP 7uvd B ~D7 77 Vw7 #Efk,
TDI H 1 Ax ¥ Fx—rH7, FPGA ~® TDI AN DIT—
TDO AT 1 AF¥ ey Fx— AT
T™S H 7 1 FTAN TR ®L Ik, TAP ~O7 77 Vw7,
UPDATE H 1 AF v LIRE Ty 7T —Mad
THAVDARNEE
AVAB = He s
o ol
CORE Generator™ BL U4V —K 7]
~7adOHPR—h Nl

EARTREG IR 1%

B4 24T & T4 | 5B
DISABLE_JTAG | 77— A%%4 | TRUE, FALSE FALSE BSCAN_VIRTEX6 A AZ A 1 (T 6HFET,
JTAG_CHAIN L 1.2,3.4 1 LA RDA AL AT A HE7: JTAG USER iy
THEERELET,
Virtex-6 54751 774K (HDL )
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"
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fuk
il
3
A
\I
H
c
Y
\l
>

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;

use UNISIM.vcomponents.all;

-- BSCAN_VIRTEX6: Boundary Scan
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BSCAN_VIRTEX6_inst : BSCAN_VIRTEX6

generic map (

DISABLE_JTAG => FALSE,

JTAG_CHAIN => 1

)

port map (
CAPTURE => CAPTURE,
DRCK => DRCK,
RESET => RESET,
RUNTEST => RUNTEST,
SEL => SEL,
SHIFT => SHIFT,
TCK => TCK,
TDI => TDI,
TMS => TMS,
UPDATE => UPDATE,
TDO => TDO

);

-- Attached to BSCAN_VIRTEX6 instance 1.
-- Value for USER command. Possible values: (1,2,3 or 4).

CAPTURE output from TAP controller

Data register output for USER functions

Reset output for TAP controller

State output asserted when TAP controller is in Run Test ldle state.
USER active output

SHIFT output from TAP controller

Scan Clock output. Fabric connection to TAP Clock pin.
TDI1 output from TAP controller

Test Mode Select input. Fabric connection to TAP.
UPDATE output from TAP controller

Data input for USER function

S il
efiefiefiefcfiofefefeefe)
i

-- End of BSCAN_VIRTEX6_inst instantiation

Verilog 58k ([ RA T —3Y)

// BSCAN_VIRTEX6: Boundary Scan
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BSCAN_VIRTEX6 #(

-DISABLE_JTAG("'FALSE'), // Attached to BSCAN_VIRTEX6 instance 1.

_JTAG_CHAIN(L)

)

BSCAN_VIRTEX6_inst (
.CAPTURE(CAPTURE),
.DRCK(DRCK),
-RESET(RESET),
-RUNTEST(RUNTEST),
.SEL(SEL),
_SHIFT(SHIFT),
_TCK(TCK),
_TDI(TDD),
_TMS(TMS) ,
.UPDATE(UPDATE) ,
.TDO(TDO)

//
//
//
//

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

CAPTURE output from TAP controller

Data register output for USER functions

Reset output for TAP controller

State output asserted when TAP controller is in Run Test ldle state.
USER active output

SHIFT output from TAP controller

Scan Clock output. Fabric connection to TAP Clock pin.
TDI output from TAP controller

Test Mode Select input. Fabric connection to TAP.
UPDATE output from TAP controller

Data input for USER function

R kS s
COOOO0OOO0O0O00
i el as

// End of BSCAN_VIRTEX6_inst instantiation

EER N

Virtex—6 FPGA OB} (22— — HARBLOTF —ZT—h)
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& XILINXe

BUFG

: Global Clock Buffer
BUFG

Lo

WA0ES £

ME

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

vy FyMEHINET,

R—bDEREA

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

THALDANAE

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

VHDL 83k (/2 RA T —2 7))

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFG_inst : BUFG

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

-- End of BUFG_inst instantiation

72 http://japan.xilinx.com
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Verilog i1t ([ RE2 L T—3Y)

// BUFG: Global Clock Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFG BUFG_inst (
.0(0), 7/ 1-bit Clock buffer output
(1) 7/ 1-bit Clock buffer input

);
// End of BUFG_inst instantiation

A MR

Virtex—6 FPGA D& ¥} (22— — AR BLOT = —h)

Virtex-6 4731 7K (HDL F)
UG623 (v12.1) 2010 &£ 4 B 19 B
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& XILINXe

BUFGCE

: Global Clock Buffer with Clock Enable

CE

I |J/\ o]
BUFGCE

xogad

M=

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

i I 2R

AR

I CE

X 0

[ 1

THAVDANFE

AARR =gy AJ

HHE HE4E

CORE Generator™ BL U7 4% —K NGl

~7adDYR—h A\]

VHDL 2k (/2 RAVI T —2 7))

KD 2 OORESTNIFELLEWVWEEA o — L., T4 T4 B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGCE_inst : BUFGCE

port map (
0 =0, -- 1-bit Clock Output pin
-- CEO-CE1l: 1-bit (each) Clock Enable Input
CE => CE,

-- 10-11: 1-bit (each) Clock Input Pin
1 =1

);

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

// BUFGCE: Global Clock Buffer with Clock Enable
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGCE BUFGCE_inst (
.0(0), // 1-bit Clock Output pin
// CEO-CEl1l: 1-bit (each) Clock Enable Input
.CE(CE),
// 10-11: 1-bit (each) Clock Input Pin
RIQ))

// End of BUFGCE_inst instantiation

E=3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT =2 —1)

Virtex-6 4731 7K (HDL F)
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EIE . FHAY ILAVE £ XILINX:

BUFGCE_1

: Global Clock Buffer with Clock Enable and Output State 1

CE
I 9]

BUFGCE_1

PUEEE

ME

TOTFHAy L AUNI, Tuyd AR —TNATETa— )L Jay s Ny 77T, O AR, suy s A Rx—T L
(CE) 2% Low GET 77 47) ®ELEIZ High (1) 12720 E7, CE 2 High 12725 &, I AJIOMED O I AEnET,

MR
AR 4 5
I CE (0]
I 1 I
FHEALDANFE
A RB T Ay i
i e
CORE Generator™ BL 74V —K ARA]

VHDL Bt (A REU T—3Y)
WD 2 OO LINIFAELRWES Tt — L, 2o T4 T4 B S ORIV T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGCE_1_inst : BUFGCE_1

port map (
0 =0, -- 1-bit Clock Output pin
-- CEO-CE1: 1-bit (each) Clock Enable Input
CE => CE,

-- 10-11: 1-bit (each) Clock Input Pin
1 =1

);

-- End of BUFGCE_1_inst instantiation

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

// BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGCE_1 BUFGCE_1_inst (
.0(0), // 1-bit Clock Output pin
// CEO-CEl1l: 1-bit (each) Clock Enable Input
.CE(CE),
// 10-11: 1-bit (each) Clock Input Pin
RIQ))

// End of BUFGCE_1_inst instantiation

E=3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT =2 —1)

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

BUFGCTRL

: Global Clock MUX Buffer

BUFGCTRL

CE1 |
IGNOREQO |
IGNORET |

X10096

M=

BUFGCTRL X, 2 2D 2ay 7 A 1&xFORIB/FERITADO 7V F D7y 2:1 <~V F 7L 7Y LU THRET A7 1 —
v Ivy 7 Ny 77 TY, Virtex—4 LLHTO FPGA IZE& A7 v— b Zuyy Ny 7 72 e 238 msi
TERY, IFIFEOH A B IR AT OEIVIRZ N AEET T, BUFGCTRL I, Z7uv 748 LISt o Fig

bR TEET,

R—rDERHA

R—h4 "84T

W He

0 H 77

suy 7t

10, 11 V|

(FhLi)

a7 N7
10: 7y AIE
n: ravys Ay

CEO0, CE1 V|

1
(Eh<i)

ray g AXx—T AN, CEE L, Foruav I Ao rays A
F—TNVANT, ray I AJjERIRTHEXTEHLET, Az
R B72DIZ CE BV R FERT 251X, By Ty 7 /FR—LR Z A4
ERETHLENDVET, BFZH-SRWEE, 7ay s Tl Uy
FRHAETHAREMERHVET,

S0. S1 V|

1
(Ehth)

Jayy fVIRAT], ST, K/av I Ao rays Ly

MANTT, AERIRTZ72DI1C SELEFRT85H51%. Byh
Ty BIOR—IVN ZALBHEHZTHERHVET, CEE L
T8 ARSI THIay sy ZVyF RRATHZEIETHD

FEAN, WHray B B NEON 1 Jay s AT %IR8
DHENHVET,

IGNOREOQ, IGNORE1 AT

1
Cahah

7+ IGNORE A 77, IGNORE ¥ iZ. BUFGCTRL |z LW FEfFENn%
ALy F TINVAYRX LG NANRATHEAICFEHLET,
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£ XILINX: EIE: THAY ILAVE
THADARFE
AV AB YT —ay i
£ i1
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
ERAGE M
Bt B4 =] TI4ILb | ERBA
INIT.OUT £ 0.1 0 227 4%l — a0 BURGCTRL H ) 0 #)
EREi=pncs
PRESELECT.I0 7 =A%k | FALSE, TRUE | FALSE TRUE IC E$ 5L, 27 4Fal—a%Ic 10 A
TR hEsnEd,
PRESELECT. 11 7 —Ac¥ | FALSE. TRUE | FALSE TRUE 2328, av 74 ¥ al—sar BT 11 A
NnthsivET,

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

s HIEHR

Virtex-6 FPGA D& ¥} (22— — HAFNBLIOT =& —1)

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

BUFGMUX

: Global Clock MUX Buffer

BUFGMUX

10

o]
1
S

Xx925%

M=

BUFGMUX 12~V F L 7Y Dkt > 7 a— )L 7ayy RXyT77T 2 OO AN r7ay 7 10 BEIOVID) W
NEBEINTEET, BLIZRAT (S) 2 Low DA 10 DF S5 71 (O) ICEIRSIET, S 28 High AL, 11

DAZ 2 O ITBIRENFE T,

BUFGMUX #J T BUFGMUX_1 T, S OENELLIz% 7y 7 380 b D ETIZRFFSND H AT — 3 R
DE4, BUFGMUX IZH J1AT—R28 0 1T, BUFGMUX_L X 1 AT — S 1 ICfREEn£1,

AE : BUFGMUX Tl S MMM A ENBE RO T T 47 Zayy =y (10 £213 1) £T HADORT— 13 FET

IT47 DFEFERFFEINET,
mER
A% Hi 5
10 I S o)
10 X 10
X 11 1 I1
T 0
X l 0
R—bkDERBA
r"—r4 24T ] M BE
10 AT 1 AN
1 AT 1 savs 1 AT
o i) 1 sy MUX 7
AT 1 sy s LI RAT
FHALDANF
AAR =g Heum
i ]
CORE Generator™ B L O\ 4 —FK AT
~7aDYR—k NG

80

http://japan.xilinx.com

Virtex-6 54731 A4 F (HDL A)
UG623 (v12.1) 2010 4 4 B 19 A



& XILINXe

VHDL 2t (A REV T—2 )
WD 2 SOREXBFELZVWF AT —L, =TT 48

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX: Global Clock Mux Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_inst : BUFGMUX
port map (
0 =0, -- 1-bit Clock Output pin
-- CEO-CE1: 1-bit (each) Clock Enable Input
S => 8§,
-- 10-11: 1-bit (each) Clock Input Pin
10 => 10,
11 => 11
)

-- End of BUFGMUX_inst instantiation

Verilog 821k (A2 RA T—3Y)

// BUFGMUX: Global Clock Mux Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGMUX BUFGMUX_inst (
.0(0), // 1-bit Clock Output pin
// CEO-CE1l: 1-bit (each) Clock Enable Input
-S(S).,
// 10-11: 1-bit (each) Clock Input Pin
_10(10),
J11(11)

);

// End of BUFGMUX_inst instantiation

s HIEHR

Virtex-6 FPGA D& ¥} (2 —H— AN BLIOT -2 —1)

DRIV ET,

Virtex-6 4731 7K (HDL F)
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EIE . FHAY ILAVE € XILINX:

BUFGMUX_1
: Global Clock MUX Buffer with Output State 1

BUFGMUX_1
10
11
S

o

M=

ZDOTFTHALy L AURNT, vV TF LIV OMER > a— L Jay s RNy Ty T 2 OO AN Sruay s 10 BEO
1) OWT RN TEET, BLIMAT (S) 28 Low DA 10 DfE B3 1 (O) IT#IRSILET, S 2 High D
BT I DEED O IBIRESNET,

ZOFW AL L AR BUFGMUX Tid, S DENEL LIz #7ay B3 IV b AT S NS 1 A7 —Mn
H720E4, BUFGMUX [ZH /12T —F28 0 12, BUFGMUX_1 13 AT — 2 1 IR SN E1,

IR

AR H A

I0 I1 S 0

10 X 0 10

X I1 1 I1
X 1 1
X | 1

THALDANE®

A AH T = ay -

Ei i1
CORE Generator™ BX Uy 4% —K NGl
~7udHR—h A

VHDL 81k (/1 REVP T —23Y)
WD 2 DOORELDFAELZWGEEIZaE— L, =T 4T 4B S ORNIAEHTET,

Library UNISIM;
use UNISIM.vcomponents.all;

Virtex-6 547 31) 4K (HDL A)
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-- BUFGMUX_1: Global Clock Mux Buffer with Output State 1
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_1_inst : BUFGMUX_1
port map (
0 =0, -- 1-bit Clock Output pin
-- CEO-CE1: 1-bit (each) Clock Enable Input
S => S,
-- 10-11: 1-bit (each) Clock Input Pin
10 => 10,
11 => 11
);

-- End of BUFGMUX_1_inst instantiation

Verilog B8k (A2 RA T—3Y)

// BUFGMUX_1: Global Clock Mux Buffer with Output State 1
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_1 BUFGMUX_1_inst (
.00, // 1-bit Clock Output pin
// CEO-CE1l: 1-bit (each) Clock Enable Input
-S(S),
// 10-11: 1-bit (each) Clock Input Pin
.10(10),
S11(11)

)

// End of BUFGMUX_1_inst instantiation

s HIE R
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EIE . FHAY ILAVE € XILINX:

BUFGMUX_CTRL

1 2-to-1 Global Clock MUX Buffer

o|BUFGMUX_CTRL |5

1]
8]

H104TR

M=

ZDOTHA TLAUNME 2 oDy I NS 1 oDy RL IR ARSI ay s Ry 77T, ZokL
TR, Ta—o 0 ay s VY —2AFEREIT5 2 oDy 7 ONWTN R IRINTHEXIERLET, oy
A= M BUFGCTRL I[ZES3WTHY, —#HOE A High E£721% Low IZHERESILTWET, O AME, S
Erw 2:1 v VT LIV OBV INECELTHERLEYT, 20O SEIL, Ny T rOH NI )y T ERASELILE
B, WO THEIN X B2 e TEET,

SN L

R—r4£ L B 31

O i 1 Evh A=AVl

10 AT 1 Evhk RSIOVASD VIR Be

I AT 1 Evhk RSIOVASD VIR B

S AN 1 Evh 10 (S=0) F7=1% 11 (S=1) 7=
7 H 7 DiEIR

THAODANEE

AVAB Y T— gy A

CORE Generator™ 3LV 4 H—K F )

~7adHR—h A Af

VHDL 2t (A REVS T—23Y)
WD 2 DOEXNHFEELLWVWGEEIFaE—L, =TT 4B S ORNZAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

-— BUFGMUX_CTRL: 2-to-1 Global Clock MUX Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_CTRL_inst : BUFGMUX_CTRL
port map (
0 =0, -- 1-bit Clock Output pin
-- 10-11: 1-bit (each) Clock Input Pin
10 => 10,
11 => 11,
-- SO-S1: 1-bit (each) Clock Select Input
S =S5
):

-- End of BUFGMUX_CTRL_inst instantiation

Verilog B2k (A2 RA T—3Y)

// BUFGMUX_CTRL: 2-to-1 Global Clock MUX Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_CTRL BUFGMUX_CTRL_inst (
.00, // 1-bit Clock Output pin
// 10-11: 1-bit (each) Clock Input Pin
-10(10),
11(11),
// SO-S1: 1-bit (each) Clock Select Input
.S(S)

)

// End of BUFGMUX_CTRL_inst instantiation

s HIE R
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EIE: THAY ILAVE & XILINX.

BUFGP

: Primary Global Buffer for Driving Clocks
BUFGP

—>—

WA0ES £

M=E

DTV AY TLAVNMITTA~Y Fa— )L Ny T 7 THY, FPGA T XA ANTZ 7o T UMD E W ay 7 £7-1%
BIFHE B2 0BT 57D SN ET, ik BUFG 28RE4 % IBUFG & [RIZ%T1,

OV AVNAFERTLE, a7 40Xy 7L adyy Tuy s (CLB) BLWR /O Zavy s (10B) dray s Il B
TIRATE NI CLB ANITIFHIRETT 78 ATEET, BUFGP ~D A JJiZ, HH 10B 2260 At S
F9, WG L COTVAUNIFICZay ) EUATEET VB ATEDIINC > TET, 72720, BUFGP BT /34
ADE DTy IR E SN TWANIIE ST, F3, Gl, C3. CLELDOWTFNM 1 DIZLNT 7 EATEER A, HLER
EUNCHEBETANOEET 7 BATE WA PAR THIO CLB Zil L TRE SR ELIL, —KEREFEHL TED
n—R B NIT VB ALET,

FHEALDANF %

Ay AB T ay -
£ st

CORE Generator™ BX U 4% —K NG
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EER N
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& XILINXe

BUFH
: Clock buffer for a single clocking region
BUFH
— 1 oL—
o

AV AZ Y m—3 a2 T HCLK 7ay 7 Ny 77 VY =A%+ 5720 OEEZ R L £, ZoarR—xo M
FECTEHIE TAHLERDY, FERRE BRI TRAVA 2—Y — [T T, ZOarR—3r D
M, [Virtex®-6 FPGA 71y VY —A 22— — HAK ] (UG362) &R TIIZEW,

R—bDEREA

R—+4% 247 3 T BE
: A 1 A2
© i 1 sy
FHAL DN T
AVRB YT =gy B
L R A]
CORE Generator™ BL 74V —K ARA]
< 7aDYR—k ]

VHDL it (A RBVIT—23Y)
KD 2 SOMSIBHFELRVEAIEIL =L, 22T 474 H S ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

Verilog 581t (A2 RZ LT —23Y)

ER R
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& XILINXe

BUFHCE

: Clock buffer for a single clocking region with clock enable

BUFHCE

0

M=

X11140
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I A 1 BUFH ~® A /]
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THAODANFHE
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i R
CORE Generator™ LU 44 —F R
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 SOREXBFELZVWF AT —L, =TT 48

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFHCE: HROW Clock Buffer with Clock Enable
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFHCE_inst : BUFHCE
generic map (

INIT_OUT => 0 -- Initial output value
)

port map (
0 =0, -- 1-bit Data output
CE => CE, -- 1-bit Buffer enable input
1 =1 -- 1-bit Data input

);

-- End of BUFHCE_inst instantiation

Verilog B2k (A2 RA T —3Y)

// BUFHCE: HROW Clock Buffer with Clock Enable
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFHCE #(
SINIT_OUT(0) /7 Initial output value

)

BUFHCE_inst (
.0(0), // 1-bit Data output
.CE(CE), // 1-bit Buffer enable input
RIQ) // 1-bit Data input

):

// End of BUFHCE_inst instantiation

AR

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

BUFIO

: Local Clock Buffer for I/0

BUFIO

X009

M=E

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

Ty VY —AIEEE TEEE A,

R—bDEREA

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

VHDL Bk (/2 RAVI T —2 7))

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFIO: 1/0 Clock Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFIO_inst : BUFIO
port map (
0 =>0, -- Buffer output
1 =1 -- Buffer input
):

-- End of BUFIO_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// BUFI0: Local Clock Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFI0 BUFIO_inst (

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

);
// End of BUFIO_inst instantiation

EER N 2
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EIE: THAY ILAVE & XILINX.

BUFIODQS
: Differential Clock Input for Transceiver Reference Clocks
BUFIODQS
——| DQSMASK OF—
— |
B=

AEY TV —ar O HICEBR B INE B X BUFIO ERIUZayy Ny 77T A7 a TR
BUFIO EBIEAZHIERL . AR —T NEDNN—ANEDOHIZ /0 7ay I A7 v FLET,

R—rDERHA

R—t4£ 24T & HAE
DQSMASK AT 1 AR =T INEDN—=ZAMNRDHIT 1/O ray I A
TIVFLET,

I AT 1 a7 AR —R,

O 7 1 sy 7R —h
THAODARNAE

AVRE =g Hedw

e 7 S

CORE Generator™ LU 4% —K NI

~7aDYR— ]

FRTTELEMS
B BT E T4k | SEA
DQSMASK_ENABLE 7 — %% | FALSE, TRUE FALSE AT VF B E AN UET,
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£ XILINX: EI3E . THAY

VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- BUFIODQS: Differential Clock Input for Transceiver Reference Clocks

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

BUFIODQS_inst : BUFIODQS
generic map (

DQSMASK_ENABLE => FALSE -- Enables the squelch circuitry
)
port map (

0 =0, -- 1-bit Clock output port

DQSMASK => DQSMASK, -- 1-bit "squelch"™ the 1/0 clock after a given burst length from strobe
1 =1 -- 1-bit Clock input port
);

-- End of BUFIODQS_inst instantiation

. —" -, ~ ~
Verilog F8if (1 RAVIT—23Y)
// BUFIODQS: Differential Clock Input for Transceiver Reference Clocks
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

BUFI0DQS #(
-DQSMASK_ENABLE(**FALSE™) // Enables the squelch circuitry

)
BUFIODQS_inst (

.0(0), // 1-bit Clock output port
-DQSMASK(DQSMASK), 7/ 1-bit "squelch™ the 1/0 clock after a given burst length from strobe
RIQ) / 1-bit Clock input port

):
// End of BUFIODQS_inst instantiation

AR
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& XILINXe

BUFR

: Regional Clock Buffer for I/O and Logic Resources

| BUFR o

CLR

10008
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VIRTEX6
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& XILINXs EIE: THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
KD 2 DOMIDPFAELIR VG HITaE — L, TV T T4 H S ORIV T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1
BUFR_inst : BUFR
generic map (
BUFR_DIVIDE => "BYPASS", -- "BYPASS', "1, "2', "3", "4", "5, "6, "7, "8"
SIM_DEVICE => "VIRTEX6") -- Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
port map (
0 =0, -- Clock buffer output
CE => CE, -- Clock enable input
CLR => CLR, -- Clock buffer reset input
1 =1 -- Clock buffer input
):
-- End of BUFR_inst instantiation
. —" -, ~ ~
Verilog 8k ([ RE2 T —3Y)
// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1
BUFR #(
-BUFR_DIVIDE("'BYPASS'), // "BYPASS™"™, "1, "2, "3", "4", "5",k6 "6, "7, "8"
_SIM_DEVICE("'VIRTEX6") // Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
) BUFR_inst (
.0(0), // Clock buffer output
.CE(CE), // Clock enable input, when low diables output
.CLR(CLR), 7/ Clock buffer divide counter reset input
1D // Clock buffer input driven by a BUFIO or local interconnect
// End of BUFR_inst instantiation
£ =
& M1 R
Virtex-6 FPGA DE R} (2 —H — HARBLOT —Fv—h)
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& XILINXe

CAPTURE_VIRTEX6

1 Virtex®-6 Readback Register Capture Control
CAPTURE_VIRTEX6

CAP

CLK

X11148
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£ XILINX: EI3E . THAY

VHDL fEift ({2 RA2 L T—23Y)

WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- CAPTURE_VIRTEX6: Register Capture

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

CAPTURE_VIRTEX6_inst : CAPTURE_VIRTEX6
generic map (

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

CAP => CAP, -- 1-bit Capture Input

CLK => CLK -- 1-bit Clock Input
);

-- End of CAPTURE_VIRTEX6_inst instantiation

. —" -, ~ ~
Verilog 581t ([ RE2 T —23Y)
// CAPTURE_VIRTEX6: Register Capture
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

CAPTURE_VIRTEX6 #(

_ONESHOT(""TRUE') // Specifies the procedure for performing single readback per CAP trigger.

)
CAPTURE_VIRTEX6_inst (
.CAP(CAP), // 1-bit Capture Input
.CLK(CLK) 7/ 1-bit Clock Input
):

// End of CAPTURE_VIRTEX6_inst instantiation

B3 R

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

CARRY4

: Fast Carry Logic with Look Ahead

CARRY4
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Slice Carry Logic
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& XILINXs EIE: THAY ILAVE
— > ~ :
T 1j"1,_z'(Z),}\,jj jEi/ii
AAR =g nJ
CORE Generator™ 8L 74—k ]
~7adH+R—h AAf
VHDL Bk ([ RAVIT—3Y)
WD 2 OORELHPFAELRW GBI —L, = T4 T4 HE S ORNTE T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- CARRY4: Fast Carry Logic Component
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1
CARRY4_inst : CARRY4
port map (
Cco => Co, -- 4-bit carry out
0 =>0, -- 4-bit carry chain XOR data out
Cl => ClI, -- 1-bit carry cascade input
CYINIT => CYINIT, -- 1-bit carry initialization
DI => DI, -- 4-bit carry-MUX data in
S =S -- 4-bit carry-MUX select input
)
-- End of CARRY4_inst instantiation
. —" -, ~ ~
Verilog ik (A RBV T—3Y)
// CARRY4: Fast Carry Logic Component
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1
CARRY4 CARRY4_inst (
.C0(C0O), // 4-bit carry out
.0(0), // 4-bit carry chain XOR data out
_CI(CD), // 1-bit carry cascade input
_CYINIT(CYINIT), // 1-bit carry initialization
_DI(DI), // 4-bit carry-MUX data in
.S(S) // 4-bit carry-MUX select input
)
// End of CARRY4_inst instantiation
= =
2 MR R
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EIE . FHAY ILAVE £ XILINX:

CFGLUTS

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

=

CFGLUTS
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C
CE

=]

CDOo

I Aftributes I
I INIT=00000000 I

|

I
=

C
5-Input Reconfigurable LUT

X10938

M=E

ZOTFHA L AUNE, T AALDE AT I Var I 4Xal—aNalferr 5 A7y 5—T )b
(LUT) T, FIEOEEFRIZ LUT OuaYyr 7y rivarzBETEEd, CDIEVEMHTE, Z7ayZIZ/ABILT
HLUW INIT ERS U T IS 7 RSN, aPyy Ty riary WERSHEY, 06 tH A TlE, LUT IZHAHIAEN
7ZHIED INIT HEBIIERIRINTWVA 10 ~ 14 DA IS Talyy 7y riarynNEgEnEd, +7
Tar T o5 ik 06 HAEERALT, RCANEXETL4 AN 7700 a% 2 DERRT 20, £72135 A )
Ty var 1 DEED 5 ANuly OV T ey N T 54 AN T ar BERTEET (TOXREZSZR),
ZOZVL AN, 1 DDATARAZEEND 6 A LUT 4 HOIYED 1 DR EENET,

TDOTL AN A — R T 55 1T, CDO BV 2R DL A D CDI BT+ 52T 1 DO UT L
Fx—rOFT —% (LUT T&I2 32 YN THED LV AV MNar 74X ol —a TEET,

R—bDEREA

R—kr£ AR & 1 Ae

06 A 1 5 A LUT H

05 A 1 4 ANF3 LUT A

0, 11,12,13. 14 | AH 1 LUT Ay

CDO i 1 Var 74X al—ay T—HOAAr—RMT) (K7 varTHEED LUT
@ CDI ANz HE#E)

CDI A 1 Jar 7 4¥al—iary F—2 U7 VAT

CLK AS 1 Var 7 4¥al—iay yayy

CE AT 1 7747 High Var 74X al—3ay Javs A3 —7 )L

Virtex-6 547 31) 4K (HDL A)
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_\\'U:'f./ DANB 77_ I£

AVARB Y E—ay He s
HER A]
CORE Generator™ L w4 —FR R
~7udHFR—h R

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

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

[4 ~10 B 2B oy —A AN R LEST, novr 7707 arid, 06 BEXONO5 mbH IS ET,

TV AN A — R T AEA 1L, CDO B 2D L A RO CDI BV AC#E i +522 T 1 DD UT
I F =2 DF =B THEBOTL A N3y 7 4 Fal —ar TEET,

INIT B2 DT VA U AVMIGREL T LUT ofiiay vy 777 av R ETHLERHVET, HlL
WINIT 1L, F=— &8 EN5 LUT IZ 32 BT DU 7 hESEAZET, BIEOEF P WO THHAIATZENT
TET, 06 BLWN 05 OHMEIE, FHrLv> 32 B>k INIT B2 LUT | )\ﬁéhéi“(ﬁffﬁbiﬁ‘ LUT oy
7 T rianid, L INIT B LUT IV 7 ha b EXIT Bk LE T, 213 MSB (INIT[31]) 72> JIEIZ LSB
(NIT[0]) T 7 hSNDVLERHYET,

WOEITTRTIHC, 06 BLO 05 OFHEREIL. BIED INIT fEIZEASWTWET,

1413121110 06 fE 05 fE&
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& %13 INIT fli23 FFFF8000 DA%, kiR AR L ET .
06 =14 £721% (13,12, 11, BL10)
05=13.12. 11, BEXI0

ANNEHEFTDHINEREITIRZRD 2 50D 4 AJ) LUT ELCTEHTICE. BIEEOMmBEEE 1 ICLET, INIT[31:16]
23 06 H I OFFLEIZ . INIT [15:0] OfEL 05 H A O FHEMEICE S E T,

ERARELE
B BALT & TI4ILE ERER
INIT 16 %% 32 B ME T _RTEH IOV A NDOYIIMELZ TR ELET,

Virtex—=6 547 351) 5i/4F (HDL )
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VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- CFGLUT5: Reconfigurable 5-input LUT
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

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

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

-- End of CFGLUT5_inst instantiation

Verilog 58k ([ RA L T —3Y)

// CFGLUT5: Reconfigurable 5-input LUT
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

CFGLUTS #(
- INIT(32”h00000000) // Specify initial LUT contents
) CFGLUTS_inst (
.CDO(CDO), // Reconfiguration cascade output
.05(05), // 4-LUT output
.06(06), // 5-LUT output
.CDI(CDI), // Reconfiguration data input
.CE(CE), // Reconfiguration enable input
.CLK(CLK), 7/ Clock input
_10(10), // Logic data input
S11(11), // Logic data input
_12(12), // Logic data input
_13(13), // Logic data input
_14(14) // Logic data input
);

// End of CFGLUT5_inst instantiation

s IR

Virtex—6 FPGA D& B (2 —HF— HARB LT —#L—h)
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& XILINXe

DCIRESET

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

DCIRESET
RS_T E)CKED

®10001

M=E

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

R—rDERHA

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

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

use UNISIM.vcomponents.all;

-- DCIRESET: Digitially Controlled Impedence Reset Component
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

DCIRESET_inst : DCIRESET

port map (

LOCKED => LOCKED, -- 1-bit DCIRESET LOCK status output

RST => RST -- 1-bit DCIRESET asynchronous reset input
);

-- End of DCIRESET_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// DCIRESET: Digitially Controlled Impedence Reset Component
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

DCIRESET DCIRESET_inst (

.LOCKED(LOCKED), // 1-bit DCIRESET LOCK status output
-RST(RST) // 1-bit DCIRESET asynchronous reset input

// End of DCIRESET_inst instantiation

EER N 2

Virtex—6 FPGA D& ¥} (22— — HIARBLOT = —h)
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£ XILINX: BIE . FTHAY TLAVE

DNA_PORT
: Device DNA Data Access Port
DNA_PORT

DIN poutT pb—m—™—
READ
SHIFT
CLK

=

DNA PORT #ffi T ALHH DL TR LI AZIIT VBATEET, ZOT TR LY RAZITIET /XA AD Device DNA
F—2 M (EHELR2NID) RHARAENET, ZOaLR—R e HEHT5L. DNA F—% BBy 7k 77k
TELET TR MR E YN EDIZD, DNA F—X &2 u— L4 —_— (U 7h TUNMED DNA T —HDKIE) 52
EHLTEET, ZOar R —RMIEIZ FPGA By AN — AD R IEZRaE — 5 IE I ORI LA TEH
éhia‘ ELLEMET I ANBIOHE 2T XTT VA UNTEERLE T, Device DNA 7 —X | IT7 /AT 5

ZIZET. 77747 High ® READ 1§ 5% 1 71wy A7V High ICL T 7 LY AZEFHRIATL LENHYE
a‘ VIR VLU RERFERIAENDE, T 7T 47 High ® SHIFT )\mw*_%m:fw\ DOUT H AR —b BT —
AREAEI, T—FNEFATITONET, BNOT —2R3H5GAX, #YeuT /% DIN AR — M
HEBTEYRDY TR LY AZDFKDVIZIBINTEE T, DNA T — ngwwrwwféia/\ IZ. DOUT &R —Fr%
% DIN 7R — NI L, 57 l:/f‘@/7]\1‘§éﬁ50)1‘ﬁfﬂb7‘ AW TR TIRNSNDINNCLET, BIMT —Z 32
WA X, DIN AR — a2 fm B E 0 ICEE C&ET, B SIMDNAVALUE |34 72 a T, DNA 7 —% > —7
yz%vqlv%ya/ﬁéio _aﬁﬁfﬁiﬁ“o FIHNITIE, ¥ Ialb—3ar FF /LD Device DNA F—Z Ewh
T4 _T0 TY,

R—b D& EA

—+4£ /4T B T hE
CLK AN 1 gy NS
DIN AT 1 a—F— F—H A7)
DOUT H 1 DNA 7 —#
READ AJ 1 77747 High ®a—K DNA, 727747 Low D&t
LAT)
SHIFT AT 1 TIT 47 High D7k A X —T NV AS
THAODANEE
AV AL =g HEdE
o AW
CORE Generator™ B X O\ 4 —FK ]
~7adPR—hk Nl

ELEMEST 28502 ANBLOH 2T N TT Aol £7,
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oL ~ |,
ERAARELE &
B BT fil TIAILE SR BA
SIM_DNA_VALUE 16 %% 57 h00000000 57”h00000000 HOEPLD T T TASNTWS T ID ix
0000000 ~ 0000000 FBELET,
Y@ Eilisiitininig
= ==
EEHE ¥R

Virtex-6 FPGA D& ¥} (22— — TAFBLIOT =& —1)
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£ XILINX: BIE . FTHAY TLAVE

DSP48E1

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

DSP48E1

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

D(24:0) CARRYOUT(3:0)
INMODE(4:0)
OPMODE(6:0)
PCIN(47:0)
—1cARRYCASCIN PCOUT(47:0)
——CARRYIN
——(CEA1
——|CcEA2 P(47:0)
——CEAD

—— CEALUMODE

— CEB1

— cER? CARRYCASCOUT
——CEC

—— CECARRYIN

——CECTRL MULTSIGNOUT
——CED

—— CEINMODE

——]CEM
— Jcep OVERFLOW

—CLK

——MULTSIGNIN

—RSTA PATTERNBDETECT
—— RSTALLCARRYIN

—— RSTALUMODE

——RSTE
—IRsTC PATTERNDETECT

—RSTCTRL

——RSTD

—RSTINMODE UNDERFLOW
—RSTM

——RSTP

M=

ZDOF VAL LA ME, Virtex®—6 18 FNDEHENEFWEH RO N—RIP 7y /T, %<® DSP 7/L2YRX
ATROLNA/INCEMe AN ER CXFET, 207 oy Tk, ’E NG FiENEssate). HE, 2
FE. TN BREALER . BRI O — U E N FETTEET,
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FTIE: THAY ILAVE
R— k0D 55 B
R—r4 BT ) B HE
A[29:0] A 30 FHEI/BIEMES~D 25 B b T —F AN Ed3mE R/ vy s
a=vk (LU) ~® 30 vk MSB & —#% A}
ACIN[29:0] AT 30 R—F A DDA —R AT, BAFr—REEHSH TS EALo DSP
ATAAD ACOUT It LET, FEHLAWEAIL, R—F &7
_RC¥ulcLET,
ACOUTI[29:0] Hi 7 30 AR—b A DHAF—RKHIIT, DA —REEFIN TS FALD DSP A
FAAD ACIN IZ#ERELE T, LW AR LET,
ALUMODE3:0] AT 4 MEBIOEEEZE Y Y7 2=k (LU) 77207 a EER
T 5 AT TT,
B[17:0] A7J 18 FHIA~D 18 By T—X AN FRITMEL/ v yr 2= (LU)
~D 18 v LSB T —4% AN
BCIN[17:0] ATJ 18 R—hk B OB AR —K AT T, WA —REEHESN TS BT DSP
AFAAD BCOUT 12 LET, HALRWEAIT, R—h T
_RC¥rlZLET,
BCOUT[17:0] Hi 7 18 R—F B OARr—RH DT, WA —FEHESI WD FALOD DSP A
FAA O BCIN (L ET, HEHLRWG AT RERICLET,
C[47:0] A7 48 MEEE /sy 2=k (LU) ~® 48 E vk F—X AN BIO (F
7203) &=
CARRYCASCIN AH 1 fE DSP RS AZMED A —R ¥ — AT
CARRYCASCOUT H 1 TAL DSP AFAZ~D AT —R Fx—H 7
CARRYIN AF 1 MBEE/ aYyr 2=y (LU) ~DOIEF vV — A S
CARRYINSEL[2:0] AT 3 DSP ATZAA~DF ¥ — A1/ — A% FINLET,
CARRYOUTI[3:0] H 7 4 TEEALE NE ., BERE) OXx)—HN1E 5,
USE_SIMD %% FOUR12 M4 . CARRYOUT 13 A f 4/ a5/
nYyr a=yh (LU) ZNENNED 12 B hOFy)—H 1%
BLET,
USE_SIMD 7% TWO24 ™334 . CARRYOUT 1T B f8s/ INE &7
b0 24 EvhoxxU—H 1EFELET,
USE_SIMD 7% ONE48 D34 . CARRYOUT | R8s/ & s/ v
V7 a=yh (LU) HhoDOME—DFZF X ) —H 1T,
CEAD ATJ 1 BEINESE ) AD SA T I VIOREDT V547 High Dray
AF—TINTT, FEHLRVEGEE ADREG=1 OB & T imEEEZ 1
{2, ADREG=0 O A imBEE 0 \CLET,
CEALUMODE AAH 1 ALUMODE A fjL 2% (ALUMODEREG=1) ®7 75+~ High ®2
Oy AX—7NVTE, FRHLARAWSAITHRBEEL 1 ICLET,
CEALl AN 1 AR—F LI RAZ (AREG=2) DT 7747 High /vy A 3x—T v
T, HHLRWEAL AREG=2 DA ITREMEE 112, AREG=0 F/-
X1 OBEITHBMEEZ 0 ICLET, 2 DDLU AXEH AT DA,
ZOLVAFN T EBRIZRVET, XA4FIvr AB 77 8RR SN
TWAEE  Zorayy A3 —7 11 INMODE=1 |2 A X FE 7,
CEA2 AN 1 AR—KNVLIREDT 7547 High Drayy Ax—7 LT, HRALA
WG L AREG=2 D& I BLEZ 1 12, AREG=0 71X 1 O%&EIE
MEEE 0 IZLET, 2 DOV AFEFHTIHEIF, ZOL VR
202 BEHIZRDET, LURERHEHINTWAEE (AREG=1),
CEA2 Nonmy ) A F—TNVTT,
Virtex-6 54731 A4 F (HDL A)
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R—r4 BT ] B EE

CEB1 A 1 B R—h L 2% (BREG=2) DT 7547 High Dy £ 32— )L
T, FALLWEASL BREG=2 04T PRMES 112, BREG=0 £7-
31 OB EEMEMEZ 0 ICLET, 2 DOLVASEH T D561,
ZOLVIVAEN 1 ERIZRVET, ¥A4FTIv7 AB 7 78ABERHIN
TWBIEA., Z0ruys A F—7 /L% INMODE=1 (2 SN E T,

CEB2 AF 1 BAR—NLIAZDT 7547 High Drayr A 3x—F T, fHLAE
WA & BREG=2 DA I3 EMEZ 1 12, BREG=0 £7213 1 LA I1X
WHEZ 0 ICLET, 2 DDLUV REZZH AT HHESIL. ZOLYR
F03 2 BE RN ET, LYAIRHEMSH TV A% A (BREG=1),
CEB2 By AR —7 LT,

CEC A7) 1 C N—h LY AKX (CREG=1) DT 7747 High D70y 7 A F—T )b
T, EALARWE S ITWmEMESZ 1 ICLET,

CECARRYIN AF 1 X U— A JJL P AH (CARRYINREG=1) 7 75 17 High ®/avr A
F—T T, HHLRWEAITmEMEE 1 ICUET,

CECTRL AH 1 OPMODE X1 CARRYINSEL L REZ DT 7547 High ®ravy A
F—T T, HHLRWEA TR E 1 ICLET,

CED ATJ 1 D AR—F LI 2¥ (DREG=1) 777 (7 High /v Ax—T7 )
T, FEALRWE AT EMES 1 1CLET,

CEINMODE AAH 1 INMODE A /jL 2% (INMODEREG=1) ®F7 7547 High ®rwav 7
AX =TT, FEHLARWGAITGmEMEZ 1 IZLET,

CEM AN 1 FHDOL Y AZ (MREG=1) T 7747 High DZ/avy £ x—T )L,
EHLZWSEA I GmEEE 1 ICLET,

CEP A7 1 H AR —h LAY (PREG=1) DT 7T 47 High /vy A 3x—T )b
T, HALAWE S ITREMA 1 1IcLET,

CLK AT 1 DSP A5 AAD a7 N F

D[24:0] ANTJ 25 ATEINEER~D 25 B 7 —X A1, FlRIERER~D AT

INMODE[4:0] V| 5 ALUMODE $J 0" OPMODE &4:124# Fi 4% DSP AT A A0 i L AL FR
BRI T HHIEATITF, INMODE {5 51X R 52 (Wi N 34 &
) DENZHHEBTBLIOT oy 7 OMEEAHIEL £,

MULTSIGNIN A7 1 HA—RENTz AL DSP AT A ANSDREIEHF 5 AN, 48 B %
#8225 H 1D B 5 AN g/ B AE 2 (MACC) O ) OFF =54k
BEDT=OIZHEALET, MULTSIGNOUT H e Izo sk L £,

MULTSIGNOUT H 1 BRI —RENT AL DSP AFGAA~DRE WG H )1, 48 Ev %
#8225 H 1B BE e G AN g/ B g SR MACC) O OFF =4k
EOEDIZHHLET, MULTISIGNIN AN EACO BBEELET,

OPMODE[6:0] AD 7 ALUMODE # XUV INMODE & 32 i 972 DSP AT A AD i B ALER
FEIRTLHEA ST,

OVERFLOW tH7 1 SRE— U R BRI S PREG=1 O rC, L5/ BRI CA—
N—Tu—%HH+57 27547 High ®DH1TT,

P[47:0] H 77 48 T4~ T2

PATTERNBDETECT H A 1 7275 47 High D% — T, MASK JBHE TR EL- & T
PATTERN DO KEEL7-{l&E P O —F L 7= & X2 High (2720 E T,
FERIIPLREICZayY ANV THDERET,

PATTERNDETECT H A 1 77T 47 High /8% — T, MASK B CIREL-&EF T

PATTERN D XERL7EE P DEN—EH L7 X2 High 12720 FE7,
MERIZP LIy A7V TH SN ET,

Virtex-6 4731 7K (HDL F)
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R—r4 24T =) B EE
PCIN[47:0] A7 48 A=k P OOARr—R AT, DA —REHESILTND EALD DSP
AZGAAD PCOUT (2 LE T, EALRWGAIL, A—r&T
~_TPricLET,
PCOUTI[47:0] H 7 48 AR—bFP DOIARFr—FH )T, WA —REEF SN TWD FALD DSP A
FAAD PCIN IZHELFET, LW S IIRERICLET,
RSTA AH 1 A R—hk LY 2% (AREG=1 F721% 2) 7 27547 High DRIk
T, FEALLRWE A ITREMES 0 ITLET,
RSTALLCARRYIN A 1 2%y — AL 2Z (CARRYINREG=1) O 7 277 47 High D[
Ty T, FEHLRWSGAILWEEL 0 ICLET,
RSTALUMODE AH 1 ALUMODE L 2% (ALUMODEREG=1) ® 7 75 1~ High ®[FI#]Y
tohT, FHLAWEAITGREEE 0 ICLET,
RSTB AT 1 B R—h L2 & (BREG=1 %£721% 2) 77547 High R~k
T, FALRWESITREES 0 IcLE T,
RSTC A 1 C R—h LY A% (CREG=1 ¥£721% 2) T 27547 High DRIV LYK
T, FEALLRWE A ITREMES 0 ICLET,
RSTCTRL V| 1 OPMODE 3 L% CARRYINSEL L ¥ 2% (OPMODEREG=1 LW
CARRYINSELREG=1) ®7 277 47 High ®RE#VEvhT, FHHALAR
WA IEmEMEE 0 ICLET,
RSTD AN 1 D R—k LI AX (DREG=1) DT 77 47 High ORIV YT, £ H
L7aWGEILinsEs 0 lIcLEd,
RSTINMODE AH 1 INMODE L ¥ A% (INMODEREG=1) ®7 77 47 High ®R#V &~k
T, AL WESITmEMA 0 IcLET,
RSTM AF 1 FHIL VAKX (MREG=1) O7 77 47 High ®R#VEv T, HHL
oW AT 0 I2LET,
RSTP AT 1 HJL 2% (PREG=1) 7T 77 17 High OR#VEv T, EHLZ
WA IR EEZ 0 lICLET,
UNDERFLOW H 1 PXZ— AR HHERDME &3 PREG=1 DX, INES/ BfETT & —
Jua—%&HmHTAT7 7747 High DHFH1TF,
THADARNFE
A VARR L T—q wJ
Ejid i 0E
CORE Generator™ 8L 4 —FK AH]
~7a@HR—h nJ
AR E
B /AT {[E] TI4ILE £ BA
A INPUT pe2l DIRECT , DIRECT A E7213 ACIN OWF A RIRLET,
CASCADE
ACASCREG Jhe 1,0.2 1 AREG EMLMAEDETHEAL, A WA —K
ACOUT ® A AL AZOHAEEELET,
AREG OfELL FIZTAMERHDET,
Virtex-6 54731 A4 F (HDL A)
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B BT & T4k £ BA
ADREG P 1.0 1 AIE ML) (AD) RATTA2 LI AZD
ERZBIRLET, AD AT T LI R F %
FERTIHEF IR ELET,
ALUMODEREG EiLT 1.0 1 ALUMODE A&V AR T D E1T
LIZRELET,
AREG HH 1,0,2 1 AANNDORATIAL DS ERELET,
AUTORESET._ =il NO_RESET NO_RESET PRE— AR RN D Iy AT
PATDET AN FeHE LTS8, DSP AFAAD R LY AZ (B
MATCH EENIN T 2HE) R DI A7V TH
Iy L ET, RESET MATCH BLO
RESET NOT MATCH & & T, & —r N —#
Lize&, R —0 NREOY A7V T—
BLARWAEIOY A2 LTI —HL T zbx,
DSP AZA AT P LY AZEIRDI AT A7
IVCHBEIMNIZ By T RENERELET,
B_INPUT pa==l DIRECT | DIRECT B F£721% BCIN DWW A BIRLF9,
CASCADE
BCASCREG HEH 1,0.2 1 BREG B ASbETHEAL, B A7y —K
BCOUT ® B ANV AZ DO EIEELET,
72721, BREG DL FIZT 20 ERHNET,
BREG TR 1,0,2 1 B ASIONAT T4 DBEEEEELET,
CARRYINREG FH 1.0 1 CARRYIN AN &LV AZIZHEANT H8E 1%
WCRRELET,
CARRYINSELREG Eicd 1.0 1 CARRYINSEL ANEV AR T D56 1F
g.pX/:EL/jE‘@_
CREG HLH 1.0 1 CANDORAT T DB ERELET,
DREG FLHh 1.0 1 D AJTDONRATITA L DERERELET,
INMODEREG HEH 1.0 1 INMODE A &L AZZHMNTHHEAIT 11
HRELET,
MASK 16 % 48’ h000000 48’ h3fff NE—UBHER RSN~ AZE R EL
000000 ~ iiiiitig *7,
48 hifFTT
MREG LiLy 1.0 1 RN M) AT T v/xémﬁﬂ%
BRLET, FHITLEEIE L ICRELET,
OPMODEREG JLHr 1.0 1 OPMODE AN %L P AXITEANT D51
IR ELET,
PATTERN 16 %% 48”h0000000 T _TEn INE— g TSNS Y — U B RE
00000 ~ LET,
48 hifFTnT
PREG LT 1.0 1 P %L RZHEANT DY LIZEREL

FI, LIURFENTHIIC :I CARRYOUT
CARRYCASCOUT ., MULTSIGNOUT,
PATTERNB_DETECT. PATTERN_DETECT.
PCOUT N&Eh E1,
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Bt BT & TIAIE £ BA
SEL_MASK prasdl MASK, C, MASK NP =R TSN~ AR ELE
ROUNDING._ T, C BLOMASK 1F/37 — 1 HH 85 CHE UE
MODEL, IS AETT (v &, A ——7
ROUNDING_ m—H#i 72 &), ROUNDING MODEI (C 73— 1
MODE2 DI 7R BX O ROUNDING MODE2 (C
N— 2 DIV TN I AT ar TLYURSZ
BT CAR—MIE D&, BRI~ A7 &EIR
LEt, 2hbDHHE—RIL, Virtex—6 FPGA
DSP48E1l 7' uw 2—H%— HARIZHDHIHIT/8
= fH B2l LT DSP AT A XA THOIL K
HOREZ AL TVA T HDIHEALET,
SEL_PATTERN el PATTERN, C PATTERN PR BT S E— L BT
Li@—o
USE_DPORT 7—L FALSE. TRUE FALSE BTN S8 35 KO8 D A8 — RO {F A 284K
R LET,
USE_MULT pe=l MULTIPLY | MULTIPLY FHELFOMH IT1EZBEINLUE 4, NONE |2
DYNAMIC, NONE ETHEMEGR/ Yy 2=y O HEFH
THEXICENEEH N TEET, DYNAMIC 1,
=P =N A%B & AB X A F I 7T EZ
TWTL 2D 2 DD/NADT — AN — A ZAI
TrEBETLIENLETCHLIEERLET,
USE_PATTERN_ T NO_PATDET . NO_PATDET PATDET 23 T 5L 4 — L K B8 32
DETECT PATDET L—ay EFABIUAEY—R 77 ALV TH
N0 ET,
USE_SIMD P ONE48, FOUR12, | ONE48 SIMD (Single Instruction Multiple Data) %L &5/
TWO24 Yy 2=y O FIEERIRLUET, 48

tybonyyr a=yh 1 ll, 24 EvrDOTY Y
7 a=yh 2, ¥-T 12 EvhoORY Y7 2
=yh 4 EANLEIRLET, 12 EvbOTd s
a=vh 4l T, RACMENFEITINDIEI
HEELTKEIWN, 2F), T TorY vy
=y NCHE FIME N R A7V TERITEN
£9, THICEY, FFREOHLEH DN T Y
Hr—a AT 48 By R N B %/ N DN
BT AyEIcx £, SIMD 1%, I, B,
TR 70 8 OB IR D AT B PR
PRICITELFEA,

VHDL 2k (/2 REA T —23Y)

WD 2 DORESCRFIELZ WA ITaE — L, = T4 T4 B S ORNICAE T £,

Library UNISIM;

use UNISIM.vcomponents.all;

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

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

DSP48E1_inst : DSP48E1l

generic map (
ACASCREG => 1,

-- Number of pipeline registers between A/ACIN input and ACOUT output,
--0, 1, or 2

ADREG => 1, -- Number of pipeline registers on pre-adder output, O or 1
ALUMODEREG => 1, -- Number of pipeline registers on ALUMODE input, O or 1
AREG => 1, -- Number of pipeline registers on the A input, 0, 1 or 2
AUTORESET_PATDET => "'NO_RESET", -— NO_RESET, RESET_MATCH, RESET_NOT_MATCH

A_INPUT => "DIRECT",

BCASCREG => 1,

-- Selects A input used, "DIRECT" (A port) or "CASCADE"™ (ACIN port)
-- Number of pipeline registers between B/BCIN input and BCOUT output,
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BREG => 1,

B_INPUT => "DIRECT",
CARRYINREG => 1,
CARRYINSELREG => 1,

CREG => 1,

DREG => 1,

INMODEREG => 1,

MASK => X"3FFFFFFFrrre”,
MREG => 1,

OPMODEREG => 1,

PATTERN => X'000000000000",
PREG => 1,

SEL_MASK => "MASK",
SEL_PATTERN => "PATTERN",

USE_DPORT => FALSE,
USE_MULT => "MULTIPLY"",

USE_PATTERN_DETECT => *"*NO_PATDET",

USE_SIMD => "ONE48"

port map (

-- Cascade: 30-bit (each) Cascade
ACOUT => ACOUT,

BCOUT => BCOUT,

CARRYCASCOUT => CARRYCASCOUT,
MULTSIGNOUT => MULTSIGNOUT,
PCOUT => PCOUT,

-- Control: 1-bit (each) Control
OVERFLOW => OVERFLOW,
PATTERNBDETECT => PATTERNBDETECT,
PATTERNDETECT => PATTERNDETECT,
UNDERFLOW => UNDERFLOW,

-- Data: 4-bit (each) Data
CARRYOUT => CARRYOUT,

P =P,

-- Cascade: 30-bit (each) Cascade
ACIN => ACIN,

BCIN => BCIN,

CARRYCASCIN => CARRYCASCIN,
MULTSIGNIN => MULTSIGNIN,

PCIN => PCIN,

-- Control: 4-bit (each) Control
ALUMODE => ALUMODE,

CARRYINSEL => CARRYINSEL,
CEINMODE => CEINMODE,

CLK => CLK,

INMODE => INMODE,

OPMODE => OPMODE,

RSTINMODE => RSTINMODE,

-- Data: 30-bit (each) Data

A => A,

B => B,

C => C,

CARRYIN => CARRYIN,

D => D,

0, 1, or 2

Number of pipeline registers on the B input, 0, 1 or 2

Selects B input used, "DIRECT" (B port) or "CASCADE"™ (BCIN port)
Number of pipeline registers for the CARRYIN input, O or 1
Number of pipeline registers for the CARRYINSEL input, O or 1
Number of pipeline registers on the C input, O or 1

Number of pipeline registers on the D input, O or 1

Number of pipeline registers on INMODE input, O or 1

48-bit Mask value for pattern detect

Number of multiplier pipeline registers, 0 or 1

Number of pipeline registers on OPMODE input, O or 1

48-bit Pattern match for pattern detect

Number of pipeline registers on the P output, O or 1

"'C", "MASK'", "ROUNDING_MODE1", "ROUNDING_MODE2"

Select pattern value between the "PATTERN" value or the value on
the "C" port

Select D port usage, TRUE or FALSE

Select multiplier usage, "MULTIPLY", "DYNAMIC", or "NONE"™ (no
multiplier)

Enable pattern detect, "PATDET', *NO_PATDET"

SIMD selection, "ONE48", "TW024', '"FOUR12"

30-bit A port cascade output

18-bit B port cascade output

1-bit cascade carry output

1-bit multiplier sign cascade output
48-bit cascade output

overflow in add/acc output

active high pattern bar detect output
active high pattern detect output
active high underflow in add/acc output

B
S CTooo
ot

h-b
OO
U-

t carry output
it output

it A cascade data input
it B cascade input

t cascade carry input

t multiplier sign input
it P cascade input

oo mO
D'CT

ALU control input

carry select input

active high clock enable input for INMODE registers
Clock input

INMODE control input

operation mode input

reset input for INMODE pipeline registers

BN H(p.? IN e W
OCOTCTOTOUTTUTUT
e

30-bit A data input
18-bit B data input
48-bit C data input
1-bit carry input signal
25-bit D data input

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

CEA1l => CEA1l,

CEA2 => CEA2,

CEAD => CEAD,

CEALUMODE => CEALUMODE,
CEB1 => CEB1,

CEB2 => CEB2,

CEC => CEC,

CECARRYIN => CECARRYIN,
CECTRL => CECTRL,

CED => CED,

CEM => CEM,

CEP => CEP,

RSTA => RSTA,
RSTALLCARRYIN => RSTALLCARRYIN,
RSTALUMODE => RSTALUMODE,

1-bit active high clock enable input for 1st stage A registers
1-bit active high clock enable input for 2nd stage A registers
1-bit active high clock enable input for pre-adder output registers
active high clock enable input for ALUMODE registers

active high clock enable input for 1st stage B registers
active high clock enable input for 2nd stage B registers
active high clock enable input for C registers

active high clock enable input for CARRYIN register

active high clock enable input for OPMODE and carry registers
active high clock enable input for D registers

active high clock enable input for multiplier registers
active high clock enable input for P registers

reset input for A pipeline registers

reset input for carry pipeline registers

reset input for ALUMODE pipeline registers

|
COUOOTCToOCUoTUoOTUTOTUoTUTUT
L

RPRRRPRRRRERRRERRER
-
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RSTB => RSTB, -

RSTC => RSTC, -

RSTCTRL => RSTCTRL, -

RSTD => RSTD, -

RSTM => RSTM, -

RSTP => RSTP -
);

-- End of DSP48E1_inst instantiation

bit reset input for B pipeline registers
bit reset input for C pipeline registers
bit reset input for OPMODE pipeline registers
-bit reset input for D pipeline registers
bit reset input for multiplier registers
bit reset input for P pipeline registers

Verilog B8k (A2 RAT T —3Y)

// DSP48E1l: 48-bit Multi-Functional Arithmetic Block
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

DSP48E1 #(

-ACASCREG(1), // Number of pipeline registers between A/ACIN input and ACOUT output,
// 0, 1, or 2

-ADREG(1), // Number of pipeline registers on pre-adder output, O or 1

_ALUMODEREG(1), // Number of pipeline registers on ALUMODE input, O or 1

-AREG(1), // Number of pipeline registers on the A input, 0, 1 or 2

_AUTORESET_PATDET(**NO_RESET"), // NO_RESET, RESET_MATCH, RESET_NOT_MATCH

-A_INPUT("DIRECT"), // Selects A input used, "DIRECT™ (A port) or "CASCADE"™ (ACIN port)

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

_.BREG(1), // Number of pipeline registers on the B input, 0, 1 or 2

-B_INPUT("DIRECT"), // Selects B input used, "DIRECT"™ (B port) or "CASCADE"™ (BCIN port)

-CARRYINREG(1), // Number of pipeline registers for the CARRYIN input, O or 1

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

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

_DREG(1), // Number of pipeline registers on the D input, O or 1

- INMODEREG(1), // Number of pipeline registers on INMODE input, O or 1

_MASK(48” h3ffFfffffffff), // 48-bit Mask value for pattern detect

-MREG(1), // Number of multiplier pipeline registers, 0 or 1

-OPMODEREG(1), // Number of pipeline registers on OPMODE input, O or 1

-PATTERN(48~h000000000000), // 48-bit Pattern match for pattern detect

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

-SEL_MASK(""MASK™), // "C", "MASK", "ROUNDING_MODE1", "ROUNDING_MODE2"

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

_USE_DPORT(*'"FALSE™), // Select D port usage, TRUE or FALSE

-USE_MULT("MULTIPLY"), // Select multiplier usage, "MULTIPLY", "DYNAMIC", or "NONE" (no

// multiplier)
_USE_PATTERN_DETECT("'NO_PATDET"), // Enable pattern detect, "PATDET", "NO_PATDET"
_USE_SIMD('"ONE48") // SIMD selection, "ONE48', ""TwW024', "FOUR12"

)
DSP48E1_inst (
// Cascade: 30-bit (each) Cascade

.ACOUT(ACOUT), // 30-bit A port cascade output
-BCOUT(BCOUT), // 18-bit B port cascade output
-CARRYCASCOUT (CARRYCASCOUT), // 1-bit cascade carry output
-MULTSIGNOUT(MULTSIGNOUT), // 1-bit multiplier sign cascade output
-PCOUT(PCOUT), // 48-bit cascade output

// Control: 1-bit (each) Control

-OVERFLOW(OVERFLOW), // 1-bit overflow in add/acc output
_PATTERNBDETECT(PATTERNBDETECT), // 1-bit active high pattern bar detect output
_PATTERNDETECT (PATTERNDETECT), // 1-bit active high pattern detect output
- UNDERFLOW(UNDERFLOW) , // 1-bit active high underflow in add/acc output
// Data: 4-bit (each) Data

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

P(P), // 48-bit output

// Cascade: 30-bit (each) Cascade

_ACIN(ACIN), // 30-bit A cascade data input
_.BCIN(BCIN), // 18-bit B cascade input
_.CARRYCASCIN(CARRYCASCIN), // 1-bit cascade carry input
_MULTSIGNIN(MULTSIGNIN), // 1-bit multiplier sign input
_PCIN(PCIN), // 48-bit P cascade input

// Control: 4-bit (each) Control

- ALUMODE (ALUMODE) , // 4-bit ALU control input

Virtex-6 547 31) 4K (HDL A)
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-CARRY INSEL(CARRYINSEL),
-CEINMODE(CEINMODE) ,
.CLK(CLK),

- INMODE(INMODE) ,

.OPMODE (OPMODE) ,
-RSTINMODE(RSTINMODE) ,
// Data: 30-bit (each) Data
-ACA),

-B(B),

.C(O),
-CARRYIN(CARRYIN),
-D(D),

/ Reset/Clock Enable: 1-bit (eac
.CEA1(CEAl1),
.CEA2(CEA2),
.CEAD(CEAD),

. CEALUMODE (CEALUMODE),
.CEB1(CEB1),
.CEB2(CEB2),

.CEC(CEC),

.CECARRY IN(CECARRYIN),
.CECTRL(CECTRL),
.CED(CED),

-.CEM(CEM),

.CEP(CEP),

-RSTA(RSTA),
-RSTALLCARRYIN(RSTALLCARRYIN),
-RSTALUMODE (RSTALUMODE) ,
-RSTB(RSTB),
-RSTC(RSTC),
-RSTCTRL(RSTCTRL),
-RSTD(RSTD),
-RSTM(RSTM),

-RSTP(RSTP)

s
// End of DSP48El_inst instantiation

EER AR

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

//
//
//
//
//
h)
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

3-bit carry select input

1-bit active high clock enable input for INMODE registers
1-bit Clock input

5-bit INMODE control input

7-bit operation mode input

1-bit reset input for INMODE pipeline registers

30-bit A data input

18-bit B data input

48-bit C data input

1-bit carry input signal

25-bit D data input

Reset/Clock Enable

1-bit active high clock enable input for 1st stage A registers
it active high clock enable input for 2nd stage A registers
active high clock enable input for pre-adder output registers
active high clock enable input for ALUMODE registers
active high clock enable input for 1st stage B registers
active high clock enable input for 2nd stage B registers
active high clock enable input for C registers

active high clock enable input for CARRYIN register
active high clock enable input for OPMODE and carry registers
active high clock enable input for D registers

active high clock enable input for multiplier registers
active high clock enable input for P registers

reset input for A pipeline registers

reset input for carry pipeline registers

reset input for ALUMODE pipeline registers

reset input for B pipeline registers

reset input for C pipeline registers

reset input for OPMODE pipeline registers

reset input for D pipeline registers

reset input for multiplier registers

reset input for P pipeline registers

=

R R b R b R b
O0O0OO0O0O0O0O0O0O00O000000000
LR EE LR
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EFUSE_USR

: 32-bit non-volatile design ID
EFUSE_USR

M=

FPANCEHADOE Y (BT VANTEELZ ID 728) 2 M AT HER 32 [HDO R ER b2 — X2 JTAG /L TH
T revALET,

R—bkDEREA
R—r4% B2A4T B HHE
EFUSEUSR[31:0] H 7 32 Z—HF— Eba—X LIURAZDHE

THAVDANAE

AVARB v T—ay HeuE

Hewm N

CORE Generator™ 3L\ 4% —F Awf

~ZudYR—b NG|
=R RES B

B 247 fiE T4k B

SIM_EFUSE VALUE 16 %% 32h00000000 ~ | 32°h00000000 lalb—iar TSNS 32 Evh

32 hfffifif DAREFMET VA2 ID O

VHDL §if (U REZVL T —30)

WD 2 DO NFIELRWEGE AT — L, =T 47 4B S ORI fT £9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- EFUSE_USR: 32-bit non-volatile design ID

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

EFUSE_USR_inst : EFUSE_USR
generic map (

SIM_EFUSE_VALUE => X'00000000" -- Value of the 32-bit non-volatile design ID used in simulation
)
port map (

EFUSEUSR => EFUSEUSR -- 32-bit User E-Fuse register value output
);

-- End of EFUSE_USR_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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. — -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// EFUSE_USR: 32-bit non-volatile design ID
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

EFUSE_USR #(
_.SIM_EFUSE_VALUE(327h00000000) // Value of the 32-bit non-volatile design ID used in simulation

)
EFUSE_USR_inst (
.EFUSEUSR(EFUSEUSR) // 32-bit User E-Fuse register value output
)
// End of EFUSE_USR_inst instantiation

s HIEEHR

Virtex-6 FPGA D& ¥} (22— — AN BLIOT =& —1)
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FDCE
: D Flip-Flop with Clock Enable and Asynchronous Clear

FDCE

_D 1 Q

CE |

<

CLR XTI

BE

ZDOTHAY TVAVNE, Zuvl A F—TIWVEIRMIZVT RHLE—~D D XAT 7V T 7ay 7 T4, /avs A
Z—7 L (CE) ? High. FEFIH# 2V 7 (CLR) 28 Low D4 Z7uv2 (C) 7 Low 75 High 12810 EpALX|zF —X
AS1 D) DERT —H#H 1 (Q) I2EbNET, CLR 2 High (27258 1EHDFT _RTOANTEERESL, HH Q) @
fEAS Low 12Uy hSUET, CE 28 Low DA, /ay /@B ITEHINET,

BENEMWAGT DL 207 )y T 7y FIXIERIIC VT SH, A Low IC720F 9, FPGA TlX, Zr— L vk
/VEYR(GSR) #7774 72T Hé, BIRHEAREORREEZ LI —2arTEET, GSROT 7HNVNITIT47
High T3 23, STARTUP_architecture >RV GSR AJJDORNIA L N—FEBINTHET 7T 47 Low IZTEET,

mIER

ARD Hh
CLR CE D C Q

1 X X X 0

0 X X ZEib7eL
0 1 D 1 D
FHALDAAFE

AVAB v T—ay 7T

A HESE

CORE Generator™ B L O\ 4 —FK A ]

~7udYR—h A

AR E

B 24T fi& TI4IE sRER

INTT 2 it 0,1 0 2L T Rl —La %O Q A DUIIEAIEE,

VHDL 81k (/> REVP T —23Y)
WD 2 SOORESTNIFELWEE A ITar — L., = T4 T B = ORI E9,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- FDCE: Single Data Rate D Flip-Flop with Asynchronous Clear and
- Clock Enable (posedge clk).

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

FDCE_inst : FDCE
generic map (

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

Q =>Q, -- Data output

Cc =2¢C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D=>D -- Data input

);

-- End of FDCE_inst instantiation

Verilog B2k (A2 RA T—3Y)

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

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

FDCE #(
_INIT(17b0) /7 Initial value of register (1°b0 or 17°bl)
) FDCE_inst (
-Q(Q), // 1-bit Data output
.C(O®, // 1-bit Clock input
.CE(CE), // 1-bit Clock enable input
.CLR(CLR), // 1-bit Asynchronous clear input
.D(D) // 1-bit Data input
)N

// End of FDCE_inst instantiation

s HIE R

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

Virtex-6 4731 7K (HDL F)
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FDPE
: D Flip-Flop with Clock Enable and Asynchronous Preset
PRE
o | FDPE | a
CE |
c |
=

ZOFHAy L ACNE, T —% D), 7uv s A% —7 L (CE), EFH 7V vk (PRE) D& AN EF—42H 711 (Q)
NHLE—D D 7Yy 7uy7Td, ERBIO PRE 23 High (2725E  AFNDTXTO AINTEESIL, Q HAN
High 2y rEHLET., PRE 2% Low. CE 7° High @34, 72> 7 (C) 78 Low 235 High I2HIW b HEXIC D AHD
A7)y 7 7ayFlZa—REET, CE 25 Low DRE . Z7ay 7BBITERINET,

FPGA Tix, BhaMkiET2oL. 7V 7 7ay IR TV vy hSi, 08 High 12720 F 5, Za— 1 &y
rVUEYR (GSR) 27 7747129 5L, BIRBEARFOIREEZ L I2L—aTEET, GSROT 74 NVNMIT 7747
High T3 3. STARTUP_architecture 3> 7RV GSR AJIDHINIA L R—2&BINTHET VT 47 Low ICTEET,

i 5K

AR H A
PRE CE D C Q

1 X X X 1

0 X X kil
0 1 D 1 D
FHEALDANF %

AV AR E—gy Bl

A e

CORE Generator™ BL 74V —K ARA]

ERAARELE M

k3 24T & TI4ILE &5 BA

INIT 2 #HK 0.1 1 a7 4F¥al—artho Q HOWHIEETEE,
TR

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

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

FDRE

Q
o |R |o

v

M=E

ZOFHAy L ACMNE, T —Z D). Juvy A —7 )L (CE). RVEvr R OF AT —2H 71 (Q) "D HE
—®D D HFAT 7T T7ay7 T, RYVEYR AT (R) 28 High 127258 130D AT ER S, 7y (C) R
Low 75 High (280D EXITH T (Q) 25 Low 12Uy S ET, R 2% Low, CE 23 High D&, Z7uy ) Low
735 High 1WA L& D ASIDOENR Ty 77y Filca—REnEd,

BHEMETDE. 207y 77y P I3IERINCZV T S0, B8 Low (2720 $9, FPGA T, Z'e— L &vh

/Uy (GSR) T 774712 T DL, BIRBAREORELZ T I2L —a TEET, GSROT IAHNVNITIT47
High T3 23, STARTUP_architecture > iRV GSR AFIDHIIA L =R &BINTHET 7T 47 Low ICTEET,

im iR

AR H A

R CE D C Q

1 X X 0 0

0 X X I A il
0 1 D 0 D
THAVD AN

AV AR E—gy A

i HELE

CORE Generator™ BL W74V —K ARA]

< 7aDYR—k ]

ERAAEEE M

B 24T & TIAIE ZER

INIT 2 #HK 0.1 0 ar 74X al—artho Q HOWHIEETEE,

s HIE R
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FDSE
: D Flip-Flop with Clock Enable and Synchronous Set

FDSE

o |® |o

ME

FDSE (X, 7—% (D), 7rv7 A% —7 )V (CE), F#Evk (S) D{KE AN ET =271 (Q) BHLHE—D D X7 7
Vo7 7ay 74, Rty () AJIN High IZ25E, 7ayy £ 32—V (CE) ANJFELY S, 77 (C) K
Low 75 High (2810 B EEIZ Q H /128 High (22 hEvEd, S 2% Low, CE 28 High 4. Z7uv 2 (C) 23 Low
76 High ITEIV 05X D AJJOENR 7Yy 7 7y 7 Iie—REnET,

FPGA Tix, BhZaiEToL, 7V 7 7ay A3 IERBNC TV S, 128 High (2720 FEd, Zo— 3L &y
r U (GSR) 2T 77471258, BIREAREORELZ L I2L —vaT&FET, GSROTI7HNVMITIT47
High T3 23, STARTUP_architecture > RV GSR AFJDHIIA L =R EBINTHET 7T 47 Low IZTEFET,

mIE R

AR Hh

S CE D C Q

1 X X 1 1

0 X X ZEikiL
0 1 D 1 D
THAOD AN

AV AR Ty E

i HESE

CORE Generator™ B X O\ 4 —FK A ]

~7udYR—h R Ay

FERTTEELREM

B BT & FI4ILE £ BA

INIT 2 X 0.1 1 2L TR AL — T2 %D Q N OYIHEE S E,
FHHEHR
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£ XILINX: BIE . FTHAY TLAVE

FIFO18E1

: 18 k-bit FIFO (First In, First Out) Block RAM Memory
FIFO18E1

jmp(a:o) DOP(3:0)
DI(31:0) DO(31:0)

——RDCLK  RDCOUNT(11:0)

—RDEN WRCOUNT(11:0)

——REGCE ALMOSTEMPTY |——
—RST ALMOSTFULL |—
——RSTREG EMPTY b—
——WRCLK FULL —
——WREN RDERR ——
WRERR |——
xirist

M=E

Virtex®-6 7 /3 AZIE7 17 RAM W& v, 260 RAM 2@ 5112 FIFO, B #1—%—&T1E RAM, 72131
1 RAM/ROM (36Kb F7-1% 18Kb) L Tar 74X a2l —iaTExFET, ZhbD7 mys RAM 1213, KEBEOAF U F v
7 TR @ ORI TE E T, FIFOI8EL T, FIFO Hlfiny v 78 LN 18Kb 7' RAM 23ME S
FT, ZOFVIT 47T A YR X 4K 9 YR X 2K, 18 Bk X 1K, F-1E 36 B R X512 2> 7 (¥ al—3 a3 T
EATEXES, F-. ZOFVITAAIE#ETHTXTO FIFO 757 BLOAT—ZA[Z 5Lz, T —RNE-I1X
F a7 b—h GEFRH) E—FOoWFnicbar 74X 2l —iarCEFEd, M L2/ ay s TFaT b Jay ) T—
REERATBHE. A Lr7uyy 2y VbESIAR Iy Ty P04 77y MIE->TiL, Empty, Almost Empty,
Full, BX O Almost Full 7703 1 7yl AT NBICT AT —hENDZENHOET, 7ayrNIERMO-D .
Yalb—vary EFTATE =Y — TARIORSN TS T AT —b b ATy B AINDIRNESNET,

AE: 36 Bk X512 U—K® FIFO (21X, FIFO18.36 Z#E AT AMLENHVET, V—RENEL, T —HRDJA
War 74X ol —ailid, FIFO36El ZfEH &4, 7L, =7 — & ERES A28 E61X, FIFO36.72 @
FIFO36E1 Z#ff H 32X BENRHVET,

A — 0D B8

R—r4£ BT 5] K HE

ALMOSTEMPTY H D 1 FIFO MEIXZE THAZLERLET, TOT7T7DLEVVEIX
ALMOST EMPTY_OFFSET J@tE TR EL 7,

ALMOSTFULL H 1 FIFO BEIET N THDHIEERLET, ZOT7T77 DOLEVME
1% ALMOST_FULL_OFFSET BT ELET,

DI[31:0] AT 32 FIFO 5 —% A F1/3 A

DIP[3:0] AT 1 FIFO YT« T —H N JJ/R A

DO[31:0] H 7 32 FIFO & —# i f1 3 A

Virtex—=6 547 351) 5i/4F (HDL )
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R—r4 BA4T g e
DOP[3:0] H 7 4 FIFO YT 7 —F )R A
EMPTY H A 1 FIFO WNZECTHHZLERLET,
FULL H 7 1 FIFO W7V ThDHZEERLET,
RDEN A7 1 727547 High ® FIFO Y—F A x—7 /)L
REGCE AH 1 AT AEENT-EM FIFO O L2z vay s A
=7 )
RST AT 1 3ruavy Y AINT 7T 47 High® (FIFO u¥v7) O
FERIY YR (F 27/ L—ho FIFO i), Rk
(R FIFO)
RSTREG ASH 1 HAOL o220/ VEvh
WRCLK, Ah 1 FIFO V—FK 7/av/BIO0TA Zuyy (b EBRYTy T
RDCLK #{E)
WRCOUNT, H 7 12 FIFO XA /G HLARA &
RDCOUNT
WREN AT 1 77747 High ® FIFO Ak A% —7 L
WRERR, D 1 WRERR % FIFO N7 /L O RBICEZ AL NEITESNT-
RDERR EERLET,
RDERR (% FIFO NZEDOMICFHEAH LN EITENZD
LIRLET,
THADANFE
ALARB v m—ay Al
fi AR
CORE Generator™ 8L 4 —FK ASH]
~ZaOYR—h EiiAs
£ ~ y
ERAA R E M
B 247 & T4k ZREA
ALMOST_EMPTY._ 16 #E 137h0000 ~ 137h0080 ALMOST EMPTY 7527 % )15 %
OFFSET 13’ h8191 RAM OF — X & ELET,
ALMOST_EMPTY._ 16 % 13’h0000 ~ 13’ h0080 ALMOST FULL 752 %~ # 4% RAM
OFFSET 13’h8191 DT —FEERELET,
DATA_WIDTH HEH 4.9, 18, 36 4 FIFO IZ M BT —ZIg &R E
DO_REG FH 1.0 1 ENSYN OF —&% "ATF T LI A
EN_SYN 7 — /{3 | FALSE, TRUE FALSE FIFO BT a7V 7ay s (AL L7z 2 5
Drvyy) FEEY 1 >oray )
DOWT N TEMEL TWEERLET,
F a7 ray D4 1% DO_REG=1
THOHVLENRHYET,
FIFO.MODE el FIFO18 ., FIFO18 FIFO18 ¥£7-1% FIFO18.36 & — R %%
FIFO18.36 WLET,
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B BT & TIAIE ERER

FIRST_ WORD_FALL,_ 7 — L ft# | FALSE, TRUE FALSE TRUE |z 3% ,ﬁ;ﬁ) g RDEN A7 % —h

THROUGH SN FIFO TR PICEZ AN
fiE23 DO | Hjjjéﬂiﬁ”o

INIT 16 % 36 v Ma T _TErm a 74X al—a%0 DO D
PIEERRELET,

SRVAL 16 %% 36 £ Ml T _CER EI#IY > M3 5 (RSTREG) 237 % —h
SN-LED FIFO O HfixiEEL £
9, DOREG=1 DBFADIHAHFRTY,

VHDL 521 (/2 RA T —23Y)

WD 2 DOELNFAELZW SR T =L, =T 4T 455 ORIV £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- FIFO18E1: 18KB FIFO (First In, First Out) Block RAM Memory

- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

FIFO18E1l_inst : FIFO18E1l
generic map (

ALMOST_EMPTY_OFFSET => X''00080", -- Sets the almost empty threshold
ALMOST_FULL_OFFSET => X'00080", -- Sets almost full threshold
DATA_WIDTH => 4, -- Sets data width to 4, 9, 18, or 36
DO_REG => 1, -- Enable output register (0 or 1) Must be 1 if EN_SYN = "FALSE"
EN_SYN => FALSE, -- Specifies FIFO as dual-clock (""FALSE') or Synchronous ("'TRUE")
FIFO_MODE => "FIF018", -- Sets mode to FIF018 or FIF018 36
FIRST_WORD_FALL_THROUGH => FALSE, -- Sets the FIFO FWFT to "TRUE" or "FALSE"
INIT => X"000000000", -- Initial values on output port
SRVAL => X'000000000" -- Set/Reset value for output port
)
port map (
-- Read Data: 32-bit (each) Read output data
DO => DO, -- 32-bit data output
DOP => DOP, -- 4-bit parity data output
-- Status: 1-bit (each) Flags and other FIFO status outputs
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
EMPTY => EMPTY, -- 1-bit empty output flag
FULL => FULL, -- 1-bit full output flag
RDCOUNT => RDCOUNT, -- 12-bit read count output
RDERR => RDERR, -- 1-bit read error output
WRCOUNT => WRCOUNT, -- 12-bit write count output
WRERR => WRERR, -- 1-bit write error
-- Read Control Signals: 1-bit (each) Read clock, enable and reset input signals
RDCLK => RDCLK, -- 1-bit read clock input
RDEN => RDEN, -- 1-bit read enable input
REGCE => REGCE, -- 1-bit clock enable input
RST => RST, -- 1-bit reset input
RSTREG => RSTREG, -- 1-bit output register set/reset
-- Write Control Signals: 1-bit (each) Write clock and enable input signals
WRCLK => WRCLK, -- 1-bit write clock input
WREN => WREN, -- 1-bit write enable input
-- Write Data: 32-bit (each) Write input data
DI => DI, -- 32-bit data input
DIP => DIP -- 4-bit parity input
);

-- End of FIFO18E1l_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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Verilog 81k ([ RAAV LT

//
//

—3Y)

FIFO18El: 18KB FIFO (First In, First Out) Block RAM Memory

Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

FIFO18E1l #(

_ALMOST_EMPTY_OFFSET (13”h0080),
_ALMOST_FULL_OFFSET(13~h0080),
_DATA_WIDTH(4),

.DO_REG(1),

_EN_SYN("'FALSE"),
.FIFO_MODE("'FIF018™),
_FIRST_WORD_FALL_THROUGH("*FALSE™),
- INIT(36”h000000000),

-SRVAL (36~h000000000)

)
FIFO18E1l_inst (
// Read Data: 32-bit (each) Read output data

.DO(DO), // 32-bit data output

_DOP(DOP), // 4-bit parity data output
// Status: 1-bit (each) Flags and other FIFO status outputs
_ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit almost empty output flag
- ALMOSTFULL (ALMOSTFULL), // 1-bit almost full output flag

//

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

Sets the almost empty threshold
Sets almost full threshold

Sets data width to 4, 9, 18, or 36
Enable output register (O or 1) Must be 1 if EN_SYN = "FALSE"
Specifies FIFO as dual-clock (“'FALSE"™) or Synchronous ("'TRUE'™)

Sets mode to FIFO18 or FIF018_36

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

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

_EMPTY (EMPTY), // 1-bit empty output flag
_FULL(FULL), // 1-bit full output flag
-RDCOUNT(RDCOUNT), // 12-bit read count output
-RDERR(RDERR), // 1-bit read error output
-WRCOUNT(WRCOUNT) , // 12-bit write count output
-WRERR(WRERR) , // 1-bit write error

// Read Control Signals: 1-bit (each) Read clock, enable and reset input signals

-RDCLK(RDCLK), // 1-bit read clock input
-RDEN(RDEN), // 1-bit read enable input
-REGCE(REGCE), // 1-bit clock enable input
_RST(RST), // 1-bit reset input
-RSTREG(RSTREG), // 1-bit output register set/reset
// Write Control Signals: 1-bit (each) Write clock and enable input signals
-WRCLK(WRCLK) , // 1-bit write clock input
_WREN(WREN), // 1-bit write enable input

// Write Data: 32-bit (each) Write input data

.DI(DD), // 32-bit data input

_DIP(DIP) // 4-bit parity input

End of FIFO18El_inst instantiation

EER A

Virtex-6 FPGA D&k (2 —HF— HARBLOTFT —#L—h)
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£ XILINX: BIE . FTHAY TLAVE

FIFO36E1

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

jDIP(?:U) DOP(7:0)
DI(63:0) DO(63:0)

—INJECTDBITERR = ECCPARITY(7:0)
— INJECTSEBITERR RDCOUNT(12:0)
—— RDCLK WRCOUNT(12:0)
— RDEN ALMOSTEMPTY |——
—— REGCE ALMOSTFULL b—
—RST DBITERR |——
—RSTREG EMPTY b—
——WRCLK FULLF——
——WREN RDERR |—

SBITERR |—

WRERR |—
M=

Virtex®-6 7 /3A A 21T 7 17 RAM 288 & £, FIFO, HEi—=7—§T1E RAM, 721X RAM/ROM (36 Kb %
721X 18 Kb) LLTCav 74F a2l —arTEFET, ZNHD T ays RAM 121, REDOA L F v 7 F—ZEEmEno
FHITA TEE T, FIFO36EL 2143 %&. 36Kb @ FIFO ® 7 Hw Y RAM ~T VA TEXET, ZOar R R—x
VMI. BE FIFO 757832 4By X 8K U—FR, 9y X 4K U—R 18 E'wh X 2K U—F, 36 E'wh X 1K U—
R, 72 €k X512 V—RORIMEIET 27 v 7ay2 GEFRH) FIFO RAM ELCar 7 4Falb—a TEET,

MSLLTervy 7 TTar v sayy T—REERT 546, stAtilrnys myUbEBEXALIOYy ) 2y U OF 7
o hMZLo T, Empty, Almost Empty. Full, B8JX T Almost Full 777 0 1 7ay s A7V BICT 47 —rEnb
ZENBVET, 7uv RO, 32 —vary EF AT~ — HARITRENTWDET AT —F L
ATy P AINDIH NI NET,

AE: 728wk X 512 U—K® FIFO |21, FIF036.72 i 4+ 20LENRHVET, V—REND7ed T —FIED Mk
W74 ¥ 2l —au02id, FIFOI8EL AL ET, 72720, =7 —EERIENL ARG G, FIFO36_72 Z{#
HTA2ULERHYET,
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AR— D 5t 5

R—r4£ 24T = T4 BE
ALMOSTEMPTY H 1 FIFO 2MFIXETHHILERLET, ZOT7T7 OfEIX
ALMOST EMPTY_OFFSET J@&tECHELET,
ALMOSTFULL H 7 1 FIFO MEFE 7NV THDHIEEZRLET, ZOT7TT7 DI
ALMOST _FULL_OFFSET @M ELEd .
DBITERR H 77 1 ATy 7= ENZZE%E R ECC 7727y
UINLDAT—HAM T, T HYE X, EN.ECC_READ
% TRUE [ DM ENRHVET,
DI[63:0] AT 64 FIFO 7 —4 A JJ/3 A
DIP[7:0] A7 8 FIFO RUT 4 T —H% AN FJ/R A
DOI[63:0] 7 64 FIFO 7 —% i J1 /3 &
DOP[7:0] Hi 77 8 FIFO NRUT 4 T —HXH F1/8 2
ECCPARITY![7:0] th 8 AEY 27— EFTIEZTT) ECC 7 a—# T flahd
ECC = a—# bl REniz 8 vyh 5 —#
EMPTY H 1 FIFO MZEChHHZLERLET,
FULL Hi 1 FIFO X7V ChAHIEERLET,
INJECTDBITERR A 1 ECC #RENMEH SN TV DB EIZZL 7V Evh =7 — M
AShET,
INJECTSBITERR A1 1 ECC #REMNE RSN TWAH AT /L vk 25—
DIFASNET,
RDEN AT 1 77547 High ® FIFO V—F A %—7 )L
REGCE AF 1 AT T ALENTZRE FIFO O v o A% ravy A
F—T
RST V| 1 3oayy S AINET 7T 47 High® (FIFO nyv7) I
BV (F 270 L—ho FIFO [A}), Btk
([ FIFO)
RSTREG A7 1 HALPAZORMI YN/ Vv
SBITERR H 1 UV By 2T =B EN Tl EE RS ECC 7y
IvarNEDAT—X AWM T, AT A5 AT,
EN_ECC_READ % TRUE (242X ERHYET,
WRCLK, RDCLK AT] 1 FIFO V—FR /ny 7B LT Ak 7ayy (Sib ERVey T
B 1E)
WRCOUNT, H A 13 FIFO EXiAL/FEAH LR A ¥
RDCOUNT
WREN A7 1 72747 High ® FIFO 4K A x—7 )L
WRERR, H 7 1 WRERR X FIFO N7 /LD IICEZALNEITENT-
RDERR TEERLET,
RDERR IZ FIFO NZEDMIZFAH LA FEITINZ
EIRLET,
Virtex-6 54731 A4 F (HDL A)
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THAVDANFE

AAR =g "
£ e

CORE Generator™ BX U 4% —K NG

~7aDYR— HELE

ARG IR 1%

B 1% 247 8 T4k | B

ALMOST_EMPTY_ 16 1% 13’h0000 ~ 13’ h0080 ALMOST EMPTY 7527 % ) H 45

OFFSET 13’h8191 RAM OF — X B%HELET,

ALMOST EMPTY_ 16 1% 137h0000 ~ 137h0080 ALMOST_FULL 757 %k 774 % RAM

OFFSET 13’h8191 DT —HBEERELET,

DATA_WIDTH bigrg 4.9, 18, 36, 72 4 FIFO |2 BEie T — X B Z18 E

DO_REG biS g 1.0 1 A HLLAT Y (ST T BT
1 -2) B4 AZET clock—to—out DX
A7 %A BT AL, FIFO O )
LIRS A X —T )V LET, ENSYN
7% FALSE @ &%(3 DOREG # 1127
DRLERHNET,

EN_ECC_READ 7 — % | FALSE, TRUE FALSE ECC Fa—#[EEE A r—T NI
LET,

EN_ECC_WRITE 7 — %% | FALSE, TRUE FALSE ECC =y a—AEgE A % —7 ML
F7,

EN_SYN 7 — %% | FALSE. TRUE FALSE FALSE @ L XIZFERHE—FR, TRUE @
LEIEM (1 /vy y) =R T FIFO 28
fERENDZEERLET,

FIFO_MODE CFH FIFO36. FIFO36_72 | FIFO36 FIFO36 $£7-1% FIFO36.72 =— R %%
WLUET,

FIRST_ WORD_FALL._ 7 — %% | FALSE. TRUE FALSE TRUE IZ3%E 3 5L, RDEN 237 H—h

THROUGH ST FIFO IZRANICEZA TN
fEA DO I &V ET,

INIT 16 %L 72 B ME T_RCEr | ar74Fal—30% 0 DO HAD
MPEERRELET,

SRVAL 16 14 72 B M T_TEe | AHYEYME S (RSTREG) 237 ¥ —h
SNT-EED FIFO OH N EERELE
9, DOREG=1 DFEDOHBHNTY,

Virtex-6 4731 7K (HDL F)
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VHDL 523k
WD 2 DORESIINFELRWES

(AREVIT

Library UNISIM;
use UNISIM.vcomponents.all;

FIFO36E1l: 36KB FIFO (First In,
Virtex-6

o —

—<3Y)

L. T4T4 DRIV ET,

First Out) Block RAM Memory

-— Xilinx HDL Libraries Guide, version 12.1

FIFO36E1_

inst : FIFO36E1

generic map (

ALMOST_EMPTY_OFFSET => X''00080",
ALMOST_FULL_OFFSET => X"'00080",
DATA_WIDTH => 4,

DO_REG => 1,

EN_ECC_READ => FALSE,
EN_ECC_WRITE => FALSE,

EN_SYN => FALSE,

FIFO_MODE => "FIF036",
FIRST_WORD_FALL_THROUGH => FALSE,
INIT => X'*000000000000000000",
SRVAL => X'*000000000000000000""

Sets the almost empty threshold

Sets almost full threshold

Sets data width to 4, 9, 18, 36, or 72

Enable output register (0 or 1) Must be 1 if EN_SYN = "FALSE"
Enable ECC decoder, "TRUE"™ or "FALSE"

Enable ECC encoder, "TRUE"™ or "FALSE"

Specifies FIFO as Asynchronous (“'FALSE"™) or Synchronous ('TRUE'"™)
Sets mode to FIF036 or FIF036_72

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

Initial values on output port

Set/Reset value for output port

)
port map (
-- ECC Signals: 1-bit (each) Error Correction Circuitry ports
DBITERR => DBITERR, -- 1-bit double bit error status output
ECCPARITY => ECCPARITY, -- 8-bit generated error correction parity
SBITERR => SBITERR, -- 1-bit single bit error status output
-- Read Data: 64-bit (each) Read output data
DO => DO, -- 64-bit data output
DOP => DOP, -- 8-bit parity data output
-- Status: 1-bit (each) Flags and other FIFO status outputs
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
EMPTY => EMPTY, -- 1-bit empty output flag
FULL => FULL, -- 1-bit full output flag
RDCOUNT => RDCOUNT, -- 9-bit read count output
RDERR => RDERR, -- 1-bit read error output
WRCOUNT => WRCOUNT, -- 9-bit write count output
WRERR => WRERR, 1-bit write error
-- ECC Signals: 1-bit (each) Error Correction Circuitry ports
INJECTDBITERR => INJECTDBITERR,
INJECTSBITERR => INJECTSBITERR,
-- Read Control Signals: 1-bit (each) Read clock, enable and reset input signals
RDCLK => RDCLK, -- 1-bit read clock input
RDEN => RDEN, -- 1-bit read enable input
REGCE => REGCE, -- 1-bit clock enable input
RST => RST, -- 1-bit reset input
RSTREG => RSTREG, -- 1-bit output register set/reset
-- Write Control Signals: 1-bit (each) Write clock and enable input signals
WRCLK => WRCLK, -- 1-bit write clock input
WREN => WREN, - 1-bit write enable input
-- Write Data: 64-bit (each) erte input data
DI => DI, -- 64-bit data input
DIP => DIP -- 8-bit parity input
)
-- End of FIFO36E1l_inst instantiation
Virtex-6 5473 4K (HDL F)
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XILINXs %3 E.

Verilog i1t ([ RE2 L T—3Y)

// FIFO36E1: 36KB FIFO (First In, First Out) Block RAM Memory

//

Virtex-6
// Xilinx HDL Libraries Guide, version 12.1
FIFO36E1 #(
_ALMOST_EMPTY_OFFSET(13”h0080), // Sets the almost empty threshold
-ALMOST_FULL_OFFSET(137h0080), // Sets almost full threshold
-DATA_WIDTH(4), // Sets data width to 4, 9, 18, 36, or 72
.DO_REG(1), // Enable output register (0 or 1) Must be 1 if EN_SYN = "FALSE"
-EN_ECC_READ(*'FALSE"), // Enable ECC decoder, "TRUE" or "FALSE"
-EN_ECC_WRITE("'FALSE'"), // Enable ECC encoder, "TRUE" or "FALSE"
-EN_SYN("'FALSE™), // Specifies FIFO as Asynchronous ('FALSE'™) or Synchronous ("TRUE")
-FIFO_MODE("'FIF036™), // Sets mode to FIFO36 or FIF036_72
_FIRST_WORD_FALL_THROUGH('FALSE'), // Sets the FIFO FWFT to "TRUE" or "FALSE"
- INIT(72”h000000000000000000), /7 Initial values on output port
-SRVAL(72~h000000000000000000) // Set/Reset value for output port

)
FIFO36EL_inst (

// ECC Signals: 1-bit (each) Error Correction Circuitry ports

_.DBITERR(DBITERR), // 1-bit double bit error status output
_ECCPARITY(ECCPARITY), // 8-bit generated error correction parity
.SBITERR(SBITERR), // 1-bit single bit error status output
// Read Data: 64-bit (each) Read output data

.DO(DO), // 64-bit data output

_DOP(DOP), // 8-bit parity data output

// Status: 1-bit (each) Flags and other FIFO status outputs
-ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit almost empty output flag

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

-FULL(FULL), // 1-bit full output flag

-RDCOUNT (RDCOUNT) , // 9-bit read count output
-RDERR(RDERR), // 1-bit read error output
-WRCOUNT(WRCOUNT) , // 9-bit write count output
-WRERR(WRERR) , // 1-bit write error

// ECC Signals: 1-bit (each) Error Correction Circuitry ports

- INJECTDBITERR(INJECTDBITERR),

- INJECTSBITERR(INJECTSBITERR),

// Read Control Signals: 1-bit (each) Read clock, enable and reset input signals

-RDCLK(RDCLK), // 1-bit read clock input
_RDEN(RDEN), // 1-bit read enable input
-REGCE(REGCE), // 1-bit clock enable input
_RST(RST), // 1-bit reset input
-RSTREG(RSTREG), // 1-bit output register set/reset
// Write Control Signals: 1-bit (each) Write clock and enable input signals
-WRCLK(WRCLK), // 1-bit write clock input
-WREN(WREN), // 1-bit write enable input

// Write Data: 64-bit (each) Write input data

.DI(DD), // 64-bit data input

_DIP(DIP) // 8-bit parity input

// End of FIFO36E1_inst instantiation

EER N

Virtex—6 FPGA D& B} (22— — HARBLOTF —ZT—h)
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EIE . FHAY ILAVE £ XILINX:

FRAME_ECC_VIRTEX6

: Virtex®-6 Configuration Frame Error Detection and Correction Circuitry
FRAME_ECC_VIRTEX6

FAR(23:0)
SYNBIT(4:0)
SYNDROME(12:0)
SYNWORD(6:0)
CRCERROR |—
ECCERROR |—
ECCERRORSINGLE |—

SYNDROMEVALID b—

M=
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ERAATRE R
Bt 847 |8 FIAILk | 58

FARSRC FF EFAR, FAR EFAR EFAR FAR[23:0] 2> 74X al —iay LY A OH
J155% FAR $£7-1% EFAR OE B 51T AR ELE
T, A4 Xal—ar A ar LIUAZ Bk
CTLO[7] 3% ELE T,

FRAME _RBT_IN_ CFH 0 B> R 3T 2L ZDO7 7 AL, ICAPVIRTEX6 EF /LI h&
FILENAME U RBT 77 AN DT7L—h F—HERNE EN TN
%%, FRAME ECC EF /L TIXZD7 7 A NAfEHTL T
ECC RS, =7 —Bbr A3 IshvET,

VHDL f2if (A2 RBVIT—23Y)

WD 2 OOEXHFAELIRW G EITaE— L, T T4 7T 4 5 E ORNIHE AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- FRAME_ECC_VIRTEX6: Configuration Frame Error Correction

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

FRAME_ECC_VIRTEX6_inst : FRAME_ECC_VIRTEX6
generic map (

FARSRC => "EFAR", -- Determines if the output of FAR[23:0] configuration register points
-- to the FAR or EFAR. Sets configuration option register bit CTLO[7]-
FRAME_RBT_IN_FILENAME => "NONE" -- This file is output by the ICAP_VIRTEX6 model and it contains Frame

-- Data information for the Raw Bitstream (RBT) file. The FRAME_ECC
-- model will parse this file, calculate ECC and output any error

-- conditions.
)
port map (
CRCERROR => CRCERROR, -- 1-bit Output indicating a CRC error
ECCERROR => ECCERROR, -- 1-bit Output indicating an ECC error
ECCERRORSINGLE => ECCERRORSINGLE, -- 1-bit Output Indicating single-bit Frame ECC error detected.
FAR => FAR, -- 24-bit Frame Address Register Value output
SYNBIT => SYNBIT, -- 5-bit Output bit address of error
SYNDROME => SYNDROME, -- 13-bit Output location of erroneous bit
SYNDROMEVALID => SYNDROMEVALID, -- 1-bit Frame ECC output indicating the SYNDROME output is valid.
SYNWORD => SYNWORD -- 7-bit Word output in the frame where an ECC error has been detected

s
-- End of FRAME_ECC_VIRTEX6_inst instantiation

Verilog 58k ([ RE2 T —3Y)

// FRAME_ECC_VIRTEX6: Configuration Frame Error Correction
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

FRAME_ECC_VIRTEX6 #(
_FARSRC("'EFAR™), // Determines if the output of FAR[23:0] configuration register points to
// the FAR or EFAR. Sets configuration option register bit CTLO[7].
-FRAME_RBT_IN_FILENAME(*'NONE') // This file is output by the ICAP_VIRTEX6 model and it contains Frame
// Data information for the Raw Bitstream (RBT) file. The FRAME_ECC model
// will parse this file, calculate ECC and output any error conditions.

)
FRAME_ECC_VIRTEX6_inst (

-.CRCERROR(CRCERROR), // 1-bit Output indicating a CRC error

-ECCERROR(ECCERROR) , // 1-bit Output indicating an ECC error
-ECCERRORSINGLE(ECCERRORSINGLE), // 1-bit Output Indicating single-bit Frame ECC error detected.
-.FAR(FAR), // 24-bit Frame Address Register Value output

-SYNBIT(SYNBIT), // 5-bit Output bit address of error
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- SYNDROME (SYNDROME) , // 13-bit Output location of erroneous bit
- SYNDROMEVAL ID(SYNDROMEVALID), // 1-bit Frame ECC output indicating the SYNDROME output is valid.
- SYNWORD(SYNWORD) // 7-bit Word output in the frame where an ECC error has been detected

):
// End of FRAME_ECC_VIRTEX6_inst instantiation

s HIEEHR
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GTXET

: Gigabit Transceiver
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IBUF

: Input Buffer
IBUF

N
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R—h%Y—AL9 2% FPGA ul vy 7 1 Z#Ef LE T, LBV =)y <7 (VHDL) £7/213/37 A—ZE{C A (Verilog)
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AR
Bt 547 |18 FIHILE 5
IOSTANDARD | 51 | F*—#>—b#%BM | DEFAULT LAV ME 1/0 B A1 4T

VHDL E2it (/2 RAT—S3Y)
WD 2 SORETNFIELANEA A — L, =o 5T H S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- IBUF: Single-ended Input Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

IBUF_inst : IBUF

generic map (
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced 1/0 standards
10STANDARD => "'DEFAULT'™)

port map (

0 =>0, -- Buffer output

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

-- End of IBUF_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// 1BUF: Single-ended Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

IBUF #(
_I1BUF_LOW_PWR("'TRUE'™), // Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
- 10STANDARD(*'DEFAULT"") // Specify the input 1/0 standard

)IBUF_inst (

.0(0), // Buffer output

RI¢)) // Buffer input (connect directly to top-level port)
s

// End of IBUF_inst instantiation

E=3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =2 —1)
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IBUFDS

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

IBUFDS_inst : IBUFDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced 1/0 standards
I10STANDARD => "DEFAULT"™)

port map (
0 => 0, -- Buffer output
1 => 1, -- Diff_p buffer input (connect directly to top-level port)
IB => IB -- Diff_n buffer input (connect directly to top-level port)
):

-- End of IBUFDS_inst instantiation

Verilog 8k (A RAV T —3Y)

// 1BUFDS: Differential Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

IBUFDS #(
_DIFF_TERM(*'FALSE™), // Differential Termination
- 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)
-I1B(IB) 7/ Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

EER A

Virtex—6 FPGA D& B (—H— HARBLOF —&Z—h)
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IBUFDS_DIFF_OUT

: Signaling Input Buffer with Differential Output
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IBUFDS_GTHET1

: Differential Clock Input for the GTH Transceiver Reference Clocks

IBUFDS_GTHE1
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IBUFDS_GTXET

: Differential Clock Input for the Transceiver Reference Clocks

IBUFDS_GTXE1
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& XILINXe

IBUFG

: Dedicated Input Clock Buffer

NI

IBUFG

ME

X10181

IBUFG %, FPGA ~D A 17vay 7% a— )L Z7ay ZEHRY Y — A 35720 3528 H A J1 T3, IBUFG
13f EALAR—1235 MMCM %7213 BUFG ~D B L7200 T RAAD Iy 7R IEE D o2 B/ NNBIZI 2 5 E

9, IBUFG D AJIIL, 7 a— 3L r— X7 )L (CC) B E-idrm— L 7y 7 (GO) B TO AEREN TEE 9,

R—bDEREA

R—r% A [ 5] ¥ HE

0 HA vayy Ny 77

I AT say g Ny 77 NS
THAVDARNAEE

AU AR T—gy Gl

£ i

CORE Generator™ BX U 4% —K NG

~7udHR—h A
ERAGEM

B /47 | & TI4ILb &5 BA
IOSTANDARD XFH | T—s— B R DEFAULT L AVNI /O Bz EI0 4 T

VHDL 521 (/> RAI T —23Y)

WD 2 SOWEINHFELLWGE B =L, 2 T4 T4 EE ORIV £,

Library UNISIM;
use UNISIM.vcomponents.all;

Virtex-6 4731 7K (HDL F)
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-- IBUFG: Single-ended global clock input buffer
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

IBUFG_inst : IBUFG

generic map (
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced 1/0 standards
10STANDARD => "'DEFAULT'™)

port map (

0 => 0, -- Clock buffer output

1 => 1 -- Clock buffer input (connect directly to top-level port)
);

-- End of IBUFG_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// 1BUFG: Single-ended global clock input buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

IBUFG #(
_I1BUF_LOW_PWR("'TRUE'™), // Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
- 10STANDARD(*'DEFAULT"") // Specify the input 1/0 standard
) IBUFG_inst (
.0(0), 7/ Clock buffer output
_1(1) // Clock buffer input (connect directly to top-level port)

);

// End of IBUFG_inst instantiation

E=3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =2 —1)
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£ XILINX: BIE . FTHAY TLAVE

IBUFGDS

: Differential Signaling Dedicated Input Clock Buffer and Optional Delay

0]
IBUFGDS

X10600

M=E

ZOTYW A LA I, Zuy s Ry 77 (BUFG) £721% MMCM (285 3 2720 OB RO ZEENVE S A1 v 7 7
T, IBUFGDS TlX, T ¥ A2 L X DAL Z—T oA ARG ZIEL, — NI~ AZ | T . Ho—FNIAL—T 11705 2
DOOERDHR—F (1, IB) TERENET, vAFEAL —T7 X MYNET P & MYNET N X912, FIUEREE 5O RGO
WA RLUET, A7 var T, 7al I Ar R ZEREEIEEZEH T2, 7T AT 7073 m L, 45
VIR =R RDOEESTZENTEET, TAAASND AN T —FOWIAIRIZIL, T alT~T VB
HIibTEET,

i 3 R

AR H 5

I IB o]

0 0 L
0 1 0

1 0 1

1 1 L7l

R—bD &R A

R—r4& L B ¥ RE
@) o 1 sayy Ny 7yt
1B AT 1 Diffn 7wy Ny 77D A7)
I ATJ 1 Diffp 7wy Ny 77D A7)
THAVDANAHE
AVAR S =gy Hedw
£ A
CORE Generator™ 8L U 4 —K A~A]
~7uad¥R—h =l

THALBERERSTZDIT, TNTO /0 A R—=R bbb T 7 F A Dy LALICHEL TEEW, 1R — M2 E
T VAL O RO AZ LI D ANFJR =M, B R—ba ik EALOAL =7 LB AJJAHR—MI, O R—hreZD A
N#—AE4 25 MMCM, BUFG, F/2idnl o7 1c L TLESW, — B OE& Y —/Tid, IBUFG % FPGA ®7
oy 7 VY — R A MEIZG U T BUFG 2B #IAYICHE RSV E T, generic/defparam fHZEREL., Sy 77
DESNALT 2N ELTLEEND,
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EIE . FHAY ILAVE £ XILINX:

ERAARELE &
B 24T i[E] TI4IE E
IOSTANDARD | 5551 F—4—h%&%W | DEFAULT LA RE 1/O Hik & HID %<

VHDL 2k (A REVS T—23Y)
KD 2 OORESTNFELLEWVWEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

IBUFGDS_inst : IBUFGDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced 1/0 standards
I10STANDARD => "DEFAULT'™)

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

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

-- End of IBUFGDS_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// 1BUFGDS: Differential Global Clock Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

IBUFGDS #(
_DIFF_TERM("'FALSE™), // Differential Termination
- 10STANDARD("'DEFAULT') // Specify the input 1/0 standard
) IBUFGDS_inst (
.0(0), 77/ Clock buffer output
_1(1), /7 Diff_p clock buffer input (connect directly to top-level port)
_IB(IB) // Diff_n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation

EER R

Virtex-6 FPGA O #} (2 —H— VAR BLPT =2 —1)
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£ XILINX: BIE . FTHAY TLAVE

IBUFGDS_DIFF_OUT

: Differential Signaling Input Buffer with Differential Output

| o}
1B oB

IBUFGDS_DIFF_QUT

x12011

M=E

ZOT WAy TLAUNT, EBVE S EEHTHA )13y 77T, IBUFDS DIFF_OUT Tlif, 7 ¥ A L~ULdDA
B =T 2 AMEFIL, — FHNT~AHX | T b~ FNTAL—T L7025 2 DO HEpDHR—1 (1L IB) THREIWET, vA¥
EAL —T X MYNET_P & MYNET N O X512, FUFHEME 5 D5t DR EA R L EF, IBUFDS.DIFF_OUT TiX, #
FE B O ST ONARZNERT 7B ATEDE) IBUFDS ERRVET, A7 ar T, 7'ud T A e/ 2B iRt EE
EEMATHE VT TN AT TVT 4B EL A R — R NOBER ST IENTEET,

mE R

AR H A

I IB o] OB

0 0 Bl AL
0 1 0 1

1 0 1 0

1 1 EAk7L EAbeL

R—b D& A

R—+4& AR ] ¥ RE

I AT 1 Diffp /X7 7 ANF1 (T A DI AR — M BE#RE)
1B AT 1 Diffn /S 77 AS) (F P A2 D AR — M)
0 P 1 Diff p /N7 7 Hi )

OB H 1 Diffn /w77 H 1)

THAODANFE

AVAB v E—ay He IR

HedR KA

CORE Generator™ 3L U\ 4 —K Nl

< 7aDYR—k ]

FHA UG AR DTZDIT, TRTD /O AV R—3 M T AL O FAICERE L TIEEW, I R— e EET
YA D ENLDO~AZ LI DB N TIR =M, IB R —helx EAfL DAL —T7 LB AFIAR—MZ, O BE OB R—h%
ZDOANNPMEFEEINDa T 7 IR L £, generic//XTA—HEEFRTEL., Ny 7 7OESNAE T 2@ IR EL T
<TZEW,
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& XILINXe

AR R 1%

B 24T & TIAIE &5 BA

IOSTANDARD preE2l T —H#—bres MR | DEFAULT TLAMZ /O B A FIV Y TET,

DIFF_TERM 7 — A% | TRUE, FALSE FALSE W ZZEB ORI A A 20 E 90 %
RE

IBUF_LOW_PWR 7 — %% | TRUE, FALSE FALSE HEENEHIT DI\ T DD, ]

T A — U AEE LT AR BT D0
g E

B3 R

Virtex-6 FPGA O ¥} (2 —H— VAR BLIOT —F#2—1)
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£ XILINX: BIE . FTHAY TLAVE

ICAP_VIRTEX6

: Internal Configuration Access Port

ICAP_VIRTEX6
— 1(31:0) 0(31:0) -
—]ck
——CSB
——|RDWRB BUSY |—

X11158

M=

ZOFHAL L AUIBIL, FPGA 777 Vw7035 FPGA Do 74X 2l — al MERRICT V7 BATEEY, Zoa
UIR—X N T AL FPGA TLADaL 74X 2l —ay alu 2 |Zavr RBLONTF — 252 EXAALLY, 2
TA4X 2L —vary aPy IS T — A EHHAH LIS AIENTEE S, ZOT7 7 i arZEL#E AL\ E FPGA
OHRERB I UMM ICEREEL 52570 TOKEIZHEBEL TORWIBDZO =L A NIEH LRV TLIEEN,

R—rDERHA

R—kr4 24T B Hae

BUSY H 1 Busy/Ready {77

CLK AH 1 A= N

CSB AA 1 77T 47 Low @ ICAP A % —7 )L
1[31:0] A7 32 ar74Xal—ar T —HASRA
0[31:0] H 7 32 ar74¥alb—vary FT—2H IR
RDWRB A 1 AL/ B EIA B DIEIR
THAVDARNEE

AVAB Y T—g e s

HE 7 R

CORE Generator™ B L O\ 4 —FK ol

~7adOHR—hk ]
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EIE . FHAY ILAVE € XILINX:

AR R 1%

B 24T fi& FI4ILk | EHBA
DEVICE_ID 16 HE%x 32°h04244093 . 327104244093 | HEHEUSD T T T AENTNET /NAA
32’ h042CA093 . ID iz ELET,

32"h042CC093,
327h042C4093,
327h042D0093
32" h0423A093,
32" h0424A093
32"h0424C093,
327h04240093
327104248093
327104250093
327104252093
327104256093
327104286093
327104288093

ICAP_WIDTH pas=dl X8, X16, X32 X8 ICAP_VIRTEX6 THEH T AN BLUH
NT—ZiaEfRELET,
SIM_CFG_FILE.NAME preE2l 0 B b3 2L Ral—vary BEFACHRNTor—ty

k7740 RBT) e EL £,

VHDL 81k (/> RAVI T —23Y)
WD 2 OORESTNIFELEWVWEEAITar — L., T4 T4 B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;
-- ICAP_VIRTEX6: Internal Configuration Access Port

- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

ICAP_VIRTEX6_inst : ICAP_VIRTEX6
generic map (

DEVICE_ID => X"4244093", -- Specifies the pre-programmed Device ID value

ICAP_WIDTH => "'X8", -- Specifies the input and output data width to be used with the
—-— ICAP_VIRTEX6. *'X8", "X16", "X32".

SIM_CFG_FILE_NAME => "NONE"™ -- Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
-- model

port map (

BUSY => BUSY, -- 1-bit Busy/Ready output

0 =0, -- 32-bit Configuration data output bus

CLK => CLK, -- 1-bit Clock Input

CSB => CSB, -- 1-bit Active-Low ICAP input Enable

1 =1, -- 32-bit Configuration data input bus

RDWRB => RDWRB -- 1-bit Read/Write Select input

)
-- End of ICAP_VIRTEX6_inst instantiation

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

// 1CAP_VIRTEX6: Internal Configuration Access Port
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

ICAP_VIRTEX6 #(
_DEVICE_1D(0*h4244093), // Specifies the pre-programmed Device ID value
_ICAP_WIDTH('X8™), // Specifies the input and output data width to be used with the
// 1CAP_VIRTEX6. ''X8'", 'X16", "X32".
.SIM_CFG_FILE_NAME(*'NONE™) // Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
// model

)
ICAP_VIRTEX6_inst (
_BUSY(BUSY), // 1-bit Busy/Ready output

.0(0), // 32-bit Configuration data output bus
.CLK(CLK), // 1-bit Clock Input
.CSB(CSB), // 1-bit Active-Low ICAP input Enable

D, // 32-bit Configuration data input bus
-RDWRB(RDWRB) // 1-bit Read/Write Select input

):
// End of ICAP_VIRTEX6_inst instantiation

E=3 AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT =2 —1)
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& XILINXe

: Input Dual Data-Rate Register

IDDR
o] PR g
W e
B

TOTFHAY ZUAVNMT, AU VA FPGA THE T 27V 5 —& L—k (DDR) 2R84 T 57D DEH AT
VYRS TY , ZOTVIT 4T T, 7 — 4R WA END I ay ) 2y T EICT =2 &Rk 357210 Clded, [FC
ray) Ty TRFICT —2BR1ET 528 TEET, 2D AT REHENC2 5T, B0 — 24 2

HHVEE s

OPPOSITE_EDGE &—F : i#i5® DDR F A TT — 4B ZE3NnET, QliZI/rys C ODFLH ERYTy Yo
BIZEALL, Q2 IIH VD TRV Ty Y DZRICELLET,

SAMEEDGE ®—FK : ¥ —#(37uv”7 C ORI DTy TZIESNETN, b PRy F—F LY RED
AICL P AZPBIMESDD T, DDR 7 —XXRIL/ry” =T FPGA IR EENET, 7272l 7 —4% X7
IISEESN TVWAIIICRAET, QL & Q2ITIET 1 BIU2 RRIBFICEEENT ., HAIOXT N7 1 &
RUNrT e DIy AT NTRT 2L 3 NEEEINET,

SAME_EDGE_PIPELINED &—F : SAME EDGE &—REREICT —# 02 E3NET . SAME EDGE £—K T
DT —8 XTO4HER RS 5720 3L ERV Ty Y F— LU RZORNCHL URZBIMENET, Zhi
KO, 77— XTHR Q1 & Q2 ENCHFIZEEINET, 7277 L. ZOE—FEEHAT5L.Q1 £ Q2 F+=
NEALTDHL ATV 1 AT InLET,

IDDR 1% IODELAY 72& @ SelectlO™ H§RE LS fii H TXFE9,

AE EEALH—T A AIZIE, IDDR2CLK o R —% b IL T 5 —FDOBIAIAT 2 DOMSI LTy 7%
BETXET, ZoarF ®—%x ML, IDDR O 74— ZAFER AR50 XL ET, IDDR 2CLK TiX, &4
H7ervy 7 V) —25n ¥ %, IDDR 2 R — R el 2 TR BB E I RS R A T D RS HY £,

R—bDEREA

R—kr4 AE 2 |t
Q1 ~ Q2 H 1 FPGA IZ88%t 35 IDDR tH 1 TF, QLIZHRADOT —# X7, Q2 1% 2
FEHOT =4 _TTY,
C AT 1 sav I AIE <9,
CE A7 1 Low (27258, R—h O O /vy I NT 4 A= —T Wi ET,
D AN 1 DDR & —#% IDDR ¥ 2a— /LIC A ST HE L,
ZOEANE, e LD A ST ETNTR T A — R, AJIBIED G E ST
IODELAY ., 721387 A F7 1350y 7 718w L E7,
R A7 1 727747 High ®VEy T QL BLU Q2 Z#HFRE 0 (2L 9, SRTYPE
BRI ST R EII RS ETEET,
S A7 1 727747 High DUty T QL BLU Q2 Z§HFRME 1 (ICLE 9, SRTYPE
BRI ST R E IR ETEET,
Virtex-6 54731 A4 F (HDL A)
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& XILINXe

THADARFE
AVAR Y T—gy HEIE
HE 7 Ry
CORE Generator™ B LN 4 —FK gl
~7uadPrR—h AR
AR E M
B 247 & TIAILE 5 BA
DDR_CLK EDGE | =7 OPPOSITE_EDGE, OPPOSITE._ sy Ty ST IDDR B fEE—
SAME_EDGE, EDGE FEIRLET,
SAME_EDGE_
PIPELINED
INIT_Q1 2 R 0.1 0 T4 2L — T ar DAF— T S HE
X GSR ATV —hENT=EED QL B> DY)
W ELET,
INIT Q2 2 0.1 0 T4 F 2L —ar DAR— T % E
X GSR N TV —hS/=EZxD Q2 BV D F)
HEEEELET,
SRTYPE | | SYNC, ASYNC SYNC Tyb/UEyhDIATERIRLET, SYNC
T VEvh R BLOEYE (S) oD@k
N Cruayy ¥rosth BNy [E
THITHEL. ASYNC TIZFERIBI Oy
MUty MERREIEELET,

VHDL

Gk ([ RZVT—23Y)

WD 2 DORESCBEFIELR WA T — L, = T4 T4 B S ORNICAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR: Double Data Rate Input Register with Set, Reset

- and Clock Enable.
- Virtex-6

-- Xilinx HDL Libraries Guide, version 12.1

IDDR_inst : IDDR
generic map (
DDR_CLK_EDGE => "OPPOSITE_EDGE",

INIT_Q1 => ’0”, -- Initial value

INIT_Q2 => "0, -- Initial value

SRTYPE => "SYNC'") -- Set/Reset type: "SYNC"
port map (

Q1 => Q1, -- 1-bit

Q2 => Q2, -- 1-bit

Cc=2¢C, -- 1-bit clock input

CE => CE, -- 1-bit clock enable input

D => D, -- 1-bit DDR data input

R => R, -- 1-bit reset

S =S8 -- 1-bit set

)

-- End of IDDR_inst instantiation

-- "OPPOSITE_EDGE"™, "'SAME_EDGE"

-- or "SAME_EDGE_PIPELINED"

of Q1: °0”
of Q2: °0”

output for positive edge
output for negative edge

or
or
or

of
of

o
21
"ASYNC™

clock
clock
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// I1DDR: Input Double Data Rate Input Register with Set, Reset
// and Clock Enable.

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

IDDR #(

-DDR_CLK_EDGE(**OPPOSITE_EDGE"), // "OPPOSITE_EDGE", "SAME_EDGE"

// or "SAME_EDGE_PIPELINED"
_INIT_Q1(1°b0), // Initial value of Ql: 1°b0 or 1°bl
-INIT_Q2(1°b0), // Initial value of Q2: 1°b0 or 1°bl
-SRTYPE(''SYNC') // Set/Reset type: "SYNC"™ or "ASYNC"
) IDDR_inst (

-Q1(Q1), // 1-bit output for positive edge of clock
.Q2(Q2), // 1-bit output for negative edge of clock
.C(O, // 1-bit clock input

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

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

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

.S(S) // 1-bit set

)s

// End of IDDR_inst instantiation

EER N
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& XILINXe

IDDR 2CLK

: Input Dual Data-Rate Register with Dual Clock Inputs

IDDR_2CLK | o

[2]e8 o R ]o

X10485

M=

ZOTVAy mL AN, VAV 7R FPGA THERT 27V 5 —4 L—hk (DDR) R 5221534 H720DHH AT
LR T, BRI, BEA LA =T A RZDBZDTVIT 4T R LET, ZOFVIT07 Tlk, Loy
70— 2 BIOHE BN, IDDR a2 R — 3 b 425 &I AR B BB AR TOHIRE %41
572 TT, fRPOVIZIDDR AR —R AT 58, OEEE XL VERL2LOO, fHEICEHATE, VV—X
HhIzoi, HIRLEBLET, ZOTVITA7 TIE, T —4BRViAENLIay) Ty Tl T — A EtRikd 5
72T, ftayy 2y P TRIFCT — X525 35286 TEET, UKD, XA TR EMEICR DT,

BIIDOVY =2 hBEHVEE A,

OPPOSITE EDGE &—F : i#ig;® DDR F X CTT — 4B ZE3NFET, QLidImyy C DXL ERYTyT o
BIZZEL., Q2137 my Y CB OFSEHL TRy DBICELLET,

SAME EDGE &—K : 5 —#3, %70y /Db ERV TP TREENET A, CB/uys F—H L IR
HDOHNZIL P AZN 1 DBMENET, ZOBMENTZLVRXIZLZ7uy {5 C DML ERYTy o Tr
oy BRSNS DDR T —XILEIC /7 uy s =y T FPGA ICEEENE T, 72720, T —4 T34y
BESNCWAIIICR A ET, QL L Q2 ITIF2T 1 BEO 2 BRIFFIZEGFEIN T MOXTHRAT 1 L
RUNFT e RD Iy AN TRT 2L 3 NEEENET,

SAME_EDGE_PIPELINED &—F : SAME_EDGE E—RL[REEEICT —# N2 E3NF T2, SAMEEDGE £—F
TOT —H XTOSEEEERET D720, C DIy T—X LU AZDOREHIHLL AN BMENE T, 2
W2, 7= XTN QL & Q2 EZRIFHZEEINE T, 2770, 20T —F2HEHT5L,. QL L Q2 5

WEACT DLAT VN 1 A7V R £,

IDDR 1% IODELAY 72& @ SelectlO™ #§RE L fd HH T4,

R—bDEREA

R—k% AR ] 1 e

Ql: Q2 Hh 1 FPGA (Z##i9 % IDDR T3, QL IFRAOT —4# ~
T.RIF2EFEHDOT =X XTTT,

C A7 1 SMHERNVT DT =X ST TDHTTA~Y savy
AHE

CB V| 1 L TNV POT —FeX T F T e FY Jayy
ADEY @F 7T~ Z7ayrE 180 AN T I THNET)

CE AT 1 Low (27258, R—F O O Ivay IR T 4 A= —T 12
RnES,

D AT 1 DDR & —#% IDDR £V a2—/LIZ A1 T4,
ZovL B LD AT EIT T AR =, ATTEBER
TSI IODELAY ., F213@ W72 A £330 07 M3y
TR ET,
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& XILINXe

R—kr4£ AR B HHE

R A7 1 727747 High DUty T Ql BLO Q2 Z&HFLE 0 (2L
9, SRTYPE BHEICE DX, R EIZFERMICHKETE
F7,

S A7 1 727747 High DUy T Ql BLO Q2 ZimHfE 1 1L
F9, SRTYPE @I S%, [MMAEIXIERMICRE T
E3x

THADANFE

AAR =g Hedw

e i T

CORE Generator™ 8L 4 —FK ANA]

~7adHR—h PN

CEvra b EnNwruyl ool R4 7ayl J—A~ CBEVENL R0 rayr ook R47ay
J = AR LET,

D B3k B NS E7-1T W IF AR —hR, IODELAY ., £7213A v AZ v = —hENT- A S E 21305 1)
Ny 77 ~FERRLET,

Ql B Q2 L, WU T — & V— A~ T HALERHVET,

CE BT, RMFHADEEIT High 1250, RT3 Yerayr A x—7 )L alo 7|1 2#ERLET,
REBLIOS VLI RMEHDLEIZ Low (23250, T @E W2y NV By MEEa Yy 712836 LE T,
HESOBEMEICARDL9C, avR—3 o MOBgEZ R ELET,

ZORT DA R =R MBI /a2 B CA AL —R L A A[REZR /O VY — AZEERIZ L7
WIS /O RT7D P BLUIN T LOC #HIKEFHLTEELET,

IR =R MIFEIIEND /0 avR—xohediia—Ro gk o E I AX = — L ET,
ZHICED. BETF YA Ta—RNMEESNET,

CLK A% a2 —ZH/NEBIZHI 2 5121%. CLK BXW CLKB Ol FA, v—h IV KliETIEARL, 7 a— S Ll
(DCM / MMCM) 36K AINCT AL ERHVET, B— IV KERIT /vy ZICAF 2 —%BIMLE T2, DCM
/ PLL IZAFa—2 4 F7,

AR RES IR 1%

B 24T fi& TIAILE B
DDR_.CLK EDGE | sr=% OPPOSITE_EDGE, OPPOSITE_ DDR OF —ZE(EE—RERINLE
SAME_EDGE, EDGE T, FEANIE, T A RL RS
SAME_EDGE_ AN
PIPELINED
INIT Q1 2 ¥ 0.1 0 a7 4X 2l —ar DARE— T S
% E721% GSR W T ¥ —h&hizéx
QLB OYHEEZTRELET,
INIT_Q2 2 R 0,1 0 LT 4R 2L —Ta DAF— T S
% E2I1L GSR M7V —hShizt&x0
Qv OMELEELET,
SRTYPE pe2l SYNC, ASYNC SYNC oV DFAT ERIRLET,
SYNC TiZ. VEvyh R LBV
O) v o@EEN C ruy s Db
Ry IR T AL EL ,
ASYNC CTi3IERIMI OBy R/ Uy M
MEEfRELET,
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VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
- Set, Reset and Clock Enable.

-— Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

IDDR_2CLK_inst : IDDR_2CLK
generic map (

DDR_CLK_EDGE => "OPPOSITE_EDGE', -- "OPPOSITE_EDGE", "SAME_EDGE"
-- or "SAME_EDGE_PIPELINED"
INIT_Q1 => "0”, -- Initial value of Q1: 0’ or °1~
INIT_Q2 => 707, -- Initial value of Q2: 0’ or ’1”
SRTYPE => "SYNC'") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1-bit output for negative edge of clock
c =>2¢, -- 1-bit primary clock input
CB => CB, -- 1-bit secondary clock input
CE => CE, -- 1-bit clock enable input
D =>D, -- 1-bit DDR data input
R => R, -- 1-bit reset
S =>S -- 1-bit set
)

-- End of IDDR_2CLK_inst instantiation

Verilog 81k (A RAV T —3Y)

// 1DDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
// Set, Reset and Clock Enable.

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

IDDR_2CLK #(
_.DDR_CLK_EDGE("'OPPOSITE_EDGE'), // '"OPPOSITE_EDGE", ''SAME_EDGE"
// or "SAME_EDGE_PIPELINED"
_INIT_Q1(1°b0), // Initial value of Q1: 1°b0 or 1°bl
_INIT_Q2(1°b0), // Initial value of Q2: 1°b0 or 1°bl
_SRTYPE("'SYNC') // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_2CLK_inst (

.Q1(Q1), // 1-bit output for positive edge of clock
-Q2(Q2), // 1-bit output for negative edge of clock
.C(O), // 1-bit primay clock input

.CB(CB), // 1-bit secondary clock input

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

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

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

-S(S) // 1-bit set

);
// End of IDDR_2CLK inst instantiation

Virtex-6 4731 7K (HDL F)
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EIE . FHAY ILAVE € XILINX:

IDELAYCTRL
: IDELAY Tap Delay Value Control

REFCLK

RST

M=E

ZDOxTL AME. IODELAYEL i T 2B B ICA v AZ v = — T DML ERHVET, L, IDELAY 721X
ISERDES U3 F 47 /1’/251//i—]\ézhfio@ IOBDELAY_TYPE J& M2 FIXED $£7-1% VARIABLE L;)’z“ﬁ?é
NTCWBREETT, ZOFEY 22—/, *m@ﬂ{ﬁ%{)771//x /vy 7 REFCLK 2 325612, et A,
JE. BEXOIREOELITH DL, 2y T BIETANEBIEAAT AL ET, Zhicky, B E@nﬁﬁkﬁ:
AREICR V£,

R—h D55 BA
—h 4, 847 2 i

RDY 7 1 V77L& 7ayZ AN J) REFCLK BA N eo=2armLET,
REFCLK 73 (9% (REFCLK 7% High £721% Low I 1 Zaw 7 & # LA
EfRErED) &L RDY B BB T 47 —hSVET,

REFCLK AT 1 Tt A, BE. BEOEAC» DT, Xy T BT A NEBENA
TAEMIELET, Zy T BIEET — & —MIRR#EESNIZEIZT 51
1Z. REFCLK O J&#$% 200MHz 12T 2 HLENHVE T,

RST AT 1 IDELAYCTRL [E[# %ty L ET, RSTIE51L, 727 +1~ High DI
RVt~ TF, IDELAYCTRL #UEv 3 5I121%, ZOKR—1% 50ns
PLE High (7 —bMTBLERHVET,

RST (£¥a2—/v U&yb) : IDELAYCTRL [H &)y L ET, RSTIE 51, 727747 High ®IERBAV YT,
IDELAYCTRL #Vt v 2A121%, ZOR—r% 50ns UL E High 27 —h A3 05ERHDET,

REFCLK (V7 7V R Zayy): 7atA BE, IBEOEII)OPDOLT Xy T BIET A NEBIENAT A MAEL
F9, AT BIEE T —H Y —MIEREESNZEIZ T A121E. REFCLK D& %% 200MHz (2T 20N ERHD £,

RDY (Ready HH77) : V77L& /v A J) REFCLK 3278 ~7-2 &% RLE T, REFCLK #3519 5 (REFCLK
2% High F£721% Low (2 1 Z7uw 7 AWILL ERFFEND) & RDY B 50T 47 —hENET,

FTHAL DA NS &

ARG —ay HEIE
HE i ARH]
CORE Generator™ LU 4 —F RA]
~7udYR—h A

VHDL £k (/2 REAV T —2 7))
KD 2 SO T HFEIELE VAT — L, T T AT 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

Virtex-6 547 31) 4K (HDL A)
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-- IDELAYCTRL : Input Delay Element Control
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

IDELAYCTRL_inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates validity of the REFCLK
REFCLK => REFCLK, -- 1-bit reference clock input
RST => RST -- 1-bit reset input

);

-- End of IDELAYCTRL_inst instantiation

Verilog 581t (A2 RE2 T —2 7))

// I1DELAYCTRL: IDELAY Tap Delay Value Control
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL

IDELAYCTRL IDELAYCTRL_inst (

-RDY(RDY), // 1-bit Indicates the validity of the reference clock input, REFCLK. When REFCLK

// disappears (i.e., REFCLK is held High or Low for one clock period or more), the RDY

// signal is deasserted.

.REFCLK(REFCLK), // 1-bit Provides a voltage bias, independent of process, voltage, and temperature

// variations, to the tap-delay lines in the 10Bs. The frequency of REFCLK must be 200

// MHz to guarantee the tap-delay value specified in the applicable data sheet.

_RST(RST) // 1-bit Resets the IDELAYCTRL circuitry. The RST signal is an active-high asynchronous

// reset. To reset the IDELAYCTRL, assert it High for at least 50 ns.

)
// End of IDELAYCTRL_inst instantiation

E=3 AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =& —1)
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EIE . FHAY ILAVE € XILINX:

IOBUF
: Bi-Directional Buffer
IOBUF
T
1 10
[o]
BZE

TOFYPALy TLAVNMIRGF TR /O RNy 77T, WYy 72 A SR I7 me ke T 58545
WZERALET,

WIER
AA M7 ] H A
T I 1/0 0
1 X Z 1/0
0 1 1 1
0 0 0 0

R—b4 [ B 1 e
0 ) 1 Ny 77O N
1/0 A 1 Ny 77O AT
I AJs 1 Ny 77D AT
T AT1 1 NIAAT—h AR =T VAT
THAVDANAE
A AB =gy 7T
A HE
CORE Generator™ L 4P —F R
~7aOHPR—k ]
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AR R 1%

B 247 | & TI+ILE £ ER

DRIVE I 2.4,.6,8,12, 16, 24 12

I/O #ik &L T LVTTL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 ¥
721% LVCMOS33 %f# 45 SelectlO™
N7 7O OB E T (mA) 2341

IOSTANDARD wEH | Fes— B DEFAULT

TULAMZ /O M EED YT

SLEW 4] | SLOW, FAST, SLOW

H DS H ERVEER &0 D T 23D B
QUIETIO BRI, ZORBMED R/ E B,
T == ESRLTIEEN,

VHDL 83k (/2 RA T —23Y)

KD 2 ODORESTNFELEWEEAITar — L. T4 T4 B = ORI E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUF: Single-ended Bi-directional Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

I10BUF_inst : 10BUF

generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => "'SLOW'")

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

-- End of I0BUF_inst instantiation

Verilog 881k (A RAV T —3Y)

// 10BUF: Single-ended Bi-directional Buffer
// All devices
// Xilinx HDL Libraries Guide, version 12.1

10BUF #(
_.DRIVE(12), // Specify the output drive strength
. 10STANDARD("'DEFAULT"), // Specify the 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate

) I0BUF_inst (

.0(0), // Buffer output

_10(10), // Buffer inout port (connect directly to top-level port)
RIOB // Buffer input

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

// End of 10BUF_inst instantiation

s HIER

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT —F2 —1)
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& XILINXe

IOBUFDS

: 3-State Differential Signaling I/O Buffer with Active Low Output Enable
IOBUFDS

s

H10664

M=E

SOFPAL TUA N, IREEEBE BA T2 W13y 7 7 T, 10BUFDS Tik, 7#42 LbdAr
B—T A 2E L, — TN =2Z )T b — N AL —TF 1725 2 DO HEAeHR—k (10, 10B) THRENET, «
ABEAL—T X MYNET P & MYNET N ©J91Z, [AUGHEE 5O ORELZ RLET, £ var T, 7mnrIn
AIREZR BN KIS RE A A8, vV AT T UT o A B L, AN AR — R OB E S T IENTEE
T, TRAASND AN T —HOETARIZIE, Tl I~T ViBEAFEHATLIZEL TEET,

wmIER

AA MA R A
I T 1/0 10B 0

X ! z z L7l
0 0 0 1 0

1 0 1 0 1
R—bkDEREA

R—r% AR 2 e g

O i) 1 RyT77OHH

1/0 AHA 1 Diff p AHI S

I0B A 1 Diffn A H

[ ANT] 1 Ny T77DNT]

T ATy 1 FIART —F £ =T VAT
THAVDARNAEE

AAR S =g HeAE

HE R NI

CORE Generator™ BL WY 4% —K NGl

~7adYR—h A\]
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AR R 1%

B BT fi& T4k SR BA
IOSTANDARD LTS F—s — %% | DEFAULT TL AN 1/0 Bk EE) 24T

VHDL 2k (A REVS T—23Y)
KD 2 OORESTNFELLEWVWEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUFDS: Differential Bi-directional Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

I10BUFDS_inst : 10BUFDS
generic map (
I10STANDARD => "BLVDS_25")

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

s

-— End of I0BUFDS_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// 10BUFDS: Differential Bi-directional Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

10BUFDS #(
- 10STANDARD(*'BLVDS_25"") // Specify the 1/0 standard

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

):

// End of I0BUFDS_inst instantiation

EER N

Virtex—6 FPGA D& ¥} (22— — HIARFBLOT —H#T—h)
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IODELAYET

: Input and Output Fixed or Variable Delay Element

IODELAYEA

d CNTVALUEIN(4:0) CNTVALUEOUT(4:0) h

—C

—]CE

—— CINVCTRL

— CLKIN

— DATAIN

— IDATAIN

—(INC

— ODATAIN

——|RsT

—T

DATAOUT

ME

ZOTHAY L ANE, Virtex®-6 FPGA D A J) /S A& E B IE F72 X 7] 2B IEA | H )/ S A E B IEA B L
F9, ZOBRBEX, Fv T ~ATENDLT —Z, FETF TN I1ENDET —F 5T I AT LHDIZHZT, 7'm
TR RE, BEEORBEEZ T TICT —F TIAA NG CEET, VARIABLE E—RTliX, AJJRZFHEL T
PEIED BAE 0y 713y TEET, HBIE SR T, B EEIE TO M H TEXET, IODELAY X, FPGA O
NN —TE DI IEF L P A BIEA B MT 255 b C&ET, 72720, Z0IHERT 256813 AJ1/3A
BEIEF 7T TR ABIE I B E# 95 /0 [ZEH CE < E9,

AR— D 5t 5

R—r4& BT B EE
C AT VARIABLE £7-1% VAR LOADABLE E—R i HENb7my 7 A
CE A7 AV IIRN T IVANEH T DT V747 High DA FR—T )V
CINVCTRL A7 a7 (C) DRMEEZBINICKERL F7,
CLKIN AF IODELAY ~® 271y 27 A J) (10 CLKMUX 7 5)
CNTVALUEIN[4:0] ANT] AT AR END XY T D FPGA a7 DE 7 ity
N L
CNTVALUEOUT([4:0] H 7 Ho =4 AIZ FPGA B v\ kG &N 4y o A E
DATAIN AD FPGA vy 7 THEHEREISN, nYy 7 T7 /B AT RERBIET A
L Ed, F—#1%. DATAOUT "R—k& /L C IDELAY_VALUE T
TESNTZIRLET FPGA By 7127 4 —R 3y 7& N FEd, DATAIN
T — VI KERARE T, 7 — &% IOB IZBEEN 752 &1% T
EE A,
DATAOUT Hh 3ODT =X ANIKR—=bDEOEIET —H T3, IDELAY £—KT
X FPGA 1> 712, ODELAY &—K TlZ OB, M J7 Al EiE T —
RCiEmFicEmInEd, BFMEBIEE—RTE, T AR —MNX
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R—r4 247 =] B EE
IDATAIN /XA ODATAIN /S AZ B8V 2. OLOGIC 7 muwvs
INHDRTAAT —MEH T TREND F AN HESE A TTEEGEE H
FBEEYIV R ET,
IDATAIN AT 1 BAi# A1 BTV 5 I0B THREISLE S, IDELAY £ —K T,
5 — 1% ILOGIC/ISERDES 7' v Z{Z N34 %M, FPCGA n¥v7|Z
B AT 55 F721% DATAOUT A — 44 LT IDELAY_VALUE
THESNZEBIECTHFICATITEET,
INC A7J 1 B TRIED AL IV AN T IY AN
ODATAIN A3 1 OLOGIC/OSERDES “G.%B@JéhiTo ODELAY E£—RT
IZ. ODATAIN % IOB {28t STV % DATAOUT R —h%
ODELAY VALUE Ci%EINI- e CEREIL £7,
RST ASH 1 VARIABLE &—FTi%, B =l 2’ IDELAY_VALUE F7-1%
ODELAY VALUE J& 4 Ca% ﬁéim‘_ﬁ? Uty hLET, ZNHD
JE 7S Tféhﬂ\m\iﬂ/\ Wty hEnEd, RSTIET
747 High DUt ~T, 7\7‘37DV77\7'7 ©) lZFE#L TV ET,
VAR LOADABLE & —RClE, BETL A+ CNTVALUEIN CTg%
Eéﬂtﬁgmt/mi# CNTVALUEIN[4:0] OfERHLWF T
Bz Ed, Zoi4 . IDELAY_VALUE 3 X0 ODELAY_VALUE
PEIT A S ET,
T AT 1 "I A AT —F A FTHIEHIAR — R, ﬂ)zjiﬁ@mzf ;t OBUFT ® T ¥
HBHEIEL E9, ATIDOBFEITINEBRE DA 1T High (2,
DI DEETE Low IZLET,
_\\'U' ’f A1) /-\ j] 73_ /ﬁ
AAR L T— gy HELE
£ Al
CORE Generator™ BL N7 4 —F NGl
<O R—k N
ERAAEEE S
B BT & FI4ILk | 5REA
CINVCTRL_SEL 7 — A% | FALSE, TRUE FALSE vy (C) DRRMEEZBIIICKEELET,
DELAY_SRC pEil [, CLKIN, DATAIN, I IODELAY 2R — R hD Y —AE4EELET,
0.0
LHZA SR —=FE1T IBUF (ASIE—R)
WCEBE L ET,
O X 1R —RE7=1% OBUF (H hE—F)
IZHEERLET,
[0 TR =M LET,
DATAIN (FE DR —bk (NFEE—R) I2bh$E
FLEE A,
HIGH_PERFOR - —ft#% | TRUE. FALSE TRUE TRUE O3 6 i, ) DB SEET,
MANCE_MODE FALSE O%& | WHE B &R LET, H

1R OBRIL. XPower Estimator (XPE) »—
JVTHERTEET,
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B BALT & TI7A4IE | ERBA
IDELAY_TYPE padl DEFAULT. FIXED, DEFAULT Ao FRBIETA L DEAL T R ELET,
VARIABLE . DEFAULT IZF% €9 5L, Br idk—/LR A LT
VAR LOADABLE 720FEF, FIXED ICRETDHE AXT v TiE
FEEICER ESNET, VAR LOADABLE |23
ETDHE, Xy T ENEMIC T AIAENET,
VARIABLE |Z5% E 3 D& PEAEE 2 BN I3
‘wInET,
IDELAY VALUE ite 0,1.2,3,4.5,6,7, |0 FIXED & —RNCIZiBIES 7 #, VARIABLE
8. 9,10, 11, 12, 13, TR CIHEBIEYy 7 HOMMEEEELET
14, 15, 16, 17, 18, (ANJ17%2), IDELAY_TYPE 2% VAR_LOADABLE
19, 20, 21, 22, 23, IR ESNTWDIEE, 2o Bt ERshn
24, 25,26, 27, 28, F4,
29. 30, 31
ODELAY_TYPE =l FIXED. VARIABLE. FIXED H /7B 4E % A 712 DEFAULT (AR — /LK ZA LD
VAR LOADABLE HiIB4) . FIXED, VARIABLE O W a2 e E
ODELAY_VALUE b 0.1.2,3.4.5.6,7, |0 FIXED &—R TIZiEIE ¥~ 7 %k, VARIABLE
8.9.10, 11, 12, 13, E—RTIHBIESYy 7 EOMMEEEELET
14, 15, 16, 17, 18, (H/373%2), IDELAY_TYPE 2% VAR LOADABLE
19, 20, 21, 22, 23, ICEESNTWDEE, 2o Bt ERsh
24, 25,26, 27, 28, E
29. 30, 31
REFCLK_ 1 Bfre vk | 175.0 ~ 225.0 200.0 S T IRIEE A TE L F 95720 BIE# T 5
FREQUENCY FLOAT N TWA IDELAYCTRL @t /R — Ry T &
NAE WL MHz) 2% ELET,
SIGNAL_PATTERN S| DATA. CLOCK DATA Timing Analyzer TF —#& NAE- (/w7 /3
AN L CHE YRR T = — Uy F BENME
AanzsdsicLEd,

VHDL i2if ([ RE T —23Y)
KD 2 SOMEBEAELROE B — L, T T AT H S ORI AT ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IODELAYE1: Input and Output Fixed or Variable Delay Element
-- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

IODELAYEL_inst :
generic map (

10DELAYE1

CINVCTRL_SEL => "FALSE",

DELAY_SRC => "I"

-- Dynamically inverts the Clock (C) polarity.

-- Specifies the source to the I0DELAY component. *I'" means it will be
-- connected directly to an input port or IBUF (input mode), "0" means
-- it will be connected to an output port or OBUF (output mode),

-- means it will be connected to a port, and "DATAIN" means it will not
-- be connected to any port (internal mode).

HIGH_PERFORMANCE_MODE => "TRUE", -- When TRUE, this attribute reduces the output jitter.

IDELAY_TYPE =>

"DEFAULT",

IDELAY_VALUE => O,

ODELAY_TYPE =>

"FIXED",

ODELAY_VALUE => 0,
REFCLK_FREQUENCY => 200.0,

SIGNAL_PATTERN

=> "DATA"

-- Specifies a fixed, variable or default (eliminate hold time) input
-- delay.

-- Specifies the number of taps of delay for the input path when in
-- Ffixed mode or the initial delay tap value for variable mode.

-- Specifies the number of taps of delay for the output path.

-- When using an associated IDELAYCTRL, specifies the input reference
-- frequency to the component.

-- Used by the delay calculator to determine different propagation

-- delays through the IODELAY block based on the setting. DATA will be
-- the addition of per tap delay and per tap jitter. No jitter is
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-

)

port map (
CNTVALUEOUT => CNTVALUEOUT, --
DATAOUT => DATAOUT, -
c =¢C, -
CE => CE, --
CINVCTRL => CINVCTRL, -—
CLKIN => CLKIN, -
CNTVALUEIN => CNTVALUEIN, -—
DATAIN => DATAIN, -
IDATAIN => IDATAIN, -
INC => INC, --
ODATAIN => ODATAIN, -
RST => RST, -—
T=>T _

);

-- introduced for clock-like signals.

Counter value going to fabric for monitoring purpose

Delayed data output from input port (connect to input datapath logic)
Clock input (Must be connected for variable mode)

Active high enable increment/decrement function

Dynamically inverts the Clock (C) polarity

Clock Access into the IODELAY (from the 10 CLKMUX)

Counter value from fabric for loadable counter application

bit Data input for the internal datapath delay. When DATAIN is used,
DATAIN and ODATAIN must be tied to a logic zero (ground).

[eee e oo oy

S S S

5
1
1
1
1
1
5
1
1

1-bit Data input to device from the 1/0 (connect directly to port, 1/0
Buffer). When IDATAIN is used, DATAIN must be tied to a logic zero
(ground) .

1-bit Increment / Decrement tap delay

1-bit Data input for the output datapath from the device (connect to
output data source). When ODATAIN is used, DATAIN must be tied to a logic
zero (ground).

1-bit Active high, synchronous reset, resets delay chain to IDELAY_VALUE/
ODELAY_VALUE tap. If no value is specified, the default is O.

1-bit 3-state input control. Tie high for input-only or internal delay or
tie low for output only.

-- End of IODELAYE1l inst instantiation
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EIE . FHAY ILAVE £ XILINX:

Verilog i1t ([ RE2 L T—3Y)

// 10DELAYE1l: Input and Output Fixed or Variable Delay Element
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL
I0DELAYEL #(
-CINVCTRL_SEL(FALSE), // Dynamically inverts the Clock (C) polarity.
-DELAY_SRC("I'), // Specifies the source to the I0DELAY component. "I'" means it will be
// connected directly to an input port or IBUF (input mode), "0 means it
// will be connected to an output port or OBUF (output mode), "10" means
/7 it will be connected to a port, and "DATAIN" means it will not be
// connected to any port (internal mode).
-HIGH_PERFORMANCE_MODE(FALSE), // When TRUE, this attribute reduces the output jitter.

- IDELAY_TYPE("'DEFAULT"), // Specifies a fixed, variable or default (eliminate hold time) input
// delay.
- IDELAY_VALUE(0), // Specifies the number of taps of delay for the input path when in fixed

// mode or the initial delay tap value for variable mode.
_ODELAY_TYPE("'FIXED"™),

_.ODELAY_VALUE(0), // Specifies the number of taps of delay for the output path.
.REFCLK_FREQUENCY(200.0), // When using an associated IDELAYCTRL, specifies the input reference

// frequency to the component.
.SIGNAL_PATTERN("'DATA™) // Used by the delay calculator to determine different propagation delays

// through the I0DELAY block based on the setting. DATA will be the
// addition of per tap delay and per tap jitter. No jitter is introduced
// for clock-like signals.

)
10DELAYEL_inst (

-CNTVALUEOUT(CNTVALUEOUT), // Counter value going to fabric for monitoring purpose

5-bit

_.DATAOUT(DATAOUT), // 1-bit Delayed data output from input port (connect to input datapath logic)
.C(O®, // 1-bit Clock input (Must be connected for variable mode)
-CE(CE), // 1-bit Active high enable increment/decrement function
_CINVCTRL(CINVCTRL), // 1-bit Dynamically inverts the Clock (C) polarity
-CLKIN(CLKIN), // 1-bit Clock Access into the I10DELAY (from the 10 CLKMUX)
_CNTVALUEIN(CNTVALUEIN), // 5-bit Counter value from fabric for loadable counter application
-DATAIN(DATAIN), // 1-bit Data input for the internal datapath delay. When DATAIN is used,

// 1DATAIN and ODATAIN must be tied to a logic zero (ground).
- IDATAIN(IDATAIN), // 1-bit Data input to device from the 1/0 (connect directly to port, 1/0

// Buffer). When IDATAIN is used, DATAIN must be tied to a logic zero
// (ground).
_INC(INC), // 1-bit Increment / Decrement tap delay
_ODATAIN(ODATAIN), // 1-bit Data input for the output datapath from the device (connect to output
// data source). When ODATAIN is used, DATAIN must be tied to a logic zero
// (ground).

-RST(RST), // 1-bit Active high, synchronous reset, resets delay chain to IDELAY_VALUE/
// ODELAY_VALUE tap. ITf no value is specified, the default is O.
T(D // 1-bit 3-state input control. Tie high for input-only or internal delay or

// tie low for output only.
):
// End of I0DELAYE1l_inst instantiation

FFE R
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& XILINXe

: Input SERial/DESerializer
ISERDESE1
—BITSLIP ol—
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— Aee atl—
—ck

Q22—
—{cLkB
——cLxDIv Q3
—b
—poLy Q4l—
— | DYNCLKDIVSEL
—{byNeLksEL Qs
—— DYNOCLKSEL

Q6l—
—ocLk

OFB SHIFTOUT! |—

—RsT
— SHIFTINT SHIFTOUT2 }——
— | SHIFTIN2

TOTLAUNI, @Y — AR T TV =g DA TVRA T — g (b LT ay 7 BN e Dy 7R RE 2
OLEHHASUT I/ NFL )L A XN —2TF, FPGA TF L UT IA W a2 Rk T AR OE M 2 A 7 8 Z BT 57~

OITHEMLET,

R— kD38

R—+4 BT =] B EE
BITSLIP AS 1 BITSLIP B> 37 - —h&NnbE (77517 High), CLKDIV IZ[R#IL
TE YRV BN ETINE T, B Ry T RBNETEND
TEIZ LY VT EREER, QL ~ Q6 IR —ROT —Z3 1 T
' 7hL%E$ (DDR & SDR TIZEMEN R D),
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& XILINXe

R—r4 v =] B EE
2 7vv7 DDR &—RZEH T 2856 1L, MSLLIZAHS 7R 7
w7 % CLKB Bz LEd,
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DYNCLKSEL AH 1 CLK 3L U CLKB O K ErZ B i1 3R
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H IR —RE721% CLKPERF O A RSN —V 3T,
ODELAYUSED B 2% 0 IZE E X T\ 5854 ISERDESEL
WV T IV T —HEEETDHEOIC OFB R—haEHT&E
3, ODELAYUSED BEM:2 1 IZEESNTEKY, OSERDESEL 23
MEMORY_DDR3 &£—R D4 @/ T+ —< R Jay s N7
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TEET,
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JTHRRK6EYL1:6 TIUT ML) FTCHHR—ITEET, 6 LK
VOB ME (10 By hET) bR —FATRE T,
RST A7 1 SERDES DV AKX DT 7547 High OIEFRBY vk
SHIFTIN1/ AT 1 ISERDES MODE 7% SLAVE O34 1%, ~AFZ @ SHIFTOUT1 &
SHIFTIN2 SHIFTOUT2 W LET, 2O 3l I NI+ 5404
ERHVET,
SHIFTOUT1/ H 7 1 ISERDES_MODE 7% MASTER . 2 -2 ISERDES_.NODELAY % 7
SHIFTOUT?2 A — R T 58 A 1. AL —7 @ SHIFTIN1 & SHIFTIN2 A
TR LET,
THADANFE
AAR L T— gy HELE
i A
CORE Generator™ LN 4% —F ANH]
~ZuapPrR—h A
oL ~ |,
AR E
B 24T & TIAIE 5 BA
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=4k

"84T

:}

FI4ILE

&t B3

DATA_WIDTH

i

4,2,3.5,6,7,8,10

4

ST/ RTL )L 2 R —RDIREFEE
LEd, A2h7afEi%. DATARATE J&
(SDR F7-1% DDR) I2X > TRV FE T,

DATA_RATE = DDR O¥EA DOH %)
fEIX 4, 6,8, £72i% 10 T,

DATA_RATE = SDR D& DE %)
fEIX 2,3,.4,5.6,7, 8 T,

DYN_CLKDIV_INV_EN

7 — Ak

FALSE, TRUE

FALSE

TRUE O34 . DYNCLKDIVINVSEL @
FCHRINA F— T V70 CLKDIV B
@ HDL KEET A AT —T L2720
7,

DYN_CLK_INV_EN

7 — ARk

FALSE., TRUE

FALSE

TRUE ®O¥#4 . DYNCLKINVSEL O % iz
DA X —T NIZ72Y, CLK BX T CLKB
v HDL KERMNT 4 AT —T LT
R0ET,

INIT_Q1 ~ INIT_Q4

2 e

1’b0 ~ 1’bl

1’b0

Q A DYIE AR E

INTERFACE_TYPE

pe Tl

MEMORY
MEMORY_DDR3.
MEMORY_QDR,
NETWORKING

MEMORY

AEY AL H—T 2 A AE TRV RT —
I A —T 2 A AEIRE

[IOBDELAY

P

NONE,
BOTH,
IBUF.
IFD

NONE

ISERDES £ 2— /LD A F1) — A% 5

E

NUM_CE

EisS

2.1

Iyl AF—T N OEERELET,

OFB_USED

7 — ARk
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OFB "R—hi%, OSERDESEL (22 &N
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FRICEREIZT AL ERHVET,
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A4 OSERDESE1 %~ A% ISERDESEIL
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& XILINXe

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- ISERDESE1: Input SERial/DESerializer

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

ISERDESE1_inst : ISERDESE1l
generic map (

DATA_RATE => "DDR", -- SDR or DDR

DATA_WIDTH => 4, -- Parallel data width (2-8, 10)
DYN_CLKDIV_INV_EN => FALSE, -- Enable DYNCLKDIVINVSEL inversion (TRUE/FALSE)
DYN_CLK_INV_EN => FALSE, -- Enable DYNCLKINVSEL inversion (TRUE/FALSE)

—— INIT_Q1 - INIT_Q4: Initial
INIT Q1 => *07,
INIT_Q2 => *07,
INIT Q3 => *0”,
INIT Q4 => *07,

value on the Q outputs (0/1)

INTERFACE_TYPE => "MEMORY'', -- MEMORY, MEMORY_DDR3, MEMORY_QDR, NETWORKING, or OVERSAMPLE

10BDELAY => "NONE", -- NONE, IBUF, IFD, BOTH

NUM_CE => 2, -- Number of clock enables (1 or 2)
OFB_USED => FALSE, -- Select OFB path (TRUE/FALSE)
SERDES_MODE => "MASTER™", -- MASTER or SLAVE

-- SRVAL_Q1 - SRVAL_Q4: Q output values when SR is used (0/1)

SRVAL_Q1 => "07,
SRVAL_Q2 => "07,
SRVAL_Q3 => 07,
SRVAL_Q4 => °0°
)
port map (
0 =>0,
-- Q1 - Q6: 1-bit (each) Data
=>

Q2 => Q2,
Q3 => Q3,

Q4 => Q4,

Q5 => Q5,

Q6 => Q6,

—-- SHIFTOUT1/SHIFTOUT2: 1-bit
SHIFTOUT1 => SHIFTOUT1,
SHIFTOUT2 => SHIFTOUT2,
BITSLIP => BITSLIP,

-- 1-bit Combinatorial output
outputs

(each) Cascade outputs for data width expansion

-- 1-bit The BITSLIP pin performs a Bitslip operation synchronous to CLKDIV
-- when asserted (active High). Subsequently, the data seen on the Q1 to Q6
-- output ports will shift, as in a barrel-shifter operation, one position
-- every time Bitslip is invoked (DDR operation is different from SDR).

-- CE1, CE2: 1-bit (each) Data register clock enable inputs

CE1 => CE1l,

CE2 => CE2,

CLK => CLK,

CLKB => CLKB,

CLKDIV => CLKDIV,

D => D,

DDLY => DDLY,
DYNCLKDIVSEL => DYNCLKDIVSEL,
DYNCLKSEL => DYNCLKSEL,
OCLK => OCLK,

OFB => OFB,

RST => RST,

—— SHIFTIN1/SHIFTIN2: 1-bit (each

SHIFTIN1 => SHIFTINL,
SHIFTIN2 => SHIFTIN2

);

Clock input

Secondary clock input

Divided clock input

Data input

Serial input data from I0ODELAY
Dynamic CLKDIV inversion input
Dynamic CLK/CLKB inversion input
High speed output clock input
Feedback path input

Active high asynchronous reset input
ascade inputs for data width expansion

i
TR o
OToCoTCoToCooToToTO
GGG

-- End of ISERDESE1l_inst instantiation
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EI3E . FTHAY ILAVR € XILINX:
Verilog i1t ([ RE2 L T—3Y)

// 1SERDESE1:

// Virtex-6

Input SERial/DESerializer

// Xilinx HDL Libraries Guide, version 12.1

ISERDESEL #(
.DATA_RATE("'DDR"),
_DATA_WIDTH(4),
_DYN_CLKDIV_INV_EN("FALSE™),
_DYN_CLK_INV_EN("'FALSE™),
/7 INIT_Q1 - INIT_0Q4:
_INIT_Q1(1°b0),
_INIT_Q2(1°b0),
_INIT_Q3(1°b0),
_INIT_Q4(1°b0),
. INTERFACE_TYPE("'MEMORY"") ,
. 10BDELAY (""NONE™"),
-NUM_CE(2),
_OFB_USED("'FALSE"),
.SERDES_MODE("'MASTER™),

// SDR or DDR

// Parallel data width (2-8, 10)

// Enable DYNCLKDIVINVSEL inversion (TRUE/FALSE)
// Enable DYNCLKINVSEL inversion (TRUE/FALSE)

Initial value on the Q outputs (0/1)

// MEMORY, MEMORY_DDR3, MEMORY_QDR, NETWORKING, or OVERSAMPLE
// NONE, IBUF, IFD, BOTH

// Number of clock enables (1 or 2)

// Select OFB path (TRUE/FALSE)

// MASTER or SLAVE

// SRVAL_Q1 - SRVAL_Q4: Q output values when SR is used (0/1)

.SRVAL_Q1(1°b0),
_SRVAL_Q2(1°b0),
.SRVAL_Q3(1°b0),
_SRVAL_Q4(1°b0)

)
1SERDESEL_inst (
.0€0),

// 1-bit Combinatorial output

// Q1 - Q6: 1-bit (each) Data outputs

-Q1(Q1),
-Q2(Q2),
-Q3(Q3),
-Q4(Q4),
-Q5(Q5),
-Q6(Q6),

// SHIFTOUT1/SHIFTOUT2: 1-bit (each) Cascade outputs for data width expansion

.SHIFTOUT1(SHIFTOUT1),
_SHIFTOUT2(SHIFTOUT2),
_BITSLIP(BITSLIP),

// 1-bit The BITSLIP pin performs a Bitslip operation synchronous to CLKDIV
// when asserted (active High). Subsequently, the data seen on the Q1 to Q6
// output ports will shift, as in a barrel-shifter operation, one position
// every time Bitslip is invoked (DDR operation is different from SDR).

// CE1, CE2: 1-bit (each) Data register clock enable inputs

.CE1(CE1),

.CE2(CE2),

.CLK(CLK),
.CLKB(CLKB),
.CLKDIV(CLKDIV),
-D(D).

.DDLY(DDLY),
.DYNCLKDIVSEL(DYNCLKDIVSEL),
.DYNCLKSEL (DYNCLKSEL) ,
.OCLK(OCLK),
_OFB(OFB),

.RST(RST),

// 1-bit Clock input

// 1-bit Secondary clock input

// 1-bit Divided clock input

// 1-bit Data input

// 1-bit Serial input data from 10DELAY

// 1-bit Dynamic CLKDIV inversion input

// 1-bit Dynamic CLK/CLKB inversion input

// 1-bit High speed output clock input

// 1-bit Feedback path input

// 1-bit Active high asynchronous reset input

// SHIFTIN1/SHIFTIN2: 1-bit (each) Cascade inputs for data width expansion

_SHIFTINL(SHIFTINL),
_SHIFTIN2(SHIFTIN2)
);

// End of ISERDESE1_inst instantiation

M IE R
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£ XILINX: BIE . FTHAY TLAVE

JTAG_SIM_VIRTEX6

: JTAG TAP Controller Simulation Model

JTAG_SIM_VIRTEX6
TCK TDO

TDI

T™MS

M=

D2l —ay aryiR—x N TAE JTAG TAP 2 ha—F AU H—T =2 A Ty riay  BLlaw
VROFEY 2L — g B EITTE, JTAG BL UYL Y 2% v 8/E, USER 2~ R LT BSCAN_VIRTEX6
AR —RMIBEETIEEEZR —RK LUV TCRUIRL . T T THDIEMNBET, ZOFT /UL, FPGA Y7k
T T DRFEDTIVITATINE~ 7T EINT, THANTEBEA L AZ 2= T HZEETEEFAN, TAMIY
FREDII2L—2arDHDT AN THRETLHRE | AR TN TTF Ay Ry N AMIE ENRNEIITT I
XY= A THAEHIEHTEES, ZOET VI, B RTL) 2l —arBRUOF AT P3alb—iay
THEATEET, .

R—rDEREA
A—b 4 547 g e

TDO H 1 TANT—FZH A : TRTO JTAG BT BLRT —F LYAZDTY
THUHATE, TAP 2 ba—FDRAT =B LOHEOMSIZLD,
BEOEERIC TDO ICMB £3T — 22 R ETAHLIORY (s
FTTF—Z) BDIRELET, TDO DAT—hI TCK OIH T A3

Ty TECL, TARAARNEM S EILT — BT 7 RSN TOAR
DHBTIT4TIR0ET, TDOIXT 7547 FIANHE I TT,

TCK A7 1 TRk ZayZ : JTAG OF AR 7uavy /T4, TAP a2 ha—J8B LW
JTAG L2213 TCK IZRIHAIL CTEIEL £,
TDI AT 1 TR T—% : TCO JTAG iFBLORT —X LIORAZOIIT

JVATITE, TAP 2 ba—FDAT— B L OBREDMSITLY,
B OEEIC TDI b B EI1T T — 22 AT HL D REZ (i
BERITT —2) BRELET, TDHTIENE T T Y TR E
ENTEY, BEISHARWIESIZT AT AICeY v 7 High ZHEG1L %
T, TDIMHD JTAG L P AZ~Oa S £7213 7 — #4613, TCK @
B ENYEy DI mEEALET,

TMS A 1 F AN T—F BV Zb : TCK OIH ERYVT T TAP a2 b —50
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CORE Generator™ BL U 4% —K A ]

~Z7uDYR—h A

TFANRF T ANVNCA VAR =R A TVA T —ay TrANVEILIT AL OERRIERSNL T 7
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EIE . FHAY ILAVE £ XILINX:

ZOaALR—R IO A FEOEMBL Y Il — T a o TR TR/ > Iab —Yay FSHAY AR %
ZIRLTLIZE,

AR RS IR 1%

B 847 ] T4 | BB

PART NAME LA CX75T, LX75T, LX75T IDCODE L ZE DD T A REEEDE
CX130T, LX130T, MEIELSRIET D72, #—F b 734
CX195T, LX195T, AEFRELET,

CX240T, LX240T,
HX250T, SX315T,
LX365T, HX380T,
SX475T, LX550T,
HX565T, LX760

VHDL 2k (/1 REA T —2 7))
WD 2 DOREXNFAELZ WA IXaE — L, =0 T4 T 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-— JTAG_SIM_VIRTEX6: JTAG Interface Simulation Model
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

JTAG_SIM_VIRTEX6_inst : JTAG_SIM_VIRTEX6
generic map (
PART_NAME => "LX75T"") -- Specify target V6 device. Possible values are:

—-- "CX130T","CX195T", ""CX240T","CX75T", ""HX250T"",
—- "HX255T",""HX380T", ""HX45T", ""HX565T"",
—-- "LX115T","LX130T","LX130TL",""LX195T",
—— "LX195TL","LX240T",""LX240TL", " "LX365T",
—-- "LX365TL","LX40T", " LX550T",""LX550TL",
—— "LX75T","LX760",""SX315T",""'SX475T"

port map (
TDO => TDO, -- JTAG data output (1-bit)
TCK => TCK, -- Clock input (1-bit)
TD1 => TDI, -- JTAG data input (1-bit)
TMS => TMS -- JTAG command input (1-bit)
)s

-- End of JTAG_SIM_VIRTEX6_inst instantiation

Verilog B8k (A2 RA T—3Y)

// JTAG_SIM_VIRTEX6: JTAG Interface Simulation Model
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

JTAG_SIM_VIRTEX6 #(
_PART_NAME("'LX75T") // Specify target V6 device. Possible values are:
// "CX130T","CX195T", "'CX240T", "CX75T", ""HX250T"", ""HX255T"", ""HX380T"", ""HX45T"", ""HX565T"",
// ULX115T","LX130T","LX130TL","LX195T", "LX195TL", ""LX240T",""LX240TL",""LX365T", ""LX365TL",
// VLX40T","LX550T", ""LX550TL", ""LX75T",""LX760",""SX315T"",""SX475T"
) JTAG_SIM_VIRTEX6_inst (
_TDO(TDO), // 1-bit JTAG data output
_.TCK(TCK), // 1-bit Clock input
_TDI(TDI), // 1-bit JTAG data input
_TMS(TMS) // 1-bit JTAG command input

);
// End of JTAG_SIM_VIRTEX6_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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EIE . FHAY ILAVE £ XILINX:

KEEPER

: KEEPER Symbol
KEEPER

ME

ZOFHFAY ZUACRNE, M A AR SND XY OBEERFFT 57 4 — 7% — /S TLAVRTT, ki
1. Ry MO U TS | 2884 5L KEEPER IZF DRy MU — 7 /KHUE 1 #BREL £, Z0#% . vk R
FGANRPITA AT — N2> T, KEEPER 1374 — 7 /KHUE 1 #BREHLEHT £,

R—bDEREA

R—b4 A [ = e ge
O 7 1EYh F—
FHEAYDANT

AVAR =gy ]

HERR A]

CORE Generator™ BL U4 —K AT
~7udHFR—h Ry

VHDL 81k (/1 RAVP T —23Y)
KD 2 SDORESTNIFELLEWVWEEA o — L., = T4 T B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

KEEPER_inst : KEEPER
port map (
0=>0 -- Keeper output (connect directly to top-level port)

);

-- End of KEEPER_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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£ XILINX: EIE: THAY ILAVE
Verilog i1t ([ RE2 L T—3Y)
// KEEPER: 1/0 Buffer Weak Keeper
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1
KEEPER KEEPER_inst (
.0(0) // Keeper output (connect directly to top-level port)
s
// End of KEEPER_inst instantiation
FFE R
Virtex—6 FPGA D& E} (2 —% — TARBLIOT —4>—1)
Virtex-6 54 75') 774K (HDL )
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& XILINXe

LDCE

: Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

ME

ZOTHA =L AUNE, ERMIZUT (CLR) BE O —h A3 —7 )V (GE) fF&i&Ei# T —% Z7vF 7, IRV
7 A1 (CLR) 28 High 12725 & O AT G S, 7 —2 177 (Q) 23 Low 12Uy hSvET, 7 —hAT] (G)
BLOF—k 432 =7V (GE) 7 High T. CLR 2% Low ®&&x, Q IZIXT —# A1 O) »MERAENET, GE 28 Low @
e D OMEIEAEREIZRVET, D AJJOfEIX. G 2% High 225 Low ICTUIV R DL EEITTy FNITHMHIILET,
Q HADEIZ, G 713 GE 28 Low ORNIIZE/LLER A,

BHEET DL, Ty FITIERINIC IV T EN, 128 Low 12720 F9, FPGA TlE, 7 m—,L By b/t vk (GSR)
ETITATNCTHE BIRBABEORELYI2L —2 a2 TEFET, GSR DF 74 /L MIT 75 47 High TT 3,
STARTUP architecture > RV D GSR A JIDBNCA L N—25BINTAET 7747 Low IZTXFE,

mIEXR

AR H A
CLR GE G D Q

1 X X X 0

0 X X PR AN
0 1 1 D D

0 1 0 X izl
0 1 ! D D
THALDANAEE

AVAB S T—ay Tl

CORE Generator™ BL U 4% —K Nl

~7adHR—h PN

FEARRELTREM

JEq i /4T & TI4ILL | EiEA

INIT 2 % 0. 0 Ay 74X 2l —artho Q M OWIMIEA R E

184
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£ XILINX. BIE . FTHAY TLAVE

s HIE R

Virtex-6 FPGA D E#} (= —H— HARBLOT —#—1)
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EIE . FHAY ILAVE £ XILINX:

LDPE

: Transparent Data Latch with Asynchronous Preset and Gate Enable

PRE

D LDPE a
E .
G|

X054
M=

ZOTHAL L ACMNE, HRMT VYR (PRE) 8IS —h 12—V (GE) f&E@ 7T —% 7vF T, PRE N
High [Z725 & 1EO ARSI, 7 —F 1) (Q) 23 High IC7V ey h&nEd, 7 —FAS) () BLOT —h A
2—7 v (GE) 7 High D56, Q I27 —Z AJ) (D) DEAH IS ET, D AJDfEIE, G 23 High 725 Low (28I
BOHLITyFRICHMSNET, Q HAOMHEIL, G £/ GE 2% Low DRIFZ(LLEE A,

BN END L, Ty FIIIERBIC TV By b, 7128 High (2720 F9, FPGA TiL, Za— 3L vy b/ Vky
N(GSR) 27277471 Al BIRHEAEOWLRES S IaL —arTEXFET, GSROF 74/ NI T 2717 High T
N, STARTUP_architecture 3RV @D GSR NI DRNIA L X—E&BINT5ET 7747 Low IZTEET,

mER

AR H A
PRE GE G D Q

1 X X X 1

0 0 X X (oo
0 1 1 D D

0 ! 0 X EiL
0 1 ! D D
FHALDANF &

AVAR =gy ]

HHE He s

CORE Generator™ B L' 4 —FK N

~7uOHFR—h KA

FERATREG R

B AT & TIAILE | EREA

INIT 2 X 0.1 1 B ARFE 1T Q B —NIH 5 GSR O 7 — b

DR E T E

EER AR 2

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =2 —1)
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£ XILINX. BIE . FTHAY TLAVE

LUTS

: 5-Input Lookup Table with General Output

4] LUTS
13

12

l

lo

Aftributes
INIT=00000000

0

5-Input Look-Up Table

H10B4E

M=

ZOFYAy T AN AN S B 1 Eory s Ty T —7 0 (LUT) <. FEFHE 32 B ROM 6 Evh
DT RLRAIEE) ELTEIET D). 5 Aioul vy 7yorvarz A VAV RTEET, LUT IZEA Yy
IR T ay )T T HANCEENDZL DY Yy Ty iarA TVARNTHEXEMLET, LUTS 25 1
DOEBIIATAANIZEENS LUTE 12, 2 DOEAIT 1 20 LUT6 IV OHIBIZHVET N v TExET,
LUT5, LUT5 L, 38X LUT5.D O¥EEEIZFRIT T4 2%, LUTS L BXONLUTS.D TiX. LUTS O AE B2 RNEATA
AT L720, LO &AL T CLB I8k 20N T& ¢, LUTEL Tit LUTS MBDEERE DL 1 DD
ATAAETNL CLB IZEENDIDITIRETEXHDIZHL, LUT5 D TiX LUTS O I ENEATAA/CLB vy vk
SRER T 7 D IR T AIOICHEE TE XY, LUTS Tl I O# T ESNARNWD T, NEBATA AET21E
CLB § 5 O 2 R R IR E T DML ENRRVRY WO TH & EJ,

LUT oadyr 77 7arZRET 5720 INIT BHEIZ 32 By b 16 ERAZRETHILENHYET, INIT H
W, BE T A AN EHEINDEXIC, ST 5 INIT By MEIZ 1 280 Y THZETHESNET, 72&21E Verilog
C INIT fEi% 32°h80000000 (VHDL Ti& X”80000000”) (Z5% E T D&, AJTT_XTH 1 OLGELAMIH I 0 12720
*4 (5 AJJD AND #—F), F7=. Verilog T INIT {% 32’ hfffffffe (VHDL TlZ X"FFFFFFFE") IZ&E 5L, AT
N XRTErDEELSMIHNIE 11220 ET (6 AT ORT—1),

FPGA LUT Z'UX7 47 Tl&, INIT ST A—X CEBENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 WZBRENLE T (T RELTHERE), 7272 LS DA LUT FUIT47 Dony vy 77 7varZiiEd 520
W2, LW INIT AR ETAHLERHVES, LUT DEEIEETHHIEICIT. RO 2 >BHVET,

MBRAHERTHHE : LUT O INIT 23 E 35— M7 5k, ~AFVORBEIZT X TOANEVANTH
Sioual o EERIEEL. 2RO H EDS  FIEZERL £,

MBRXEEHTIHE  VARSNERBE R OIS T2 LUT OF ATNINRTA—ZEEFZL, NTA—ZETTIT
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO BT, B O FIED I STA—FDEE
EWZa—REH AT 0ERHYET A,
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EIE . FHAY ILAVE £ XILINX:

AmIE R
A7 H
14 I3 12 I I0 LO
0 0 0 0 0 INIT[0]
0 0 0 0 1 INIT[1]
0 0 0 1 0 INIT[2]
0 0 0 1 1 INIT(3]
0 0 1 0 0 INIT(4]
0 0 1 0 1 INIT(5]
0 0 1 1 0 INIT(6]
0 0 1 1 1 INIT[7]
0 1 0 0 0 INIT[8]
0 1 0 0 1 INIT(9]
0 1 0 1 0 INIT[10]
0 1 0 1 1 INIT[11]
0 1 1 0 0 INIT[12]
0 1 1 0 1 INIT[13]
0 1 1 1 0 INIT[14]
0 1 1 1 1 INIT[15]
1 0 0 0 0 INIT[16]
1 0 0 0 1 INIT[17]
1 0 0 1 0 INIT[18]
1 0 0 1 1 INIT[19]
1 0 1 0 0 INIT[20]
1 0 1 0 1 INIT[21]
1 0 1 1 0 INIT[22]
1 0 1 1 1 INIT[23]
1 1 0 0 0 INIT[24]
1 1 0 0 1 INIT[25]
1 1 0 1 0 INIT[26]
1 1 0 1 1 INIT[27]
1 1 1 0 0 INIT[28]
1 1 1 0 1 INIT[29]
1 1 1 1 0 INIT[30]
1 1 1 1 1 INIT[31]

INIT = INIT J@tE TR ESh 7z 16 % 2 #E TR LM
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& XILINXe

AR— D 5t 5

R—r% AMF B HHe
] H 77 1 5 ANJJ LUT
10, 11,12, 13, 14 AS 1 LUT Ay

THAVDANFE

AVRE Yy T—ay -
Hew e
CORE Generator™ 3 L O 4 —F A
~7adPR—k R

EARTREG IR 1%

J& £ 547 8 T4 &t B
INIT 16 #E# 32 vy MHE TTERr NI T T T =T N O EERRE

VHDL 5838 (/2 RA T —2 7))

WD 2 SORETHIFIEL VWSS IIa— L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5: 5-input Look-Up Table with general output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

LUT5_ inst : LUTS
generic map (

INIT => X"00000000'") -- Specify LUT Contents
port map (

0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input

);

-- End of LUT5_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// LUT5: 5-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

LUT5 #(

_INIT(327h00000000) // Specify LUT Contents
) LUTS5 inst (

.0(0), // LUT general output

_10(10), // LUT input

_112(11), /7 LUT input

_12(12), // LUT input

_13(13), // LUT input

_14(14) // LUT input
)

// End of LUTS_inst instantiation

EER N

Virtex—6 FPGA D& B (2 —HF— HARBLOTF —#L—h)
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£ XILINX. BIE . FTHAY TLAVE

LUTS.D
: 5-Input Lookup Table with General and Local Outputs
N LUT5_D
3 | | O
21 [uwbaes |
1 [lNlT-DOOOOOOO I _LO

=]

5-Input Look-Up Table

X10944

M=E

ZOTHA =L AN, AN S, B L Eory s Ty T—7 0 (LUT) T, ERP 32 B b ROM 6 vk
DTRLRHRE) ELTEIET 20 5 ANDorYyr Ty riar i A FIALRTEET, LUT IZEANRED Y
IREET 0y )T, THPANCEENDZL DRV YT T7ovar kA TIA N HEEIERLET, LUTS 28 1
DDA FIATAARNIZE D LUT6 12, 2 DDOHAIE 1 2D LUT6 ([ZZ D ORlBRIZHY ET /Sy 7 TEET,
LUT5, LUT5_L, B8& O LUT5.D OFEREIZIRIC T4, LUTEL BX O LUTS.D Tlk, LUTS O H1{E BENAT A
AN LT LO DA EHLC CLB IZ#i T A2 M TXFEF, LUTSL Tt LUTS 2B D3 1 HD
ATAAENE CLB ICEH ENDHEIITHEE TEHDITHIL, LUT5D Tik LUT5 O H A% NEEATAA/CLB nY vk
SR s Ol T ICBEE T DX ETEE T, LUTS TR ORI ES WD T, WEIATA AE2I1E
CLB 18 5O 8w A W R E T DL ERRVRD WO THEM TEET,

LUT oayyr 77 rarZET570 INIT BHIZ 32 By b 16 ERAHRETHILENHYET, INIT E
WL BT A A NI NAEEIC, KT D INIT By MEIZ 1 #E50 Y CTHZETRASNET, 72Lx I3 Verilog
T INIT fi£% 32°h80000000 (VHDL TiL X”80000000”) (25X E T DL, AJ1TXTH 1 OFELISMIH I 0 12720
*9 (5 AJ1D AND #—F), F7=. Verilog T INIT % 32’ hiffffffe (VHDL Ti% X"FFFFFFFE”) IR ET D&, AT
DT XRCEaeDLELSMIHIE 11Z20ET G AT OR 7 —1),

FPGA LUT Z'U7 47 Tld, INIT ST A =X CimBUENR ESNET, 7T 74/VMNE 0 T, ANEIZ» DL T H T
OB LE T (VI RELTHERE), 7277 LELDEA . LUT FUITFT4T7 oualyr Ty riaryrigiEd a0
W2, #HTLW INIT OEZRETALERHVET, LUT DEZIEETAHHIEICIE. IRD 2 2B3HVET,

MBEAHERTHHE : LUT © INIT 23 E+ 25— &7 7k, A FTVOMBEICTXTOASEYANTH
Hoaly 7 EERIEEL. ZNHOH IES . FIEEEZERLET,

mBERXEFEHTEIHE : VARSI RBLEOMEIC KT D LUT OF AN RTA—=ZEEFRL, RTA—=FETCIT
oy 7 DRBRE AR LET, BALZHEEL CLEZ T FIEO T NEE T, §iHOFED I STA—2DEE
BT —REEHATILERHIER A,
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EIE . FHAY ILAVE £ XILINX:

AmIE R
AR H A
14 I3 12 I I0 0 LO
0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 1 INIT[1] INIT[1]
0 0 0 1 0 INIT[2] INIT[2]
0 0 0 1 1 INIT[3] INIT[3]
0 0 1 0 0 INIT[4] INIT[4]
0 0 1 0 1 INIT[5] INIT[5]
0 0 1 1 0 INIT[6] INIT[6]
0 0 1 1 1 INITL7] INIT[7]
0 1 0 0 0 INIT[8] INIT[8]
0 1 0 0 1 INIT[9] INIT[9]
0 1 0 1 0 INIT[10] INIT[10]
0 1 0 1 1 INIT[11] INIT[11]
0 1 1 0 0 INIT[12] INIT[12]
0 1 1 0 1 INIT[13] INIT[13]
0 1 1 1 0 INIT[14] INIT[14]
0 1 1 1 1 INIT[15] INIT[15]
1 0 0 0 0 INIT[16] INIT[16]
1 0 0 0 1 INIT[17] INIT[17]
1 0 0 1 0 INIT[18] INIT[18]
1 0 0 1 1 INIT[19] INIT[19]
1 0 1 0 0 INIT[20] INIT[20]
1 0 1 0 1 INIT[21] INIT[21]
1 0 1 1 0 INIT[22] INIT[22]
1 0 1 1 1 INIT[23] INIT[23]
1 1 0 0 0 INIT[24] INIT[24]
1 1 0 0 1 INIT[25] INIT[25]
1 1 0 1 0 INIT[26] INIT[26]
1 1 0 1 1 INIT[27] INIT[27]
1 1 1 0 0 INIT[28] INIT[28]
1 1 1 0 1 INIT[29] INIT[29]
1 1 1 1 0 INIT[30] INIT[30]
1 1 1 1 1 INIT[31] INIT[31]

INIT = INIT J@tE TR ESh 7z 16 % 2 #E TR LM
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& XILINXe

AR— D 5t 5

R—b4 AmE =) B RE

O H 1 5 AJ) LUT H A

LO H 1 WE CLB %2> 5 A LUT
10, 11,12, 13, 14 A7 1 LUT AJJ
THAVDARAAEE

AVAB T T—a wJ

CORE Generator™ BL O 4 —FK ARa]

~7adH+R—h A Af

AR RELE

B 247 E TI4ILE =5 BA
INIT 16 HE% 32 By MHE T _RTPr NI T T F—T NOHBELIEE

VHDL iEik (/2 RE S T—23Y)

WD 2 DOEXPFIELBRWG S ITat—L, =TT B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5_D: 5-input Look-Up Table with general and local outputs
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

LUTS D_inst :
generic map (
INIT => X"00000000'") -- Specify LUT contents

LUT5_D

port map (
LO => LO, -- LUT local output
0=>0, -- LUT general output

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13, -- LUT input

14 => 14 -- LUT input
):

-- End of LUT5_D_inst instantiation

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

Verilog

// LUT5_D: 5-input Look-Up Table with general and local outputs
Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

//

LUT5_ D #(
_INIT(32”h0000000) // Specify LUT Contents

) LUT5_D_inst (

);

// End of LUT5_D_inst instantiation

.LO(LO),
-0(0),
.10(10),
1111,
J12(12),
_13(13),
_14(14)

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

s HIEHR

Virtex-6 FPGA D& ¥} (2 —H— AN BLOT -2 —1)

LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output
input

input

input

input

input

Bt (fREVTT—23Y)
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£ XILINX. BIE . FTHAY TLAVE

LUTS_L

: 5-Input Lookup Table with Local Output

LUT5_L

[F=]*

[ Aftributes I —
[ rr=00000000 |

=]

5-Input Look-Up Table
(Local Output)

X10945

M=E

ZOTHA =L AN, AN S, B L Eory s Ty T—7 0 (LUT) T, ERP 32 B b ROM 6 vk
DTRLRHRE) ELTEIET 20 5 ANDorYyr Ty riar i A FIALRTEET, LUT IZEANRED Y
IREET 0y )T, THPANCEENDZL DRV YT T7ovar kA TIA N HEEIERLET, LUTS 28 1
DDA FIATAARNIZE D LUT6 12, 2 DDOHAIE 1 2D LUT6 ([ZZ D ORlBRIZHY ET /Sy 7 TEET,
LUT5, LUT5_L, B8& O LUT5.D OFEREIZIRIC T4, LUTEL BX O LUTS.D Tlk, LUTS O H1{E BENAT A
AN LT LO DA EHLC CLB IZ#i T A2 M TXFEF, LUTSL Tt LUTS 2B D3 1 HD
ATAAENE CLB ICEH ENDHEIITHEE TEHDITHIL, LUT5D Tik LUT5 O H A% NEEATAA/CLB nY vk
SR s Ol T ICBEE T DX ETEE T, LUTS TR ORI ES WD T, WEIATA AE2I1E
CLB 18 5O 8w A W R E T DL ERRVRD WO THEM TEET,

LUT oayyr 77 rarZET570 INIT BHIZ 32 By b 16 ERAHRETHILENHYET, INIT E
WL BT A A NI NAEEIC, KT D INIT By MEIZ 1 #E50 Y CTHZETRASNET, 72Lx I3 Verilog
T INIT fi£% 32°h80000000 (VHDL TiL X”80000000”) (25X E T DL, AJ1TXTH 1 OFELISMIH I 0 12720
*9 (5 AJ1D AND #—F), F7=. Verilog T INIT % 32’ hiffffffe (VHDL Ti% X"FFFFFFFE”) IR ET D&, AT
DT XRCEaeDLELSMIHIE 11Z20ET G AT OR 7 —1),

FPGA LUT Z'U7 47 Tld, INIT ST A =X CimBUENR ESNET, 7T 74/VMNE 0 T, ANEIZ» DL T H T
O CBEENLE T (T RELTHERE), 7272 LE<DgA. LUT FUITy 7 onvyy 7y 7varafiE o0
W2, #HTLW INIT OEZRETALERHVET, LUT DEZIEETAHHIEICIE. IRD 2 2B3HVET,

MERAERT S5 LUT @ INIT B2 E T 5 &7 iE, S FTIVOBEIEERIZT X TOANEZIARN T
HAoaly 7EZEfEEL. 2SO0 H HES ., FIEAZERL £,

mBERXEFEHTEIHE : VARSI RBLEOMEIC KT D LUT OF AN RTA—=ZEEFRL, RTA—=FETCIT
oy 7 DRBRE AR LET, BALZHEEL CLEZ T FIEO T NEE T, §iHOFED I STA—2DEE
BT —REEHATILERHIER A,
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EIE . FHAY ILAVE £ XILINX:

AmIE R
A% H 7
14 I3 12 I 10 LO
0 0 0 0 0 INIT[0]
0 0 0 0 1 INIT[1]
0 0 0 1 0 INIT[2]
0 0 0 1 1 INIT[3]
0 0 1 0 0 INIT[4]
0 0 1 0 1 INIT[5]
0 0 1 1 0 INIT[6]
0 0 1 1 1 INIT[7]
0 1 0 0 0 INIT[8]
0 1 0 0 1 INIT[9]
0 1 0 1 0 INIT[10]
0 1 0 1 1 INIT[11]
0 1 1 0 0 INIT[12]
0 1 1 0 1 INIT[13]
0 1 1 1 0 INIT[14]
0 1 1 1 1 INIT[15]
1 0 0 0 0 INIT[16]
1 0 0 0 1 INIT[17]
1 0 0 1 0 INIT[18]
1 0 0 1 1 INIT[19]
1 0 1 0 0 INIT[20]
1 0 1 0 1 INIT[21]
1 0 1 1 0 INIT[22]
1 0 1 1 1 INIT[23]
1 1 0 0 0 INIT[24]
1 1 0 0 1 INIT[25]
1 1 0 1 0 INIT[26]
1 1 0 1 1 INIT[27]
1 1 1 0 0 INIT[28]
1 1 1 0 1 INIT[29]
1 1 1 1 0 INIT[30]
1 1 1 1 1 INIT[31]

INIT = INIT J@tE TR ESh 7z 16 % 2 #E TR LM

Virtex-6 547 31) 4K (HDL A)
196 http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

AR— D 5t 5

R—r4% A B B EE
LO H 7 1 Wi CLB 8 6/5 AJ1 LUT Hi
10,11, 12,13, 14 AT 1 LUT A S

THAVDANAFE

AARR =gy aJ
i i v

CORE Generator™ BJL U 4% —K A ]

~7udHR—h )

EARIRES R 1%

B BT fi& T4k

FiBR

INIT 16 % 32 By Ml ERA NG A=

NI T T F—T NOmBEEIEE

VHDL iEik ([ RA T —23Y)

WD 2 DORECREFIELZ WA ITaE — L, = T4 T4 B S ORNICAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5_L: 5-input Look-Up Table with local output
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

LUTS_L_inst : LUT5_L
generic map (
INIT => X"00000000'"") -- Specify LUT Contents
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input
):

-- End of LUT5_L_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// LUT5_L: 5-input Look-Up Table with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

LUT5_L #(

_INIT(32”h0000000) // Specify LUT Contents
) LUTS_L_inst (

.LO(LO), // LUT local output

_10(10), // LUT input

_112(11), /7 LUT input

_12(12), // LUT input

_13(13), // LUT input

_14(14) // LUT input
);

// End of LUTS5_L_inst instantiation

EER N

Virtex—6 FPGA D& B (2 —HF— HARBLOTF —#L—h)
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£ XILINX: BIE . FTHAY TLAVE

: 6-Input Lookup Table with General Output
15 LUTE
14 14 [ LuTs
13 o]

13 2 —
N o]
12
" :; LUTS
] 12
10 —‘ i
1 ]

|Attr\ibules I

[ 1nrr-0000000000000000 |

6-Input Look-Up Table

H10943

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ©ouay s 7703 ar RETH2HI2 64 E b 16 #EE0T INIT BHAR ETHLENHYET, INIT filid,
B2 ANNEAINALEXIC, #6592 INIT EYyMEIZ 1 2B Y TAZETHERIBENET, 72&21F Verilog TINIT
fE7% 64” h8000000000000000 (VHDL Ti X”8000000000000000”) DA 1E. A1 _TH 1 TIEARWERY, A3 0
IZ720F9 (6 AJJD AND 7 —F), F7=. Verilog T INIT fE72 64’ hifffifitiife (VHDL Ti% X"FFFFFFFFFFFFFFFE”)
DEGEIX AR T X TERTIEHRWREY, 1 11272bE9d (6 AJ1 OR 7 —h)

FPGA LUT U7 47 CTi&, INIT RIA—Z THBENRESNE T, T 74/VME 0 T, ASMEIZ OB H )
Z 0 WZBRENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUIT47 onavyy 777 arafiiEd om0
I H LW INIT OfEZRETAMLERNHVET, LUT OEEZIEET A2 HIECIE. RO 2 OBRHDET,

MERPER TS5 LUT @ INIT B2 E T 5B I7iE, SAFTVORMBEICT X TOANZIARTH
fHoalo 7 ExREEL. ZNHOH HENS . PIIE A ER L £,

BB FERATEHE VARSNGB R OIS IS5 LUT O AT A—ZEEFRL, /NTA—H &I
O o VOB RE AR LET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—ZDEE
EWZa—REHAT0LERHYET A,

mIER
AR H A
5 " 3 2 I 0 0
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT([1]
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EIE: THAY ILAVE & XILINX.

AA H A

15 14 13 12 n 10 0

0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]

Virtex-6 547 31) 4K (HDL A)
200 http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




£ XILINXe EIE: FHAY ILAVH
AA H A
15 14 13 12 n 10 0
1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]
INIT = INIT @M CHESh - 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B Hae
0 H 1 6/5 LUT H 73
10,11, 12,13, 14, 15 S 1 LUT A7)

Virtex-6 54 75') 774K (HDL )
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EIE . FHAY ILAVE £ XILINX:

THAVDANFE

AVARH T =AYy -
HEd seig
CORE Generator™ $ XU % —FK A
~7aDYR—h )

ERAA R E M
B BT {[E] FTIHILE £ BA
INIT 16 #4#K 64 £y MHE T _RTPu I I T T T—T I DFHBE LT

VHDL 821 (/> RAT T —23Y)
WD 2 SDOEXNHFEELLWEEIFa—L, =0 T4 7 4B S ORNZAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

LUT6_inst : LUT6
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents

port map (
0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
)

-- End of LUT6_inst instantiation

Verilog 881k (A RAV T —3Y)

// LUT6: 6-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

LUT6 #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6 inst (
.0(0), // LUT general output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input
):

// End of LUT6_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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£ XILINX. BIE . FTHAY TLAVE

s HIE R

Virtex-6 FPGA D E#} (= —H— HARBLOT —#—1)
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EIE . FHAY ILAVE £ XILINX:

: Six-input, 2-output, Look-Up Table
15 LUTE_2
14 14 0TS
13 06
sl | z I
10
12 1
|1_ :; LUTS 05
2
(4] —‘ "
— 0
[ Attributes |
[ 1nrT-0000000000000000 |
B-Input Look-Up Table

H1096%

M=

ZOTHA mL AN AS 68, B 2 @Oy T w7 T —T7 v (LUT) C. ERBI 32 B b 527 /L ROM
G EYRDTRLVAIRE) ELTEET D2, EHEATIDOfE 5 AJjouayyl 7y riarOndnm 2 2kA07
VAR TEET, £700%. HEA LoD v 7EOfTWZ 6 A1TBLONS AN ioual vy 77 riarkwA Ay TR
F22EbTEET, LUT IZEARMZa Y /R T oy C T AT EENLEOaY Yy Ty sarkA
VIVANTAEXIMERHLEYT, LUT6.2 1. Virtex—5 AT7ARIZEFENDNV I T 7 T—7 0 (LUT) 4 D> HD
1 Dizvwy7ENnEd,

LUT oady s 77 73arZRET 579 INIT BIHEIZ 64 By b 16 ERARTETALERHVET, INIT H
I, BhET DA SN X, %95 INIT By MEIZ 1 Z2E0YChrZ TR ENET, 7=Lx 1L, Verilog
T INIT fli% 64 hifffiiite (VHDL Tl X"FFFFFFFFFFFFFFFE”) IR ET5E . ASIDRT T e 4 LIS
06 771X 112720 1[4:0] 3T X TEurOLALSMNE 05 DX 1127e0E3 (5 £721L 6 AJ1D OR 7 —h) , INIT
ED TFALHSY (Bvb 31:0) 1% O5 W houPy s 7y ria AlmAsnEd,

FPGA LUT Z'VUX7 47 Tl&, INIT ST A— X CERBENH ESINTET, T 74N 0 T, ANEIZ» DL T H
O IZERENILE T (VT RELTHERE), 7272 LS DGE ., LUT U747 oulyy 777 ar =R ET 5290
W20 LW INIT OfEEZ R ETALERHVET, LUT OEEIEETHHEICIE. RO 2 >B3HET,

MEREERTSHE : LUT @ INIT [E2RET5 &7 )5iE, A FTVOGRBEICT X TOANEZIANLTH
Soaly 7 EZRREL. ZNHOH HENS ., PIEEAERL £,

RERBMAT S UANSUERIEOMIZAIES D LUT D% AN AT A—SETEFL, NTA— SR TEI
BV s ORMAREERLET, WAL TLELEZOHEO S BT, MO K EO LI TS0l
A= FEM T D BER DY EE A,

AmIE R
AR H 5
15 14 13 12 11 10 05 06
0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 0 1 INIT[1] INIT[1]
0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
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£ XILINX: EIE: THAY TLAVE

AA H A

0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 NIT[5] INIT[5]
0 0 0 1 1 0 NIT[6] INIT[6]
0 0 0 1 1 1 NIT[7] INIT[7]
0 0 1 0 0 0 NIT[8] INIT[S8]
0 0 1 0 0 1 NIT[9] INIT[9]
0 0 1 0 1 0 NIT[10] NIT[10]
0 0 1 0 1 1 NIT[11] NIT[11]
0 0 1 1 0 0 INIT[12] NIT[12]
0 0 1 1 0 1 INIT[13] NIT[13]
0 0 1 1 1 0 INIT[14] NIT[14]
0 0 1 1 1 1 INIT[15] NIT[15]
0 1 0 0 0 0 INIT[16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 NIT[18] INIT[18]
0 1 0 0 1 1 NIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[0] INIT[32]
1 0 0 0 0 1 INIT[1] INIT[33]
1 0 0 0 1 0 INIT[2] INIT[34]
1 0 0 0 1 1 INIT[3] INIT[35]
1 0 0 1 0 0 INIT[4] INIT[36]
1 0 0 1 0 1 INIT[5] INIT[37]
1 0 0 1 1 0 INIT[6] INIT[38]
1 0 0 1 1 1 INIT[7] INIT[39]
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EIE . FHAY ILAVE £ XILINX:

AA H A

1 0 1 0 0 0 INIT[8] INIT[40]
1 0 1 0 0 1 INIT[9] INIT[41]
1 0 1 0 1 0 INIT[10] INIT[42]
1 0 1 0 1 1 INIT[11] INIT[43]
1 0 1 1 0 0 INIT[12] INIT[44]
1 0 1 1 0 1 INIT[13] INIT[45]
1 0 1 1 1 0 INIT[14] INIT[46]
1 0 1 1 1 1 INIT[15] INIT[47]
1 1 0 0 0 0 INIT[16] INIT[48]
1 1 0 0 0 1 INIT[17] INIT[49]
1 1 0 0 1 0 INIT[18] INIT[50]
1 1 0 0 1 1 INIT[19] INIT[51]
1 1 0 1 0 0 INIT[20] INIT[52]
1 1 0 1 0 1 INIT[21] INIT[53]
1 1 0 1 1 0 INIT[22] INIT[54]
1 1 0 1 1 1 INIT[23] INIT[55]
1 1 1 0 0 0 INIT[24] INIT[56]
1 1 1 0 0 1 INIT[25] INIT[57]
1 1 1 0 1 0 INIT[26] INIT[58]
1 1 1 0 1 1 INIT[27] INIT[59]
1 1 1 1 0 0 INIT[28] INITL60]
1 1 1 1 0 1 INIT[29] INIT[61]
1 1 1 1 1 0 INIT[30] INIT[62]
1 1 1 1 1 1 INIT[31] INIT[63]

INIT = INIT BYETHESNZ 16 #HEEL 2 EE TR L-E

AR— D 5t 5

R—t4£ L B HaE

06 H A 1 6/5 LUT H 77
05 A 1 5 AA1 LUT tHh
10,11, 12, 13, 14, I5 AF 1 LUT A7

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

EIE: THAY ILAVE
THAODANEE
AAR =g aJ
CORE Generator™ 8L 74—k ]
~7udHR—h ]
L, F~ s
FERATRELREE
B BT B T4k FiEA
INIT 16 % 64 £ M TRTER LUT5/6 D777 ariRE
VHDL g1k (U REZVL T —30)
WD 2 DOWEIBFIELRWIGEITaE =L, =0 T4 T H S ORI AHT ET,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT6_2: 6-input 2 output Look-Up Table
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1
LUT6_2_inst : LUT6_2
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents
port map (
06 => 06, -- 6/5-LUT output (1-bit)
05 => 05, -- 5-LUT output (1-bit)
10 => 10, -- LUT input (1-bit)
11 => 11, -- LUT input (1-bit)
12 => 12, -- LUT input (1-bit)
13 => 13, -- LUT input (1-bit)
14 => 14, -- LUT input (1-bit)
15 => 15 -- LUT input (1-bit)
);
-- End of LUT6_2_inst instantiation
Virtex—6 473" A F (HDL )
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EIE . FHAY ILAVE £ XILINX:

Verilog i1t ([ RE2 L T—3Y)

// LUT6_2: 6-input, 2 output Look-Up Table
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

LUTE_2 #(
- INIT(64~h0000000000000000) // Specify LUT Contents
) LUT6_2_inst (

.06(06), // 1-bit LUT6 output

.05(05), // 1-bit lower LUT5 output

-10(10), // 1-bit LUT input

_11(11), // 1-bit LUT input

_12(12), // 1-bit LUT input

_13(13), // 1-bit LUT input

_14(14), // 1-bit LUT input

_15(15) // 1-bit LUT input (fast MUX select only available to 06 output)

)

// End of LUT6_2_ inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)

Virtex-6 547 31) 4K (HDL A)
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£ XILINX: BIE . FTHAY TLAVE

LUT6_D
: 6-Input Lookup Table with General and Local Outputs
15 LUT6_D
14 14 [T LuTs
13 [e]

sl | ; I
2 1 _LO
I :; LUTS
o | :
1 ]

[ At |

[ 1mr7-0000000000000000 |

6-Input Look-Up Table

X10847

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ouadyr 77 7iarZigE T 5720, INIT B 64 B D 16 HEEEEZRETAILENHYET, INIT
X, BT AANDNEHASNALXIC, %5125 INIT EyMEIC 1 2#E0 Y ThrzTEHBENET, =213
Verilog T INIT {4 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF%E T DL, ATTRTHA 1 D
LA UMTIHETIIT 012729 FET (6 AJ1D AND 7 —b), F7=. Verilog T INIT fE% 64 hifffffffffifffe (VHDL Tl
X”FFFFFFFFFFFFFFFE”) IR ET 5L . AN TR TErDLEEALSMNIH IE 11220 FET (6 A OR 7 —h) .

FPGA LUT VX7 47 TiL, INIT RIRA—Z CimBENHFR EINFET, T 74MI 0 T, AEIZ» DL T H S
0 WZERENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUIT47 ouvyy 777 arrffiEed o0
I H LW INIT OEZRETHALERHVET, LUT OEZIEET I HIECIE. RO 2 OBRHVET,

MERPER TS5 LUT @ INIT B2 E T 5B I71E, SAFTVORmBEICT X TOANZIARTH
foulo 7 ExRtEEL. ZNHOH HENS ., PIEAER L £,

BB FERATEHE VARSI BEER OIS IS5 LUT % AT A—ZEEFRL ., /NTA—H &I
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—2DEE
EWZa—REfAT20ERHYET A,

mIER
AH H A
5 ” 13 12 I 0 0 Lo
0 0 0 0 0 0 INIT[0] INITLO0]
0 0 0 0 0 1 INIT[1] INIT[1]
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EIE: THAY ILAVE & XILINX.

AA H A

15 14 I3 12 i I0 0 LO

0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 INIT[5] INIT[5]
0 0 0 1 1 0 INIT[6] INIT[6]
0 0 0 1 1 1 INIT[7] INIT[7]
0 0 1 0 0 0 INIT[8] INIT[8]
0 0 1 0 0 1 INIT[9] INIT[9]
0 0 1 0 1 0 INITL10] INITL10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 INITL16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 INIT[18] INIT[18]
0 1 0 0 1 1 INIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[32] INIT[32]
1 0 0 0 0 1 INIT[33] INIT[33]
1 0 0 0 1 0 INIT[34] INIT[34]
1 0 0 0 1 1 INIT[35] INIT[35]
1 0 0 1 0 0 INIT[36] INIT[36]

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

AA H A
15 14 I3 12 i I0 0 LO
1 0 0 1 0 1 INIT[37] INIT[37]
1 0 0 1 1 0 INIT[38] INIT[38]
1 0 0 1 1 1 INIT[39] INIT[39]
1 0 1 0 0 0 INIT[40] INIT[40]
1 0 1 0 0 1 INIT[41] INIT[41]
1 0 1 0 1 0 INIT[42] INIT[42]
1 0 1 0 1 1 INIT[43] INIT[43]
1 0 1 1 0 0 INIT[44] INIT[44]
1 0 1 1 0 1 INIT[45] INIT[45]
1 0 1 1 1 0 INIT[46] INIT[46]
1 0 1 1 1 1 INIT[47] INIT[47]
1 1 0 0 0 0 INIT[48] INIT[48]
1 1 0 0 0 1 INIT[49] INIT[49]
1 1 0 0 1 0 INIT[50] INIT[50]
1 1 0 0 1 1 INIT[51] INIT[51]
1 1 0 1 0 0 INIT[52] INIT[52]
1 1 0 1 0 1 INIT[53] INIT[53]
1 1 0 1 1 0 INIT[54] INIT[54]
1 1 0 1 1 1 INIT[55] INIT[55]
1 1 1 0 0 0 INIT[56] INIT[56]
1 1 1 0 0 1 INIT[57] INIT[57]
1 1 1 0 1 0 INIT[58] INIT[58]
1 1 1 0 1 1 INIT[59] INIT[59]
1 1 1 1 0 0 INITL60] INIT[60]
1 1 1 1 0 1 INIT[61] INIT[61]
1 1 1 1 1 0 INIT[62] INIT[62]
1 1 1 1 1 1 INIT[63] INIT[63]
INIT = INIT @M CHESh - 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B e ae
06 H A 1 6/5 LUT /)
05 H 1 5 A7 LUT 7
10, 11,12, 13, 14, 15 AS) 1 LUT AA

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

THAVDANFE

AVAR =gy Eil
£ T

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

ERAGE M

JEq i 24T & TIAIE &5 BA

INIT 16 %k 64 £y Ml F_C¥r NI T 9T T—T N OREME L E

VHDL i2if ([ RE T —23Y)

WD 2 DOELPFIELBRWG S ITar—L, =TT B S ORIV T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_D: 6-input Look-Up Table with general and local outputs

Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

LUT6_D_inst : LUT6_D
generic map (

INIT => X"0000000000000000*") -- Specify LUT contents

port map (
LO => LO, -- LUT local output
0=>0, -- LUT general output

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13, -- LUT input

14 => 14, -- LUT input

15 => 15 -- LUT input
):

-- End of LUT6_D_inst instantiation
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£ XILINX: EIE: THAY ILAVE
Verilog i1t ([ RE2 L T—3Y)
// LUT6_D: 6-input Look-Up Table with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1
LUT6 D #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6_D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
.10(10), 7/ LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), // LUT input
_15(15) // LUT input
)
// End of LUT6_D_inst instantiation
EX LR
Virtex-6 FPGA Ok} (22— % — TARBLONFT —#L —})
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EIE . FHAY ILAVE £ XILINX:

LUTG6_L
: 6-Input Lookup Table with Local Output
15 LUTE_L
14 14 [T uTs
13 LO

sl | : —
12 B
|1_ :; LUTS
ol | :
1 ]

|Attr\ibules I

[ 1nrr-0000000000000000 |

6-Input Look-Up Table

H10948

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ouadyr 77 7iarZigE T 5720, INIT B 64 B D 16 HEEEEZRETAILENHYET, INIT
EiE, FAETAANDREAENLEXIC, 5T INIT By MEIC 1 2E0 Y TAZETEFESNET, 22213
Verilog T INIT {4 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF%E T DL, ATTRTHA 1 D
LA UMTIHETIIT 012729 FET (6 AJ1D AND 7 —b), F7=. Verilog T INIT fE% 64 hifffffffffifffe (VHDL Tl
X”FFFFFFFFFFFFFFFE”) IR ET 5L . AN TR TErDLEEALSMNIH IE 11220 FET (6 A OR 7 —h) .

FPGA LUT VX7 47 TiL, INIT RIRA—Z CimBENHFR EINFET, T 74MI 0 T, AEIZ» DL T H S
0 WZERENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUIT47 ouvyy 777 arrffiEed o0
I H LW INIT OEZRETHALERHVET, LUT OEZIEET I HIECIE. RO 2 OBRHVET,

mBEREMEMA T2  LUT O INIT [EE2RET 2R 1L, A FTIOEBEHERICT X TO AN ZYARNT
HADueYy 7zt EL, 2o HENS ., YIHEAERL £,

BB FERATEHE VARSI BEER OIS IS5 LUT % AT A—ZEEFRL ., /NTA—H &I
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—2DEE
EWZa—REfAT20ERHYET A,

mIER
AR H A
5 1 13 2 I 0 Lo
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]

Virtex-6 547 31) 4K (HDL A)
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& XILINX: EI3E: THAY ILAVE
AA H A
15 14 I3 12 I 10 LO
0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INIT[16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]

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

AA H A

15 14 I3 12 I 10 LO

1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL[60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]

INIT = INIT @M T ESNT- 16 3 EE 2 EmH TR LI-H

R—b D EREA

R—r4 A = e B

LO H D 1 6/5 N1 LUT A £7213NHE CLB #t
10,11, 12,13, 14, 15 AS 1 LUT AF
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& XILINXe

THAVDANFE

AVARH T =AYy -
HEd seig
CORE Generator™ $ XU % —FK A
~7aDYR—h )

EARLT RS

B BAT {[E] FTIHILE ERER

INIT 16 #4#K 64 B ME T _RTPu oI T T T—T LD

i BRAIE 2 45 7

VHDL 8k (/2 RA T —3Y)

WD 2 SDOEXNHFEELLWEEIFa—L, =0 T4 7 4B S ORNZAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_L: 6-input Look-Up Table with local output
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

LUT6_L_inst : LUT6_L
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
);

-- End of LUT6_L_inst instantiation

Verilog 81k (A RAV T —3Y)

// LUT6_L: 6-input Look-Up Table with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

LUT6_L #(
- INIT(64>h0000000000000000) // Specify LUT Contents

) LUT6_L_inst (
-LO(LO), // LUT local output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input

):

// End of LUT6_L_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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s HIE R

Virtex-6 FPGA D E#} (= —H— HARBLOT —#—1)
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& XILINXe

MMCM_ADV

: MMCM is a mixed signal block designed to support clock network deskew, frequency synthesis,

and jitter reduction.

MMCM_ADV
ADADDH(B:O) DO(15;0}h
DI(15:0) CLKFBOUT }—
CLKFBOUTB }——
——CLKFBIN

CLKFBSTOPPED |——
CLKINT CLKINSTOPPED }——
——CLKINZ CLKOUTO }—
— ] CLKINSEL CLKOUTOB f—
CLKOUT1 }—

—DbCLK
CLKOUT1B }—
DEN cLKouT2 |—
—bowE CLKOUT2B |—
PSCLK CcLKOUT3 |—
CLKOUT3B |—

—1{PSEN
cLKouT4 }—
—{PSINCDEC cLKoUTs b——
——{PWRDWN CLKOUTE |——
RST DRDY }—
LOCKED }—
PSDONE |—

M=E

X11168

MMCM %, A AR, 70y Fo RN —TDAF 2 —F{HE Do RBEY R —r 5720 0RAEEF 7y /T
T, &ray 7MKL T, U VCO JEHEa Ay )E MY 7, Ta—T 4 A7 VBRI ETEE
Ty BAFIVINAT 7B LOSE S BL YR —hEEd,

HK—F D5

R—kr4 24T B Hae

CLKFBIN AN 1 gayy T4—RN\y 7 ANF

CLKFBOUT H 1 B MMCM 7 4 —R w7 7]

CLKFBOUTB Hi 1 CLKFBOUT % [K#rL7z7wy 7 {11 /)

CLKFBSTOPPED i 1 T4—=RNRo 7 a3 ME LTI R T AT — A A B

Virtex-6 4731 7K (HDL F)
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H— &

"84T

HHe

CLKINSEL

AJ)

AN~ NTF TV 7Y DAT — #9515 5T, High = CLKIN1,
Low = CLKIN2 T,

CLKINSTOPPED

i

ANT17ay 7 pMEIE LT R T AT — XA B

CLKIN1

AJ)

HWH ey 27 A7

CLKIN2

AJs

MMCM U7 7L R say D2 sayd ANF

CLKOUTI[0:6]

i

7.1 Evh

Z—W— a7 4XaT7T N sayIHF (0~ 6) T, 1 (3A/RX
ENZH D) 935 128 £TO VCO NARH ) (o —5 — {48 7 fE)

FBHRELEZLOTY, HAhray 2 ARy 7 LR W RV A
FEAETFA L, ELWT4—R w7 a7 4¥al—arO AT
Iay T I LTVWET,

CLKOUTI[0:3]B

)

4.1 Evh

CLKOUT[0:3] #X#EL7=bDTT,

DADDR[6:0]

AT

HAFIvr Var74¥al—iay TRUA (DADDR) A /S &1,
BAF Iy Va7 Falb—aryrAolar 74X —a 7
RLRZRMLET, ZONRRZHEHLRZNWVG AL, T X3TOE Y
Fe 0 IZTDHERHVET,

DCLK

AT

HAFIyy Jar74F¥al —ay R—brDUT7 7L R 70y 7T,

DEN

ATy

HAFIv 7 Var 74X al—ay A3x—7 L (DEN) 13, # A
v Var 7 Xal —valr i~ T 7R RELEST, X1
FIv s Var 7 Falb —aliMEHEN TORWEEE 1L, DEN
23 Low (ZEEHIINET,

DI[15:0]

AT

16

HAFIyy Var7 Xalb—vay T—% A1 D) AR FVar 7y
Fal—vary F—HERHELET, ZORRBHEHLARWE ST,
TRTOE VI 0 [T HDMLERHVET,

DOI[15:0]

i

16

HAFIvr Jar 7 Xal—ar R RT FAFIvr Va7
Xal—arZ AT 55412 MMCM 7 —# H &4t L £,

DRDY

i

BAFIvr Var 7 Fal —ar e T (DRDY) H 1%,
MMCM OZ A F Iy 7 Va7 ¥ 2l — g 84BEH @ DEN 18 5
~DOIGEERMLUET,

DWE

ATy

HAFIvr Var 7 F¥al—iay 54k A% —7 ) (DWE) AJ
v i3, DADDR TRLA~D DI F—Z DO EXIALLHIH T 55

A AF—T NG BERMELET, FHALZRWEAIL, Low (282
BIAMLENHYET,

LOCKED

i

MMCM 25D H 71T, MMCM T, EZESN TV AN THLAH
TIAASNRGE T LicZ &, PPM &N CREBE S — L2225 7R
LET, MMCM &, ERBEARICHEINICay I LET, KoY
YYMIRETY, ANy ZiMEILzGE . FREMMET T4 A
VMOEN PR E A (N7ay ik 7 8 E) 12 LOCKED
BT 4T —hENET, MMCM 1L LOCKED 8 F 47 —h&h
%I By LET,

PSCLK

AT

NABS T ray

PSDONE

i

IR AN -

PSEN

AT

IR E A N O S %

PSINCDEC

AT

NABS TR A2 VAT 7Y A M

PWRDWN

AT

INT — ZG U INA A Y 2= RS ET A, MMCM AR T,

RST

AJ1

FERMY Y ME B, RST 15 %1% MMCM DOIERIIE ST, 2D
15BN fREnsE, MMCM IXRIHIL CTHA X —7 W22 ET,
AivayroarFavay (JAEHRE) nEDLLEAE. VEyh
IIARECT,
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£ XILINX: BIE . FTHAY TLAVE

THALDANAEE

AARBE v —ay )
E7f T

CORE Generator™ B L O ¥ —FK HELE

~7udHR—h ]

AR R 1%

B 247 & T4k &5 A
BANDWIDTH ==l OPTIMIZED, OPTIMIZED Do NIk — 7Y O MMCM FiE
HIGH, WS MMCM 70/ J 5 7SR NG
LOW EELET,
CLRFBOUTMULT.E 3 Lfireh [ 5.0 ~ 1.0 B> JE e e 5 4 BB A S ST
N | 64.0 CLKOUT Zwy 7 i ) &l fE 3 DiEA 48 EL

$9., ZOfl. CLKOUT#.DIVIDE ffid LR
DIVCLK_DIVIDE (2 &0 H 77 & i % h3 vk

F0ET,
CLKFBOUT_PHASE 3 kfire vk | -360,000 ~ 0.000 vy T 4—RAAw I A ORART 72y M
)/ NgUR | 360,000 ERTHELET, 74— vy sayrk

L7 BE, MMCM O 70y 734 _TC
B OB 7 L ET,

CLKIN_PERIOD 77—k (nS) | 1,000 ~ 0.000 MMCM CLKIN1 A DA S EMATEELE
1000.000 T KEEIL ps ETTY, ZOMEITLTHRE
TOHMLENRHVET,
CLKOUTO_DIVIDE_F 3 Efze vk | 1,000 ~ 1.000 B JE 3k FE i B4 58412 CLKOUT
2@l N | 128,000 a7 W Ny E T oEAEEL £

4, ZOfl, CLKFBOUT MULT fE¥ L
DIVCLK_DIVIDE Iz &0 H 7 J8 3 $ehs v
FVET,

CLKOUT[0:6]_DIVIDE I 1~ 128 1 B D JE W B 5 328412, CLKOUT
say W hESETAEERELE

4, ZOff, CLKFBOUT MULT fE 3 X
DIVCLK DIVIDE (2 &9 H 77 & 3% 55 A3 ik

FET,
CLKOUTI[0:6] DUTY_ 3 kfre vk [ 0.001 ~ 0.500 CLKOUT 7y M DF a—TF 4 YAV %
CYCLE EE N | 0.999 B THRIEL 2T, 0.50 DRE, T2
T A AT INE 50% 1270 ET,
CLKOUTI0:6]. 3 Efrewk | -360,000 ~ 0.000 70y T 4—R w7 O T £y b
PHASE SBR[ 360,000 BERTHELSS, 74—V ~v7 7057%

L7 hTBHE, MMCM O 70y 734 T
B OIS 7 UET,

CLKOUT4_CASCADE - — %% | FALSE, TRUE FALSE W rmy 745 B2 128 10d KX UVMES | H
T155 8 (i v#) & CLKOUT4 43 JE8 D A 77
IZH A —RLET,

CLOCK_HOLD - —ft%% | FALSE, TRUE FALSE TRUE 04 VCO A %% CLKIN A48 %
THATO I PMEIRFFLET,
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=4k

s47

=}

TI4ILE

At BA

COMPENSATION

pe

ZHOLD .
BUF_IN |
CASCADE
EXTERNAL
INTERNAL

ZHOLD

sy NSIOFIE, ZHOLD TR ET S

ENRHVET, MMCM 74 —RK X\ 7Dy

T4Xal—var FikrEHELET,
ZHOLD : I/O L AXTODHR—NLR 2 A
LINEIZZ2 DI MMCM 2y 7 4K
L—yarLET,

INTERNAL : MMCM ORE T —R /3w
ISAE S, BTSN ERE A,

EXTERNAL : FPGA DA Ry R — 7%
I NET,

CASCADE : 2 20 MMCM 234 A% —K
s ET,

BUF.IN : ZO O IEE—RIZIZ—%
P BT ESNEYA, Z7uys A
7373 BUFG/BUFH/BUFR/GT CHEHEhE
nagEae<TT,

DIVCLK_DIVIDE

B

1~ 128

AN ey 7 k53T XTCol 17y o
Sy E AR E L. PFD I A& 5 CLKIN
o ELET,

REF_JITTER

3 EfrEwk
I NS,

0.000 ~
0.999

0.010

MMCM /R 7 4 —< > 2% ESE LT 5729 .
CLKIN1 Oy 2 fEEBELET, /SR
TR A OPTIMIZED (2725 TWnA e, fEA
BERNOH D TRWEEIFIA NI 7ay 71Tk
RRT A=A NERENFT, EHEEMOL
OTHDHYGE . EIX. AJ17ay I OMFFTy
2D Ul NX—FrT— (g KE—7 by B—
) ICKVIBESNALERHYET,

STARTUP_WAIT

7 =A%

FALSE., TRUE

FALSE

TRUE @354 . DONE 2% High (2722 R1Z
0y 73570, ZORENRFEESNTND
MMCM %5 ET,

USE_FINE_PS

PARVIZAW: ¢

FALSE, TRUE

FALSE

NI B RET 7 ANFI TS A FR—T )b

VHDL i2if ([ RE T —23Y)

KD 2 OORESTNFELEWEA T I — L., T4 T4 B = ORI AT E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MMCM_ADV: Advanced Mixed Mode Clock Manager

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

MMCM_ADV_inst : MMCM_ADV

generic map (

BANDWIDTH => "OPTIMIZED",

CLKFBOUT_MULT_F => 1.

0,

CLKFBOUT_PHASE => 0.0,

CLKIN1_PERIOD => 0.0,
CLKIN2_PERIOD => 0.0,

-- Jitter programming (HIGH,LOW,OPTIMIZED)

-- Multiply value for all CLKOUT (1.000-64.000).

-- Phase offset in degrees of CLKFB (0.00-360.00).
—— CLKIN_PERIOD: Input clock period in nS to ps resolution (i.e. 33.333 is 33 MHz).

-- CLKOUTO_DIVIDE - CLKOUT6_DIVIDE: Divide amount for CLKOUT (1-128)
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fuk
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CLKOUT1_DIVIDE =>
CLKOUT2_DIVIDE =>
CLKOUT3_DIVIDE =>
CLKOUT4_DIVIDE =>
CLKOUT5_DIVIDE =>
CLKOUT6_DIVIDE =>
CLKOUTO_DIVIDE_F => 1.0, -- Divide amount for CLKOUTO (1.000-128.000).
-— CLKOUTO_DUTY_CYCLE LKOUT6_DUTY_CYCLE: Duty cycle for CLKOUT outputs (0.01-0.99).
CLKOUTO_DUTY_CYCLE =>
CLKOUT1_DUTY_CYCLE =>
CLKOUT2_DUTY_CYCLE =>
CLKOUT3_DUTY_CYCLE =>
CLKOUT4_DUTY_CYCLE =>
CLKOUT5_DUTY_CYCLE =>
CLKOUT6_DUTY_CYCLE =>
-— CLKOUTO_PHASE - CLK
CLKOUTO_PHASE => 0.0,
CLKOUT1_PHASE => 0.0,
CLKOUT2_PHASE => 0.0,
CLKOUT3_PHASE => 0.0,
0.0,
0.0,

RRRERRRR

[elelololoNoNoNaN|
Hooooaoaoo

O v v v w w . u

_PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).

CLKOUT4_PHASE =>
CLKOUT5_PHASE =>
CLKOUT6_PHASE => 0.0,

CLKOUT4_CASCADE => FALSE, -- Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
CLOCK_HOLD => FALSE, -- Hold VCO Frequency (TRUE/FALSE)

COMPENSATION => "ZHOLD", —-- ZHOLD, INTERNAL, EXTERNAL, CASCADE or BUF_IN
DIVCLK_DIVIDE => 1, -- Master division value (1-80)

-- REF_JITTER: Reference input jitter in Ul (0.000-0.999).

REF_JITTER1 => 0.0,

REF_JITTER2 => 0.0,

STARTUP_WAIT => FALSE, -- Config DONE wait for LOCK (TRUE/FALSE)

-- USE_FINE_PS: Fine phase shift enable (TRUE/FALSE)

CLKFBOUT_USE_FINE_PS => FALSE,

CLKOUTO_USE_FINE_PS => FALSE,

CLKOUT1_USE_FINE_PS => FALSE,

CLKOUT2_USE_FINE_PS => FALSE,

CLKOUT3_USE_FINE_PS => FALSE,

CLKOUT4_USE_FINE_PS => FALSE,

CLKOUT5_USE_FINE_PS => FALSE,

CLKOUT6_USE_FINE_PS => FALSE

)

port map (
-- Clock Outputs: 1-bit (each) User configurable clock outputs
CLKOUTO => CLKOUTO, -- 1-bit CLKOUTO output
CLKOUTOB => CLKOUTOB, -- 1-bit Inverted CLKOUTO output
CLKOUT1 => CLKOUT1, -- 1-bit CLKOUT1 output
CLKOUT1B => CLKOUT1B, -- 1-bit Inverted CLKOUT1 output
CLKOUT2 => CLKOUT2, -- 1-bit CLKOUT2 output
CLKOUT2B => CLKOUT2B, -- 1-bit Inverted CLKOUT2 output
CLKOUT3 => CLKOUTS3, -- 1-bit CLKOUT3 output
CLKOUT3B => CLKOUT3B, -- 1-bit Inverted CLKOUT3 output
CLKOUT4 => CLKOUT4, -- 1-bit CLKOUT4 output
CLKOUT5 => CLKOUTS5, -- 1-bit CLKOUT5 output
CLKOUT6 => CLKOUT6, 1-bit CLKOUT6 output

-- DRP Ports: 16-bit (each) Dynamlc reconfigration ports

DO => DO, -- 16-bit DRP data output

DRDY => DRDY, -- 1-bit DRP ready output

-- Dynamic Phase Shift Ports: 1-bit (each) Ports used for dynamic phase shifting of the outputs
PSDONE => PSDONE, -- 1-bit Phase shift done output

-- Feedback Clocks: 1-bit (each) Clock feedback ports

CLKFBOUT => CLKFBOUT, -- 1-bit Feedback clock output

CLKFBOUTB => CLKFBOUTB, -- 1-bit Inverted CLKFBOUT

-- Status Ports: 1-bit (each) MMCM status ports
CLKFBSTOPPED => CLKFBSTOPPED, -- 1-bit Feedback clock stopped output
CLKINSTOPPED => CLKINSTOPPED, -- 1-bit Input clock stopped output

LOCKED => LOCKED, -- 1-bit LOCK output

—-- Clock Inputs: 1-bit (each) Clock inputs

CLKIN1 => CLKIN1, -- 1-bit Clock input

CLKIN2 => CLKIN2, -- 1-bit Secondary clock input
-- Control Ports: 1-bit (each) MMCM control ports

CLKINSEL => CLKINSEL, -- 1-bit Clock select input
PWRDWN => PWRDWN, -- 1-bit Power-down input

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

Virtex—=6 547 351) 5i/4F (HDL )
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-- DRP Ports: 7-bit (each) Dynamic reconfigration ports

DADDR => DADDR, -- 7-bit DRP adrress input

DCLK => DCLK, -- 1-bit DRP clock input

DEN => DEN, -- 1-bit DRP enable input

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

DWE => DWE, -- 1-bit DRP write enable input

-- Dynamic Phase Shift Ports: 1-bit (each) Ports used for dynamic phase shifting of the outputs
PSCLK => PSCLK, -- 1-bit Phase shift clock input

PSEN => PSEN, -- 1-bit Phase shift enable input

PSINCDEC => PSINCDEC, -- 1-bit Phase shift increment/decrement input
-- Feedback Clocks: 1-bit (each) Clock feedback ports

CLKFBIN => CLKFBIN -- 1-bit Feedback clock input

);

-- End of MMCM_ADV_inst instantiation

Verilog 8k ([ RA2 T —3Y)

// MMCM_ADV: Advanced Mixed Mode Clock Manager
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

MMCM_ADV #(
-BANDWIDTH("'OPTIMIZED™), // Jitter programming (HIGH,LOW,OPTIMIZED)
.CLKFBOUT_MULT_F(1.0), // Multiply value for all CLKOUT (1.000-64.000).
-CLKFBOUT_PHASE(0.0), // Phase offset in degrees of CLKFB (0.00-360.00).

// CLKIN_PERIOD: Input clock period in nS to ps resolution (i.e. 33.333 is 33 MHz).
.CLKIN1_PERIOD(0.0),
.CLKIN2_PERI0D(0.0),
// CLKOUTO_DIVIDE - CLKOUT6_DIVIDE: Divide amount for CLKOUT (1-128)
_.CLKOUT1_DIVIDE(L),
.CLKOUT2_DIVIDE(1),
_.CLKOUT3_DIVIDE(1),
.CLKOUT4_DIVIDE(1),
.CLKOUT5_DIVIDE(1),
.CLKOUT6_DIVIDE(1),
.CLKOUTO_DIVIDE_F(1.0), // Divide amount for CLKOUTO (1.000-128.000).
// CLKOUTO_DUTY_CYCLE - CLKOUT6_DUTY_CYCLE: Duty cycle for CLKOUT outputs (0.01-0.99).
.CLKOUTO_DUTY_CYCLE(0.5),
.CLKOUT1_DUTY_CYCLE(0.5),
.CLKOUT2_DUTY_CYCLE(0.5),
.CLKOUT3_DUTY_CYCLE(0.5),
.CLKOUT4_DUTY_CYCLE(0.5),
_.CLKOUT5_DUTY_CYCLE(0.5),
_.CLKOUT6_DUTY_CYCLE(0.5),
// CLKOUTO PHASE - CLKOUT6_PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).
.CLKOUTO_PHASE(0.0),
_CLKOUT1_PHASE(0.0),
.CLKOUT2_PHASE(0.0),
_CLKOUT3_PHASE(0.0),
.CLKOUT4_PHASE(0.0),
.CLKOUT5_PHASE(0.0),

.CLKOUT6_PHASE(0.0),

.CLKOUT4_CASCADE(*'FALSE™), // Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
.CLOCK_HOLD("'FALSE™), // Hold VCO Frequency (TRUE/FALSE)
.COMPENSATION(''ZHOLD"), // ZHOLD, INTERNAL, EXTERNAL, CASCADE or BUF_IN
_DIVCLK_DIVIDE(1), // Master division value (1-80)

// REF_JITTER: Reference input jitter in Ul (0.000-0.999).

-REF_JITTER1(0.0),

-REF_JITTER2(0.0),

_.STARTUP_WAIT('FALSE"), // Config DONE wait for LOCK (TRUE/FALSE)

// USE_FINE_PS: Fine phase shift enable (TRUE/FALSE)

.CLKFBOUT_USE_FINE_PS(''FALSE™),

.CLKOUTO_USE_FINE_PS("'FALSE™),

-CLKOUT1_USE_FINE_PS("'FALSE")

-CLKOUT2_USE_FINE_PS("'FALSE')

-CLKOUT3_USE_FINE_PS(""FALSE™)

-CLKOUT4_USE_FINE_PS("'FALSE')
D
)

.CLKOUT5_USE_FINE _PS("'FALSE'
.CLKOUT6_USE_FINE_PS("'FALSE"

Virtex-6 547 31) 4K (HDL A)
224 http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

)
MMCM_ADV_inst (

// Clock Outputs: 1-bit (each) User configurable clock outputs

.CLKOUTO(CLKOUTO) ,
.CLKOUTOB(CLKOUTOB),
.CLKOUT1(CLKOUT1),
.CLKOUT1B(CLKOUT1B),
.CLKOUT2(CLKOUT2),
.CLKOUT2B(CLKOUT2B),
.CLKOUT3(CLKOUT3),
.CLKOUT3B(CLKOUT3B),
.CLKOUT4(CLKOUT4),
.CLKOUTS(CLKOUT5) ,
.CLKOUT6(CLKOUT®),

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

el
COOCOOCOO0O
[l N N e e

1-bit

CLKOUTO output
Inverted CLKOUTO output
CLKOUT1 output
Inverted CLKOUT1 output
CLKOUT2 output
Inverted CLKOUT2 output
CLKOUT3 output
Inverted CLKOUT3 output
CLKOUT4 output
CLKOUTS output
CLKOUT6 output

// DRP Ports: 16-bit (each) Dynamic reconfigration ports

// 16-bit DRP data output

// 1-bit DRP ready output
1-bit (each) Ports used for dynamic phase shifting of the outputs

// 1-bit Phase shift done output

// Feedback Clocks: 1-bit (each) Clock feedback ports

// 1-bit Feedback clock output

// 1-bit Inverted CLKFBOUT

// Status Ports: 1-bit (each) MMCM status ports

.DO(DO),
.DRDY(DRDY),

// Dynamic Phase Shift Ports:

.PSDONE(PSDONE) ,

.CLKFBOUT (CLKFBOUT) ,
.CLKFBOUTB(CLKFBOUTB),

.CLKFBSTOPPED(CLKFBSTOPPED), // 1-bit Feedback clock stopped output
_.CLKINSTOPPED(CLKINSTOPPED), // 1-bit Input clock stopped output

.LOCKED(LOCKED) ,

.CLKIN1(CLKIN1),
_CLKIN2(CLKIN2),

_CLKINSEL(CLKINSEL),
. PWRDWN (PWRDWN)) ,
_RST(RST),

.DADDR(DADDR),
.DCLK(DCLK),
.DEN(DEN),
.DI(DI),
.DWE(DWE) ,

// Dynamic Phase Shift Ports:

.PSCLK(PSCLK),
.PSEN(PSEN),
.PSINCDEC(PSINCDEC),

// 1-bit LOCK output

// Clock Inputs: 1-bit (each) Clock inputs

// 1-bit Clock input

// 1-bit Secondary clock input

// Control Ports: 1-bit (each) MMCM control ports

// 1-bit Clock select input

// 1-bit Power-down input

// 1-bit Reset input

// DRP Ports: 7-bit (each) Dynamic reconfigration ports

// 7-bit DRP adrress input

// 1-bit DRP clock input

// 1-bit DRP enable input

// 16-bit DRP data input

// 1-bit DRP write enable input
1-bit (each) Ports used for dynamic phase shifting of the outputs

// 1-bit Phase shift clock input

// 1-bit Phase shift enable input
// 1-bit Phase shift increment/decrement input

// Feedback Clocks: 1-bit (each) Clock feedback ports
// 1-bit Feedback clock input

_CLKFBIN(CLKFBIN)
)

// End of MMCM_ADV_inst instantiation

% M 1E R
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MMCM_BASE

: Mixed signal block designed to support clock network deskew, frequency synthesis, and

jitter reduction.

MMCM_BASE

— CLKFBIN

— CLKFIN1

— PWRDWN

— RST

CLKFBOUT |——

CLKFBOUTB |——

CLKOUTO —

CLKOUTOB |——

CLKOUT1 pb——

CLKOUT1B |——

CLKOUT2 b——

CLKOUTZ2B |——

CLKOUT3 |—

CLKOUT3B |——

CLKOUTS4 ——

CLKOUTS pb——

CLKOUTE b——

LOCKED p——

ME

X11186

ZOAUR =R NI, IRy I Xy "D =T DAF 2 —fiHE | A K, Oy 2R E TR — 572D DIREE T
w7 T, TO0 0 W HEMNLTTarILhTHIENTEET, 2FY 001X 2, 01 1% 3 THATILIH s
TLTEET, 7275, 1 DD VCO TTRTOAV L ZEFRENIT 570, VCO BERE K HE T XTol v 2L
FICIZT A0 EERHYET, CLKFBOUT 3L CLKFBOUTB I3y 7 ZBkE 4+ 502 ffi i TXx %473, CLKin J&

BBLFECIZTORBERDHVET,

R—bDEREA

R—+4 vl ] e
CLKFBIN AN 1 sayy T 4—RKNw 7 NT]
CLKFBOUT H 1 HH MMCM 74 —R X7 H
CLKFBOUTB H 1 KERL72 MMCM 7 —K w7 Z7ay 77
CLKIN1 AN 1 L7y N
CLKOUTI[0:6] H 7 7.1 vk 2—Y—ar I XaTT7 I rayIH ) (0 ~ 6) T, 1 (UNA/3%
ENT=H D) 935 128 £TO VCO MARH S (o —5 —HHill 48 7 )
FHRELEZLO T, HAZay 23 i 7 LR WRD I
PEARTZA L, IELWT 4 —R N7 a7 4ol —arO AN
a7\ T T4 L TCNET,
CLKOUTI[0:3]B H 77 4.1 Evh CLKOUT[0:3] # X#EL7=HDTT,
LOCKED H 7 1 MMCM 5D H 77T MMCM C, FEFZS I TV AR N THLAR
TIAASNRGE T LicZ &, PPM &N THEME RS — L7225 7R
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R—r4 24T 1] e
LEd, MMCM 1L, EIRFEARICHEBINICOY 7 LET, RO
TYMIARETT, ANTavIMEILLSGA . T3 T 7144
UMIERDEETSGE (N 7ay 7Ry 7 M d) 12, LOCKED
NTF 4T —hENET, MMCM % LOCKED AT 47 % —hSh
~#%ICHBEIMICey s LET,
PWRDWN A 1 INT = ZG U INA U AB  —= REILE T, MMCM AR T,
RST A7 1 FERMYEYMEH, RST {5 51L, MMCM OIERBIEZTT, D
B R DBSNDHE MMCM [ ZRMIL THA X —7 TR &,
ANNravroarsavay (JBERRE) REDLAGEE, VEyh
IEARETT,
THADANFE
AVAR L —gy ]
£ AT
CORE Generator™ 8L 74—k 4
~7udHR—h A
ERAARELE &
B 24T E TIAIE 5t B
BANDWIDTH el OPTIMIZED. OPTIMIZED TR N~ —T L E D MMCM LT
HIGH, BT 7 MMCM 7 a5 5 7L Y X Lk
LOW FBELET,
CLKFBOUTMULT_F 3 Bty 5.0 ~ 1.0 WD JE A AT ARSI T _TD
FE N | 64.0 CLKOUT 7wy i )z llifE & HEL
F4, ZOfE. CLKOUT#DIVIDE B L
DIVCLK _DIVIDE (2 &0 H 77 J& 35 $x 23 vk
F0ET,
CLKFBOUT_PHASE 3 kfire vk | -360,000 ~ 0.000 sawy T 4—R I ORARA T 2o e
yR@h/ NS | 360,000 EHTHEELET, 74— vy sy r%
7B E . MMCM O 17y 7 34T
ADMEIALFH 7 RLET,
CLKIN1_PERIOD Z7ra—h (nS) | 1,000 ~ 0.000 MMCM CLKINI Ao A A A E=HELE
1000.000 T, HBEIXps FTCTT, ZOMITHLTERE
THMLENRHYET,
CLKOUTO0_DIVIDE_F 3 Efire vk | 1,000 ~ 1.000 oD JE B B 58412 . CLKOUT
FR@h/ N | 128,000 ruy 7 WD ey 8T HEEREELE
4., ZoOfli, CLKFBOUT MULT fE3 L
DIVCLK_DIVIDE i {Z &0 H 77 J& 35 i s ok
FNET,
CLKOUTI[0:6].DUTY_ 3 Efze vk | 0.001 ~ 0.500 CLKOUT 7uy /M DT 2—F 4 %47
CYCLE T/ NIR | 0.999 NENR—TNTHRELET, 0.50 DA,
T a—T 4 AT 50% (2720 FET,
CLKOUT(0:6]_PHASE 3 kfre vk | -360,000 ~ 0.000 CLKOUT Zuvy s h oM+ 7 v oh%
B/ NS | 360,000 ERCHELET, 90 13 90 EE-I1L 45
D 1Y AZNVOMFA T B, 180 1 180
FEEIT 25D 1 A7 VONARA T 2k
RLUET,
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=5k

"84T

fE

TIAIE

&t B3

CLOCK_HOLD

7 — AR

FALSE. TRUE

FALSE

TRUE D54 VCO J&# $a CLKIN 485k
TAETOMIT PEICRRFLET,

DIVCLK_DIVIDE

i

1~ 128

ANN17ay 2\ x5 T _XCOM N r7ay o
SIEAEIEE L, PED IZA1&N% CLKIN
%éj\}% bi?‘*o

REF_JITTER1

3 Efre vk
FRE)/ N

0.000 ~
0.999

0.010

MMCM /X7 p—< o 2k it 4570 U
TrL A say I OIFYy AMEERELE
T, NURIEERED OPTIMIZED 12725 T
BE AEDBEEH DL D TRWEEIZA I Z7ay
BT 7R /NT A—Z PRSI FET, AR
BEAOL D THLGE | EIX, AJ17ays0
HFo w20 Ul N—tErTF—Y (R —2
by BE—2) IZXVRESNDOLERHVET,

STARTUP_WAIT

7 — K

FALSE, TRUE

FALSE

TRUE ®#4 . DONE 7% High (2725 RiIC
0y 75720 ZOBENRRESNTND
MMCM ZFFHET,

EER N2
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MUXF7

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

M=

IOTHAY ZVANE, RIET DN 0T 0T T=TNEBEDE T T 777 ar DNy I Ty T T—=7 V&
720X 8:1 v VT T VLIV EAERT DI D~ IVT TV IY Ty rvarw A TUACRLET, 10 BEOVL AT
L. MUXF6 Or—H/L 77 (LO) 28k LE3, BELIZRAT (S) 1X, EOWNEHAY N THEREI CXET, S 2 Low O
BAIT 10 2NRINEHL, High OEA1E 11 2NBIRENE T,

ZDIED, v—HVH S1%EED MUXFT.D BEX O MUXFT.L WY, BIpBH AT TNV CLATUMIIORAIL T
TR LV EREIITOMNERZ LG A A TEET,

WX

AR H B
S I0 I (0]

0 10 X 10

1 X 11 I

0 0 0

X 1 1 1
G NOE L

R—r% AR ] B EE

0 H 1 PFLABELARE~D MUX D H S

10 AT 1 AJ1 MUXF6 LO H )iz #ke)
5l AT 1 A (MUXF6 LO H /ic#sse)
S AN 1 MUX ~D A3V 7R
THAODANAE

AAR L m—g )

HER HELE

CORE Generator™ BL O 4 —FK N

~7adYR—h A\]
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VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_inst - MUXF7

port map (
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S=>S8 -- Input select to MUX

);

-- End of MUXF7_inst instantiation

Verilog E21k (A2 RA T —3Y)

// MUXF7: CLB MUX to tie two LUT6”s or MUXF6’s together with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), // Input (tie to LUT6 06 pin)
.S(S) // Input select to MUX

)

// End of MUXF7_inst instantiation

s HIE R

Virtex-6 FPGA D& ¥} (22— — TAFBLOT =2 —1)
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MUXF7_D

: 2-to-1 Look-Up Table Multiplexer with Dual Output
MUXF7_D

M=E

ZOTFHAY L ACNI ST AN I T TN E G DLR T T I 7iarOAy Ty F—7)VF
7213 16:1 ~ VF VLIV EAVERTHZD D~ VT TV IY Ty riarwArTVARCET, 10 BEONIL ABIZ
1L, MUXF6 or— V)] (LO) 28 LE3, BELIZRAT (S) 1X, EOWNHBAY N THEREI CXET, S 2 Low O
BAIE 10 2NBINEN, High OHAIE 1L 2NBIRENE T,

H7 0 & LO T, BeEmIZRT Y, ) O lx—MmiA 2 —axshTd, LO H711%. [RILC CLB A7 A AHN
WZHDHIDOAN T ORI HLET,

iR
AR 5
S 10 I 0 LO
0 10 X 10 10
1 X 11 11 11
X 0 0 0
X 1 1 1 1

R—b D& A

R—t4& 7 H B T aE

O o 1 LABELH~D MUX O H 7
LO H 1 a2 — AR ~D MUX O H 5
10 AT 1 A7) (MUXF6 LO /)12 #et)
1 AT 1 A1 (MUXF6 LO H F71cB5#5¢)
S AT 1 MUX ~DO ATV 7R
THAVDARNEE

AVAR =gy nJ

HE 7 HELE

CORE Generator™ L w4 —F )

~7rdOHPR—hk ]
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VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_D_inst : MUXF7_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

)

-- End of MUXF7_D_inst instantiation

Verilog 8k (A RAV T —3Y)

// MUXF7_D: CLB MUX to tie two LUT6”’s or MUXF6’s together with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.00, // Output of MUX to general routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), // Input (tie to LUT6 06 pin)
.S(S) // Input select to MUX

)

// End of MUXF7_D_inst instantiation

s HIEHR
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MUXF7_L

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

M=

ZOTHAY TV AN, ST NI T T T=TNEMBEDE T T I 77 ar DNy I Ty T—TVE
7213 16:1 < VT LIV EER T DD DO~ NT LI Ty riar e A TVACRLET, 10 BELO L AT
1L, MUXF6 Or— V77 (LO) 28k LE3, BELIZRAT (S) 1X, EOWNEHAY N THEREI TXET, S A Low @
BAIT 10 2NRINE L, High DA 1T 11 2NBIRENE T,

LO /1%, R CLB AFA ANIZHDRID A E DAL £,

i I R

ARB e
S 10 1 5
0 10 N "

! X 11 T

0 0 5

X ) . -
R—b 7B

R—hr4 AR ] 1 EE

- s ! 72— VBRSO MUX O HYT)
10 IS ! v

11 IS ! i

> AT 1 MUX ~D A fEL 7k
THAVDARNEE

AVAR Y =gy o

Hewm o

CORE Generator™ LU 1 —R [

~7aDYR—h R

VHDL £k (/2 RA T —S3Y)
KD 2 OO STNIFELLWEEA o — L., = T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_L_inst : MUXF7_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

):

-- End of MUXF7_L_inst instantiation

Verilog 521k ([ RAB L T—23Y)

// MUXF7_L: CLB MUX to tie two LUT6’s or MUXF6’s together with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), /7 Input (tie to LUT6 06 pin)
.S(S) // Input select to MUX

):

// End of MUXF7_L_inst instantiation

AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT —F#2—1)
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MUXF8

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

X10687

M=

ZOFHAYy L AUNME, WS Ty T —T L MUXFS, MUXF6, X MUXFET BB T. 8 77
Yary Oy TS T—T NVERT 16:1 v VT TV IV RN T AT O~V T LY Ty g% CLB 2
il (AT AR 8AH) IZA T VALRLET, 10 BEOVNL AAIZiE, MUXFT ©our—Hhu 7 (LO) 28k LEd, L7k
AST () 1E EORE Ry THEREN TXET, S 2% Low OIFAIE 10 2SEBIRNEH, High OHAIT 11 28BS E T,

MR

AR H 7
S 10 I 0

0 10 X 10

1 X 11 1

X 0 0

X 1 1 1

R—rDERHA

R—kr4£ L g L 3:1

0 o 1 PLABLAR~D MUX O )

10 AT 1 AJ3 (MUXFT LO H 02 ##0)
1 AT 1 AF1 MUXFT LO Hi 3z #E#6t)
S AT 1 MUX ~D AL 71
THAUDARNAE

AVAR =gy nJ

HE 7 B

CORE Generator™ 33X\ ¥ —K AH]

~7rdOHPR—h ]

VHDL Bt (/2 RE2 T —23Y)
KD 2 SO T HFIELE VAT — L, T T AT 4B =S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_inst : MUXF8

port map (
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX
):

-- End of MUXF8_inst instantiation

Verilog 521k ([ RAB L T—23Y)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF8 MUXF8_inst (
.00, // Output of MUX to general routing
-10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

):
// End of MUXF8_inst instantiation

AR

Virtex-6 FPGA D& ¥} (2—H— TAFBLOT =2 —1)

Virtex-6 547 31) 4K (HDL A)
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£ XILINX: BIE . FTHAY TLAVE

MUXF8_D

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

ME

ZOTHAY ZUACNE, KIRT DNV T w7 T—T L 4 D& MUXFS % 2 DflAHHET, 8 77 oiardiy
IT o7 T—TNERF 3211 AV F T VLIV EERT 720D~V TF T LI Ty ark, CLB 2 fH (A7 A A8
) IcA FUALCRUET, 10 BLOIL ANITIZ MUXET Oa— AV (LO) 24 LE T, L ZRAT () 13,
EONE Ry M THEREI TEE 3, S 2 Low DAL 10 23N 4L, High OFAIT 11 2B INSHET,

H77 0 & LO T, BeeEmICRU Y, 71 O lx—Memie A Z—axshTd, LO H711%. FILC CLB AT A AN
WICHDHRIDO NS E DR ITHERLUET,

mIER
AR H A
S I0 I (0] LO
0 10 X 10 10
1 X 11 11 11
0 0 0 0
X 1 1 1 1
R— D5
R—r4% AR = B EE
0 H 1 PLABLAR~D MUX D H
LO H 1 o—HUER R~ MUX O H
10 A 1 A1 MUXFET LO i /7ic#5%%)
I AT 1 A7 MUXF7 LO H /7128 5¢)
S A7 1 MUX ~D A JjEL 7k
THAD AN
AVAR Y T—gy af
B i 4E
CORE Generator™ 8BX O 4 ¥ —FK ASH]
<~ 7uadPR—h A}
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VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_D_inst : MUXF8_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX
)

-- End of MUXF8_D_inst instantiation

Verilog 8k (A RAV T —3Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF8_D MUXF8_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.00, // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

);

// End of MUXF8_D_inst instantiation

s HIEHR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =& —1)
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£ XILINX: BIE . FTHAY TLAVE

MUXF8_L

: 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

3]

X10685

M=E

ZOFYPALY L AUNE, ST BT T T T —T L 4 0L MUXES % 2 DA S bE T 8 777 ar Dy
IT o7 T—TNEE 3211 AV F T VLIV EERT 7200~V TF T L IY Ty ark CLB 2 fH (R4 A8
) 1A FUALCRUET, 10 BLEOL ANITIZ, MUXET Oa—H L (LO) 24 LET . EL2ZRAT () 1.
EONE Ry M THEREI TEE 3, S 28 Low DAL 10 23N 4L, High OFAIT 11 28BS ET,

LO A, R CLB AZ7AANIZH DD AN EDHER AL £,

i 28 3%
AR 7
S I0 I LO
0 10 X 10
1 X 11 11
X 0 0 0
X 1 1 1

R—rDERHA

R—t4& A [ 2 4 ae

LO ) 1 72— AR~ MUX O H )
10 AT 1 A (MUXF7 LO 712 85#¢)
I AT 1 AJ7 (MUXFT LO tH 7712 #6t)
S AS 1 MUX ~D AL 71
THAODANEE

AV AR =g aJ

i HELE

CORE Generator™ L w4 —FK )

~7rdOHR—h ol

VHDL 838 (/2 RA T —23Y)
WD 2 SORETREIELANEA A — L, =o 5 (T EE ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_L_inst : MUXFS_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX
):

-- End of MUXF8_L_inst instantiation

Verilog 521k ([ RAB L T—23Y)

// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
-10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

):
// End of MUXF8_L_inst instantiation

AR

Virtex-6 FPGA D& ¥} (2—H— TAFBLOT =2 —1)
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OBUF

: Output Buffer
OBUF

o

%9445

ME

ZOT YAy ZVACNIHER )8y 7 7T IME 5% FTAAT =R T2 FPGA 7 /32 B ZERE 4572
DIHEHALES, T A DOFT_RTOH IR —RZ OBUF, OBUFT, OBUFDS, OBUFTDS DN F g #3244
ERHVET,

DXL A MINERIFE 2O BEL . Ty 7 b T 55 5 OBEERA ML £7, 1/0 7ryZ (I0B) W
IZHVET, H7) (0) 1%, OPAD £721% IOPAD IZHfe S ET, ZDOTL AN CIL, LVITL Mk 23 H S, DRIVE
K& SLOW F72i% FAST Hil#0A L CBEhEFE AL — L — BRI C&E T, 7 74/Lh Tl DRIVE=12mA,
A— L —hE SLOW IZRESNTWET,

A — 0D B8

R—kr4 L & B ge
O ) 1 B BALI AR —MoEE#EHR S D OBUF O )
I A7 1 OBUF O AF1, AR —b BB+ 0y 7128k
THAVDANEE
AV AR =g ]
i i
CORE Generator™ 3L\ 4 —K AT
~7rdOHPR—h ]
ERATREGTEIE
B 247 | {E TI4IE HAE]
DRIVE I 2,4,6,8,12,16, |12 HAI OB EIRERELET, FFA M Tx
24 HARWVEZfEH L TTEE0,
IOSTANDARD X5 | 72y —hEsM | DEFAULT TL AN /0 HAEEEID S TET,
SLEW 325441 | SLOW, FAST SLOW HARTGARDZNL— L —EfRELET, Z
DFEMEORE R EF LT, T—F— B
HLT7ZENY,

VHDL i2ik (f 2V RE S T—23Y)

KD 2 SO T HFIELE VAT — L, T T AT LB S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;
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-- OBUF: Single-ended Output Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

OBUF_inst : OBUF

generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => ""SLOW'™)

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

):

-- End of OBUF_inst instantiation

Verilog B8k (A2 RA T—3Y)

// OBUF: Single-ended Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

OBUF #(
_.DRIVE(12), // Specify the output drive strength
- 10STANDARD("'DEFAULT"), // Specify the output 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate

) OBUF_inst (
.0(0), // Buffer output (connect directly to top-level port)
(D // Buffer input

)
// End of OBUF_inst instantiation

E3 AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =& —1)
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OBUFDS
. Differential Signaling Output Buffer

| o
e
OBUFDS

X955

M=

ZOFHPA L ACMNT, IRBIEDOZETE 5 (1.8V CMOS) 2V R —h 5 —DH w77 T4, NEEKE
HPLSEEL, Ty T NO M T AEFOBEBERA AL ET, HAICE 2 DO RRHKR—F (0 BLOB) 2
HY, IbDOR— et ENl~2H | (AL —T | LIFONET, v AZEAL —T71X MYNET & MYNETB D X912,
FCimBEFORIORELZRLET,

MR

AR H

I 0 OB
0 0 1
1 1 0

R—b D& EA

HK—h 4% la g ke
¢ H 7 1 Diff p H 77 (i AL — M E B8 ¢)

OB H A 1 Diffn HF1 (B EALAR — M B HERE)

I A7 1 Ny 77D AT
FHALDANI %

AAHR T —g HeAm

HE Ay

CORE Generator™ B X' 4 —FK N

~7udHFR—h KA

FERATELE M

B 247 | E TIHILE &5 BA

[OSTANDARD wEF| | F—xL— a5 | DEFAULT TUL ALV /O HAkEE0 S TES,

VHDL §2ik (/2 RA L T—S3Y)
WD 2 SORETNEIELANEA I — L, =o 5T H S ORI HT £,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- OBUFDS: Differential Output Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

OBUFDS_inst : OBUFDS
generic map (
10STANDARD => "'DEFAULT™)

port map (
0 =>0, -- Diff_p output (connect directly to top-level port)
OB => OB, -- Diff_n output (connect directly to top-level port)
1 =1 -- Buffer input

);

-- End of OBUFDS_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// OBUFDS: Differential Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

OBUFDS #(
- 10STANDARD("'DEFAULT') // Specify the output 1/0 standard
) OBUFDS_inst (

.0(0), // Diff_p output (connect directly to top-level port)
.0B(0B), // Diff_n output (connect directly to top-level port)
RIQ) // Buffer input

):
// End of OBUFDS_inst instantiation

E=3 R

Virtex—6 FPGA DE#} (= —H— HARBLOT —#—1)
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OBUFTDS

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

T

U
s
OBUFTDS

XO2600

M=

ZOTHAy T AVCNI IKEEZEBES2HERT5H /3077 T3, OBUFTDS Tk, T Ay L_ULDAV
B—T A MEFIT, — F N =2Z | T bH— N AL —TF 1D 2 DD F AR —1 (0, OB) TEINET, v
HEAL—T L MYNET P & MYNET N © X511, FUHEE RO R OREL RLET,

mIER

AR H A

I T (0] OB

X 1 7 7

0 0 0 1

1 0 1 0
R—bdERBA

R—r4 AR ] e

o i) 1 Diff p Hi 77 (e b7 A¢— 2 I B0
OB 77 1 Diff n 77 U AR — M E B ¢E)
[ ATi 1 Ny 77D NI

T AJi 1 NIAART —h A =T VAT
FHALLDANF*

AAR =g Heds

Hem A

CORE Generator™ BL Uy 4% —K NI

~7adHR—h PN

ERAARELE

B 247 | & TIAILE s ER

IOSTANDARD vy | 2—xy—ram | DEFAULT /O kAL AL MIEID Y T
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VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFTDS: Differential 3-state Output Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

OBUFTDS_inst : OBUFTDS
generic map (
10STANDARD => "'DEFAULT'™)

port map (
0 =>0, -- Diff_p output (connect directly to top-level port)
0B => OB, -- Diff_n output (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input

)

-- End of OBUFTDS_inst instantiation

Verilog 821k (A2 RA T—3Y)

// OBUFTDS: Differential 3-state Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

OBUFTDS #(
- 10STANDARD(*'DEFAULT"") // Specify the output 1/0 standard
) OBUFTDS_inst (

.0(0), // Diff_p output (connect directly to top-level port)
.0B(0B), // Diff_n output (connect directly to top-level port)
RIOB // Buffer input

_T(D) // 3-state enable input

);

// End of OBUFTDS_inst instantiation

s HIEHR

Virtex-6 FPGA D& ¥} (2 —H— AN BLOT =2 —1)
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ODDR

: Dedicated Dual Data Rate (DDR) Output Register

ODDR

[e]
o lo o [# R |2

X108

M=

ZDOTH AL U AUMI, FPGA T A ANSLT 27 )V 5 —% L—k DDR) 1§ 52X ET5 -0 0HEHE IV A
X CF, ODDR Z'UIT7 47 Tlid, FPGA IHDT — X &R ETAHDIIKKT DO 7ayy =y U2 TlidZed, Btrmys
TyVEMERHTAILELARE T, ZHICEY ZAI T BNEHEIC 5T B0 CLB VY —Ab M EHHYEE A, F

7= ODDR % SelectlO™ ffEL T S £,

ODDR DE—F

ZOTLAUNT 2 ODOF—RTEMWELET, 2N HDEF—FRIE. DDRCLK EDGE @i TR ELF T,
OPPOSITE_EDGE &—F : i@ ® DDR S CTTF—#&Z X ELET, DL idZuys C OH BBy T iz
YoV TEN D2 I PNy TR T TENET, QI ray s =y TEELET,
SAME EDGE &—F : 5 —Z|37uy7 C OOy T ODDR H 0B EESNET A, ODDR ~D 2 AJJ
Nrav (g5 C OIMNH ENVT P TEEL, BINIENTZL ARy /(g5 C OINLH FRV Ty TEMEL
¥4, ZoMEEAF AT 5L DDR F—XIIRIL /ey =T ODDR ICEVIAENET,

R—bDEREA

R—r4& 4T & HHE

Q A 1 7 —# 73 (DDR), I0B /Sy Ric#EESnET,

C AT 1 say I N, /ey AIETT,

CE AT 1 Jayy A 3x—7 VAT, High (Z725E, R—K C Oravy 7 AFjH
AF—=T N0 ET,

D1 : D2 A 1 (EEh) F—% AJ1, DDR 5 —%#% ODDR &L 2—/LIZ A ST 58 TF,

R A 1 Uk, SRTYPE DR EICL>TRRVET,

S AH 1 tvh, 77747 High ®FER# v 2 T4, SRTYPE JEMED
BRECED . FEICH R0 ET,

THAODARNEE

AVAB Y T—a HELE

Hed AH]

CORE Generator™ 3L U —F ol

~z7adHPR—k ol
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AR R 1%

B 24T [ T4k 8

DDR_CLK_ ==l OPPOSITE EDGE, OPPOSITE EDGE | DDR O 5 —# %5 — R & #ER
EDGE SAME EDGE

INIT L 0.1 1 Q DI

SRTYPE ==l SYNC, ASYNC SYNC NI VDRANOT F v ot TiN

VHDL 2k (/2 REA T —23Y)

KD 2 SO CHFIELE VAT — L, T T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ODDR: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

- Virtex-6

-- Xilinx HDL Libraries Guide, version 12.1

ODDR_inst : ODDR

generic map(
DDR_CLK_EDGE => "OPPOSITE_EDGE", -- "OPPOSITE_EDGE"™ or ‘'SAME_EDGE"
INIT => 07, -- Initial value for Q port (°1” or ’07%)
SRTYPE => "SYNC'™) -- Reset Type ('ASYNC"™ or "SYNC')

port map (

Q => Q, -- 1-bit DDR output

c =>2¢C, -- 1-bit clock input

CE => CE, -- 1-bit clock enable input

D1 => D1, -- 1-bit data input (positive edge)
D2 => D2, -- 1-bit data input (negative edge)
R => R, -- 1-bit reset input

S =S -- 1-bit set input

)

-- End of ODDR_inst instantiation

Verilog 581t ([ RA2 T —3Y)

// ODDR: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

ODDR #(
_DDR_CLK_EDGE(*'OPPOSITE_EDGE'), // "OPPOSITE_EDGE"™ or "SAME_EDGE"
-INIT(17b0), // Initial value of Q: 1°b0 or 1°bl
_SRTYPE("'SYNC'™) // Set/Reset type: "SYNC" or "ASYNC"

) ODDR_inst (

Q(Q, // 1-bit DDR output

.C(O), // 1-bit clock input

.CE(CE), // 1-bit clock enable input
.D1(D1l), // 1-bit data input (positive edge)
.D2(D2), // 1-bit data input (negative edge)
-R(R), // 1-bit reset

.S(S) // 1-bit set

);

// End of ODDR_inst instantiation
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OR2L

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

OR2L

X11166

ME

ZOTHAY ZLANTIE, 2T 4F 2l =V a /RERATAA Ty F T2 ANJ) OR T —bDT 77 ar Ml il
SNET GREERZZR), ZOTV AV TLE, vy DV O /Ty F VY =2 AE I —RA 729528
T oYy 7 LAV EHIL T T A ADOR Yy VEREZmOLZENTEET, ZOTLAVMILIRAZD /Ry
BIOERBEICHEL 5250 THEEL TSN, AND2BIL %7213 OR2L L AV REATA AR E T HE, D

DL P AZBIOTyFHEH TERIRVET,

imE R
AR H A
DI SRI 0
0 0 0
0 1 1
1 0 1

R—bDEREA

R—h4 547 = 1 Re
0 7 1 OR 7 —hDHih
bl AT 1 FLATA RIS DY —A LUT (B BRSNS T 27 47 High DA
SRI AT 1 B ATAAINNEY —ASNDT 7T 147 Low DAS)
AE . O AND2BIL £721% OR2BIL & | DD RATA AT/ Nw 7T 5T
1E ZOANICEBOE a2 TOMLERHVET,
THADANAE
AVARB L E—ay HeAm
HERR A]
CORE Generator™ LW 4 —FR R
~ 7O R —h ENG

s HIEHR
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OSERDESET

: Dedicated IOB Output Serializer
OSERDESE1

—1 CLK

— CLKDIV

— CLKPERF

— CLKPERFDELAY

— D1

— D2

— D3

— D4

— D5

——1 D6

—— OCE

— ODV

— SHIFTIN1

—1 SHIFTIN2

— RST

— TCE

— T

— T2

— T3

— T4

— WC

OCBEXTEND p——

OFB —

oQ ——

SHIFTOUT1 |——

SHIFTOUT2 pb——o

TFB b—

Q p——

ME

X11168

ZDOTVLAUNT, @R — AR AL Z—T 2 ADA L TVA T = a \R b LTz uy s By V) — 2%
o, HHAARTLIL/LUT L a2y X—2T4, £ OSERDES a2 —/LZ, F —FBIL RN A AT — Ml ## O &
ATV T A4 NEENTOET, T—HF VITITAFBIONNTART —F VI TIA4YIL, Wi HF LD SDR 8L O DDR
EF—RNIZar74Xalb—arCEEd, 7 —FTiL 6:1 £T (OSERDES IEZIEEL TWAEHEL 10:1 £T) O
T FIAAT =TI 4:1 FTOVIT IR DITT, @R AT 77V r—ar VR —hT 57200
Bl DDR3 £E—FHHVET,
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AR— D 5t 5

R—r4£ /AT = B EE

CLK ATi 1 EEZav I N1, RGL /)T a o — 2R ERE9 5O I fE
HAT57m0vy7 AJ1TH,

CLKDIV AH 1 BB IOy I NS, 2RTLIL /T IV A R — B EERET 5 DI
FHLET, CLK A—NMIEFishIny a0y BLicray 7 TT,

CLKPERF A 1 MMCM NSO E ST f—< A say 2% OSERDESEL IZf:#E457=

HOHESAO—ETY, DDR3 7 7V/r—3ia>0 MEMORY DDR3
TR TORMHAFETT .

CLKPERFDELAY A7 1 MMCM 75 IODELAYEL # /L CRBESHIZE /T 4 —~ 2 A
s % OSERDESEL (ZH4G T 2720 O FH SAD—HT7,
DDR3 77U 4 —< 520 MEMORY_DDR3 & — R Co Zffi JH A[HET
4, IODELAYE!L #f# L T CLKPERF Z¥EEL T\ EHi,
CLKPERFDELAY % CLKPERF &[RIUY — A IZHEk L TLTEEW,

D1 ~ D6 AF 1 NIV T —H AN, XTIV T —H i, D1 ~ D6 )5 OSERDES
EVa— VICASNET, ZNHDOFR—NMNI FPGA [T, 2
~BEYMIary74F¥al—i g TEET, 2 -0 HD OSERDES

% SLAVE E—R T+ HZLI12dY, 10 B NETOIEEZ YR —h

TEET,

OCBEXTEND H D 1 DDR3 E—RTf#iJHL . CLK % CLKPERF ¥7-/% CLKPERFDELAY
IS DD NER A T 72XV ATV EILRLTZZ
LERLET,

OCE AT 1 T =% NAHOT 7T 47 High Dr/vy s £ Fx—7 )b

ODbV AT 1 MEMORY _DDR3 =—RHOH AR 7D —E T4, IODELAYEL

% L7z CLKPERFDELAY FZIE2S Y JE I L0H KREWH AT,
Z—H— High 27 % —hrLEF, DDR3 77U r—a0d
MEMORY _DDR3 & —K-T® A H A HE T3, MEMORY_DDR3 & —
REERLARWEESIT, ZOR— e GND IZ#5HE L TUE SV,

OFB H 77 1 7 4 —R w7 BR—k, OSERDESEl D& #E V7L F—&
H AR —RE721% CLKPERF DAL RSN —V 5T,
ODELAYUSED J& M2 0 125 ES N TV 554 | ISERDESEL
WZIVT IV T =2 EEET DO OFB R—haEHT&E
4. ODELAYUSED J@#:725 1 IR EZNTHY ., OSERDESEL 23
MEMORY_DDR3 E—R D4 . /74—~ A Zavy 7 N J)
(CLKPERF) # IODELAYEL |2V 7957282 OFB 2~ — & A{fi
TEET,

oQ Hi 77 1 OSERDES £V a—1VOF —F MR —+TF, AJAF—KDI ®
F—HN 0Q I —FHANIHAENE S, ZOR—MI, F—% 3
FULI/IVT N aur =D 1L 10B OF —X A a8 L E
¥, ZOR—KTIODELAYEL ZBE#) 52 L T&xEH A, OFB ¥
VEMHTANERHYET,

RST V| 1 CLK BL O CLKDIV RAL> DT RTHT —X 7T 7y 7O H
717 FERHC Low (ZBRENL £3°, OSERDES [RI#£43 CLK K AA 2T
FHELTRY., XA 7 N7V T 4 VIR B A VX, BB R [E] A
FILTRST ANDOZAI T %FEL, CLK KA AZRIBLEY &y
Mg Z & AR L TLEEV, [REEIZ, CLKDIV KA AZRIBILZY
vy MEBEAER TS RST ASIDFAIL 7 %5059 A8 B
HVET, RST AJTDOXAI 7 %FHH 9% OSERDES [RIEE 1355
DT, CLKDIV JEEE R A1 (CLKDIV IZ[RH) TEAIL 7 AT
9 RST AJicVtwh N REMIET B2 T HET, RST I3,
CLKDIV @ 1 %A 27/VLL E High I[ZBRE ¢ 2L BENHV £, D
OSERDES AR—h2 & te Ao X —T oA AZREE ST BT, TTO
OSERDES AR —hr&FHLTHHLERHVET, RST ASTIONEZA
7, Ry SV REZAET 5T TP OSERDES 7 1w/
DB EWIZHEEIL Ty MRENORAIIICHESNET,
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R—+4 BT ] B 8E
SHIFTIN1/ AF 1 F—=ZANNETET DDA —R AN TT, AL—T D
SHIFTIN2 SHIFTOUT1, SHIFTOUT2 |Z#%: L E7,
SHIFTOUT1/ H 7 1 T A ANNEBIRTDEODOI A —NH TS, ~AZD
SHIFTOUT?2 SHIFTIN1, SHIFTIN2 |24k L E7,
TCE AT 1 "NoAZT =M ARAROT 7747 High D7vyr A x—7 )1
TFB H 7 1 [ODELAY 2352 &#15 OSERDES £ a2 — /LD oA 2T — Ml H
Hoe FIART =K RFL /TN ar—2DOH )% IODELAY
DO/ FAAT =M ATNTHERRE L E7,
TQ H 1 OSERDES ¥ a2—/L DA AT —Mil#I 1, A AT —h R
FLIV /T a2 —E O )% 10B OfilfHl/ NI A AT —k A
TR LET,
T1 ~ T4 A7) 1 INTGLIV RTGAART =R AT, RXTL IV "IART —ME 51, T1 ~ T4
75 OSERDES £V a2—/VIZ AJENET, ZOHR—MX FPGA (282
s, 1, 2, FRF 4 EvMIary 7 X2l —var & ET,
wC AT 1 MEMORY DDR3 E—RHOHEHaY v/ O—HECTd, F—HDE
TIABDST —HDFAH LIV B DL EEICEEZAL IR
DIITENFET, DDR3 77U — 520 MEMORY_DDR3 &—
RCOHERATHE TS, MEMORY_DDR3 E—RZE A LRV E
X, ZOR—R e GND IZH L T<IE &,
THALDARNFE
AV AR T—ay HELE
e A
CORE Generator™ 8L N7 4 —K i
~ZudDYR—h K]
oL ~ |,
ERAARELE
B 24T & T4k | EEBA
DATA RATE OQ Pl DDR. SDR DDR F—% (0Q) % CLK O£ CE{LEE B,
BN ENY ey TR D EIRE
DATA RATE.TQ a2 DDR, BUF, SDR DDR "AAT = (TQ) BTy DK Ty TELS
BN, HAH LNV D TES DD, F
TIINRy 77 Dar 74X a2l —a iR ETD
MERELET,
DATA_WIDTH bEgig 4,2,3,5.6,7, 4 PRIV IT IV T —H ar =2 DIEEFRIE,
8,10 A7 E1E . DATA_RATE OQ = DDR D413 4.
6. 8. 10, DATA_RATE_.OQ = SDR D413 2.,
3.4.5.6,7,.8 T,
DDR3.DATA W 1,0 1 DDR3 i, I/O 28 DQ F£721% DQS B> D&
WXLz, i, TRV R Zay 27 EORETX 0
IR ESNET,
INIT_OQ 2 1’b0 ~ 1’bl 1’b0 0Q Mo MHE%FEE
INIT_TQ 2 1’b0 ~ 1’bl 1’b0 TQ MO EEIEE
INTERFACE_TYPE SrE | DEFAULT, DEFAULT OSERDESE1 Offi fHET VAR FT,

MEMORY_DDR3
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=4k

847

E T4k

FtBA

0.1 0

ODELAY_USED LS e

ISERDESE1 34T} OSERDESEL @ OFB #"—h I,
OSERDESE! 2368 & 7= 7 —# % ISERDESE1 2
TA4—RNR 750 CEEd, ZOkRE
A F—T T BT, OFB_USED &% TRUE
WCRELET, ELWT —INT4—F Ry &
NHEIITTHI21E, OSERDESEL & ISERDESE1
@ DATARATE B XU DATAWIDTH % [F U #%
FINZTAHLENRHYET, ISERDESEL BLW
OSERDESE1 %7 —ZIgJLiEE— RN CEH 358
1%, ¥ A% OSERDESEl %~ A% ISERDESE1 {Z
Bt U ¥4, ISERDESELl %7 1 —R /w7 R—hR&
LCTHEHT5A. SMRT —FDO A1 ELTER
THIEITTEERA,

A% : OFB % OSERDES H 1 ZBES 5=

DI 4584 1%. OFB.USED % FALSE (Z3%
ETHLENRHYET,

SERDES_MODE

SLFF

MASTER,
SLAVE

MASTER

T — X g RiE 3 5412 OSERDES €V a2 —/L
WY AZNAL —T INEIRE

SRVAL_OQ

2 M

1’b0 ~ 1’bl 1'b0

SR Z7H—FrL7=BA D 0Q HhDfilEfsE

SRVAL_TQ

2 M

1’b0 ~ 1'bl 1’b0

SRZ7H—FLIZBAD TQ M DiEEEE

TRISTATE WIDTH

B

4.1 4

RFGL /T IV bTAART —h AL =2 Dlig

Z¥e %, DATA_RATE.TQ = DDR, DATA_WIDTH
=4, BLXODATARATE OQ = DDR D4, fE
131 F203 4 ITHIBRE v E T, DATARATE TQ,
DATA_WIDTH, 3L DATA_RATE.OQ 3% #1LA
O ESITWDEE . EIT 112720 ET,

VHDL

ik (A RFVT—23Y)

WD 2 DOXNFELZWGE BT —L, =T 47 4535 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

—-- OSERDESE1: Output SERial/DESerializer

Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

OSERDESE1_inst :

OSERDESE1

generic map (

DATA_RATE_0Q => "DDR",
DATA_RATE_TQ => *DDR",
DATA_WIDTH => 4,
DDR3_DATA => 1,
INIT_0Q => *07,
INIT_TQ => *07,

INTERFACE_TYPE => "DEFAULT", --

ODELAY_USED => 0,
SERDES_MODE => "MASTER",
SRVAL_0Q => ’07,
SRVAL_TQ => *07,
TRISTATE_WIDTH => 4

SDR or DDR

BUF, SDR or DDR

Parallel data width (1-8,10)

DDR3 data mode DQ/DQS=0, other=1
Initial value of 0Q output

Initial value of TQ output

DEFAULT or MEMORY_DDR3

DDR3 mode attribute (0/1)

MASTER or SLAVE

0Q output value when SR is used (0/1)
TQ output value when SR is used (0/1)
3-state converter width (1 or 4)

)
port map (
OCBEXTEND => OCBEXTEND, -- 1-bit Used only for DDR3 applications
OFB => OFB, -- 1-bit Feedback path for data output
Virtex-6 5475 A4AF (HDL F)
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0Q => 0Q, -- 1-bit Data path output

-- SHIFTOUT1/SHIFTOUT2: 1-bit (each) 1-bit Data output expansion
SHIFTOUT1 => SHIFTOUT1,

SHIFTOUT2 => SHIFTOUT2,

TFB => TFB, -- 1-bit 3-state control output

TQ => TQ, -- 1-bit 3-state path output

CLK => CLK, -- 1-bit High speed clock input

CLKDIV => CLKDI1V, -- 1-bit Divided high-speed clock input

CLKPERF => CLKPERF, -- 1-bit High-pefomance clock input for DDR3 applications
CLKPERFDELAY => CLKPERFDELAY, -- 1-bit Delayed high-pefomance clock input for DDR3 applications
-- D1 - D6: 1-bit (each) 1-bit Parallel data inputs

D1 => D1,

D2 => D2,

D3 => D3,

D4 => D4

D5 => D5

D6 => D6,

OCE => OCE, -- 1-bit Parallel to serial converter (data) clock enable input
obv => 0DV, -- 1-bit Used only for DDR3 applications

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

—— SHIFTIN1/SHIFTIN2: 1-bit (each) 1-bit Data input expansion

SHIFTIN1 => SHIFTIN1,
SHIFTIN2 => SHIFTINZ2,

- T1 - T4: 1-bit (each) Parallel 3-state inputs
T1 = T1,

TCE => TCE, 1-bit Parallel to serial converter (3-state) clock enable input
WC => WC -- 1-bit Write command input

)
-- End of OSERDESE1l_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// OSERDESE1: Output SERial/DESerializer

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

OSERDESE1 #(
_DATA_RATE_OQ(*'DDR™), // SDR or DDR
-DATA_RATE_TQ('DDR™), // BUF, SDR or DDR
-DATA_WIDTH(4), // Parallel data width (1-8,10)
-DDR3_DATA(1), // DDR3 data mode DQ/DQS=0, other=1
-INIT_O0Q(1”b0), // Initial value of 0Q output
SINIT_TQ(17b0), // Initial value of TQ output

. INTERFACE_TYPE("'DEFAULT'"), // DEFAULT or MEMORY_DDR3

-ODELAY_USED(0), // DDR3 mode attribute (0/1)
_.SERDES_MODE(*'MASTER™), // MASTER or SLAVE
-SRVAL_0Q(1°b0), // 0Q output value when SR is used (0/1)
.SRVAL_TQ(1°b0), // TQ output value when SR is used (0/1)
_TRISTATE_WIDTH(4) // 3-state converter width (1 or 4)

)

OSERDESE1_inst (
.OCBEXTEND(OCBEXTEND), // 1-bit Used only for DDR3 applications
_.OFB(OFB), // 1-bit Feedback path for data output

-0Q(0Q), /7 1-bi

t Data path output

// SHIFTOUT1/SHIFTOUT2: 1-bit (each) 1-bit Data output expansion

-SHIFTOUT1(SHIFTOUT1),
-SHIFTOUT2(SHIFTOUT2),

-TFB(TFB), // 1-bi
-TQ(TQ), // 1-bi
.CLK(CLK), // 1-bi
-.CLKDIV(CLKDIV), // 1-bi
.CLKPERF(CLKPERF), // 1-bi
.CLKPERFDELAY (CLKPERFDELAY), // 1-bi
// D1 - D6: 1-bit (each) 1-bit Paral
.D1(D1),
.b2(Db2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.OCE(OCE), // 1-bi
.obv(obv), // 1-bi
-RST(RST), // 1-bi

t 3-state control output

t 3-state path output

t High speed clock input

t Divided high-speed clock input

t High-pefomance clock input for DDR3 applications

t Delayed high-pefomance clock input for DDR3 applications
lel data inputs

t Parallel to serial converter (data) clock enable input
t Used only for DDR3 applications
t Reset input

// SHIFTIN1/SHIFTIN2: 1-bit (each) 1-bit Data input expansion

_SHIFTINL(SHIFTINL),
_SHIFTIN2(SHIFTIN2),

// T1 - T4: 1-bit (each) Parallel 3-

_T1(TL),

_T2(T2),

.T3(T3),

_T4(T4),

_TCE(TCE), // 1-bi

_WC(WC) // 1-bi
)

// End of OSERDESE1l_inst instantiation

EER N

state inputs

t Parallel to serial converter (3-state) clock enable input
t Write command input

Virtex-6 FPGA O&E (2 —H — HARBLOF—%2 —})
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PCIE_2 0

: PCI Express version 2.0 Compliant.

PCIE_2 0

Virtex—=6 547 351) 5i/4F (HDL )
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EIE . FHAY ILAVE £ XILINX.

M=

IO AME, RocketlO™ h72 3 —/3 Ty s RAM, SEXFR7uyy V) —R72E  FPGA OOV — AL ff
HALET, = RRA b, b—hk R—h, /2130 AZ 2 PCIEXPRESS® 7% A% PCle 2.0 Zfi L TALFUA T
5IZ1%, &7 CORE Generator™ (ISE® Design Suite |25 £41%) %4 LT PCI EXPRESS 7% 4> FH ® LogiCORE™
IP a7 2{ERE L TLE &V, LogiCORE 1%, PCIE20 V7 I =7 FUITAT AL AZ Y T—R L A B —T AR
Z FPGA VY —AIZ#HEfi L. T X TCORBRMAREL T, VoI N Ta—F — |l THEWNRT WAL Z—T = A5
L Ed,

THAODANAE

DTV A REAL AR T — kT BT, PCIEXPRESS 27 /21320 AL MG telEa 7 A HLEST, 2
DIV AV NMIBEEA L AZ L T— R LR WTLIE RN,

2 MR R
Virtex-6 FPGA RocketlO GTX h7> v —/N 2 —H% — AR
Virtex-6 FPGA D&kt (a—HF — HARBLPTF —#L—h)
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PULLDOWN

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

X10650

ME

ZOWBL= VAV NI, AT W) RGOy RICERL, 7a—R T 58 RBHEOHL / —Roryy 7 L% Low
WZLET,

R—bDEREA

R—r% 73 [A] ] HHe

0 Hi 7 1 TN ST (B EALA— M E BB
THAVDANAE

ARG T—ay o

i -

CORE Generator™ L O 4 —F A

~ 7D Y R—h R

VHDL 88k (/2 RA T —3Y)
KD 2 DO SLINTFELZWIGAIFaE =L, = T4 T 4B S ORNIAE AT ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-— PULLDOWN: 1/0 Buffer Weak Pull-down
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

PULLDOWN_inst : PULLDOWN
port map (

0=>0 -- Pulldown output (connect directly to top-level port)
);

-- End of PULLDOWN_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// PULLDOWN: 1/0 Buffer Weak Pull-down
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

PULLDOWN PULLDOWN_inst (
.0(0) // Pulldown output (connect directly to top-level port)
s

// End of PULLDOWN_inst instantiation

EER R

Virtex-6 FPGA D& ¥} (22— — TAFBLIOT —F#2—1)
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PULLUP

: Resistor to VCC for Input PADs, Open-Drain, and 3-State Outputs

PULLUP

X1069%

M=E

ZOTYA VL AUME L DD AT MIAART— 1, IR F AR — RN E £/ 135 — A CHRE X U
IpNLEIT, i, weak High TEREICTEEd, ZOZLAVMI, TR TORIAABZHEHEN T RWEXITAH—T R
LAYy L AVNBIRNwr7r0RY Y7 L% | (High) ICLET,

R—bDEREA

R—+4& L = s Re

¢ o 1 TNT T (e EALAR — M BB )
THAODARNAE

AVAR Y T ay Gl

HE R RA]

CORE Generator™ 3 X074 H—K F )

~7udDYR—k A

VHDL 2k (A RE T— )
WD 2 DOEXNFELLWGE ST —L, =TT 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

—-- PULLUP: 1/0 Buffer Weak Pull-up
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

PULLUP_inst : PULLUP

port map (
0=>0 -- Pullup output (connect directly to top-level port)
);

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

// PULLUP: 1/0 Buffer Weak Pull-up
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

PULLUP PULLUP_inst (
.0(0) // Pullup output (connect directly to top-level port)
s

// End of PULLUP_inst instantiation

EER R

Virtex-6 FPGA D& ¥} (22— — TAFBLIOT —F#2—1)
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RAM128X1D
: 128-Deep by 1-Wide Dual Port Random Access Memory (Select RAM)
D] RAM128X1D
A(B:0)
| SPO
WE | —
WCLK

b

AN

[ Auributes
OPRA®0) | [t

128x1 Dual-Port LUT RAM

M=E

ZDOTHFA TLAUME 128 U—FK X 1 Ewh® RAM Tt H L/ ZEXIABR = BB, T4 £ 2 —T )L (WE) 2
High DEXICTRL A N2 A THRESNZar —2 302 D AT —Z VDN EZAENET, ZOEXARIT
WCLK D3H ED o DEBICEITESN., FUHED SPO IZH A1ENET, WE 28 Low DEEIIIEFRBAZT A H LA
FEITEN, TRUA RZ A THRESNT-AEY) ubr— a0 OfED SPO IZFHEFRBTH &N ET, 7R A /3SZX DPRA
DEEEFETHZLICLY, HiAH LR —NCIEIERBIFAHLE2FTTEET, DPO IZZOMEAH HhEnE T,

R—rDERHA

— 4 #18 B e

SPO i) ! FRLR A2 A CHESE BB L/ B & AR A — o
T—2 7]

bro tH7) 1 7KL A /82 DPRA THESH A H LR — RO F —2 )
P M) ! FRLA A A CIRESI: BEARF — 4 M)
A AT 7 HHHIL/ BEABA— DT RFL A A2
DPRA U 7 FAHLAR—RDT R A /N2
WE A 1 TR AF—T I
WCLK A ! FAL sy (G LIRS

AV AR Z— T AEAIT. 2O R — R NERO I L E T,

WCLK A 1&7vyy Y —RZ,. D ANNEKRNT DT —H Y —R|Z, DPO /1% FDCE ® D A Q7o
BT AT 4 F—a| @f;ubiﬁ“

FFar T, SPO &R T AT 4 % —a s \CHEke T 50, EITRERICT 52 TEE T,
sayy AX—7 )V B (WE) IE, #8774 A x—7 L V—AZHERHLET,
TE YR NZATFAH L/ EEALTRLAIL, TE Y N2 DPRA (15t A H LT RUAICERE T 20 ERHOET,
128 B R 16 L CTHEFRSALD INIT JEMET, RAM OXHIEZ S E CEET,
FRELZRWIEE T MIHEIZ T XT 0 IZRvET,
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EIE . FHAY ILAVE £ XILINX:

-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

AARR S T—ay Gl
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

FEARRELTREM
Ik /AT & T4k &5 A
INIT 16 4 128 ¥ M 4 _CEn RAM O W E % 15 E

VHDL &8t (A RBVIT—23Y)
KD 2 SOMSIBHFELRVEAIEIL =L, 22T 474 H S ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read
dual-port distributed LUT RAM

-— Virtex-6

-- Xilinx HDL Libraries Guide, version 12.1

RAM128X1D_inst : RAM128X1D
generic map (
INIT => X"00000000000000000000000000000000"")

port map (
DPO => DPO, -- Read/Write port 1-bit ouput
SPO => SPO, -- Read port 1-bit output
A => A, -- Read/Write port 7-bit address input
D => D, -- RAM data input
DPRA => DPRA, -- Read port 7-bit address input
WCLK => WCLK, -- Write clock input
WE => WE -- RAM data input
):

-- End of RAM128X1D_inst instantiation

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

// RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read
// dual-port distributed LUT RAM

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

RAM128X1D #(
- INIT(128~”h00000000000000000000000000000000)
) RAM128X1D_inst (
.DPO(DPO), // Read port 1-bit output
.SPO(SPO), // Readw/rite port 1-bit output
_ACA), // Readw/rite port 7-bit address input
.D(D), // RAM data input
_DPRA(DPRA), // Read port 7-bit address input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

)
// End of RAM128X1D_inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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EIE . FHAY ILAVE £ XILINX:

RAM256X1S

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

D RAM256X1S

0
A(7:0) —
—

we | [aw |
| | mm=000000000000000000000000....|

WCLK
—> 256X1 Synch Write/Async Read
Single-Port LUT RAM

ME

ZOTH A mL AN, 256 V—R X 1 B hd RAM T, A EX AL LIERMGE A H UMREZ i 2 TV ET, 2
D RAM (X, 7 /3AAD LUT (SelectRAM EHIEIXND) ZFEHL TA T VAL NENATD, 7 ay 2 RAM VY — A
FEALEE A, RMFHEAHLEZITOSRE IR HOICL P RE 2T TRICATARICELE TEET, 72770, ZOHRAIE
RAM LU P REZTCRILZay 72 T2 BENRHVET, RAM256X1S (21X, 727547 High DT Ak A %—7 /L (WE)
NV, ZOIE BN High 12725&. WCLK B'oDILH ENXNV Ty TD AJIT —X BV OENRATY TUAICEXIAE
NET, B O, WE DEIZ1 05T, TRV A RRA THRESNAEY ur—arOfxt HLEd, EX
AR BEITSNDE, HITOENEHENET,

AR— D 5t 5

R—k4 A [ = e B
O 7 1 TRLZNZAA THRESNCHAHL/EEIA
HR—= DT —H 7]
ATJ 1 TRLANZA THESNEESIALT —FNT)

A AT 8 AL/ EZIABKR—RDOT R A XA
WE ATJ 1 FA AR—=T )L
WCLK A 1 FAN ray s (G UILIER )
_“'U"f/ DA jj 73_ /f
AVAB Y E—ay nJ

i HEAE
CORE Generator™ 8L 4 —FK NGl
~zadHP R —h AH]

AV AR T — T AEAIE. 2O R — R NERO IR LE T,

WCLK A J1&27vy7 V—AZ,. D ANEENT DT —% V—AZ, O i 1% FDCE ® D AJj72 X D
Y72 T AT 4 32— av @fﬁbiﬁ“

ravy A% —7 )L B (WE) 1%, WS4~ A3 —7 ) V— 2 Z8ELET,

8Ewh NZ AL, AL/ FEZIALDY — AT LET,

256 B b 16 HEHTHERRED INIT BT, RAM OFIHEZ i E C&E T,
FRELLRWIEE I, WIHEIX T ~T 0 IZR0ET,

Virtex-6 547 31) 4K (HDL A)
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& XILINXs % 3

AR R 1%

B 247 [ TI4IE At BA

INIT 16 ##% 256 £ M 4 _CEn RAM D W) % F6 &

VHDL 8281 (/> RAI T —23Y)
WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read
- single-port distributed LUT RAM

- Virtex-6

-- Xilinx HDL Libraries Guide, version 12.1

RAM256X1S_inst : RAM256X1S
generic map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
0 => 0, -- Read/Write port 1-bit ouput
A => A, -- Read/Write port 8-bit address input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM256X1S_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// RAM256X1S: 256-deep by 1l-wide positive edge write, asynchronous read
// single-port distributed LUT RAM

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

RAM256X1S #(
- INIT (256~ h0000000000000000000000000000000000000000000000000000000000000000)
) RAM256X1S_inst (

.0(0), // Readw/rite port 1-bit output

_ACA), // Readw/rite port 8-bit address input
-WEQWE), // Write enable input

_WCLK(WCLK), // Write clock input

.D(D) // RAM data input

)
// End of RAM256X1S_inst instantiation

E=3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT =& —1)

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

: 32-Deep by 8-bit Wide Multi Port Random Access Memory (Select RAM)
DIA{1:0 RAM32M DOA(1:0)
ADDRA(4:0 —
|:
DIB(1:0 DOB(1:0)
ADDRB(4:0 —
DIC(1:0! DOC(1:0)
ADDRC(4:0
DID(1:0 DOD(1:0)
ADDRD(4:0
WE
WCLK
32-Deep by 8-Wide
Multi-Port LUT RAM

ZDOTFHA TLAUNE, 32 V=K X 8 B hD~ L F R —h RAM C. [AIH E&IA 2 &I R 58 0 HH URSRE 2l 2. C
WET, ZD RAM L, T /314 AD LUT (SelectRAM™) Z{H L TA L T VAL RSND T, T/RAAD T 117 RAM U
V— 2% LER A, RAM32M 2R —% 2 ME 1 DDOATARIAL TIVALRE L, 8 BV EXIAL 2 By i
HLOR =K1 2L, FCAEINLD 2 B GEA LA — 3 ORI ET, Zicdh, RAM O/ A MEDE
XIABEMSILTZ 2 B hDFE A UATFTHET T, DIA, DIB. DIC., 3L DID AHE TR TCRIUF —&Z A S5k
THE FEAHL/EXALR—F1 D MM L7FHAHLR—F 3 DD 32x2 7U R AR—k AEVIZRVET, DID %
TSRS LTS . DOD IdME S EH¥ A, ADDRA, ADDRB. ADDRC ZRIUT RL AIZ#E ke d 5L, 32x6 DY
VUV F 2TV IR—k RAM 12720 F£3, ADDRD % ADDRA, ADDRB., ADDRC (Z#5f5i 34 25&, 32x8 DI 7L R —
F RAM 1220 FEF, 20 RAM 11T IEFNTh AT RER T 74X 2l —iar RHVET,

Virtex-6 547 31) 4K (HDL A)
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£ XILINX: BIE . FTHAY TLAVE

AR— D 5t 5

R—+r% AR B HHe

DOA H 2 TRL A /SZ2 ADDRA TR EESNZFHAHLA—FD T —
27

DOB 77 2 TRLA XA ADDRB CTHEIN it AH LA — DT —
27

DOC H 7 2 T RUA X2 ADDRC THEESNIZFiAH LA —FDT —
27

DOD H 2 TRL A /XA ADDRD CTHESNZFH A ML/ EZIALR—h
DT —HFH 7

DIA A7 2 ADDRD CHESINTEXIALT —H AT GiAHLH DX
ADDRA THiE)

DIB AT 2 ADDRD THESN-EXAALT —F AN GEiArHUH i
ADDRB T8 i)

DIC AT 2 ADDRD CHEEINTEXIALT —H AT GEAHLH DT
ADDRC T E)

DID AT 2 TRL A NZ ADDRD THRESN - HEIALT —F A T)

ADDRA AT 5 FHRHLTRL R RZ A

ADDRB AT 5 FHOHLTRL A RZB

ADDRC AT 5 A LT R R SN2 C

ADDRD AJi 5 SE VDT —HZEEABR—F, 2V DT —ZFHHHL
R—FDTRLA XA D

WE AT 1 FAM A X —T L

WCLK AT 1 FAN ray s G LT IER )

THAUDANFE

AVAB = Gl

HER HELE

CORE Generator™ B LU 4 ¥ —F AN A]

~7uadYR—h Nl

ZOZVL AN, R EEIA L LIER MG A HURER I 2 72 RAM 252k 22 81280, —5 D& Yy — /N THERR
TXFE T, RAM O#GHRBIRa—REOZEMIT. By — IV O~=a2T7 LEBRLTIZE, RAM32M DA A%
vvx—rat, RAM 77 v ar BRI E T AU ERH DG E ., 2R — R N FE CEIZITAX I
BLiETHOMERNSLGAICEITT A2 BEIOLET, RMHANLEITI%E X, RAM32M O /1% FDRSE (2
Wt L Co7 7o rvaryOHNEAI 7% ESEHZEL T RETT A, i D RAM OEETIIARE T,

AU N—HEZ DA IR— DIy AJNBINT 58, 7ay OB RNy TF — 42 AJJTEFET, 2o
A NR—=2FTT Oy VNI AAFIL, 70y DNEH FRYTyY T RAM ~DOEXIALZFEITTEET,

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

AAZ Y T— T AEE ZOa R — 3 M RO LR LEd, WCLK A&7y Y —A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC 135 A L 7 RL RICHE e T AMERHVET, 4723 TINIT A, INIT_B, INIT_C, INIT.D Bt4&fH 42
&L BR—FOWHIATINEE 64 b (16 #5) THRETEET, RAM @ INIT fEi%, ADDRy[z] = INIT y[2%z+1:2%z]
TEHEENET, 7282013 RAM @ ADDRC A —hk2% 00001 O34, INIT_CI3:2] fEARF DT RL A THRYIDEZXIA L
DTHOIDHRETIO DOC R —hDOFIHWHEIZZ2DET, FRELRWEGAIT, #MIHEIZ T T IZkvET,

FERARELGREM
Bt AT [ TIHILE B
INIT_A 16 5 64 £ Ml TRTER A R—hO RAM OHIHEEEE
INIT_B 16 %k 64 £ M T _TYR B #X—h® RAM DI HHE Z 6 E
INIT_C 16 #41 64 £ M TRTER C R—h® RAM O YIHIEZ R E
INIT_D 16 % 64 £ MH T _CEn D R—h® RAM DO YIHIE A $E &

VHDL 583k (/2 RA O T—23Y)

KD 2 DOEINFELZNG BT —L, =T 474 E 35 ORNTHE AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32M: 32-deep by 8-wide Multi Port LUT RAM

-— Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

RAM32M_inst : RAM32M
generic map (

INIT_A => X"0000000000000000",
INIT_B => X"0000000000000000",
INIT_C => X"0000000000000000",
INIT_D => X"0000000000000000)

port map (
DOA => DOA, -- Read port A 2-bit
DOB => DOB, -- Read port B 2-bit
DOC => DOC, -- Read port C 2-bit
DOD => DOD, -- Read/Write port D
ADDRA => ADDRA, -- Read port A
ADDRB => ADDRB, -- Read port B
ADDRC => ADDRC, -- Read port C

ADDRD => ADDRD,

WCLK => WCLK, -- Write clock input

WE => WE

-- Write enable input

22 End of RAM32M_inst instantiation

output
output
output
2-bit
5-bit
5-bit
5-bit
-- Read/Write port D
DIA => DIA, -- RAM 2-bit data

-- read addressed
DIB => DIB, -- RAM 2-bit data

-- read addressed
DIC => DIC, -- RAM 2-bit data

-- read addressed
DID => DID, -- RAM 2-bit data

- read addressed

-- Initial contents of A port
-- Initial contents of B port
-- Initial contents of C port
-- Initial contents of D port

output

address input

address input

address input

5-bit address input
write input addressed by ADDRD,
by ADDRA

write input addressed by ADDRD,
by ADDRB

write input addressed by ADDRD,
by ADDRC

write input addressed by ADDRD,
by ADDRD

270
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// RAM32M: 32-deep by 8-wide Multi Port LUT RAM

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

RAM32M #(

- INIT_A(64>h0000000000000000), 7/ Initial contents of A Port
- INIT_B(64~h0000000000000000), // Initial contents of B Port
- INIT_C(64>h0000000000000000), 7/ Initial contents of C Port
- INIT_D(64~h0000000000000000) // Initial contents of D Port

) RAM32M_inst (

.DOA(DOA) , 1/
.DOB(DOB), //
.Doc(DOC), V4
.DOD(DOD), //

.ADDRA(ADDRA), 7/
_ADDRB(ADDRB), //
.ADDRC(ADDRC), 7/
_ADDRD(ADDRD), 7/

_DIA(DIA), //
1/
.DIB(DIB), //
1/
.DIC(DIC), //
1/
.DID(DID), //
1/
_WCLK(WCLK), 7/

_WE(WE) 7/
)

Read port A 2-bit
Read port B 2-bit
Read port C 2-bit
Readw/rite port D
Read port A 5-bit
Read port B 5-bit
Read port C 5-bit
Readw/rite port D

output

output

output

2-bit output
address input
address input
address input

5-bit address input

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRA

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRB

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRC

RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRD

Write clock input

Write enable input

// End of RAM32M_inst instantiation

EER N

Virtex—6 FPGA D& B (2 —HF— HARBLOTF —#L—h)

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

RAM32X1S

: 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S

(o]

M=

Xam43

ZOTHAY T AMNE 32 U—K X 1 Evhd SRAM T, RIMEZALEELZIHZTHET, 748 132 —7 /1 (WE)
28 Low DA, FA4 7mv7 (WCLK) DEBITHERE S, RAM IZEMNEN TWAEIZZ{LLE8 A, WE 2 High (2
72%E, WCLK 28 Low 75 High [Z8I0 b HEXIZ, 7 —Z A J) (D) DN 5 EvhOTRLUA (A4 ~ A0) TiEIRSi
FU—RliZn—RENFET, EXALEIELATICIL, WCLK 23 Low 25 High IZHIWEED AR, EBXIALTRL A
ET = A NN DL ESEHLENHYET, WCLK IZTFT 74 /LTI T 7T 47 High T, A2 "—F &l [
LCT 7747 Low IZTAHZEHTEET, WCLK O ARy MIELE ST A 2 /N —2 1% RAM 7 1y 7 WIZHL A A

ENET,

ey (0) ICTHASNAHEIL, TRV A B THRIES I RAM WO E IS TOLIE T, INIT BHEEE

MT2L, a7 42— a2 RAM32X1S 241k c&Ed,

i T 2}
AR H A
WE (£—F) WCLK D 0]
0 (FEAHL) X X T —H
1 (FEA L) 0 X F ey
1 (e L) 1 X =y
1 (FEZIAH) ! D D
1 (FEA L) 7 X T =
THAODANFE
AAR =g "
7 i
CORE Generator™ BJX U7 4% —K NG
~7udHR—h ]
Virtex-6 5473 7 A K (HDL A)
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& XILINXe

AR R 1%

JE i B47 [} TIAIE

59

INIT 16 £ 32 B ME T TER

RAM O R ¥l % +5 &

VHDL 2k (/2 REAV T —23Y)

KD 2 DOINFELZWG BT —L, =T 47 4535 ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

RAM32X1S_inst : RAM32X1S

generic map (
INIT => X"00000000"")

port map (
0 =>0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

s
-- End of RAM32X1S_ inst instantiation

Verilog B8k (A RA T—3Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

RAM32X1S #(
- INIT(32”h00000000) // Initial contents of RAM
) RAM32X1S_inst (
.0(0), // RAM output
_A0O(AO), // RAM address[0] input
_A1(Al), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

)
// End of RAM32X1S_ inst instantiation

AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT =2 —1)

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

RAM64M
: 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)
DA | RAMB4AM DOA
ADDRA(5:0 =

B
DE DOB
ADD RB{S:O‘ —

Attributes

DIG: | poc
ADDRC(5:0) | —

Attributes

DID
— DoD
ADDHD{S:% —
WE
WCLK 64-Deep by 4-Wide
| Multi-Port LUT RAM
x1es3

ZOT WAL ZLAUME, 64 T—K X 4 By D<= /LF R —k RAM T, [RIHIEZIA L EIER 5 H U RE 2 2 C
WET, 20O RAM X, T /31 AD LUT (SelectRAM™ EHFE(EILD) ZEHL TAL T VAL RNENDTZD, 7y 2 RAM
VY —2%FHHALERF A, RAMBAM 2R —F U ME 1 DDOARTFTARIAL TVALNEINET, 4 EvhEXAL, 1 BV
AL OR—K 1 D& FACAEINLD 1 By hgEA LR —bk 3 Db SNEILTEY, RAM @ 4 By hEXA
HBIOEBIE Y Mgt H UM ARE T, DIA, DIB, DIC, BX W DID A% T _XCHELT —Z AT DL,
G/ EEABLR =1 D MSELFHAH LR —R 3 20 64x1 7Ty R R—k AEVICARVET, DID 27 TR
R L= DOD 13 &L EH A, ADDRA. ADDRB, ADDRC #[FUT RL RICHET 5L, 64x3 DL
F 27 )V AR—h RAM {2720 £9, ADDRD % ADDRA, ADDRB, ADDRC (Tt 45 L. 64x4 D27 )L 7R—h RAM
WZ20ES, 20O RAM IZIX IZNICH ATREe a7 4 ¥ 2L —2a BhVET,

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

AR— D 5t 5

R—k4 A [ = e B

DOA H D 1 7RL A 32 ADDRA CHeESH it LA —
rDT —HH F

DOB Hy 77 1 TRUA N2 ADDRB T ESN it A H LR —
rOT—HH N

DOC D 1 TR A XA ADDRC CHEESNT-5 A H LA —
rDT —HH 7

DOD A 1 TRLA /X2 ADDRD THEES it L/ &
ZIABR—bDFT —ZH

DIA AT 1 ADDRD THESNIZEZIARLT —Z AT
Z U 7713 ADDRA T E)

DIB AT 1 ADDRD CHESIN-EZIALT —HX AN Gi
U 7713 ADDRB T /E)

DIC AN 1 ADDRD CHESN-EZIALT —X AT G
Zr U F71% ADDRC T E)

DID A7 1 TRL A /S 2 ADDRD THESN 7= EEIA L
T —H ANT)

ADDRA AT 6 FWAHAHLTRL A X2 A

ADDRB AT 6 FHHLTRLZ N2 B

ADDRC A7 6 FHHLTRL A RZC

ADDRD A 6 1Y RDF =4 HXIAHA =], 1 By hDF =
G LR —hDTRL R /X2 D

WE AT 1 FA AF—T )L

WCLK AT 1 TAL rayy (FAHAHUILIER)

THAVDANEE

AVAR Y T—ay aJ

HER HELE

CORE Generator™ 8L N7 4 —K i

~ZudDYR—h Ra]

IO AN, R EEIA R EFE R G A H U RE A2 2 72 RAM Z 5Ll 35282k — DAY — /L CTHER
TEXET, RAM OB L —FHIOFEMRIT. Ay —LO~v=aT7 L E2BHBL TLEEV, RAM64M DA A H
vvx—rat, RAM 77 v ar BRI E T AU ERHDHIGE ., AR — R M PRI CEZITAX I
BLiE 3 oM ENH LG EICFEITTHIEEBEIOLET, RN L AT 61X, RAM64M O H /)% FDRSE (Z
Bl L C 7o rar O NAAI 7% ESHHIELFRETT 25, @ O RAM O#/ETIIARETT, Ao 3—
HEZ DAV IR— D ray 7 AFNBINT 58, 7ay DS PRy TF —X 2 AT TEET, ZOA /83—
I 7oy VNI AIAEIL, 70y DALE TRV Ty TRAM ~DEX AL L EITTEET,

Virtex-6 4731 7K (HDL F)
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ALV AR = T RGA . 2O IR—3 M, RO I L £, WCLK A&7 ay7 ) —2A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC (i A H LT RV AR T DML ENHVET, 47 a>TINIT A, INIT B, INIT_C, INIT_D &M% 74
HE KR —FOPATINEZ 64 Evb (16 #H) THETEET, RAM @ INIT fEiX, ADDRy[z] = INIT y[z] T
FHEINET,

7L %1%, RAM @ ADDRC AA—hk2% 00001 O34 INIT_C[1] fERFDT RL A THRAIDEZ AL THIDETD DOC

N—bOYHMEIZRVET, FHELLRWE ST, T ~T 0 IR ET,

ERAT L E M
B 24T E TI4ILE &5 BA
INIT_A 16 HE# 64 £ M T RTEr A R—FD RAM O HEZE E
INIT B 16 1% 64 £ M ERA NGl B 7R—h® RAM DI HHE Z 5 E
INIT_C 16 %% 64 £ ME T _RC¥n C R—hdD RAM QY HMEZIEE
INIT_D 16 4% 64 £ ME 4 _CEn D R—h RAM O HIEZ 45 &
VHDL 81k (A RE2P T —3 7))

KD 2 DOELNFELZWGE R T —L, =T 47 4 E 5 ORIV AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64M: 64-deep by 4-wide Multi Port LUT RAM
Virtex-6
-— Xilinx HDL Libraries Guide, version 12.1

RAM64M_

inst :

generic map (

INIT_A => X"
INIT_B => X"
INIT_C => X"
INIT_D => X"

port map (

DOA => DOA,
DOB => DOB,
DoC => DOC,
DOD => DOD,
ADDRA => ADDRA,
ADDRB => ADDRB,
ADDRC => ADDRC,
ADDRD => ADDRD,

RAMG64M

0000000000000000",
0000000000000000"",
0000000000000000*,
0000000000000000)

DIA => DIA, -- RAM 1-bit data
-- read addressed
DIB => DIB, -- RAM 1-bit data
-- read addressed
DIC => DIC, -- RAM 1-bit data
-- read addressed
DID => DID, -- RAM 1l-bit data
-- read addressed
WCLK => WCLK, -- Write clock
WE => WE

-- Initial contents of A port
-- Initial contents of B port
-- Initial contents of C port
-- Initial contents of D port

-- Read port A 1-bit output
-- Read port B 1-bit output
-- Read port C 1-bit output
Read/Write port D 1-bit output
-- Read port A 6-bit address input
-- Read port B 6-bit address input
-- Read port C 6-bit address input
-- Read/Write port D 6-bit address input

write input addressed by ADDRD,
by ADDRA

write input addressed by ADDRD,
by ADDRB

write input addressed by ADDRD,
by ADDRC

write input addressed by ADDRD,
by ADDRD

input

-- Write enable input

)
-- End of RAM64M_inst instantiation
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& XILINX- E3IE: FTHAY ILAVE
. —" -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// RAM64M: 64-deep by 4-wide Multi Port LUT RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1
RAMB4M #(
- INIT_A(64>h0000000000000000), 7/ Initial contents of A Port
- INIT_B(64~h0000000000000000), // Initial contents of B Port
- INIT_C(64>h0000000000000000), 7/ Initial contents of C Port
- INIT_D(64~h0000000000000000) // Initial contents of D Port
) RAM64M_inst (
_DOA(DOA), // Read port A 1-bit output
.boB(DOB), // Read port B 1l-bit output
.boc(boC), // Read port C 1l-bit output
.DoD(DOD), // Readw/rite port D 1-bit output
_DIA(DIA), // RAM 1l-bit data write input addressed by ADDRD,
// read addressed by ADDRA
_.DIB(DIB), // RAM 1l-bit data write input addressed by ADDRD,
// read addressed by ADDRB
.DIC(DIC), // RAM 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
-ADDRA(ADDRA), // Read port A 6-bit address input
.ADDRB(ADDRB), // Read port B 6-bit address input
-ADDRC(ADDRC), // Read port C 6-bit address input
_ADDRD(ADDRD), // Readw/rite port D 6-bit address input
-WEQWE), // Write enable input
-WCLK(WCLK) // Write clock input
):
// End of RAM64M_inst instantiation
&F M 15 2R
Virtex-6 FPGA D&k} (oo—HF — HARBLIOTF —#L —1)
Virtex-6 547 31) 77k (HDL F)
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EIE . FHAY ILAVE £ XILINX:

RAM64X1D

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

=
m

RAMB4x1D

o]

SPO

=
]
Q
=

DPCQ

5]z ]5]% %3]
e (Wi |=O

DFR
DPR
DPR.
DFR
DPR
DPFRAS

=
(=]

-l

b
h

=
w

4

M=

:0)%‘47“4’/ TLAVME 64V —R X1 EYRDT 27 /L AR—h SRAM T, R EXALEELH L TWET, T
A AV, A LT R A (DPRAS ~ DPRAO) LEXIALTRLA (A5 ~ A0) OIS L7z 2 FEEEDO T KL A IR—kH
HVET, ZO2FEOTRL A R—NMNIZRIZIERPTT, SAHLTRLRIZEZ->TH Y Y (DPO) IZH 1&i
LENFEESI, BEEIALTRLAZE S TEEZIARZITOMEPBEESNET, TAh A X—T7 L (WE) 28 Low D3
. T4 Z7ay s (WCLK) OEBIT A SIL, RAM IZE S TOAEITE(ELER A,

WE 73 High (2725 &, WCLK 73 Low 26 High (28I b5 L&, 7 —2 AJ) (D) DN 6 B hOEZIAL T RL A
(AO ~ A5) TEIRINZTV—RIZe—RaShE7, %:&Jf%rtuﬁﬁ L. WCLK 7% Low 2°5 High (28025
ANC, BEIAALTRLVAET =2 AN OMEZESTELILERHVET, WCLK (X7 74/VNTIET 7747 High TF
3, 4’//\~&>&ﬁﬁﬁbf7’&r47 Low [Z§ 52, TEE T, WCLK DA Sj Ry MIELE S TZA 2 /S —F1X, RAM
Ty NI BRAEHET,

SPO H 121X, A5 ~ A0 THREINZATY BALOERIH 1snEzd, DPO H 77121%. DPRAS ~ DPRAO T &
XNTFAEY BAOENPEDENET,

AT EBXALLET, A HLT VA R—FOT RV AZIFEEINERA,

R AR

AN H A

WE (£—F) WCLK D SPO DPO

0 (FEAHL) X X data_a data_d

1 (FEAHL) 0 X data_a data_d
1 FEAHL) 1 X data_a data_d

1 (EFEAH) T D D data_d

1 (FEAHL) ! X data_a data_d

dataa = A5 ~ A0 THREIN/=U—K

data_d = DPRA5 ~ DPRA0 T ESN/-U—F
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-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

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

ERAARELE &
B 247 E TIAILE 5 BA
INIT 16 HE% 64 B M T _RCEn RAM, L 2% LUT OWEEAIEE

VHDL &8t (A RBVIT—23Y)
KD 2 SOMSIBHFELRVEAIEIL =L, 22T 474 H S ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1D: 64 x 1 negative edge write, asynchronous read
dual-port distributed RAM

-— Virtex-6

-- Xilinx HDL Libraries Guide, version 12.1

RAM64X1D_1_inst : RAM64X1D_1
generic map (
INIT => X"0000000000000000'"") -- Initial contents of RAM

port map (
DPO => DPO, -- Read-only 1-bit data output
SPO => SPO, -- R/W 1-bit data output
A0 => AO, -- R/W address[0] input bit
Al => Al, -- R/W address[1] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -- R/W address[3] input bit
A4 => A4, -- R/W address[4] input bit
A5 => A5, -- R/W address[5] input bit
D => D, -- Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAl, -- Read-only address[1] input bit

DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
DPRA4 => DPRA4, -- Read-only address[4] input bit
DPRA5 => DPRA5, -- Read-only address[5] input bit
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

);

-- End of RAM64X1D_1_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// RAM64X1D: 64 x 1 positive edge write, asynchronous read dual-port distributed RAM

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

RAM64X1D #(

- INIT(64~h0000000000000000) // Initial contents of RAM

) RAMB4X1D_inst (

.DPO(DPO), //
.SPO(SPO), V7
-AO(AO), //
.A1(AD), 7/
.A2(A2), //
-A3(A3), 7/
-A4(AD), /7
-A5(A5), 7/
.D(D), //

_.DPRAO(DPRAD), //
_.DPRA1(DPRAL), //
.DPRA2(DPRA2), //
_.DPRA3(DPRA3), //
.DPRA4(DPRA4), //
_DPRA5(DPRA5), //
_WCLK(WCLK), /7
_WE(WE) 7/
)

Read-only 1-bit data output

Rw/
Rw/
Rw/
Rw/
Rw/
Rw/
Rw/

1-bit data output
address[0] input
address[1] input
address[2] input
address[3] input
address[4] input
address[5] input

bit
bit
bit
bit
bit
bit

Write 1-bit data input
Read-only address[O0]
Read-only address[1]
Read-only address[2]
Read-only address[3]
Read-only address[4]
Read-only address[5]
Write clock input

Write enable input

// End of RAM64X1D_inst instantiation

EER N

input bit
input bit
input bit
input bit
input bit
input bit

Virtex—6 FPGA D& ¥} (22— — HIARBLOT =L —h)
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£ XILINX: BIE . FTHAY TLAVE

RAMG4X1S
. 64-Deep by 1-Wide Static Synchronous RAM

RAMB4x1S

[o|F

o]

2
o
Q
Y

=
o

BE[B R =]
o & (W || =

X9265

ME

ZOTHAY L ANE 64 T—R X 1 Ewvhd SRAM T, R ESALEIELZHZTOET, FA48 4132 —7 /1 (WE)
28 Low DA, TAF 7mw7 (WCLK) DEBITHEFE S, RAM ISR TWAEIZZ{LLE8 A, WE 28 High (2
72%&, WCLK 23 Low 75 High (280 b HEXIZ, 7 —Z A J) (D) DIEN 6 EYROTRLA (A5 ~ A0) TR
U —RlZe—RFanEd, WCLK 1257 74V N CTIEXT 27747 High TEMR, A _N—F&EHHLTT 7747 Low IZ
THELTEEST, WCLK DA N Ry M ESNIZA 3 —=2T, RAM 7oy NI A FNET,

HAE L (0) ICH TIENDEIZ. TRV A B THRES L2 RAM WO EIZHEANS IV TODIE T,
INIT JBYEZRE T 5L, ar 74X 2l — g PICZOT L AU MNP L T E4,

am B R
E—FEREROGmELITRLET,
AN H A
WE (E—K) WCLK D 0]
0 (REAHIL) X X =y
1 (FEA L) 0 X Py
1 (A HL) 1 X e x
1 (BEIAL) T D D
1 (HEA L) ! X S
T —4# =A5 ~ A0 THREINT—FK
THAVDARNEE
AVAZ =g Al
He 5 0
CORE Generator™ 3L U\ 4% —K Nl
~7aDYR— ]
FERAFRELREE
Bt RAT {[E] T4k 55t BA
INIT 16 % 64 £ M TR ROM, RAM, L' 24 | LUT O ¥ B4 6
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VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

RAM64X1S_inst :
generic map (
INIT => X"0000000000000000'")

RAM64X1S

port map (
0 =>0, -- 1-bit data output
A0 => AO, -- Address[0] input bit
Al => Al, -- Address[1] input bit
A2 => A2, -- Address[2] input bit
A3 => A3, -- Address[3] input bit
A4 => A4, -- Address[4] input bit
A5 => A5, -- Address[5] input bit
D => D, -- 1-bit data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM64X1S_inst instantiation

Verilog 58t ([ RA T —23Y)

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

RAMB4X1S #(

- INIT(64>h0000000000000000) // Initial

) RAMB4X1S_inst (

.0(0), // 1-bit data output
-A0(AO), // Address[0] input bit
_A1(AD), // Address[1] input bit
_A2(A2), // Address[2] input bit
_A3(A3), // Address[3] input bit
_A4(AL), // Address[4] input bit
_A5(A5), // Address[5] input bit
.bD(D), // 1-bit data input
_WCLK(WCLK), // Write clock input

_WE(WE) 7/
)

Write enable input

// End of RAM64X1S_inst instantiation

&% M 1E R

contents of RAM

Virtex—6 FPGA OB (2 —HF— HARB LT —#L—h)
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£ XILINX: BIE . FTHAY TLAVE

RAMB18ET

: 18K-bit Configurable Synchronous Block RAM
RAMB18E1

ADDRARDADDR(13:0)  DOADO(15:0) -
ADDRBWRADDR(13:0)
DIADI(15:0)
DIBDI(15:0)
DIPADIP(1:0)
DIPBDIP(1:0)
DOBDO(15:0)
WEA(1:0)
WEBWE(3:0)
——CLKARDCLK
—— CLKBWRCLK
—— ENARDEN
—— ENBWREN DOPADOP(1:0) jummmm
——{ REGCEAREGCE
——{REGCEB
——{RSTRAMARSTRAM
——{RSTRAMB

—— RSTREGARSTREG

DOPBDOP(1:0)
——RSTREGB |

X11975

M=

Virtex®-6 7 /XA A2 7 17 RAM M3 & F41, FIFO, B 8i—=7—§T1E RAM, £7213ILH RAM/ROM (36 kb %
721X 18 kb) ELTCar 74X al—iaryTEEd, ZhbD7ayZ RAM 2T, REDFVF o7 F—FEEEN
ORI TEET, FLZDOT VA mLAMfER T 5L, 18kb @ FIFO @7 vy” RAM ~7 7 ATEE
T, ZOTLAVMEI I EYR X 16K U —R~ 18 E'wh X 1029 V—FR D557 T 27 /L IR—hF RAM &L Car 7 ¥
L—grTEET, £ 36 BV X512 U—ROBEHMT 27 /L AR—F RAM IZa 7 4F a2l —3ia0 15288 TX
F9, AR —FM ’@tf INH7ay 7RI EBL T, AR LEEZIALNBRRICEITINET, =770
READ & WRITE 1358 &ML TRV BEWZIERB T, RCATY TVAIZT 78 ALET, JEWT —FlETay
T4X 2l —1ar 358 NANAFX—T IO EZAZINARRIZRD, AT var O vV AX 2 H L T RAM O
clock-to—out A L& MM TEET,

R—bDEREA

R—r2 247 B Hae
ADDRARDADDR[13:0] A3 14 HF—=F A TRLAATANR/FEH LT R AATJ SR
ADDRBWRADDR[13:0] AT 14 H—F B TRLAATI SR/ EEALT KL AN S AR
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EIE . FHAY ILAVE £ XILINX:

R—+4 BT g e

CLKARDCLK AH 1 R—NA vy ANJj/GmHHLrays NS

CLKBWRCLK AF 1 A—hBrayI ANJ)/EXiAB IOy NT]

DIADI[15:0] AJ 16 A= A F =% ANJJ/SA/WRADDR TT7 RL RIEESNET —Z A
/XA, RAM MODE=SDP ® 54, DIADI O &% DI[15:0] T3,

DIBDI[15:0] AT 16 R—F B F—=F A JJ/XA/WRADDR TT RL AR EENDT —Z AT
/XA, RAM_MODE=SDP M54, DIBDI O E X DI[31:16] T3,

DIPADIP[1:0] AT 2 R—r A UF ¢ F—F A JJNZ/WRADDR TFRL REEEIND

F—% RUF 4 AFI3A, RAMMODE=SDP &4 . DIPADIP ™
ZHPRAE I DIP[1:0] T,

DIPBDIP[1:0] A 2 A=k B YT T —% ANJJ/NA/WRADDR T7 RLAIREIND
F—% XUF 4 ANF1/3A, RAMMODE=SDP ® 54| DIPBDIP @
FERE % DIP[3:2] T,

DOADOLL5:0] t7 16 H—k A 7 =411 7)SZ/RDADDR TT FL A ES NS T — 4 1]
F173&, RAM_MODE=SDP M4 . DOADO D sl DO[15:0]
<9,

DOBDO[15:0] H A 16 R—F B F—&H /1S Z/RDADDR TT RL RA$EESNDLT —ZH /)
/N2, RAM_MODE=SDP M4 . DOBDO ® 3 EE{# 1% DO[31:16]
"C\\@—O

DOPADOP[1:0] 7 2 R—F A YT F—HH 71732 /RDADDR T7 KL A5 EEN5/X

T4 F—FH 3%, RAM_MODE=SDP M4 . DOPADOP D
B 1X DOP[1:0] T,

DOPBDOP[1:0] HA 2 R—h B YT T —4H 1732 /RDADDR C7 FLAFREZND /3
T4 F—HHF A, RAMMODE=SDP ®#}4 . DOPBDOP D
AT DOP[3:2] T,

ENARDEN AH 1 AR—h ARAM A X—T )V /V—K A Xx—T )L

ENBWREN AH 1 AR—hk BRAM A 2 —T )V /TFAh A X —T )b

REGCEAREGCE AF 1 R—FAHHLIRZ Iayy A3x—TNVAI/HDHVT RS sayy
AF—7 7 AN} (DOREG=1 DHE D HAH%))

REGCEB AF 1 R—FB HAOVIRZ sy A x—7 Vv (DOREG=1 BLW
RAM_MODE=TDP D& D %A %))

RSTRAMARSTRAM AS 1 SRVAL A CRENDEICET —% FvF Evh/UtEvh,

RSTRAMARSTRAM (%, DO_REG=0 F7-1% 1 ®&X BRAM & —
A TvFEEy /Uy hLET, DOREG=1 DAL,
RSTRAMARSTRAM TUkBvhENDHNET —H TFvF /) —K&
BRAM @ DO i ORIZ 1 A7V DL AT BRHVET, T
DfE 5 1%, RAMMMODE=TDP D& 13AR—F A @ RSTRAMA .,
RAM_MODE=SDP @34 1% RSTRAM T,

RSTRAMB AT] 1 SRVAL B TrRENDMEIZFRE T —% FvF v h/UEvh, RSTRAMB
1Z. DO_REG=0 E£7-1Z 1 &% BRAM ¥ —ZH 1oy FZEvh/U
Ty hLET, DOREG=1 DAL, RSTRAMB TY v S5 NE
F—X FvF )—RL BRAM @ DO HADRNIZ 1 A 7LvDL AT
ORHVET, RAMMODE=SDP O#-& 1S EH A,

RSTREGARSTREG AH 1 SRVAL A TRENDEICFERBH 1L 2% 2y N/ VEYE,
RSTREGARSTREG 1%, DOREG=1 ®¢EH L2 Z v/
Uty hLEd, RSTREG_PRIORITY A 1Z. ZDfE B OHEESLEN
REGCEAREGCE X0H @b\ onzikE@LEd, Z0E &I,
RAM_MODE=TDP & #4134 —k A ® RSTREGA, RAM_MODE=SDP
DA 1% RSTREG T,
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R—+4 BT g e
RSTREGB AN 1 SRVALB TRENAMEIZFEBIH LIRS 2o/ VEYE,
RSTREGB 4, DO REG=1 D &ZH LU A% %M/ VY RLET,
RSTREG_PRIORITY B 1. ZD1E B D4 B2 REGCEB L0 i
MEIMEURELET, RAMMODE=SDP O3& 13 S8 A,
WEA[1:0] AT 2 AN—h A DNAMMEZTAS A% —7 L, RAM_MODE=SDP O #}& 134
HEnFEHA, BpDR—MED WEA =v L 71 HoOW T —
P HAREZ LTSN,
WEBWE[3:0] AT 4 R—F B DA MEFTAS A —TIV/FA A3 —T )V, RBind
AR—RED WEBWE = 712 oW Tlia—%— AR 25 R
LTLIEEY,
_“'U"f/ D /-\ jj 73_ /i
AVAR S =g ]
HE 05
CORE Generator™ BL 74V —K A
~7uad¥R—h A
AR E
B BT & T4 5 BA

COLLISION CHECK SCEEA|

ALL, GENERATE X_ | ALL
ONLY. NONE,
WARNING_ONLY

AEVDPAR PR AELTSGEICT I
1/%\‘/3/0@11’?%/7*%(—3&%

ALL IZRRET DL, BB Ay —
HH S, BETLH 1B L0
EVDMHERRE (X) 12720 ET,

WARNING ONLY (2R ET B L&,
EAE =B NHIEN, F%QL
TAHHNBIUORARIDEIZFDE
FREFSNET,

GENERATE_X_ONLY IR ET 5

LB Ay — DI ST, B
T H5H I BLOATYDMERRE
X) iz ET,

NONE [ZRRETHE, EhiAyt—
Vi IEn g, BEET A B
KUOARVDEIZE DO EERFFS
N
AE: ALL DIAADOIEIZRETDE, &
Ralb—Tar LT VA OREEZR

WCERL DT, ZOMEEETD
LARITEENLETT,
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Bt vl fi& T4k SR BA

DOA_REG FHh 0.1 0 % 11235E, RAM OH LU A
BINA F—T L2720 RAM B D
clock—to—out ZA LA FEHMESHET, 7~
L. A HLLV ATy oray s
A7VITHINMLUET, EE 01255,
17vyl A7)V TEHAE LN ATRET
T 23, clock—to—out ZA LNELVE
4, TDP THR—hk A T, SDP TIHEW
EHD 18 BV RET (VT4 Evhag
o) I HENET,

DOB_REG R 0.1 0 filize 1 1235L. RAM O LR
BEWAX—T VN7  RAM 2B D
clock—to—out A NS ET, 7=
FL. LV AT o prayy A
TIIHIMLET, fliZ 01275&, 1
gy ATV CHAH LN AHETT
M. clock-to—out ZA LNELRVET,
TDP CA—h B {2, SDP TIX@EWIED
DOE vk (NUT 4 By haEte) (i
EnEd,

INIT_A 16 %% 18 B MK T _RCEn T4 X2l —a B OR—NA O
HowHEEEELE9, TDP TKR—Fh
A2, SDP TIHEWIHD 18 B hET
(U7 EvhEETe) ICEASNET,

INIT_B 16 HE¥K 18 &y M# 4 _CEn a7 4F¥ 2l —a B OR—FB OH
HouEEEELET, TDP THR—
kB {2, SDP TIlE@EmWIHDE vk (XU
T EvhEET) IC#EHAINET,

INIT_FILE a2l 0 B A 2L P RAM ONBEFRET D7 7 AV 4

INIT_00 ~ INIT_ 3F 16 % 256" h000000000 T _C¥u 16kb DT —H% XY TL A DY EE

0000000000000 Ei=pt
0000000000000
0000000000000
0000000000000
000 ~
256 hifTTTTTT
fiiniivisiiivisinivining
livisiiiisisinnniniia
INITP_00 ~ INITP_07 16 %% 256 h000000000 FTRTErm 2kb D NYT 4 AEY TLA DY EA
0000000000000 BE
0000000000000
0000000000000
0000000000000
000 ~
256 hifTTTTT
fiisnsinnisiiiiing
Siiiinisiiiiisiiiing

RAM_MODE b=l TDP, SDP TDP UV F 2TV AR—h (SDP) £l E
DT 27 )V AR—h (TDP) Z&RNL F£7°,

READ_WIDTH_A Eid 0.1.2,4.9,.18.36, [0 A—h A OBEAHLOT —XIgZEHEE

72

LET ONT 4 Evhagte), R—kA
LRV AE, R—MMEZ 0 (23
HULENHVET, R—b2EHT 55
ElE, BERR—MEICEEL TS
W, SDP OFAIE, T EvhEE
FoFt A HUIE T,
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=4k "84T

& T4

atBA

READ_WIDTH_B L%

0.1.2,4.,9.,18 0

R—h B DOFHAHLOF —ZiEEIEE
LET (/\)74 vy hEEte), A—hkB
ZREALZRWEAIE., R—MEZ 0127
HVERHVET, R— e+ 5%
Bk, BERR—MEIZEREL TS
VY, SDP Cliff S EHA,

RSTREG_PRIORITY A | =%

RSTREG,
REGCE

RSTREG

RSTREG %7213 REGCE DL A& B4
I 23R L E 9, TDP THR—HFA T

SDP TIHEWEH>D 18 B ET (N
T EvhEET) ICHEHAINET,

RSTREG_PRIORITY_B SCEEA|

RSTREG,
REGCE

RSTREG

RSTREG %£7-1% REGCE DL ¥ A X5
(AR L £9, TDP THR—F B2,
SDP TIEEWIEFIDOE YR (T 1 By
regde) IS ET,

SRVAL_A 16 #E%r

18 ¥ M T _CE¥n

FE#Y > M55 (RSTREG) 27 ¥ —h
Shi-LED RAM O FEZEELE
4, TDP TH&R—k A 1T, SDP Tl &
\FHOD 18 EwhET T Evhad
o) I ET,

SRVAL_B 16 %%

18 B M T _RCTEn

RV~ ME B (RSTREG) 237 % —h
SEN7-LED RAM O M fEixfsELE
4, TDP TH&—hk B {2, SDP TiE@Em»
FH5DE vk (NUT 4 EvhEET) IC
WHENET,

WRITEMODE Pl

WRITE_FIRST,
READ_FIRST .
NO_CHANGE

WRITE_FIRST

TFERBPETENDLEDOR—FOH)
Eaefe ELE£7,

WRITE_FIRST |Z5% E T 5L, EX
AENTERH IR —NMIH DS
NET,

READ FIRST IZEETHE, £ DA
FY nhr—3ia Il EEN S
TWERH AR - Ish
£7,

NO_CHANGE |Zf% &1 D&,
R —NPOEFNH ) ST B3R
FrashEd,

77 4V ME TDP @ WRITE_FIRST ©
9, SDP @ READ_FIRST &[FRICIZT 5
BERDHVET,

WRITE_WIDTH_A EES g

0.1.2,4.,9.,18 0

R—h A ~DEXALOT —HigEfE
TELEST RNUT4 EvrEETr), R"—F
ZERALRWESIT, 0 ISR ETH ML
BHVET, TNUNOEGEITAEE
DT —HEITFEEL TSN, SDP ¢
RSN ERE A,
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=4k

"84T

8

T4k

atBA

WRITE_WIDTH_B LT

72

0.1.2,4,9,18,36, |0

R—FB ~DOEZIALOT —XIE%EE
ELET T4 By hEET), FA—
MR LRV A, 0 IZRET D4
ERHVET, TNUNOEHE T, T
BEOT —XIEICERELTEEW, SDP
OBFHIE, NI T4 BEvhEEHEIA
MIE T,

VHDL 5838 (/2 RA O T—23Y)

KD 2 DOEINFELZWG BT —L, =T 47 455 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB18E1l: 18K-bit Configurable Synchronous Block RAM
Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

RAMB18E1_in
generic map

st :

(

RAMB18E1

-- Colision check: Values (ALL, WARNING_ONLY, GENERATE_X ONLY or NONE)
SIM_COLLISION_CHECK => "ALL",
-- DOA_REG, DOB_REG: Optional output register (0 or 1)
DOA_REG => O,
DOB_REG => 0,

—— INITP
INITP_00
INITP_O1
INITP_02
INITP_O3
INITP_04
INITP_05
INITP_06
INITP_O7

00
=>
=>
=>
=>
=>
=>
=>
=>

—— INTT_0O

INIT_00
INIT_01
INIT_02
INIT_03
INIT_04
INIT_05
INIT_06
INIT_07
INIT_08
INIT_09
INIT_OA
INIT_OB
INIT_OC
INIT_OD
INIT_OE
INIT_OF
INIT_10
INIT_11
INIT_12
INIT_13
INIT_14
INIT_15
INIT_16
INIT_17
INIT_18
INIT_19
INIT_1A
INIT_1B
INIT_1C
INIT_1D
INIT_1E

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

to INITP_O7:

Initial contents of parity memory array

X"*0000000000000000000000000000000000000000000000000000000000000000""

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

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

to INIT_3F: Initial contents of data memory array

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

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

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

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

X""*0000000000000000000000000000000000000000000000000000000000000000™,
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INIT_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""

-— INIT_A, INIT_B: Initial values on output ports

INIT_A => X"0000000",

INIT_B => X"0000000",

INIT_FILE => "NONE", -
RAM_MODE => "TDP", -—
-- READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port

RAM init Ffile

SDP or TDP

READ_WIDTH_A => O, -- 0,1,2,4,9,18,36
READ_WIDTH_B => O, --0,1,2,4,9,18
WRITE_WIDTH_A => 0, -- 0,1,2,4,9,18
WRITE_WIDTH_B => 0, --0,1,2,4,9,18,36
—- RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority (RSTREG or REGCE)
RSTREG_PRIORITY_A => "RSTREG",
RSTREG_PRIORITY_B => "RSTREG",
-- SRVAL_A, SRVAL_B: Set/reset value for output
SRVAL_A => X'0000000",
SRVAL_B => X'0000000",
-- WriteMode: Value on output upon a write (WRITE_FIRST, READ_FIRST, or NO_CHANGE)
WRITE_MODE_A => "WRITE_FIRST",
WRITE_MODE_B => "WRITE_FIRST"
)
port map (
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
ADDRARDADDR => ADDRARDADDR, -- 14-bit A port address/Read address input
ADDRBWRADDR => ADDRBWRADDR, -- 14-bit B port address/Write address input
CLKARDCLK => CLKARDCLK, -- 1-bit A port clock/Read clock input
CLKBWRCLK => CLKBWRCLK, -- 1-bit B port clock/Write 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
ENARDEN => ENARDEN, -- 1-bit A port enable/Read enable input
ENBWREN => ENBWREN, -- 1-bit B port enable/Write enable input
REGCEAREGCE => REGCEAREGCE, -- 1-bit A port register enable/Register enable input
REGCEB => REGCEB, -- 1-bit B port register enable input
RSTRAMARSTRAM => RSTRAMARSTRAM, -- 1-bit A port set/reset input
RSTRAMB => RSTRAMB, -- 1-bit B port set/reset input
RSTREGARSTREG => RSTREGARSTREG, -- 1-bit A port register set/reset input
Virtex—6 473" A F (HDL )
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RSTREGB => RSTREGB, -- 1-bit B port register set/reset input
WEA => WEA, -- 2-bit A port write enable input
WEBWE => WEBWE -- 4-bit B port write enable/Write enable input

):
-- End of RAMB18E1l_inst instantiation

Verilog 58t (A2 RAA T —23Y)

// RAMB18E1l: 18K-bit Configurable Synchronous Block RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

RAMB18E1l #(
// Colision check: Values (ALL, WARNING_ONLY, GENERATE_X_ONLY or NONE)
-SIM_COLLISION_CHECK("'ALL™),
// DOA_REG, DOB_REG: Optional output register (0 or 1)
.DOA_REG(0),
-DOB_REG(0),
// INITP_OO to INITP_O7: Initial contents of parity memory array
- 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) ,
// INIT_00 to INIT_3F: Initial contents of data memory array
- INIT_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0OD(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) ,
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- 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) ,
/7 INIT_A, INIT_B: Initial values on output ports

- INIT_A(187h00000),

-INIT_B(18~h00000),

_INIT_FILEC'NONE™), // RAM init file
-RAM_MODE("'TDP'"), // SDP or TDP
// READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port
-READ_WIDTH_A(O), // 0,1,2,4,9,18,36

-READ_WIDTH_B(O), // 0,1,2,4,9,18

_WRITE_WIDTH_A(O), // 0,1,2,4,9,18

_WRITE_WIDTH_B(O), // 0,1,2,4,9,18,36
// RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority (RSTREG or REGCE)
-RSTREG_PRIORITY_A('RSTREG"),

-RSTREG_PRIORITY_B(''RSTREG"),

// SRVAL_A, SRVAL_B: Set/reset value for output

-SRVAL_A(18”h00000),

-SRVAL_B(18~h00000),

// WriteMode: Value on output upon a write (WRITE_FIRST, READ_FIRST, or NO_CHANGE)
_WRITE_MODE_A("WRITE_FIRST"),

_WRITE_MODE_B("'WRITE_FIRST")

)

RAMB18E1_inst (

-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

- ADDRARDADDR (ADDRARDADDR) , // 14-bit A port address/Read address input
- ADDRBWRADDR (ADDRBWRADDR) , // 14-bit B port address/Write address input
- CLKARDCLK(CLKARDCLK), // 1-bit A port clock/Read clock input

. CLKBWRCLK(CLKBWRCLK) , // 1-bit B port clock/Write 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
-ENARDEN(ENARDEN) , // 1-bit A port enable/Read enable input
-ENBWREN(ENBWREN) , // 1-bit B port enable/Write enable input
-REGCEAREGCE (REGCEAREGCE) , // 1-bit A port register enable/Register enable input
-REGCEB(REGCEB), // 1-bit B port register enable input
-RSTRAMARSTRAM(RSTRAMARSTRAM), // 1-bit A port set/reset input
-RSTRAMB(RSTRAMB), // 1-bit B port set/reset input
-RSTREGARSTREG(RSTREGARSTREG), // 1-bit A port register set/reset input
_RSTREGB(RSTREGB), // 1-bit B port register set/reset input
_WEA(WEA), // 2-bit A port write enable input

-WEBWE (WEBWE) // 4-bit B port write enable/Write enable input

)

// End of RAMB18El_inst instantiation
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: 36K-bit Configurable Synchronous Block RAM
RAMB36E1
ADDRARDADDR(15:0) DOADO(31:0) -
ADDRBWRADDR(15:0)
DIADI(31:0) DOBDO(31:0)
DIBDI(31:0)
DIPADIP(3:0)
DOPADOP(3:0)
DIPBDIP(3:0)
WEA(3:0)
WEBWE(7:0) DOPBDOP(3:0) jm—m
—— CASCADEINA
——] CASCADEINB ECCPARITY(7:0)
——] CLKARDCLK
—|CHKBWRCLK RDADDRECGC(12:0)
—— ENARDEN
——] ENBWREN
CASCADEQOUTA }—
— INJECTDBITERR
——]INJECTSBITERR
_ leraceaneace CASCADEOUTB }—
—|REGCEB
——— RSTRAMARSTRAM DBITERR |—
— RSTRAMB
—IRSTREGARSTREG SBITERR
——RSTREGB

M=

Virtex®-6 7 /3 AZIE 7 27 RAM 3E & £, FIFO, HEI—F—3T1E RAM, F721ZILH RAM/ROM (36 Kb £
721X 18 Kb) L TCar 74 ¥ al—aTEET, 2NHD 7 ay s RAM 121X, REDA LV F o7 F—FEEENHD
FHIAENTEET, FZOTHF A VA NEHT5E, 36kb D FIFO O7 vy 7 RAM ~7 7 A TEET,
ZDZVA N AR —R $fi T 58, KO RAM ZERKCEET, ZOarR—3xMI, 1 EYh X 32K T—R~
36 B X IK V—RO5E2/4F 27 /L F—h RAM ELTar 74 ¥ al —ar TEET, avB—xrMofiftan
570y 7\ ZSERICFEHL T, SiAHLEEZIAADRRFIZEITINET, 7L, READ & WRITE [ZAVMIIMSZL T
BY, RCAEY TLACT 7 8ATHMITFERBINIRVET, JAWT — IR Tar 74 al—iar45& NAh A
F—TINVDEZALINAREICRY A7 ar O IV P A% AL T RAM @ clock—to—out Z A L EHETEXET,
TR EFTERBEE A R—T VT HE, ABVEEEZREL, EETHZELTEET,
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AR— D 5t 5

R—r4£ /AT = HEBE

ADDRARDADDR[15:0] V| 16 R—r A TRUVAANARR/FHEHHLT R AATINA

ADDRBWRADDR[15:0] AT 16 A=K B TRVAATANR/EZIAHLT RV AANTI]NA

CASCADEINA A 1 R—KFA BA—R AT, RAMMODE=SDP OH& 13 HEnE
A,

CASCADEINB AH 1 AR—K B A7 —F A, RAMMMODE=SDP D& 1346 S F
e

CASCADEOUTA H 1 AR—K~A HAF—RH J1, RAMMODE=SDP O#H& 13RI E
e

CASCADEOUTB H 1 R—hF B A7 —FH /1, RAMMMODE=SDP O#& 13 HENn £
A,

CLKARDCLK AS 1 R—=FAZvvI AN /GmAHELIav I NS

CLKBWRCLK AH 1 A—hBray I A)/EXAHBIay 7 N

DBITERR H D 1 AT Evh TN ENIZZLE R ECC 77 o arh
DOAT—H AWM 1, ZOMEEREH 3 5121% EN.ECC READ %
TRUE 123X EL %7, RAMMODE=TDP O¥&I3fE RS ET A

DIADI[31:0] AT 32 R—FA F—% AJ)73Z/WRADDR CTT RV AIEEENET —Z A T)
N, RAM_MODE=SDP ®»#34 . DIADI @B 1% DI[31:0] T,

DIBDI[31:0] V| 32 R—F B F—Z ASI/SZ/WRADDR TT7RLAIEESNDLT —F AT
/3A, RAM MODE=SDP ®354 | DIBDI OB E % DI[63:32] T,

DIPADIP[3:0] A7 4 R—r A YT F—&F A Jj/SZ/WRADDR TT RL Z$EEENSD
F—& XUF 4 N S13Z, RAM_MODE=SDP ®#34 . DIPADIP @
ZHPRE I DIP[3:0] T,

DIPBDIP[3:0] AA 4 AR—F B RUF 4 F—H AS/SNA/WRADDR TTRLRIEESI 3
F—& YT 4 N SJ3A, RAMMODE=SDP @334 . DIPBDIP @
ZHPRAE X DIP[7:4] T,

DOADO[31:0] H 7 32 R—hr A F—FH F1/SZ/RDADDR T7 RLZIFEESNLT —Z H
F173 2, RAM_MODE=SDP @4 . DOADO D#u¥EE 1% DO[31:0]
<7,

DOBDO[31:0] 7 32 R—hr B F—4H J17S2/RDADDR TT RL AR EENDST —HH N
N Z, RAM_MODE=SDP ™4, DOBDO DL fE X DO[63:32]
<7,

DOPADOP[3:0] Hi 77 4 R—rARUTF 4 T —4HF)/IA/RDADDR CTT7 KL AfFES A /X
V74 F—2H 32, RAMMODE=SDP ®#:4 . DOPADOP D
FRE (X DOP[3:0] T3,

DOPBDOP[3:0] H 77 4 AR—k B VT F—FH J173Z2/RDADDR TT7 KL A ESNS/%
F 4 F—FH )32, RAMMODE=SDP ™4 . DOPBDOP D
FRE X DOPL7:4] T,

ECCPARITY[7:0] Hi 77 8 AEY =7 —RMHEFTIEATTHY ECC Ta—& CEH&EN5 ECC =
a—EhbAERESE 8 Bk 5 —4%, RAMMODE=TDP D&
RSN EE AL

ENARDEN AH 1 AR—FARAM A% —T )L /V—K A Rx—T )L

ENBWREN AH 1 RN—FBRAM A X —T)V/FA A F—T )b

INJECTDBITERR AT 1 ECC #BEN SN TV DL AIIZ 7V By =T — R AX

nEJ,
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R—r4 BT g B EE
INJECTSBITERR A7 1 ECC #EENH SN TWDEARITT V7 Evh =T =03 fi A
ShET,
RDADDRECC[8:0] H 7 9 9wk ECC #EAHLTRL A, RAMMODE=TDP M4 134 &
NEEA,
REGCEAREGCE AH 1 R—FA LI RZ Jayy A x—TVAD/ BV ARZ Jayy
A% —7 VA S (DOREG=1 D4 DHHE))
REGCEB AT 1 N—=rB AV RZ yayr £ x—7 ) (DOREG=1 B
RAM_MODE=TDP D34 D &4 %)
RSTRAMARSTRAM AT] 1 SRVAL A CRENAEIZRY T —% FvF v/ Ukvh,
RSTRAMARSTRAM %, DO_REG=0 F£7-1% 1 ®&Z BRAM & —
M NTyF ety /Uty LET, DOREG=1 DHEIEL,
RSTRAMARSTRAM TUt v hESNDLNERT —& TFvF /—K&
BRAM @ DO ORIz 1 A7V DL AT RHVET, T
DIE B 1%, RAM_MODE=TDP O¥4 13—~ A ® RSTRAMA,
RAM MODE=SDP @354 1% RSTRAM T,
RSTRAMB A7 1 SRVAL B T/RENAMEICFIT —4 FvF v h/Utvh, RSTRAMB
IZ. DO_REG=0 £7-1% 1 ®&X BRAM ¥ —ZH 15> F 2t vh/V
Ty hLEd, DOREG=1 O34 1%, RSTRAMB TY &y hENDHNED
F—% J9F )—FE& BRAM ® DO i ORBIC 1 A2 DL AT
UURHVET, RAMMMODE=SDP O-A1IHE SN EE A,
RSTREGARSTREG AN 1 SRVAL A CRENDEIZFEBH AL AS o/ UEvh,
RSTREGARSTREG %, DO_REG=1 ®+LEH L o2&/
Uty hLEd, RSTREG_PRIORITY A 1%, ZD{E 5 DO HE SN
REGCEAREGCE X0H @ W InakELE T, ZOE 5.
RAM_MODE=TDP ®#4& 134 —k A @ RSTREGA, RAM_MODE=SDP
DA 1% RSTREG T,
RSTREGB AT 1 SRVAL B CRENAMEICFEH AL oA 2o/ UEvh,
RSTREGB Id, DO REG=1 D LEXH L A& E /Uty LET,
RSTREG _PRIORITY B (%, ZDfF 5 OS5 3 REGCEB K0 &
NEIDERELET, RAMMODE=SDP O3 SN ERE A,
SBITERR H 7 1 TN By 2T =R ENTZIEERT ECC Iy armn
LOAT—Z AWM S, T 5841, ENECC_READ % TRUE (Z
THMERHVET, RAMMMODE=TDP &3 fEHINERTA,
WEA[3:0] AT 4 A=~ A DNRAMETA S A —7 )Ly RAM.MODE=SDP O¥& 1 f#
HAEShEdA, BpDHR—MEDO WEA = v 72O TIE 2 —
P TARESRL TSN,
WEBWE[7:0] AT 8 K=k B ODNRAMETA S A RX—TIN/TA AF—T )L, BixD
R—HrED WEBWE <~ vt 7122V T Virtex®—62—3— HA
RIS L TIZEN,
FHAL D AN
AAR Y T— gy T
HE G i
CORE Generator™ BL O 4 —FK )
~7uadYR—b A
oL ~ y
ERARELE
B Ewi 1B FIHILE SREA

Virtex-6 4731 7K (HDL F)
UG623 (v12.1) 2010 &£ 4 B 19 B

http://japan.xilinx.com 295




& XILINXe

B

"84T

=}

FI4ILE

&t B3

COLLISION CHECK

pe

ALL,
GENERATE_X_
ONLY, NONE,
WARNING_ONLY

ALL

AEYDFENIEE LTS
/3/03@31?%%{%?%&#0

ALL ICRRETDHE, EiEAYE—
A&, BhE TS 1B LU
FVOMEMRARE X) 1IZ720FET,

WARNING_ONLY |[ZRRETHL, &
ERAy =T OB NS, B
THEHDBIOARIDOMEIZZFDE
FRFFESNET,

GENERATE X_ONLY IZEET 5
LIS Xy — DT ER T,
B4 2 H B LAY DERA
EX) IR0 ET,

NONE ([ZFEET B L, BiE Xy —

s, BT A B LT
AEYOEITFDEERETEINET,
AE: ALL DANOEIZER ETDHE, v
a2l — /E!/EP LT—H—/])/@FIH%E%H‘L

RTCE7p B, TOMEEERTD
/E.\c;t‘la‘»:%?rbﬁuz%ﬁa“o

zal—

DOA_REG

filize 1 1235&, RAM OH LT A
HEPAF—T 720D RAM 5D
clock—to—out ZA LN EAESIET, 7272
L. %%AMLV4%‘/~‘/®7E\‘/7 a4
ST ET, [BEZ 0123 5E, 17
a2y ATV THAHUN A HETT
M. clock—to—out #A LNELRVET,
TDP £—RTHR—hk A IZ, SDP TIZF
A7 36 B b (RXUF 4 EvhEETe) IS
HEnEd,

DOB_REG

k2o

flize 1 1235&, RAM OH LT A
BINAF—T VTR0 . RAM 2350
clock—to—out ZA AN EMESINET, 7277
L.t ATy oray s Y470
ITHEILEY, lE 0129281 7y
7 YA N THHAHUNAHETT N,
clock—to—out ZA LNELRVEY, TDP
THR—F B2, SDP TIEEWEHIDE v I
NUT o EvhagEte) [CEHINET,

EN_ECC_READ

7 — ARk

FALSE, TRUE

FALSE

ECC Ta—F s A x—7 Iz E
7,

EN_ECC_WRITE

7 — AR EK

FALSE, TRUE

FALSE

ECC =y a—H s A x—7 )L
E3x

INIT_A

16 #E5k

36 £y Ml

T _RTCEn

74X 2l —vargOR—h A DOH
JOPEMEEEEL £J, TDP E—F
TAR—h A IZ, SDP TiX T 36 £k
NUT4 EvhEED) ICHEHASET,
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36, 72

BiE BT [} FI4ILE ERER
INIT_B 16 %K 36 £ ME T _TERm a7 4F¥al—arhoOR—rB O
FIoHEEFEELET, TDP THR—k
B {2, SDP TiE@mWMIHDE vk OXUT ¢
EvhaEEt) IZEAInET,
INIT_FILE ==y 0 vk H NONE I RAM ONEZIRET D7 7 AV A4
INIT_00 ~ 16 %K 256" h00000000 T RTPu 32kb DT —# AEY T A DY HEA
INIT_7F 0000000000000 BE
0000000000000
0000000000000
0000000000000
0000 ~
256 T
(EPETFTYFPTPETFERRETE
TR,
INITP_00 ~ 16 % 256°h00000000 T TP 4kb DY T4 AFY T LA DI HEE
INITP_OF 0000000000000 f&E
0000000000000
0000000000000
0000000000000
0000 ~
256 T
(PP
Tikisisninsioniniiiig
RAM_EXTENSION_A el LOWER, NONE B—hABIAF—F BT—FREBIRLE
NONE, T, 2 ODT 1y RAM %20 A7 — R
UPPER % LT 72K X 1 RAM Z1ER LRV A
1%, NONE (IR ELFET, DA —KEE
BT A AIE. RAM ZIELLar 7 4¥
L—ar 35728012, RAM OFHRHT
{&% UPPER F7-1% LOWER T ELF
4, RAM_MODE=SDP O34 13 &
NEEA,
RAM_EXTENSION_B By LOWER, NONE R—F B A —F E—REBINLF
NONE, T, 2007 avs7 RAM %51 A —R#
UPPER LT 72K X 1 RAM Z/ER LAV ES
1. NONE I ELFET, WA —FEE
ST 5HmAIE. RAM A ELLar 7 4% 2
L —ar 4572012, RAM DOFE L
&% UPPER %7-1Z LOWER T EL %
4. RAM_MODE=SDP D& 134fi &
NEEA,
RAM_MODE SrE | TDP, SDP TDP LN F 2T R—h (SDP) $7-I13E
DT 27 )V ™"—h (TDP) Z IR L £,
READ_WIDTH_A iis g 0.1.2,4,9, 18, 0 A—hA OFAHLOT —HIFZEIEE
36,72 YT EvhEET), R—FaHAL
VNG A, 0 ICRETALENRHE
T, R—reEHTH61%, LEx
A—MEIZEEL TTEEN,
READ_WIDTH_B HH 0.1.2.4.9, 18, 0 R—h B OFHAHLOT —H 518 E

YT EvhEET), R—FEfHL
WG EIE 0 IR ETHILENHE
T, R—relHT2H561L. LT
A—MEIZEEL TTEEN,
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B AT & TI4ILE 8
RSTREG_PRIORITY_A LA RSTREG, RSTREG RSTREG 713 REGCE DL ¥ 2 & 4
REGCE NEL % 4R L E9, TDP E—RTHR—h

A Z, SDP TIX Mz 36 Bk (VT ¢
EybEEte) ICHEAESNET,

RSTREG_PRIORITY_B ==y RSTREG, RSTREG RSTREG F7-1% REGCE DL ¥ A& 4G
REGCE AT 2RI £, TDP THR—F B IT,
SDP TIZEWIZHIDE v (NUF 1 Evh
Eote) s ET,

SRVAL.A 16 i % 36 £ M FRTER 1YL M3 5 (RSTREG) 237 4 — k&
NIZEED RAM DI ZFEELET
SRVAL B 16 %k 36 £ Ml FTRTER A1) & v M& % (RSTREG) 237 #—h&
NIZEXD RAM DI EEFEELET,
WRITEMODE el WRITE_FIRST, WRITEFIRST | XA MR EIFENDEZDFE— DB
READ_FIRST, G
NO_CHANGE EEfREELET,

WRITE FIRST I[ZEEETHE, HXA
FNTENH IR =M 1 E
7,

READ_FIRST (%X ET D&, £ DAE
U asr—a AZE NS LT
TENH AR =M hanEd,

NO_CHANGE I[ZERETHE, B
A= BEANIHE D EN TR
FrahEd,

F 7 4L ME TDP @ WRITE_FIRST T
4, SDP ® READ_FIRST &[RIUCICT %0

ERHVET,
WRITE_WIDTH_A HH 0.1.2.4.9, 18, 0 F—hA OEZAHLOT —HIEEEE
36, 72 (NUT 4 By b EETe), —I\%{iﬁﬁb

RNEAIEL 0 _uxﬁzfa“éz\gb%bi
T, A—heEHTEHEEIL, LT
n‘i’~hfp%c:%£z“ibf<f:“ém

WRITE WIDTH B L 0.1,2,4,9.18, |0 H—h B OEZIRLOT —HIEEIRE
36, 72 (VT4 EyhEETe), A—hEMAL
ROBEIE, 0 ICRETDBESDYF
RO U et e ENPAL 22
H— RIS EL TSN,

VHDL ik (/2 RA T —S3Y)
KD 2 SO CHFIELE WA T — L, T T4 T4 B =S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB36E1: 36K-bit Configurable Synchronous Block RAM
-- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

RAMB36E1_inst : RAMB36E1l
generic map (
-- Colision check: Values (ALL, WARNING_ONLY, GENERATE_X ONLY or NONE)

Virtex-6 547 31) 4K (HDL A)
298 http://japan.xilinx.com UG623 (v12.1) 2010 &£ 4 A 19 H




& XILINX. £35 ILAVE
SIM_COLLISION_CHECK => "ALL",
-- DOA_REG, DOB_REG: Optional output register (0 or 1)
DOA_REG => O,
DOB_REG => O,
-- Error Correction Circuitry (ECC): Encoder/decoder enable (TRUE/FALSE)
EN_ECC_READ => FALSE,
EN_ECC_WRITE => FALSE,
-— INITP_OO to INITP_OF: Initial contents of the parity memory array
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"*,
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"*,
-- INIT_OO to INIT_7F: Initial contents of the data memory array
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000*

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

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000*"*
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_5A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_5B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_5C => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_5D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_5E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_5F => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_60 => X"0000000000000000000000000000000000000000000000000000000000000000*
INIT_61 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_62 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_63 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_64 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_65 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_66 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_67 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_68 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_6A => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_6B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_6C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_6D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_6E => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_6F => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_70 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_71 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_72 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_77 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
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INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-— INIT_A, INIT_B: Initial values on output ports
INIT_A => X"000000000""
INIT B => X"OOOOOOOOO"
INIT_FILE => "NONE", -- RAM initialization
-- file
—-- RAM_EXTENSION_A, RAM_EXTENSION_B: Selects cascade mode (UPPER, LOWER, or NONE)
RAM_EXTENSION_A => "NONE",
RAM_EXTENSION_B => "NONE",
RAM_MODE => "'TDP", -- SDP or TDP
-- READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port
READ_WIDTH_A => O, --0,1, 2, 4,9, 18,
-- 36, or 72
READ_WIDTH_B => O, --0,1, 2, 4,9, 18, or
-- 36
WRITE_WIDTH_A => 0, --0,1, 2, 4,9, 18, or
-- 36
WRITE_WIDTH_B => 0, --0,1, 2, 4, 9, 18,
-- 36, or 72
—-- RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority (RSTREG or REGCE)
RSTREG_PRIORITY_A => "RSTREG",
RSTREG_PRIORITY_B => ""RSTREG",
-- SRVAL_A, SRVAL_B: Set/reset value for output
SRVAL_A => X''000000000",
SRVAL_B => X''000000000",
-- WriteMode: Value on output upon a write (WRITE_FIRST, READ_FIRST, or NO_CHANGE)
WRITE_MODE_A => "WRITE_FIRST",
WRITE_MODE_B => "WRITE_FIRST"
)
port map (
CASCADEOUTA => CASCADEOUTA, -- 1-bit A port cascade output
CASCADEOUTB => CASCADEOUTB, -- 1-bit B port cascade output
DBITERR => DBITERR, -- 1-bit double bit error status output
DOADO => DOADO, -- 32-bit A port data/LSB data output
DOBDO => DOBDO, -- 32-bit B port data/MSB data output
DOPADOP => DOPADOP, -- 4-bit A port parity/LSB parity output
DOPBDOP => DOPBDOP, -- 4-bit B port parity/MSB parity output
ECCPARITY => ECCPARITY, -- 8-bit generated error correction parity
RDADDRECC => RDADDRECC, -- 9-bit ECC read address. Not used when RAM_MODE=TDP.
SBITERR => SBITERR, -- 1-bit Single bit error status output
ADDRARDADDR => ADDRARDADDR, -- 16-bit A port address/Read address input
ADDRBWRADDR => ADDRBWRADDR, -- 16-bit B port address/Write address input
CASCADEINA => CASCADEINA, -- 1-bit A port cascade input
CASCADEINB => CASCADEINB, -- 1-bit B port cascade input
CLKARDCLK => CLKARDCLK, -- 1-bit A port clock/Read clock input
CLKBWRCLK => CLKBWRCLK, -- 1-bit B port clock/Write clock input
DIADI => DIADI, -- 32-bit A port data/LSB data input
DIBDI => DIBDI, -- 32-bit B port data/MSB data input
DIPADIP => DIPADIP, -- 4-bit A port parity/LSB parity input
DIPBDIP => DIPBDIP, -- 4-bit B port parity/MSB parity input
ENARDEN => ENARDEN, -- 1-bit A port enable/Read enable input
ENBWREN => ENBWREN, -- 1-bit B port enable/Write enable input
INJECTDBITERR => INJECTDBITERR, -- 1-bit Inject a double bit error if ECC feature is used.
INJECTSBITERR => INJECTSBITERR, -- 1-bit Inject a single bit error if ECC feature is used.
REGCEAREGCE => REGCEAREGCE, -- 1-bit A port register enable/Register enable input
REGCEB => REGCEB, -- 1-bit B port register enable input
RSTRAMARSTRAM => RSTRAMARSTRAM, -- 1-bit A port set/reset input
RSTRAMB => RSTRAMB, -- 1-bit B port set/reset input
RSTREGARSTREG => RSTREGARSTREG, -- 1l-bit A port register set/reset input
RSTREGB => RSTREGB, -- 1-bit B port register set/reset input
WEA => WEA, -- 4-bit A port write enable input
WEBWE => WEBWE -- 8-bit B port write enable/Write enable input
)
-- End of RAMB36E1_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// RAMB36E1l: 36K-bit Configurable Synchronous Block RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

RAMB36E1 #(
// Colision check: Values (ALL, WARNING_ONLY, GENERATE_X_ONLY or NONE)
-SIM_COLLISION_CHECK("*ALL™),
// DOA_REG, DOB_REG: Optional output register (0 or 1)
.DOA_REG(0),
-DOB_REG(0),
// Error Correction Circuitry (ECC): Encoder/decoder enable (TRUE/FALSE)
-EN_ECC_READ("'FALSE™),
-EN_ECC_WRITE("'FALSE"),
// INITP_0O to INITP_OF: Initial contents of the parity memory array
- 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) ,
- 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) ,
// INIT_00 to INIT_7F: Initial contents of the data memory array
- INIT_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_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) ,
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-INIT_28(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_29(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_39(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_3D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_40(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- 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) ,
// INIT_A, INIT_B: Initial values on output ports

- INIT_A(36~h000000000) ,

- INIT_B(36~h000000000),

_INIT_FILEC'NONE™), // RAM initialization

// file

// RAM_EXTENSION_A, RAM_EXTENSION_B: Selects cascade mode (UPPER, LOWER, or NONE)
-RAM_EXTENSION_A("*NONE™),

_RAM_EXTENSION_B("'NONE™),

-RAM_MODE(**TDP™), // SDP or TDP

// READ WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port

.READ_WIDTH_A(O), // 0, 1, 2, 4, 9, 18,
// 36, or 72

.READ_WIDTH_B(O), // 0, 1, 2, 4, 9, 18,
// or 36

_WRITE_WIDTH_A(O), // 0, 1, 2, 4, 9, 18,
// or 36

_WRITE_WIDTH_B(O), // 0, 1, 2, 4, 9, 18,
// 36, or 72

// RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority (RSTREG or REGCE)
_-RSTREG_PRIORITY_A(*'RSTREG"),

_RSTREG_PRIORITY_B(*'RSTREG"),

// SRVAL_A, SRVAL_B: Set/reset value for output

-SRVAL_A(36”h000000000),

-SRVAL_B(36~h000000000),

// WriteMode: Value on output upon a write (WRITE_FIRST, READ_FIRST, or NO_CHANGE)
_WRITE_MODE_A("WRITE_FIRST"),

_WRITE_MODE_B("'WRITE_FIRST")

)
RAMB36EL_inst (

.RSTRAMARSTRAM(RSTRAMARSTRAM) , 7/
-RSTRAMB(RSTRAMB), //
-RSTREGARSTREG(RSTREGARSTREG), //

A port set/reset input
B port set/reset input
A port register set/reset input

_.CASCADEOUTA(CASCADEOUTA), // 1-bit A port cascade output
.CASCADEOUTB(CASCADEOUTB), // 1-bit B port cascade output
_DBITERR(DBITERR), // 1-bit double bit error status output
.DOADO(DOADO), // 32-bit A port data/LSB data output
.DOBDO(DOBDO), // 32-bit B port data/MSB data output
.DOPADOP (DOPADOP) , // 4-bit A port parity/LSB parity output
.DOPBDOP (DOPBDOP) , // 4-bit B port parity/MSB parity output
-ECCPARITY(ECCPARITY), // 8-bit generated error correction parity
-RDADDRECC(RDADDRECC), // 9-bit ECC read address. Not used when RAM_MODE=TDP.
-SBITERR(SBITERR), // 1-bit Single bit error status output
- ADDRARDADDR (ADDRARDADDR) , // 16-bit A port address/Read address input
- ADDRBWRADDR (ADDRBWRADDR) , // 16-bit B port address/Write address input
.CASCADEINA(CASCADEINA), // 1-bit A port cascade input
.CASCADEINB(CASCADEINB), // 1-bit B port cascade input
.CLKARDCLK(CLKARDCLK) , // 1-bit A port clock/Read clock input
- CLKBWRCLK (CLKBWRCLK) , // 1-bit B port clock/Write clock input
-DIADI(DIADI), // 32-bit A port data/LSB data input
_DIBDI(DIBDI), // 32-bit B port data/MSB data input
_.DIPADIP(DIPADIP), // 4-bit A port parity/LSB parity input
_DIPBDIP(DIPBDIP), // 4-bit B port parity/MSB parity input
.ENARDEN(ENARDEN), // 1-bit A port enable/Read enable input
_ENBWREN(ENBWREN) , // 1-bit B port enable/Write enable input
- INJECTDBITERR(INJECTDBITERR), // 1-bit Inject a double bit error if ECC feature is used.
- INJECTSBITERR(INJECTSBITERR), // 1-bit Inject a single bit error if ECC feature is used.
-REGCEAREGCE (REGCEAREGCE) , // 1-bit A port register enable/Register enable input
-REGCEB(REGCEB), // 1-bit B port register enable input

1-bit

1-bit

1-bit
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-RSTREGB(RSTREGB), // 1-bit B port register set/reset input
-WEA(WEA), // 4-bit A port write enable input
-WEBWE (WEBWE) // 8-bit B port write enable/Write enable input

// End of RAMB36E1l_inst instantiation

s HIEHR

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

SIM_CONFIG_V6

: Configuration Simulation Model

SIM_CONFIG_V6
DONE BUSY

CCLK |
csiB |
D]
INITB |
_M]
PROGB |
RDWRB |

CsoB

M=E

IO ab—vary ariR—3x e T 08 2RO kNar T X al—var AUF—T AR T a
V.oBIaw  ROGHmBEI Il — g A RETTE, a7 42— ar BifEA R —F LUV THEEL TS
TEDIESNGLET, Fo, T A0 a— 0 Byh/UEvh (GSR) 7 m— 3L 8T A XT—h (GTS) 72D —
HOAZ— T v 7EEL Y I2L —arTEET, ZOET /UL, FPGA Y7 =7 DR ED FVIT 471 id~y 7
ST, TPANCTEFA L ALY = T A EIETEEFEADR, TAMUFREDT 2L —3ar DHDT 7 AL
THRETDHRE ., AR THRINL TT VA Xy N AMIE EFNRWIINCT UL, V=R TS TEET,
ZOFET VL, i RTL) 32— arBI O AT 2 32— g TR T&EE9, F£/-. ICAP.VIRTEX6 %
AV ARBR T — RN F DAL T4F 2l —ay TIVEREI Il —arTABICE MM HEINET,

A — 0D 5 B8

R—r4£ BT = HEBE
BUSY H 7 1 V—RFN_yrhizfEHshET,
CSOB H 1 TIT47 Low DXTLIV FAV— Fz—0 Fo7 LI,
FPGA 3 1 DDH DT 7TV r—ary Tl S EE A,
DONE AH A 1 T4 2L —alrD5E T ERT T T 47 High DIE &
0=FPGA a7 4Fal—aiiss T LT AN
1 =FPGA a7 4F a2l —a 58T
CCLK A 1 JTAG T _RThar74¥al—ary F—RFOar 74Xz
L—ay sayy J—A
CSIB A 1 SelectMAP 5 —# NAR&E A X—T NN T DT V747 Low DF
7 LIk
0 = SelectMAP 7 —# /R A% A F—T )b
1 = SelectMAP 7 —# NRA% T (AT —T )L
D AT 32 a7 4F¥al—arBIRI—RFNRyr 5 —F XA, CCLK DAL
HERD=o T EN £,
INITB AT 1 F—R EUDNFHIOAENSEIL, Low IR F T2 Tar 7%
L—varmBRIECEET, TN Ui Eni%iz, 44—
VRLAL DT T 4T Low HA1E0 a7 4FX 2l — a0
CRC =7 — DO HEERLET,
0=CRC =5—
Virtex-6 54731 A4 F (HDL A)
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£ XILINX: BIE . FTHAY TLAVE

R—h4 847 ] e

1=CRC =7—72L

SEU M7 7o 7 a BRI DOY6E U—R /3y 7 CRC =7 — 03 H
SbE Low KRBV SIUET (A7 va),

M AT 2 TR, ar74Falb—ary TREEELET,
PROGB AN 1 TIT47 Low OIERBTNF o7 Uk
RDWRB AT 1 D[x:0] 7 —% NADFMERELET,

0=AMN

1=

RDWRB AJJi, CSLB 237 47 # —hDHE IO AL AIRET T,
CSIB T 4T+ —hENTWRWEETL, ABORT 3 FALET,

THAVDANEE

AVARR =g TANRUTFEI T Iab—ary Ty /L TOH
He 5 RA]

CORE Generator™ LU\ ¥ —K il

~7aDYR—k ]

TANRF T7ANWNIA VAR =R AT VAT —Vay TrANVERIET VAL OIS 7 7
AT ED RN EEBEIDLET, 2074 Fal —al OHBrIAIRE T AL ADAZ — T v 7 DRI LA
B T 7 =l AERETDHEOICHHTEET, BEIOET /ML, 274X —arOEEEBIET5
mar 74X al—ay EvhAN — A 7 AL THERALET,

TR —R O HFEOEMBL ORI Il — T a o TR TE K/ > Iab —Yay FSHAY HAR %
S TLIEEN,

ERAT L E M
B B4 {[E] TI+ILE sRER
DEVICE_ID 32wk 16 | Hh72T R4 A ID 32”h00000000 H—IF N TINAADT /RAA D 23— %
K a—FK BELET, YA —LADALH B I
TNAZDHA AL THEASNET,

VHDL £k (/2 RA T —S3Y)
KD 2 DORESTNIFELWVWEEAITar — L., = T4 T4 B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SIM_CONFIG_V6: Behavioral Simulation-only Model of FPGA SelectMap Configuration
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_V6_inst : SIM_CONFIG_V6
generic map (
1CAP_SUPPORT => FALSE, -- Using ICAP, TRUE or FALSE
ICAP_WIDTH => "'X8", -— ICAP width, "X8", 'X16", ''X32"
-- Do not need to change/specify if

Virtex—=6 547 351) 5i/4F (HDL )
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-- I1CAP_SUPPORT-FALSE

DEVICE_ID => X"00000000") -- Specifies the Pre-programmed Device ID value
port map (

BUSY => BUSY, -- 1-bit output Busy pin

CSOB => CSOB, -- 1-bit output chip select pin

DONE => DONE, -- 1-bit bi-directional Done pine

CCLK => CCLK, -- 1-bit input configuration clock

D => D, -- 8-bit bi-directional configuration data

INITB =>INITB, -- 1-bit bi-directional INIT status pin

M => M, -- 3-bit input Mode pins

PROGB => PROGB, -- 1-bit input Program pin

RDWRB => RDWRB -- 1-bit input Read/Write pin

);

-- End of SIM_CONFIG_V6_inst instantiation

Verilog B2k (A2 RA T—3Y)

// SIM_CONFIG_V6: Behavioral Simulation-only Model of FPGA SelectMap Configuration
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_V6 #(
_DEVICE_ID(32~h00000000), // Specify DEVICE_ID
- 1CAP_SUPPORT("'FALSE™), // Using ICAP, "TRUE"™ or "FALSE"
- 1CAP_WIDTH(*'X8™) // 1CAP width, 'X8", "X16'", 'X32"
// Do not need to change/specify if ICAP_SUPPORT="FALSE"

) SIM_CONFIG_V6_inst (
_.BUSY(BUSY), // 1-bit output Busy pin
.CSOB(CSOB), // 1-bit output chip select pin
_DONE(DONE), // 1-bit bi-directional Done pin
.CCLK(CCLK), // 1-bit input configuration clock
.CSB(CSB), // 1-bit input chip select
.bD(D), // 32-bit bi-directional configuration data
-INITB(INITB), // 1-bit bi-directional INIT status pin
M), // 3-bit input Mode pins
.PROGB(PROGB), // 1-bit input Program pin
-RDWRB (RDWRB) // 1-bit input Read/write pin

);
// End of SIM_CONFIG_V6_inst instantiation

HHEHR
B/ Iab—3ary FHAL HAR

Virtex—6 FPGA O& B (2 —H— HARBILORFT —%2 —])
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& XILINXe

SIM_CONFIG_V6_SERIAL

: Serial Configuration Simulation Model

DONE | SIM_CONFIG_V6_SERIAL

CCLK |
DIN |
INITB |
M

PROGB

DOUT

M=

x12012

ZDYab—vary aryR—x U MNeERTLE ZEO— BRI IT IV ar T4 X alb—vary fUH—T AR
Ty rvary BEIORaw o ROREIIal —1ary B ETTE, ar 7 Fab—rar@fEaR —R LU TR
L. T\ FTADITESI B ET, F2 T A0 a— 00 By h/Utyh (GSR) 97 B— 3L A 25—k (GTS)
RED—HDAZ— T v TEHMEL Y I2L — g TEET, ZOFT /LI, FPCGA V7 =T OB ED T VIT 47T
I~y 7 ENT THANCEEA L ALV 2= T A2 EE TEEEAN, TAMUFREDT Iz — 3 D
D7 7ANTHRETDH72E G TERAL TT A2 2y NANMIE ENR2NIINNTT UL, V=R TH A LITfE
ATExET, ZOEF AT B RTL) 232 —2arBILUOEAIL Y P 3al—ar THERATEET,

R—bDEREA

R—h%

847

(2]

HAe

DONE

N

AT 4K al—alsDE T2 T 77747 High DfF &
0=FPGA DALy 74X al —a 352 T LTV

1 =FPGA Oar 74Xzl —arys5g T

DOUT

i

FAD— Fx2—L DETU AN =L FTARAZAHOLYT IV F—2H
7o T —H1EL CCLK O h R =y P THFGENE T,

CCLK

A

JTAG T _RThar 74Xzl —ay E—RDar71¥a
L—gy Jay g J—A

A

IUT N ary 74X al—ay 7T —% A7) (CCLK DL H _ERD
Ty [

INITB

A

F—F EUNFHRIAENDENL, Low IZRFF o2 Tar 7 4%
L —arFRBECXET, TN EVRNHmAAENT-HIL. 4F—7
VRLAY DT IT 47 Low HAERY, av 74X ab—TalHo
CRC =7 —DHF WA RLET,

0=CRC =5—
1=CRC =7—72L

SEU M7 7o 7 a RGO 8%6 ., U—R /3y 7 CRC =7 —723
SNbE Low IZEREISIVET (A7 vay),

AT

F—RN Y, ar74Fal—ay B—REEELET,

PROGB

A

TIT47 Low OIERBZNLF 7 UEvh
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THAVDARNFZE

A AF v E—ras FAMUFEF T2l — YAy TrALTOR
HERR A]

CORE Generator™ L4 —F R

~7rdOHR—h NG

TANF T ANVCA VAR =R A TVAT =gy TryANVERIIT VAL ORI EINS T 7
ANVTIEED RN EEBRIOLET, I 74X 2l —2al OftrIABRET NAADAS — T v 7 ORI LA
B—=R T =l AERRET DHIZOIEHATEET, BHRIOET VI, 2 74F a2l —a OEELZBIE TS
7=oar74Xal—iary BEvhAN —A 77 AV THEHALET,

DAL R—F N A FIEOREMBION I — gl oWV TER/ > Iab—ay FHAY AR %

ZRLTTEE N,

ARG IR 1%

B B4T & TI4ILE =5 BA
DEVICE_D 32EYhD 16 | HE72 T /8A A ID 32”h00000000 B—H YN FRAAD T NAAID 2 —R%
HEH a—R FRELET, EYPAN —ADME IS LT
T NAZADHRFE AL THERASNET,

VHDL 83k (/2 RA T —23Y)

KD 2 DOEINFELZWG BT —L, =T 47 4 E 35 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SIM_CONFIG_V6_SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_V6_SERIAL_inst
generic map (

DEVICE_ID => X'00000000'")

: SIM_CONFIG_V6_SERIAL

-- Specifies the Pre-programmed Device ID value

port map (
DONE => DONE, -- 1-bit bi-directional Done pine
CCLK => CCLK, -- 1-bit input configuration clock
DIN => DIN, -- 1-bit input configuration data
INITB =>INITB, -- 1-bit bi-directional INIT status pin
M => M, -- 3-bit input Mode pins
PROGB => PROGB -- 1-bit input Program pin
);

-- End of SIM_CONFIG_V6_SERIAL_inst instantiation

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

// SIM_CONFIG_V6_SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_V6_SERIAL #(
_DEVICE_ID(32>h00000000) // Specify DEVICE_ID
) SIM_CONFIG_V6_SERIAL_inst (

-DONE(DONE), // 1-bit bi-directional Done pin
.DOUT(DOUT), // 1-bit data output pin
.CCLK(CCLK), // 1-bit input configuration clock
_DIN(DIN), // 1-bit input configuration data
-INITB(INITB), // 1-bit bi-directional INIT status pin
M, // 3-bit input Mode pins

1-bit

_.PROGB(PROGB)  //
);

// End of SIM_CONFIG_V6_SERIAL_inst instantiation

input Program pin

5 MR ¥R
B/ vRab—vay THEAL HAR

Virtex—6 FPGA D& (= — W — HARBLINT =¥ —h)
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EIE . FHAY ILAVE € XILINX:

SRL16E
: 16-Bit Shift Register Look-Up Table (LUT) with Clock Enable
D | sALE Q
cE | -
CLK_|]
A0_|
Al
A2_|
A3
=

ZDOTFHAL TLAVNE, VTN VU AR VI T o7 T—T7 )0 (LUT) T, v 7k LUAZOESIE, AT A3, A2,
Al, A0 DfEIC k> TIRESNE T,

VIR LVAZORSIE EETHIEL, ABSELIELTEET,

BERDI 7 VPREEZERTBITIZ : AT A3 ~ A0 DfELX—EDMEIZLET, P T7FLIAZT 1 ~
16 EYMDOESICRETEET, TRVAANOMEIZEDZTV TN LU AZOEET, & =8 x A3) +(4 x A2) +
2 x AD + A0 +1 WO THRHTEET, A3, A2, Al, A0 AT RTErOHE (0000) (T2 7h LUAZD

EIX1EYMIRY, 7T 1 05E (111D 1% 16 EYMIZRDET,

AN V*)J(&?E%EJH@K’E{Eé-&éMi AT A3 ~ A0 DIEZZLSEET, 72ex1E, A2, Al, A0 2
TRT1OBEA Q1D IZ A3 Z 1035 0 ICH0EZ 5L, V7 LY RAZDOESIE 16 Evhand 8 By MIZ 1l
LET, V\HSE’J IZ. V7R LY REZOESIEIFIC 16 EYR T, EOEYRDENH IEND0 T AT A3 ~

A0 DfEIZ L > THIESNET,

LT LYRE LUT OFIEHBEZRIEE T 5121, INIT BIYEIC 4 7D 16 HEHAEEIV S CTET, —BLEOH D B
Y MI0ET, INIT OfEEEELRWEAIE. 71 v/x& LUT ORRIZay 74X =2 —ardizEe (0000)

W27 ENET,

CE 2% High O34 . 71y (CLK) 73 Low 25 High [ZHIWEEDHEEIZ, D DIENRY T LU AZDE 1 By hMin—
REET, KIZZay M Low 735 High (ZUIN DA LEIZ CE 2 ngh DA T LD AR DEILIR D ELE
M7 REH, HFHILWERE—RSRET, TRLVAANOEIZE>TY 7 v/x&@%ézxﬂ%im Q IZZF DN
NENFET, CE D Low ODHE, Z7uy /BB IXEHEINET,

MR

AN H

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 T D QAm - 1)
m=0,1,2,3
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AR— D 5t 5

R—h4 A [ = g
Q 7 1 TN LVRE F—HMHT)
D AN 1 VINVLVRE F—H AT
CLK AS 1 rayy
CE AT 1 T 7T 47 High Dr/vay 7 A x—T )L
A AT 4 SRL DU —REDF A F Iy 7 5IR
A=0000 ==> 1 E'wvh 7 E
A=1111 ==> 16 Ewh ¥ 7R
THAUDANAE
AAB =gy AJ
i 1%
CORE Generator™ LU 44 —F 2l
~7ua@HR—h A
ERAFRRGREE
Bt 24T e TI#ILE FEA
INIT 16 # 16 B M FTRCERm A T4 X2l —arBOV TR LIRZEM IO
HIME % $5 E

VHDL

ik (A RBVT—23Y)

WD 2 OO SCINFLELIRWE AT —L, = T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock

-— Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

SRL16E_inst :
generic map (

INIT => X"0000'")

port map (
Q =>Q,
A0 => A0,
Al => Al,
A2 => A2,
A3 => A3,
CE => CE,
CLK => CLK,
D=>D

);

SRL16E

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

-- End of SRL16E_inst instantiation

Virtex-6 4731 7K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

SRL16E #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRL16E_inst (

-Q(Q, // SRL data output
-A0(AO), // Select[0] input
A1(AL), // Select[1] input
_A2(A2), // Select[2] input
.A3(A3), // Select[3] input
.CE(CE), // Clock enable input
.CLK(CLK), // Clock input

.D(D) // SRL data input

)
// End of SRL16E_inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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& XILINXe

SRLC32E

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

SRLC32E

| Attributes

| INIT=00000000

=

Al4:0)

|

L]

=
Iz2

-

CE

CLK
—P 32-Bit LUT-Based

Shift Register

Q3

lo

M=

X10958

ZOTHAY ZLACNMEI L DOV I T T T =7 (LUT) 1A VA PSN TS, ATER T 1 ~ 32 7y
T HAINVDYTRVIAZTY, TRV RZOESIL, BETHIEL, ZESELHIEHLTEET, ZOZL AR
L. 727747 High D/vy 7 A3x—T7 NVEIOBAT —REEELH 2 TWAT2D | #3D SRLC32E & 1 A — Rt
T&E, LW KRERY TN LV REZEERRTEET,

A — 0D 5 B8

R—k4 A [ B HHE
Q o 1 VIR VLVRY F—H T
Q31 7 1 TR LURE A —R ) (#h#E SRLC32E @ D
AT Hfe)
D AT 1 VINVLURE T—H AT
CLK AS 1 Va=D%4
CE ANT] 1 TUT 47 High Drvavy A x—7 v
A AT 5 SRL DU —RE DX AF Iy 7841
A=00000 ==> 1 E' vk v 7 b
A=11111 => 32 Evk 7R E
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THAVDANEE

AVAR =gy aJ
HE 7 He 4t
CORE Generator™ 3L U\ 4% —K Nl
< 7adDYR—k ]

AV AR E— T AEAIE. 2O B — RN RO IS L E T,
CLK ANEEE DIy ) —RZ, D ANEVT7NENT DT —% V—AIZ, Q 1% FDCPE A F721%

FDRSE A /72 E DG 2T AT 4 32— a Al LET,

Jayy AF—T ) ¥ (CE) 137ayy A 3 —T VGBI T 50, ALV EITmEEE 1 IZLET,

S5EYR NZA T, —EDME 0~ 3D IZLTY IR LIPAZOESE 1 ~ 32 B NIEETHH) . T3y 75
FEICL T IR L AZDOESEY | ~ 32 By hOHIBHTETETAHZLL TEXET,

VIR LVUAZDESE 32 B RO RELT LA, Q31 B %2#%KEdD SRLC32E @ D AJJIZHEREL T

AAT =Rk LET,
Q31 Hi /1% SRLC32E LISMI#HE R 5 LITTEEE A,
Q X, AT —F TR THHEHTEET,

32w 16 D INIT BT, V7 LIURAZDOPIHAL 7R RE— U B HEETXET,

INIT[0] 1%, 7T U RENDHHIDIE T,

ERARELE
B 247 & TIHIE 5 BA
INIT 16 %% 32 By Mi T _RCPnr SRLC32E OHIEAD Y T~ NEZ— 2R 7E

VHDL 521 (/2 RA T —23Y)

WD 2 S>ORETHIFIELEWVWES T — L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC32E: 32-bit variable length shift register LUT
- with clock enable

-— Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

SRLC32E_inst : SRLC32E
generic map (
INIT => X'"00000000')

port map (
Q =>Q, -- SRL data output
Q31 => Q31, -- SRL cascade output pin
A => A, -- 5-bit shift depth select input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input
)

-- End of SRLC32E_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// SRLC32E: 32-bit variable length cascadable shift register LUT
// with clock enable

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.1

SRLC32E #(

- INIT(32”h00000000) // Initial Value of Shift Register
) SRLC32E_inst (

-Q(Q, // SRL data output

.Q31(Q31), // SRL cascade output pin

_ACA), // 5-bit shift depth select input

.CE(CE), // Clock enable input

_.CLK(CLK), 7/ Clock input

.D(D) // SRL data input
)

// End of SRLC32E_inst instantiation

s HIEHR

Virtex-6 FPGA D& ¥} (22— — TAFBLOT -2 —1)
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EIE . FHAY ILAVE £ XILINX:

STARTUP_VIRTEX6

: Virtex®-6 Configuration Start-Up Sequence Interface
STARTUP_VIRTEX6

—CLK CFGCLK |—
—GSR

CFGMCLK |—
—]GTS

—KEYCLEARB DINSPI |—

——PACK
EOS }—
—— USRCCLKO

— USRCCLKTS PREQ |—
——] USRDONEO

TCKSPI |——
—— USRDONETS

M=E

ZOFFAL L AME, Za—SAFERBIE R/ VYR (GSR) F 5 7 r—r30 hIA 2T —h (GTS) 5B,
Wiz 74 ¥ 2l —a A58, SPI PROM 2MEHENLE5A 1 SPLPROM O A B Il ~puay v 7 LT /34 2
U OBERIERISNE T, TAAAMADIL T4 X 2L —ar DRDOVICAZ— T v = ATRID 7 vy 7 %1
HAT20%BELEY, ary74Xab—vay /ay N ay vy 77 72 ASE50ICbEHAEINET,

R—b D& A

R—k4 B4 B 1w ae

CFGCLK H 1 aVTA4X 2L —Tar DALY Tay I

CFGMCLK H A 1 ar74¥al—arORNEA L —ZDray s )

CLK AT 1 g R T T Tayy

DINSPI H 1 DIN SPI PROM 77 &AH 7

EOS H 7 1 OV 74X 2l —ar O TR T T 7747 High OF &

GSR AT 1 Za—r30 £yh/UEvh (GSR) A S (R—h412 GSR 1%
A

GTS AT 1 7a—s3L fFAAT—k (GTS) AJ3 (R—R 4412 GTS I
fdi A T)

KEYCLEARB A7) 1 Ny 7 UFEE RAM (BBRAM) 2260277 AES 727V 74

PACK AF 1 PROGRAM ##R A 7]

PREQ 7 1 F A A F7~0 PROGRAM U7 = A}

TCKSPI H 1 TCK 27 4Fal—ar B TR AHA

USRCCLKO AS 1 —#'— CCLK AJJ

USRCCLKTS AS 1 Wz —4 — CCLK ODrFA AT —h £ 32 —T )V

USRDONEO AT 1 P¥F = — % — DONE E >0 Hi 7 % il

USRDONETS AS 1 2—H— DONE B> DRFA AT —h A F—T )b
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-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

AVAR S =gy HeAE
HERR S
CORE Generator™ L w4 —F ARy
~7rdOHPR—hk ]

HHAOZa— )V NIAAT = RMERENLS A, @Y —A B E3ay vy 2207 VIT7 47 O GTS AJ)
BT LET, 3/745311/%/5/@15 NT o7 = ADay Y ERET A, T A b0 ay
IHEZDTY AL TLARD CLK Bz # ki LEd, CFGMCLK 3L U CFGCLK #fi 4 2L, Niar 7 4%
L—ay 7auZilT7 7 BATE, EOSE Biiar 74X alb—yay AZ— T o7 —F U A0 T 252 £7,

SPI PROM %-{ii Ffi LTT/\47\%:/74%11/»~/5/3“6£E/\ 12, 274X 22— g %D SPIL PROM ~DO7 7t
AMMHLBETHNIE., 20z R —3x D TCKSPI B L DINSPI U 2 AL CAIMOFEHAa L 74 ¥ oL — g0
ANEANZT 7 BRATEALHICLET,

EARIREE R 1%

B BT fi& FI4ILE | EHBA
PROG_USR 7 — %%k | FALSE, TRUE FALSE TasGh AR xR 2T A REE AT
LET,

VHDL 83k (/2 RA O T—23Y)
WD 2 SORETHIFIELE VWSS ITa— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- STARTUP_VIRTEX6: STARTUP Block
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1

STARTUP_VIRTEX6_inst : STARTUP_VIRTEX6
generic map (

PROG_USR => FALSE -- Activate program event security feature
))

port map (
CFGCLK => CFGCLK, -
CFGMCLK => CFGMCLK, --
DINSP1 => DINSPI, -
EOS => EOS, -
PREQ => PREQ, -

1-bit Configuration main clock output

1-bit Configuration internal oscillator clock output

1-bit DIN SPI PROM access output

1-bit Active high output signal indicating the End OFf Configuration.
1-bit PROGRAM request to fabric output

TCKSP1 => TCKSPI, -- 1-bit TCK configuration pin access output

CLK => CLK, -- 1-bit User start-up clock input

GSR => GSR, -- 1-bit Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS, -- 1-bit Global 3-state input (GTS cannot be used for the port name)
KEYCLEARB => KEYCLEARB, -- 1-bit Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)
PACK => PACK, -- 1-bit PROGRAM acknowledge input

USRCCLKO => USRCCLKO, -- 1-bit User CCLK input
USRCCLKTS => USRCCLKTS, -- 1-bit User CCLK 3-state enable input
USRDONEO => USRDONEO, -- 1-bit User DONE pin output control
USRDONETS => USRDONETS -- 1-bit User DONE 3-state enable output

):
-- End of STARTUP_VIRTEX6_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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. — -, ~ ~
Verilog 881k (A2 RAL T —3Y)
// STARTUP_VIRTEX6: STARTUP Block
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

STARTUP_VIRTEX6 #(
-PROG_USR("'FALSE') // Activate program event security feature

)
STARTUP_VIRTEX6_inst (

.CFGCLK(CFGCLK), // 1-bit Configuration main clock output

.CFGMCLK(CFGMCLK) , // 1-bit Configuration internal oscillator clock output
_DINSPI(DINSPI), // 1-bit DIN SP1 PROM access output

_EOS(EOS), // 1-bit Active high output signal indicating the End Of Configuration.
-PREQ(PREQ), // 1-bit PROGRAM request to fabric output

_TCKSPI(TCKSPI), // 1-bit TCK configuration pin access output

.CLK(CLK), // 1-bit User start-up clock input

.GSR(GSR), // 1-bit Global Set/Reset input (GSR cannot be used for the port name)
_.GTS(GTS), // 1-bit Global 3-state input (GTS cannot be used for the port name)
-KEYCLEARB(KEYCLEARB), // 1-bit Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)
_PACK(PACK), // 1-bit PROGRAM acknowledge input

.USRCCLKO(USRCCLKO), // 1-bit User CCLK input

_USRCCLKTS(USRCCLKTS), // 1-bit User CCLK 3-state enable input

- USRDONEO(USRDONEO), // 1-bit User DONE pin output control

_USRDONETS(USRDONETS) // 1-bit User DONE 3-state enable output

):
// End of STARTUP_VIRTEX6_inst instantiation

EER A

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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SYSMON

: System Monitor

!
pips0)| S AN DO[15:0]
DADDRI6:0) i

DEN | JTAGBUSY
DWE | JTAGMODIFIED
DCLK | JTAGLOCKED
CONVSTCLK | oT
RESET | ALM[2:0]
CONVST =
— HAMNNEL[4:
VAUXP[15:0] (4]
VAUXN[15:0] | EOC
EOS
VP | —
VN | BUSY
X10366

M=E

ZOTFY A LA ME, 10 B b, 200kSPS (a7 L/ F) @ Analog-to—Digital Converter (ADC) & X— R |ZH%
EEINTWET, ADC 1T, KEDOA LV F o7 voh—LlAabE T A Fy 7 BRBERIOF v FEERED
FPGA OW B /2B E/ T A—2 %3 T 201 HSvET, FMBELEICIX, EHOT a2z AJj~<7 (VP/VN) &
16 O —H — N #IR A FER T s A (WiBh 7 a2z A7) (VAUXP[15:0], VAUXN[15:0)) 2/ LT, 47
nlZ ANEFERTHE, ADC THR—RRT 7 —I v OB RS ER X E T,
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AR— D 5t 5

R—k4 /4T B T hE

ALM[2:0] H 3 IR Vecint 8L Vecaux @ 3 B M T T — 24

BUSY H 1 1 EvhH /1 ADC BV —1E 5

CHANNEL[4:0] H 5 5 B MU T v L g IR

CONVST AT 1 1 By b AT EHBH bR

CONVSTCLK AA 1 LY AT BB vy s

DADDR[6:0] AT 7 FAFIvr Var 7 Xalb—arD TEvhATT
KL R XA

DCLK AN 1 FAFIvr Var74Falb—ard 1 v A7
=574

DEN A 1 AAFIvr Var74F¥Fal—arD 1y AS
AFR—T )

DI[15:0] AF 16 HAFIvr Jar7 Fal—a0 16 EvhAT
T =B XA

DOL15:0] 7 16 B AFIy7 Jar T4 Xal—varo 16 Ev ki
T =K N

DRDY 7 1 FAFIyr Var7z Fal—varo 1 ey
F—2 LT

DWE AT 1 ZAFIyr Var74Fal—ard 1 Evh AN
A A F—T L

EOC H A 1 D 1 By M )R

EOS Hi A 1 =L AD 1y M I UR

JTAGBUSY H 1 1 © v F JTAG DRP £ —

JTAGLOCKED th7 1 1Y) DRP R —h my 2

JTAGMODIFIED H 1 DRP ~® 1 By M T) JTAG FHEIA A

oT H 1 BET7I—20 1y

RESET A 1 1 Y MATJT7 2747 High V> b

VAUXN[15:0] AT 16 16 ' R AJ) N RIAHBY 7 F a7 A )

VAUXP[15:0] AT 16 16 & b AT PAIREBY 7 =7 A

VN A7) 1 I EY AT NAIT Fer A

VP AT 1 1y AJ PRITF a7 AT)

THAVDARNEE

AV AR —ay HELE

HEFR ol

CORE Generator™ B L O\ 4 —FK AT

< 7adHR—k AT
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FUTAHIANBIOH A= T _XTERL, 2O R =R hDELTIEAAETORBEEZRELET, &
Ral—iailiE, Tl B OEEERETT VIZETTOILT AN 7y ANVEERLES, 7 AN 77 AL
D7 F—=<vMIKDELBYTT,

// Must use valid headers on all columns

// Comments can be added to the stimulus file using *//’
TIME TEMP VCCAUX VCCINT VP VN VAUXP[0] VAUXN[O]

00000 45 2.5 1.0 0.5 0.0 0.7 0.0

05000 85 2.45 1.1 0.3 0.0 0.2 0.0

// Time stamp data is in nano seconds (ns)

// Temperature is recorded in C (degrees centigrade)

// All other channels are recorded as V (Volts)

// Valid column headers are:

// TIME, TEMP, VCCAUX, VCCINT, VP, VN,

// VAUXP[O], VAUXN[O],----cccccoa . VAUXP[15], VAUXN[15]
// External analog inputs are differential so VP = 0.5 and VN = 0.0 the
// input on channel VP/VN is 0.5 - 0.0 = 0.5V

AE: ZOIA—REIALASNANT AT THRAMIRGRAR—=AZBIILIRNTIZE N, J /3L =7 — )35
ETHHENHVET,

ERATTREGEIE

B 247 & T4 ]

INIT_40 16 1%L %S:E%?foo ~ 1610000 a7 4F¥ 2l —Tar LYRZ O
INIT 41 16 1%L }giﬁgoo ~ 1610000 a7 4F¥al—var LYRS ]
INIT_42 16 %% 121}}:%%00 ~ 16" h0800 ar 74X 2l —ar LURS 2
INIT 43 16 %K }gjﬁg&oo ~ 1610000 FAN VAL

INIT 44 16 % }giﬁgﬁgﬁoo ~ 1610000 FAN VLY RAZ ]

INIT 45 16 HE % }gjlﬁ?ﬁ%oo ~ 16”h0000 FANLVRAK 2

INIT_ 46 16 %% %S:E%%OO ~ 16”h0000 FANLVRAHZ 3

INIT_47 16 %% %gilﬁ%?foo ~ 16”h0000 FAN LY A 4

INIT 48 16 %gﬁ%gfoo ~ 16”h0000 Dt/ P & ]

INIT 49 16 HH gﬁ%gfoo ~ 16”h0000 DAt/ SR |

INIT 4A 16 15K }g}ﬁggoo ~ 16”h0000 =R VD RH 2

INIT 4B 16 ¥ }gjﬁgﬁgﬁoo ~ 16”h0000 VT UALVRE 3

INIT_ 4C 16 M5 }gjﬁggfoo ~ 16”h0000 V= UALURAE 4

INIT_4D 16 %% }S:E%%OO ~ 16”h0000 VU A LURR S
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B 547 =} TIHIE | EREA

INIT_4E 16 % 16°h0000 ~ | 16"h0000 VA LDAL 6
16” hffff

INIT_AF 16 £ 16"h0000 ~ | 16”h0000 VALV AL T
16’ hffff

INIT_50 16 4% | 167h0000 ~ [ 167h0000 77— LRV RS0
16’ hifff

INIT51 16 3 % 16°h0000 ~ | 16"h0000 TI—AHIRL Y AK 1
16’ hifff

INIT_52 16 %% | 167h0000 ~ [ 167h0000 7T AR YR 2
16’ hifff

INIT 53 16 %% | 167h0000 ~ [ 167h0000 77— LRV RS 3
16’ hffff

INIT_54 16 1% 16°h0000 ~ | 16"h0000 T T — LR VA 4
16” hfff

INIT_55 16 % 16°h0000 ~ | 16"h0000 7T —LHIRL A4 5
16” hffif

INIT_56 16 % 16°h0000 ~ | 16"h0000 7T LHIRL VA4 6
16’ hffff

INIT_57 16 ¥4 [ 167h0000 ~ | 167h0000 7T — LRV RS T
16’ hifff

SIM_DEVICE S VIRTEX5 VIRTEX5 Ralb—var 0y —5 vk TR 773
VIRTEX6

SIM_MONITOR FILE SCFH 0 B b330 | design.txt Ylal—var TFRZ AN T AN

VHDL R2if (f 2V RE S T—23Y)

WD 2 OORELDFELZNWGEIZae—L, =TT 4B S

Library UNISIM;

use UNISIM.vcomponents.all;

@i}

WZRED AT £,
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-- SYSMON: System Monitor
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.1
SYSMON_inst : SYSMON
generic map (
INIT_40 => X"0000", -- Configuration register 0O
INIT_41 => X"0000", -- Configuration register 1
INIT_42 => X"0800", -- Configuration register 2
INIT_43 => X"0000", -- Test register 0
INIT_44 => X"0000", -- Test register 1
INIT_45 => X"0000", -- Test register 2
INIT_46 => X"0000", -- Test register 3
INIT_47 => X"0000", -- Test register 4
INIT_48 => X"0000", -- Sequence register 0
INIT_49 => X"0000", -- Sequence register 1
INIT_4A => X"0000", -- Sequence register 2
INIT_4B => X"0000", -- Sequence register 3
INIT_4C => X"0000", -- Sequence register 4
INIT_4D => X"0000", -- Sequence register 5
INIT_4E => X"0000", -- Sequence register 6
INIT_4F => X"0000", -- Sequence register 7
INIT_50 => X"0000", -- Alarm limit register O
INIT_51 => X"0000", -- Alarm limit register 1
INIT_52 => X"0000", -- Alarm limit register 2
INIT_53 => X"0000", -- Alarm limit register 3
INIT_54 => X"0000", -- Alarm limit register 4
INIT_55 => X"0000", -- Alarm limit register 5
INIT_56 => X"0000", -- Alarm limit register 6
INIT_57 => X"0000", -- Alarm limit register 7
SIM_DEVICE => "VIRTEX5", -- Device family selection
SIM_MONITOR_FILE => "design.txt" -- Simulation analog entry file
D)
port map (
ALM => ALM, 3-bit output alarm for temp, Vccint and Vccaux
BUSY => BUSY, 1-bit output ADC busy signal
CHANNEL => CHANNEL, 5-bit output channel selection
DO => DO, 16-bit output data bus for dynamic reconfig
DRDY => DRDY, 1-bit output data ready for dynamic reconfig
EOC => EOC, 1-bit output end of conversion
EOS => EOS, 1-bit output end of sequence
JTAGBUSY => JTAGBUSY, 1-bit output JTAG DRP busy
JTAGLOCKED => JTAGLOCKED, 1-bit output DRP port lock
JTAGMODIFIED => JTAGMODIFIED, 1-bit output JTAG write to DRP
OoT => 0T, 1-bit output over temperature alarm
CONVST => CONVST, 1-bit input convert start
CONVSTCLK => CONVSTCLK, 1-bit input convert start clock
DADDR => DADDR, 7-bit input address bus for dynamic reconfig
DCLK => DCLK, 1-bit input clock for dynamic reconfig
DEN => DEN, 1-bit input enable for dynamic reconfig
DI => DI, 16-bit input data bus for dynamic reconfig
DWE => DWE, 1-bit input write enable for dynamic reconfig
RESET => RESET, 1-bit input active high reset
VAUXN => VAUXN, 16-bit input N-side auxiliary analog input
VAUXP => VAUXP, 16-bit input P-side auxiliary analog input
VN => VN, 1-bit input N-side analog input
VP => VP 1-bit input P-side analog input
):
-- End of SYSMON_inst instantiation
Virtex-6 547 31) 77k (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// SYSMON: System Monitor
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

SYSMON #(
- INIT_40(16°h0000), // Configuration register 0O
-INIT_41(16~h0000), // Configuration register 1
-INIT_42(167h0800), // Configuration register 2
- INIT_43(16~h0000), // Test register 0
- INIT_44(167h0000), // Test register 1
- INIT_45(16~h0000), // Test register 2
- INIT_46(167h0000), // Test register 3
- INIT_47(16~h0000), // Test register 4
- INIT_48(167h0000), // Sequence register 0
- INIT_49(16~h0000), // Sequence register 1
- INIT_4A(167h0000), // Sequence register 2
- INIT_4B(16~h0000), // Sequence register 3
- INIT_4C(167h0000), // Sequence register 4
- INIT_4D(16~h0000), // Sequence register 5
- INIT_4E(16~h0000), // Sequence register 6
- INIT_4F(167h0000), // Sequence register 7
- INIT_50(16~h0000), // Alarm limit register 0
-INIT_51(167h0000), // Alarm limit register 1
- INIT_52(16~h0000), // Alarm limit register 2
- INIT_53(167h0000), // Alarm limit register 3
- INIT_54(16~h0000), // Alarm limit register 4
- INIT_55(167h0000), // Alarm limit register 5
- INIT_56(16~h0000), // Alarm limit register 6
- INIT_57(167h0000), // Alarm limit register 7
_SIM_DEVICE("'VIRTEX5"™), // Device family selection

_SIM_MONITOR_FILE("'design.txt) // Simulation analog entry file

)
SYSMON_inst (

_ALMCALM), // 3-bit output alarm for temp, Vccint and Vccaux
-BUSY(BUSY), // 1-bit output ADC busy signal

. CHANNEL (CHANNEL) , // 5-bit output channel selection

.DO(DO), // 16-bit output data bus for dynamic reconfig
_DRDY(DRDY), // 1-bit output data ready for dynamic reconfig
_.EOC(EOC), // 1-bit output end of conversion

-EOS(EOS), // 1-bit output end of sequence

-JTAGBUSY (JTAGBUSY), // 1-bit output JTAG DRP busy

- JTAGLOCKED(JTAGLOCKED), // 1-bit output DRP port lock
-JTAGMODIFIED(JTAGMODIFIED), // 1-bit output JTAG write to DRP

.0T(0T), // 1-bit output over temperature alarm
-CONVST(CONVST), // 1-bit input convert start
-.CONVSTCLK(CONVSTCLK), // 1-bit input convert start clock
-DADDR(DADDR), // 7-bit input address bus for dynamic reconfig
.DCLK(DCLK), // 1-bit input clock for dynamic reconfig
_DEN(DEN), // 1-bit input enable for dynamic reconfig
.DI(DID), // 16-bit input data bus for dynamic reconfig
_DWE(DWE), // 1-bit input write enable for dynamic reconfig
-RESET(RESET), // 1-bit input active high reset

-VAUXN(VAUXN) , // 16-bit input N-side auxiliary analog input
-VAUXP (VAUXP), // 16-bit input P-side auxiliary analog input
_VN(VN), // 1-bit input N-side analog input

_VP(VP) // 1-bit input P-side analog input

)
// End of SYSMON_inst instantiation

s HIEHR

Virtex—6 FPGA D& ¥} (2 —H— HAFNBIOT =2 —1)
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TEMAC_SINGLE

: Tri-mode Ethernet Media Access Controller (MAC)
TEMAC_SINGLE

CLIENTEMACPAUSEVAL{15:0)

EMACCUENTRXDN15:0)

(CLIENTEMACTXD(15:0) EMACCLIENTRXSTATS(6:0)
(CLIENTEMACTXIFGDELAY(7:0) EMACDCRDBUS{:31)
DCAEMACABUS(0:5) EMACPHYTXD(T:0)
DCREMACDBUS(0:31) HOSTRODATA|31:0)
HOSTADDR(S:0) DCRHOSTOONEIR f——
HOSTOPCODE(:0) EMACCLIENTAMINTERRUPT |——
HOSTWRDATA[31:0) EMACCUENTRXBADFRAME f—
PHYEMACPHYAD{4:0) EMACCLENTRXCLIENTCLKOUT f—
PHYEMACAXBUFSTATUIS(1:0) EMACCUENTRXDVLD f—
PHYEMACRAXCLKCORCNT(2:0) EMACCLIENTRXDVLDMSW f—
PHYEMACRXD(7:0} EMACCUENTRXFRAMEDROP f——
——]CLIENTEMACDCMLOCKED EMACCUENTAXGOODFRAME b—
=4 CLIENTEMACPAUSEREQ EMACCUENTRXSTATSBYTEVLD f——
——CLIENTEMACRXCLIENTCLKIN EMACCUENTRXSTATSVLD f—
——JCLIENTEMACTXCLIENTCLKIN EMACCLENTTXACK f—
——] CLIENTEMACTXDVLD EMACCLIENTTXCLIENTCLKOUT f—
=] CLIENTEMACTXDVLDMSW EMACCLIENTTXCOLLISION =
——]CLUENTEMACTXFIRSTBYTE EMACCLENTTXRETRANSMIT bI—o
=] CLIENTEMACTXUNDERRUN EMACCLIENTTXSTATS b—
——] DCREMACCLK EMACCLIENTTXSTATSBYTEVLD ——
——d DCREMACENABLE EMACCLIENTTXSTATSVLD e
——J DCAEMACREAD EMACDCRACK J——
——] DCREMACWRITE EMACPHYENCOMMAALIGN —
——HOSTCLK EMACPHYLOOPBACKMSE f—
——HOSTMIMSEL EMACPHYMCLKOUT f——
——HOSTREG EMACPHYMDOUT f—
——FHYEMACCOL EMACPHYMOTRI f—
——]FHYEMACCRS EMACPHYMGTRXRESET f—
=] PHYEMACGTXCLK EMACPHYMGTTXRESET p—
——] PHYEMACMCLKIN EMACPHYPOWERDOWN f——
—] PHYEMACMOIN EMACPHYSYNCACOSTATUS p—
MITXCLK EMACFPHYTXCHARDISPMODE p——
—— PHYEMACRXCHARISCOMMA EMACPHYTXCHARDISPVAL f——
—— PHYEMACAXCHARISK EMACPHYTXCHARISK f—
——] PHYEMACRXCLE EMACPHYTXCLK f—
——PHYEMACRXDISPERR EMACPHYTXEN f—
—— FHYEMACRXDOV EMACPHYTXER f——
——PHYEMACRXER EMACPHYTXGMIMICLKOUT f—
=] PHYEMACRXNOTINTABLE EMACSPEEDIS10100 f—-
—— PHYEMACRXRLNDISF HOSTMIMRDY f——
— PHYEMACSIGNALDET
—— PHYEMACTXBUFERR
] PFHYEMACTXGMIMIICLKIN
——RESET
X11181

M=E

Virtex®-6 FPGA =2/

NT YR FIAE—F A=Y Ry F MAC AL ALV T — 57BN — s KOs M

ZHEHEL £9, SecurelP B 54k HDL Z & Te7-0 , i FlB L ONZ A7 232 —va bl flENET, 207V
STATNE . A—T Ry MAC 932 ERK T 572812, CORE Generator™ Zfff L T E=—X|cE b TEFHE 4
AZENTEET,
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THAVDANAE

ZDZV AN A AR 2= T BT, 2T v RBAE S v (EDK) 7201320 L A e te B o 7 & fiff
HALET, ZOTLAVMIEREA L AZ L T —FLRNTLIEE N,

E=3 R
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USR_ACCESS_VIRTEX6

! Virtex-6 User Access Register
USR_ACCESS_VIRTEX6

DATA(31:0) h

CFGCLK |—

DATAVALID |—

X11182

M=

TOFVAY LA AL a7 X2l —ar Py D 32 B NDL D AT 7 EATE, By RAR
V=B DT —Ra Gt AT ZENTEDLINIRNET, 72ExiE, a7 4F 21— a2 %12 FPGA T VA2 vb
R AR — B — AR AEENT =T —ZICT VB AT AN TEET,

AR— kD 5t 5

R—k4 BT B HRE
CFGCLK H A 1 a T4 X2l —ay say s
DATA[31:0] o 32 ar74¥alb—var 727
DATAVALID H7 1 B2 T —H%E LT /7147 High © DATA F—F
THAUDANAE
AV ARG T—ay HEIT
il AT
CORE Generator™ 3 E U\ 4% —K A ]
~7udYIR—h ENEl

VHDL f2if (A RAVIT—23Y)

WD 2 OOEXNFAELIR WG EIFAE—L, 2T AT 4 EE ORNIHT £,
Library UNISIM;

use UNISIM.vcomponents.all;

—-- USR_ACCESS_VIRTEX6: Configuration Data Access

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.1

USR_ACCESS_VIRTEX6_inst : USR_ACCESS_VIRTEX6

port map (
CFGCLK => CFGCLK, -- 1-bit Configuration Clock output
DATA => DATA, -- 32-bit Configuration Data output
DATAVALID => DATAVALID -- 1-bit Active high data valid output
);

-- End of USR_ACCESS_VIRTEX6_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// USR_ACCESS_VIRTEX6: Configuration Data Access
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.1

USR_ACCESS_VIRTEX6 USR_ACCESS_VIRTEX6_inst (
-.CFGCLK(CFGCLK), // 1-bit Configuration Clock output

_DATA(DATA), // 32-bit Configuration Data output
-DATAVALID(DATAVALID) // 1-bit Active high data valid output

)
// End of USR_ACCESS_VIRTEX6_inst instantiation

s IR

Virtex—6 FPGA O &kt (= —H% — IARBLIRT —H¥T—h)
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