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BRAM_SDP_MACRO
<%0 : Simple Dual Port RAM

DI(WRITE_WIDTH:1:0) BRAM_SDP_MACRO

WRADDR(8:0)

WE(f(WRITE_WIDTH):0)
DO(READ_WIDTH:1:0)
—

WREN

RST

WRCLK

Attributes

BRAM_SIZE-18Kb
DO_REG-0

INIT-0
| READ_WIDTH-36
WRITE WIDTH36 — — — —
SIM_COLLISION_CHECK-ALL
SRVAL-0

INIT_FILE-NONE

RDADDR(8:0)

RDEN
REGCE

RDCLK

Simple Dual Port RAM

X10923

M=E

7 V=X FPGA T NARIZIZ 7 a7 RAM & £41, 36kb F721% 18kb DPLH RAM/ROM LLTar 7 4¥ =
L—arTEEt, 2D 7 mys RAM 2T, REDOA L F o7 F—FEEEN ORI TEEd, FAH
LEEXIARIT, av R —r MG EnNs 70y 722U TEITENET, 2L, A LR —REEZA
HAR—NMIFERITMNLL TEY, BAEWIZIERBT, RICAEY TV AT 7EALET, AN A X —T VD EZIAL
DR[EEIZ/RD AT var O LA %L T RAM @ clock-to—out # A A& MM CEET,

;}E;@ivw/%zi\ HAHLBIOEZEXIALOR—IDENFECIZRDI0IZar 74X 2b—2ar 508N

R— D EL B

R—r4 A ] B4 BE

DO H A [R—hrDar74¥a2l—3a]® | RDADDR TEINT-T —FH /13 &
et 1!

DI AN [R—=bDar74F¥al—3a )0 | WRADDR THESNE-TF —F A SRR
e i)

WRADDR, AN [R—=bhDar74FXal—Tar |0 | EEAR/FAHAHLTRLAATIRA

RDADDR e 1]

WE AN [R—brDaL T4 Xal—a D | RAMEFAS A —T L
B iG]

WREN, A 1 FAN V=R £ 3x—T v

RDEN
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R—r4£ HME = B EE

SSR AT 1 HAOL 220 Rk

REGCE A7 1 Hhv 22D Iay s A 32— v AJ3 (DO REG=1
DG ENZDHAG %)

WRCLK . ASH 1 EXAL/ AL ey I AT

RDCLK

R—rkDaAvI4F¥aL—3Y

Z® UniMacro 137 VIT 4TI RTA—HERECTEDLIIILIELD T, AV AR T—a DIHNA[RETT, T
WAL B AT, ZORES ML TIELL Ay 74X a2l —1ar L TLER,

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 1Z 7 V3T 4TI NRTA—HERE CTEDHINCLIEL DT AV AR Y =g OHABAFETT, T
A BT, [ R— a7 4Falb—2ay | OEREZSZRLUTELL Ly 74X 2L —2 a3 LTLEEN,

A AB T ay -

E i ]
CORE Generator™ BL O 4 —FK ARA]
~ /DY R—K Heds

E AR RES IR 1%

Bt BT B TI+IbE B

BRAM SIZE b ”36Kb”, “18Kb” “18Kb” RAM % 18kb F721% 36kb AEYELLT
a7 4K a2l —arLET,

DEVICE XFH "TSERIES” “TSERIES” = NDN—=RY =T T—%77
FYEfRELET,
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=4k

"84T

TI4ILE

atBA

DO_REG

i

0

BPA R —T T2 . RAM 2250

LITRETHERAM O IR

clock—to—out ZA ARSI ET,
LA LLAT D ray s
YA AT ET, 0 IR ETD
LOFARHLE 1 Jay s ATV TE
1T TEET M, clock—to—out ZA LN
EleES,

INIT

16 %%

72 By Ml

T _CEn

gy 74X 2l —ar %o ORI
WEETELET,

READ_WIDTH,
WRITE_WIDTH

1~ 72

36

DI/DO RADIEEIEELET,
READ_WIDTH & WRITE WIDTH [ [
Ul E T D2HLERHET,

INIT_FILE

Pl

0 By 34

L

M2 & Te7 7 AN DA I Z 6 E
Lij—o

SIM_COLLISION_
CHECK

Pl

"ALL”, "WARNING_

ONLY” |
“GENERATE_X_
ONLY”,
“"NONE”

“ALL”

ARVOBEBRAELIZGE DV I
L—varOifEEiRELET, B
IR OIIT720ET,

TALLY B Ry — DB S
. BB B L AT OfE
RRE (X) 1220 ET,

"WARNING_ONLY” : #45 2o & —
CORNHASI, BET AN
BELOARVOMEIZZEDEELRET
ShET,

“GENERATE_X_ONLY” : %45 2+
=V AIEN T, BEETOH
NBLOARVOENIRE X) 12
R0ET,

"NONE” : & X2y — 1IN
ST, BEETAH B ORAEY
DOEIFZFOEERFEINET,

AE: TALL” AAOIEIZERET D&,
Ral—TarPicT A OREE
B CERLR DI, ZOMWEEE
THGAITEENLE T, FEANL,
TARk/ 3o —ay THAL HA
Rz TZEN,

SIM_.MODE

Pl

"SAFE”, "FAST” .

"SAFE”

Rl —arDBLro BT,
"FAST” IZRXE T HE, v Ialb—Ta
VEFANNRT p— L AR E—
RCHETSNET, M, TEk/>
Ral—vay TYAY TAR ]S 1
LTLIEE,

SRVAL

16 #E%

72 ¥y MA

4 _CE¥n

RV MES (RST) N7 ¥ —h&
Ni=Exd DO R—bDH FEE R IE
LET,

INIT_00 ~
INIT_7F

16 %%

256 £ M

ERE NG =

16Kb F£7-1% 32Kb OF —# AEY 7L
ADOHIEZEELET,

HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)

http://japan.xilinx.com

UG768 (v13.1) 2011 £ 3 B 1 H



& XILINXe

¥ 2 & : UniMacro IZTDULNT

B BT & TI+ILE &5 BA
INITP_00 ~ 16 %L 256 £ M FTRTER 2Kb F721% 4AKb DRV T ¢ F—H AE
INITP_OF VT L ADONIEE R ELET,

VHDL i2ik ([ RE S T—23Y)

RD 2 OOIXBPFELLRWE AL, a8 =L T2 T AT A EHF ORI AT £

Library UNISIM;

use UNISIM.vcomponents.all;

-- BRAM SDP MACRO:

7 Series

Simple Dual Port RAM

—-— Xilinx HDL Libraries Guide, version 13.1

-- 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.

-- READ WIDTH | BRAM SIZE | READ Depth | RDADDR Width |
-— WRITE WIDTH | | WRITE Depth | WRADDR Width | WE Width
- I I I I
-- 37-72 | "36Kb" | 512 | 9-bit | 8-bit
-= 19-36 | "36Kb" | 1024 | 10-bit | 4-bit
-- 19-36 | "18Kb" | 512 | 9-bit | 4-bit
-= 10-18 | "36Kb" | 2048 | 11-bit | 2-bit
-- 10-18 | "18Kb" | 1024 | 10-bit | 2-bit
-- 5-9 | "36Kb" | 4096 | 12-bit | 1-bit
-= 5-9 | "18Kb" | 2048 | 11-bit | 1-bit
- 3-4 | "36Kb" | 8192 | 13-bit | 1-bit
-= 3-4 | "18Kb" | 4096 | 12-bit | 1-bit
- 2 | "36Kb" | 16384 | 14-bit | 1-bit
-= 2 | "18Kb" | 8192 | 13-bit | 1-bit
- 1 | "36Kb" | 32768 | 15-bit | 1-bit
-= 1 | "18Kb" | 16384 | 14-bit | 1-bit
BRAM SDP_MACRO inst : BRAM SDP_MACRO
generic map (

BRAM SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"

DEVICE => "7SERIES" -- Target device: "VIRTEX5", "VIRTEX6",

WRITE WIDTH => 0,
READ_WIDTH => 0,
-- Optional output register

DO_REG => 0,

INIT FILE => "NONE",

SIM COLLISION CHECK => "ALL",

SRVAL => X"000000000000000000™, -- Set/Reset value for port output

-- Valid values are 1-72
-- Valid values are 1-72
(0 or 1)

-—- "GENERATE_X ONLY" or "NONE"

INIT => X"000000000000000000", -- Initial values on output port
-- The following INIT xx declarations specify the initial contents of the RAM
INIT 00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 07 => X"0000000000000000000000000000000000000000000000000000000000000000™

"7SERIES", "SPARTANG"
(37-72 only valid when BRAM SIZE="36Kb")
(37-72 only valid when BRAM SIZE="36Kb")

-- Collision check enable "ALL", "WARNING ONLY",

INIT_ 09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 0C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 0D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OE => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OF => X"0000000000000000000000000000000000000000000000000000000000000000"

r

4

r

14

’

14

_ r
INIT 08 => X"0000000000000000000000000000000000000000000000000000000000000000",
r

14

4

4

r

INIT 10 => X"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",

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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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 6D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 6E => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 6F => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 70 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 71 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 72 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 73 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 74 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 75 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 76 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 77 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 78 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 79 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7B => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT _7C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7E => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT 6C => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 7F => X"0000000000000000000000000000000000000000000000000000000000000000"

-- The next set of INITP xx are for the parity bits

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 02 => X"0000000000000000000000000000000000000000000000000000000000000000"

INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 06 => X"0000000000000000000000000000000000000000000000000000000000000000™

14
’
14
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000™,
4
4

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 _OC => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000™

’
4
’
INITP_ OB => X"0000000000000000000000000000000000000000000000000000000000000000",
’
4
r

INITP OE => X"0000000000000000000000000000000000000000000000000000000000000000™

port map (
DO => DO,
DI => DI,
RDADDR => RDADDR,
RDCLK => RDCLK,
RDEN => RDEN,
REGCE => REGCE,
RST => RST,
WE => WE,
WRADDR => WRADDR,
WRCLK => WRCLK,
WREN => WREN

)i

Output read data port, width defined by READ WIDTH parameter

Input
Input
1-bit
1-bit
1-bit
1-bit
Input
Input
1-bit
1-bit

-- End of BRAM SDP MACRO inst

write data port, width defined by WRITE WIDTH parameter
read address, width defined by read port depth

input read clock

input read port enable

input read output register enable

input reset

write enable, width defined by write port depth

write address, width defined by write port depth

input write clock

input write port enable

instantiation

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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Verilog 581t (A2 RAZ T —23Y)

// BRAM SDP _MACRO: Simple Dual Port RAM
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

L1777 70 7077777077 7777777777777777777777777777777777777777777777777777

// READ WIDTH | BRAM SIZE | READ Depth | RDADDR Width | //
// WRITE WIDTH | | WRITE Depth | WRADDR Width | WE Width //
// I | | I /7
// 37-72 | "36Kb" | 512 [ 9-bit [ 8-bit  //
// 19-36 | "36Kb" | 1024 [ 10-bit [ 4-pit  //
// 19-36 | "18Kb" | 512 [ 9-bit [ 4-bit  //
// 10-18 | "36Kb" | 2048 [ 11-bit [ 2-bit  //
// 10-18 | "18Kb" | 1024 [ 10-bit [ 2-bit  //
// 5-9 | "36Kb" | 4096 | 12-bit | 1-bit //
// 5-9 | "18Kb" | 2048 [ 11-bit [ 1-bit  //
// 3-4 | "36Kb" | 8192 [ 13-bit | 1-bit  //
// 3-4 | "18Kb" | 4096 [ 12-bit [ 1-bit  //
// 2 | "36Kb" | 16384 | 14-bit | 1-bit //
// 2 | "18Kb" | 8192 [ 13-bit [ 1-bit  //
// 1 | "36Kb" | 32768 [ 15-bit [ 1-bit  //
// 1 | "18Kb" | 16384 [ 14-bit [ 1-bit  //

L1717 70 7707770077177 7777777777777777777777777777777777777777777777777777

BRAM SDP_MACRO # (
.BRAM SIZE("18Kb"), // Target BRAM, "18Kb" or "36Kb"
.DEVICE ("7SERIES"), // Target device: "VIRTEX5", "VIRTEX6", "SPARTANG", "7SERIES"

.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"
.SRVAL (72"h000000000000000000), // Set/Reset value for port output
LINIT(727h000000000000000000), // Initial values on output port
.INIT 00(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 01(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 02(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 06(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 08(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 09(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OA(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B (256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 0C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OF(256’h0000000000000000000000000000000000000000000000000000000000000000)
INIT 10(256"h0000000000000000000000000000000000000000000000000000000000000000)
INIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000)
INIT 12(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 15(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 16(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 18(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 19(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 1B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 1D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 1F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 20(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 21(256"h0000000000000000000000000000000000000000000000000000000000000000),

’
’
’

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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.INIT 22(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 23(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 24(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 25(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 26(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 32(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 33(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 34(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 35(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
LINIT 41(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 42(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_43(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 44(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_45(2567h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 46(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 47(2567h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 48(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 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(2567h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 5D(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 5E(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT_5F(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 60(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_61(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 62(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_63(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 64(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_65(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 66(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_67(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 68(256"h0000000000000000000000000000000000000000000000000000000000000000),

’
’
’
’

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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.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) ,
LINIT _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) ,
JINIT 79(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 7A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 7B(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 7C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 7D(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 7E(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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 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 0C(256”h0000000000000000000000000000000000000000000000000000000000000000)
.INITP_0D(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INITP OE(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INITP OF(256"h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM SDP_MACRO_inst (
.DO (DO) , // Output read data port, width defined by READ WIDTH parameter
.DI(DI), // Input write data port, width defined by WRITE WIDTH parameter
.RDADDR (RDADDR), // Input read address, width defined by read port depth
.RDCLK (RDCLK) , // 1-bit input read clock

’
’
’
’
’
’
’

.RDEN (RDEN) , // 1-bit input read port enable

.REGCE (REGCE) , // 1l-bit input read output register enable

.RST (RST), // 1-bit input reset

.WE (WE) , // Input write enable, width defined by write port depth

.WRADDR (WRADDR), // Input write address, width defined by write port depth
.WRCLK (WRCLK) , // 1-bit input write clock
.WREN (WREN) // 1l-bit input write port enable

)i

// End of BRAM SDP MACRO inst instantiation

EER A

7 VY= FPGA D (=% — HARBIRT —=Z—})

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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BRAM_SINGLE_MACRO

<%0 : Single Port RAM

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

WE(f(WRITE_WIDTH):0)

EN
REGCE
RST
CLK

BRAM_SINGLE_MACRO

DO(READ_WIDTH:1:0)
]

Attributes

BRAM_SIZE-18Kb
DO_REG-0
INITO

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST
SRVAL-0

INIT_FILE-NONE

Simple Port RAM

M=

X10922

7 2V —X FPGA T A AIZIE 7 17 RAM 234l & £41., 36kb F721% 18kb ML RAM/ROM L Tar 74X =
L—grTEET, ZNHDT IV R—hD 7 ay s RAM 2%, REDOF LV F o7 F—F %502 kI
TEET, "M ARX—TNVOEZALDARET, A7 varOf LY AZ % HL T RAM ® clock-to—out 41 A

R CTEET,

R—rDERHA

R—r4 A ] T BE

DO 7 [R—=hDar74Fal— | ADDR THRESN-T —ZH 1R
VEVIIRE < 1]

DI AN [R—bDar74F¥al— | ADDR THRESNEZT —Z A IR
var|OERES MR

ADDR AN [R—rDar74Fal— | TRLAATIRZ
var | DRESR

WE AT [R—Frpar 74Xzl — | A"AMETAS A F—T L
var | DRESR

EN AT 1 BXIAL /AP LAR—T L

RST AAN 1 HAL 22O R E >k

REGCE AT 1 MOV AZ DIy A3 —7 v AJ] (DOREG=1 D

BIZDHA%)

CLK AH 1 Jay I NJ]

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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R—rDaAVT4FaL— 3

Z® UniMacro 137 V3T 4TI RTA—=HERETEDLINILIEBLD T AV AZ LY T—a DIHNRARETYT, T
YA LB AT -T2, 2OFREZZBHBLTELLay 74F 2L —2a L TLIEE N,

WRITE_WIDTH READ_WIDTH BRAM_SIZE ADDR WE
37 ~ 12 37 ~ 72 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

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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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

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
UG768 (v13.1) 2011 %3 B 1 A
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WRITE_WIDTH READ _ WIDTH BRAM_SIZE ADDR WE
1 18 ~ 10 18Kb 14 1
9~5 14
4 ~3 14
2 14
1 14
T 'U' A1>DANB 73_ /i

Z® UniMacro (Z7VIT A TIINTA—F LR E TEDLIINILIEL DT, AL AF L =2 a DHBFARETT, 7%
ABEER T TITE, [R—hDar74Fal—ar | OREZZBMLUTELL Uy 74X a2l —ar L TLEEN,

A VARR L T—g il
fi ]
CORE Generator™ 8L 4 —FK NGl
~7aOHR—k HELE
oL ~ |,
ERA G E M
B 247 & TI4ILE =5 BA
BRAM_SIZE = ”36Kb”, “18Kb” ”18Kb” RAM % 36kb £7-1% 18kb AEVEL T 71
Fal—IarLFET,
DEVICE SrEE | ”TSERIES” “7SERIES” B =TI NDN—RT =T T—X T Fx%k
BELET,
DO_REG I 0.1 0 LICHRETHE RAM DAL P A DA F—
7/1/ 12720 RAM 2253 clock—to—out Z A A3
EiEShET, ZFEL. A LLATY VO
gay 7 SATVIEIMLET, 0IZRETD
ELBAHLE | Iy ATV TERITTE
F9 M. clock—to—out XA LNELRVET,
READ_WIDTH B 1~ 36 1 HOANZDIEZIEELET,
WRITE_WIDTH #HH 1-36 1 AN ADIBERELET,
INIT_FILE sl 0 B h LT3 7oL WHEEZ G 7 7 ANV DL FTEIRELET,
WRITE_MODE ==l "READ_FIRST” . "WRITE_FIRST” | ARV ~DEXALET—REIBELET,
“WRITE_FIRST” .
“NO_CHANGE”
INIT 16 4K 72 B M T_TERm 74X 2l —ar ko O EEE
FEELET,
SRVAL 16 % 72 By Ml T_TERm FYEYME & (RST) BT —hsifc & D
DO R—hrO W IEZEELET,
SIM_MODE el "SAFE”. "FAST” | "SAFE” P2l —aroBo@METT, "FAST”
ICEBRET AL, Va2 —Tay BF AR
T AEMRE N TEITSNET, FF
WML TERR/ S 3ab—ay FHA HAR]
R TLITZE,
INIT_00 ~ INIT FF | 16 #:%% 256 > M TR 16Kb F£721% 32Kb DF —H& AEY TLAD

ML EL £,

18

HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)

http://japan.xilinx.com

UG768 (v13.1) 2011 £ 3 B 1 H



& XILINXe
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Bt 24T fi& TIAIE SRER
INITP.00 ~ 16 %% 256 £ MH T _CEn 2Kb £721% 4Kb D RUT o 5 —HF AEY TLA
INITP_OF ONHEEFEELET,

VHDL i2ik ([ RE S T—23Y)

RD 2 OOIXBPFELLRWE AL, a8 =L T2 T AT A EHF ORI AT £

Library UNISIM;

use UNISIM.vcomponents.all;

-— BRAM SINGLE_MACRO: Single Port RAM
- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

-- 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.

-- READ WIDTH | BRAM SIZE | READ Depth | ADDR Width | -=

-— WRITE WIDTH | | WRITE Depth | | WE Width --

- | | | | -

-- 37-72 | "36Kb" | 512 | 9-bit | 8-bit --

-- 19-36 | "36Kb" | 1024 | 10-bit | 4-bit --

-- 19-36 | "18Kb" | 512 | 9-bit | 4-bit --

-- 10-18 | "36Kb" | 2048 | 11-bit | 2-bit --

-= 10-18 | "18Kb" | 1024 | 10-bit | 2-bit -=

-= 5-9 | "36Kb" | 4096 | 12-bit | 1-bit -=

-- 5-9 | "18Kb" | 2048 | 11-bit | 1-bit .

-- 3-4 | "36Kb" | 8192 | 13-bit | 1-bit --

-- 3-4 | "18Kb" | 4096 | 12-bit | 1-bit --

-- 2 | "36Kb" | 16384 | 14-bit | 1-bit --

-- 2 | "18Kb" | 8192 | 13-bit | 1-bit --

-- 1 | "36Kb" | 32768 | 15-bit | 1-bit --

-- 1 | "18Kb" | 16384 | 14-bit | 1-bit --

BRAM SINGLE MACRO inst : BRAM SINGLE MACRO

generic map (
BRAM SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "7SERIES", -- Target Device: "VIRTEX5", "7SERIES", "VIRTEX6, "SPARTANG"
DO REG => 0, -- Optional output register (0 or 1)
INIT A => X"000000000", -- Initial values on output port
INIT FILE => "NONE",
WRITE WIDTH => 0, -- 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")
SRVAL => X"000000000", -- Set/Reset value for port output
WRITE MODE => "WRITE FIRST", -- "WRITE FIRST", "READ FIRST" or "NO_CHANGE"

-- The following INIT xx declarations specify the initial contents of the RAM
INIT 00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 08 => X"0000000000000000000000000000000000000000000000000000000000000000™

INIT:OA => X"0000000000000000000000000000000000000000000000000000000000000000™
INIT OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 0C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 0D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OE => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OF => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 10 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 11 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT 09 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 12 => X"0000000000000000000000000000000000000000000000000000000000000000"

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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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",
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000",

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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INIT 5A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 60 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 61 => X"0000000000000000000000000000000000000000000000000000000000000000™,
INIT 62 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 63 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 64 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 65 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 66 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 67 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 68 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 69 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6F => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 70 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 71 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 72 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 73 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 74 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 75 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 76 => X"0000000000000000000000000000000000000000000000000000000000000000™,
INIT 77 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 78 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 79 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP xx are for the parity bits
INITP 00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 01 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 06 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 07 => X"0000000000000000000000000000000000000000000000000000000000000000"
-- The next set of INIT xx are valid when configured as 36Kb
INITP 08 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP OA => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP OC => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 0D => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP OE => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP OF => X"0000000000000000000000000000000000000000000000000000000000000000"
port map (
DO => DO, -- Output data, width defined by READ WIDTH parameter
ADDR => ADDR, -- Input address, width defined by read/write port depth
CLK => CLK, -- 1-bit input clock
DI => DI, -- Input data port, width defined by WRITE WIDTH parameter
EN => EN, -- 1-bit input RAM enable
REGCE => REGCE, -- 1l-bit input output register enable
RST => RST, -- 1-bit input reset
WE => WE -- Input write enable, width defined by write port depth

)

-- End of BRAM SINGLE MACRO inst instantiation

’
’
’
’
’
’
’
’

’
’
’
’
’
’
’
)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )

UG768 (v13.1) 2011 % 3 A 1 A

http://japan.xilinx.com

21



% 2 & . UniMacro I2DW\T & XILINXs

Verilog i1t ([ RE2 L T—3Y)

// BRAM_SINGLE MACRO: Single Port RAM
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

o NN

// READ WIDTH | BRAM SIZE | READ Depth | ADDR Width | /7
// WRITE WIDTH | | WRITE Depth | | WE Width //
// | | [ | //
// 37-172 |  "36Kb" | 512 | 9-bit | 8-bit  //
// 19-36 | "36Kb" | 1024 | 10-bit | 4-pit  //
// 19-36 | "18Kb" | 512 | 9-bit | 4-bit  //
// 10-18 | "36Kb" | 2048 | 11-bit | 2-bit  //
// 10-18 |  "18Kb" | 1024 | 10-bit | 2-bit  //
// 5-9 | "36Kb" | 4096 | 12-bit | 1-bit  //
// 5-9 | "18Kb" | 2048 | 11-bit | 1-bit  //
// 3-4 | "36Kb" [ 8192 | 13-bit | 1-bit  //
// 3-4 | "18Kb" | 4096 | 12-bit | 1-bit  //
// 2 | "36Kb" | 16384 | 14-bit | 1-bit  //
// 2 | "18Kb" | 8192 | 13-bit | 1-bit  //
// 1 | "36Kb" | 32768 | 15-bit | 1-bit  //
// 1 | "18Kb" | 16384 | 14-bit | 1-bit  //

NN

BRAM SINGLE MACRO # (
.BRAM SIZE("18Kb"), // Target BRAM, "18Kb" or "36Kb"
.DEVICE ("7SERIES"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6", "7SERIES"
.DO_REG(0) , // Optional output register (0 or 1)
LINIT(367h000000000), // Initial values on output port
.INIT FILE ("NONE"),
.WRITE WIDTH(0), // 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")
.SRVAL(36"h000000000), // Set/Reset value for port output
.WRITE MODE ("WRITE FIRST"), // "WRITE FIRST", "READ FIRST", or "NO_CHANGE"
.INIT 00(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 05(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 06(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 07(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 08(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 10(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 12(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 15(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 16(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 18(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 19(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 1C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 1E(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 20(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 22(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 24(256"h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT 25(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 26(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 27(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 37(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 38(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 39(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 3A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
LINIT_41(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_42(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT_43(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_44(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_45(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_46(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_47(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_48(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_49(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_4A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4B(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_4C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4D(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_4E(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4F(256'h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_50(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_51(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_52(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_53(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT_54(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_55(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_56(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_57(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_58(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_59(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5A(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_5B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5C(256"h0000000000000000000000000000000000000000000000000000000000000000)
LINIT_5D(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT_5E(256"h0000000000000000000000000000000000000000000000000000000000000000)
LINIT_5F(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT_60(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_61(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_62(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_63(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_64(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
LINIT_65(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_66(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_67(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_68(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_69(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_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),
JINIT 71(256"h0000000000000000000000000000000000000000000000000000000000000000)

.INIT 72(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 73(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 74(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT_75(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 76(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
LINIT 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),
JINIT 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),
JINITP 02(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP 03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 06(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 07(256"h0000000000000000000000000000000000000000000000000000000000000000),
// The next set of INIT xx are valid when configured as 36Kb
.INITP_08(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INITP 09(256”h0000000000000000000000000000000000000000000000000000000000000000)
.INITP_OA(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INITP 0B(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INITP_0C(256'h0000000000000000000000000000000000000000000000000000000000000000)
.INITP 0D(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INITP OE(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INITP OF(256”h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM SINGLE_MACRO_inst (

’
’
’
’
’
’
’

.DO (DO) , // Output data, width defined by READ WIDTH parameter
.ADDR (ADDR) , // Input address, width defined by read/write port depth
.CLK (CLK) , // 1l-bit input clock

.DI(DI), // Input data port, width defined by WRITE WIDTH parameter
.EN (EN) , // 1l-bit input RAM enable

.REGCE (REGCE), // 1-bit input output register enable

.RST (RST), // 1l-bit input reset

.WE (WE) // Input write enable, width defined by write port depth

)i

// End of BRAM SINGLE MACRO inst instantiation

EER N 2

7 V=X FPGA O&Ft (2 —H— HARBLORT —FH—}H)
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& XILINXe

g 2=,

UniMacro IZ2DUVT

BRAM_TDP_MACRO
<%0 : True Dual Port RAM

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

WEA(WRITE_WIDTH_A:1:0)

BRAM_TDP_MACRO

DOA(READ_WIDTH_A:1:0)
—

ENA

RSTA Attributes
BRAM_SIZE-18Kb
DOA_REG-0

REGCEA INIT-0
— READ_WIDTH_A-1

WRITE_WIDTH_A-1

CLKA WRITE_MODE_A-WRITE_FIRST

SRVAL_A-0
SIM_COLLISION_CHECK-ALL
INIT_FILE-NONE

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

WEB(WRITE_WIDTH_B:1:0)

DOB(READ_WIDTH_B:1:0)
—

ENB
RSTB Attributes
DOB_REG-0
REGCEB READ_WIDTH_B-1
— WRITE_WIDTH_B-1
WRITE_MODE_B-WRITE_FIRST
CLKB SRVAL_B-0

True Dual Port RAM

M=

X10921

7 2 U—X FPGA 7 NARIZIZ 7 a7 RAM 38 & £41, 18kb F721% 36kb D YL RAM/ROM LLTar 7 4¥ =
L—arT&Ed, b7 ayZ RAM IZiE, REOA U F v F—HE @l h ORI M TEET, FAl
LEEXALRT, av R —3 Mt EN 7oy 7 I RICRBIL CEfTENET, 7720, A B LR —heEEIA
BAIR—MIZZ RN TRY BAEWIIHEFR T, FIUAEY 7L AT 7BALET, SAh AX—T L DOEEAH
MNRBET, A7 arv D LR 2 L T RAM O clock—to—out ZA A& G CEET,

A — 0D B8

R—h4 A

]

HAE

DOA D

[R—=hDar74Fal—
varv | ORES M

ADDRA THRESNT=T —H#H J1/3A

DOB A

[R—=hDar7 4Fal—
Tar|OREZ R

ADDRB TR ESINI=T — X H 132

DIA V|

[R—rDar74¥a2l—
var | ORES R

ADDRA THRESNIZT —H A S8R

DIB AT

[R—bDar74¥al—
Tarv|DREBR

ADDRB CTHREEN-T —Z A SRR

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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R—r4 A ] B BE

ADDRA, ADDRB YV} [(R—=bhDar74¥al— | R—F A BIOFR—FB ODTRLAA SRR
DENAIE L+ 1

WEA . WEB A [R—bDar74¥zl— | R—F A BLOR—FB ODFAhAR—T L
PEPAIRE = 3

ENA. ENB AS 1 AR—FA BLIOFR—FB DIFAM/V—K S 3x—T )V

RSTA. RSTB AT 1 A—FABIOR—FB O LT 2ZORI YR

REGCEA., REGCEB Ah 1 R—FABIORBOHHLREZD a7 A —T LA

77 (DO_REG=1 DLGHEIZDIHH %)
CLKA. CLKB AH 1 R—FABIOBDOEXAL/FAE L7007 AT

R—rDaVI74X¥aL—3Y

Z® UniMacro 1Z 7 VIT 4TI TA—=HE R ETELINILIELD T AV ARZ LY T—2a DBNBARETT, T
YA E T2 I2E, ZOEREBRBLTCEL Ly 74X 2L —a L TLEE N,

WRITE_WIDTH_A/B- READ WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
36 ~ 19 36 ~ 19 36Kb 10 4
18 ~ 10 11
9~5 12
4~3 13
2 14
1 15
18 ~ 10 36 ~ 19 36Kb 11 2
18 ~ 10 11
9~5 12
4~3 13
2 14
1 15
9~5 36 ~ 19 36Kb 12 1
18 ~ 10 12
9~5 12
4~3 13
2 14
1 15
4~3 36 ~ 19 36Kb 13 1
18 ~ 10 13
9~5 13
4~3 13
2 14
1 15
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WRITE_WIDTH_A/B- READ_WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
2 36 ~ 19 36Kb 14 1
18 ~ 10 14
9~5 14
4 ~3 14
2 14
1 15
1 36 ~ 19 36Kb 15 1
18 ~ 10 15
9~5 15
4 ~3 15
2 15
1 15
18 ~ 10 18 ~ 10 18Kb 10 2
9~5 11
4 ~3 12
2 13
1 14
9~5 18 ~ 10 18Kb 11 1
9~5 11
4 ~3 12
2 13
1 14
4 ~3 18 ~ 10 18Kb 12 1
9~5 12
4 ~3 12
2 13
1 14
2 18 ~ 10 18Kb 13 1
9~5 13
4 ~3 13
2 13
1 14
1 18 ~ 10 18Kb 14 1
9~5 14
4 ~3 14
2 14
1 14
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& XILINXs

THAVDANFE

Z® UniMacro [X7VIT A TINRTA—=HERETELINILIZb DT, AL AX 2= a DR PARETT, 75
A BRI, [R—hDar 742l —1ay | OEFBRLUTELLIY 74X 2l —ar LT,

AVAB v T— gy wJ
E7f T
CORE Generator™ 8L 74—k ANA]
~7aDYR— HELE
ERATELE M
Bt BT i FTI4ILE | EiBA
BRAM_SIZE pasvl ”36Kb”, "18Kb” ”18Kb” RAM % 18kb $£7-1% 36kb AEVEL Tar 74X =
L—arLET,
DEVICE SR | ”7SERIES” "TSERIES” | #—47 v bhD/N—KU =7 7T —F% 77 F v &6 E
LET,
DO_REG LiLy 0.1 0 LIZRETDE. RAM O L PRE DA 3—T )b
12720 RAM 2353 clock—-to—out Z A ADNEMES1L
I, L SAHLLAT v 0 ay s Ay
JTHEINILE9, 0 ICRETHE, miAAHLE 17
vyl Y A7)V TEITTEET N, clock—to—out ZA
AREL20ET,
INIT 16 #E% 72 By Ml FTRTEe | ar74Xal—Tar O HoOgHEEZIEE
LET,
INIT_FILE 2l 0 B k355 2L P ZE &7 7 AV D4 T
READ_WIDTH, PES S 1~ 172 36 DI/DO NADNE#IEE L £, READ_WIDTH &
WRITEWIDTH WRITE WIDTH I [f UAE & 8 & T2 L E A HY &
ﬁ—o
SIM_COLLISION_ FH "ALL”| "ALL” ARY DA NFELIZGE DYl —arOB)
CHECK OVARNING. fEat L ET, MAIEROIIC AR ET,
;%%@%RATEX PALL” ;B Ay — DRI &L, BIET 2
"NONE) u“jj]k‘iU\};EU @{@ﬁ)ﬂ:fﬁﬂ (X) Glfci@iﬁ‘o

"WARNING_ONLY” : #5 Ayt —2 D 78
HEh, BETHHIBLUOATIOMEITZE
DEERFFENET

"GENERATE_X_ONLY” : % 2o — 3
NEnd, BHETLIHAIBLTATIOMEA
RE X) 12220 %E 9,

“NONE” : #4& Xy — |3 H & d, B
W H2H N BLOARYOEILF DO EE 5
INnET,
AE VALY AN OMEICERET HE, V32—
varfilT VA OMEEREETE DT
O, ZOEEEESTLHEFTEEPLETY, 7
MX. TARKR/ P32 —ay Sy HAR]%
ZHRLTLTEE N,
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=4k "84T 1B TIA4Ib | BREA

SIM_.MODE prasl "SAFE”. "FAST” "SAFE” PRal—varOBLDEMETT, "FAST” |
T5HE,. P3al—ary FEFANRT p—< L RE
HE—RFTEITESNET, FME TG/ v Ix
L—ay THAY AR ]EZ L TUIZEN,

> 2L

CiRX AE

SRVAL A, SRVALB | 168k | 72 £ M Foern | YLy ME S RST) 237 —hSiz &0 DO
A—rOHNEEEELET,

INIT_00 ~ INIT_FF 16 1% 256 £ ME 4 _CEr | 16Kb F721E 32Kb OF —& AT TLA DI
EEREELET,

INITP.00 ~ INITP.OF | 16 %k 256 £y MH T _CEr | 2Kb £7/21% 4Kb DR T F—H AEY TLAD
WA R ELET,

VHDL EEit (A REV T—3Y)
WD 2 OOXNFELZWVGEAIT, a8 — LT T T4 B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-—- BRAM TDP MACRO: True Dual Port RAM
- 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

-- 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.

-= DATAfWIDTHiA/B | BRAM SIZE | RAM Depth | ADDRA/B Width | WEA/B Width --
- I I | I -
-- 19-36 | "36Kb" | 1024 | 10-bit | 4-bit -
-- 10-18 | "36Kb" | 2048 | 11-bit | 2-bit --
- 10-18 | "18Kb" | 1024 | 10-bit | 2-bit -=
-- 5-9 | "36Kb" | 4096 | 12-bit | 1-bit --
-- 5-9 | "18Kb" | 2048 | 11-bit | 1-bit -
-- 3-4 | "36Kb" | 8192 | 13-bit | 1-bit --
-- 3-4 | "18Kb" | 4096 | 12-bit | 1-bit -
-- 2 | "36Kb" | 16384 | 14-bit | 1-bit -=
-- 2 | "18Kb" | 8192 | 13-bit | 1-bit -
-- 1 | "36Kb" | 32768 | 15-bit | 1-bit --
-- 1 | "18Kb" | 16384 | 14-bit | 1-bit -=
BRAM TDP MACRO inst : BRAM TDP_MACRO
generic map (
BRAM SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "7SERIES", -- Target Device: "VIRTEX5", "VIRTEX6", "7SERIES", "SPARTANG"
DOA REG => 0, -- Optional port A output register (0 or 1)
DOB_REG => 0, -- Optional port B output register (0 or 1)
INIT A => X"000000000", -- Initial values on A output port
INIT B => X"000000000", -- Initial values on B output port
INIT FILE => "NONE",
READ WIDTH A => O, -- Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")
READ WIDTH B => 0, -- Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")
SIM COLLISION CHECK => "ALL", -- Collision check enable "ALL", "WARNING ONLY",
B B -- "GENERATE X ONLY" or "NONE" B
SRVAL A => X"000000000", -- Set/Reset value for A port output
SRVAL B => X"000000000", -- Set/Reset value for B port output
WRITE MODE A => "WRITE FIRST", -- "WRITE FIRST", "READ FIRST" or "NO CHANGE"
WRITE MODE B => "WRITE FIRST", -- "WRITE FIRST", "READ FIRST" or "NO_CHANGE"
WRITE WIDTH A => 0, -- Valid values are 1-36 (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")

-- The following INIT xx declarations specify the initial contents of the RAM
INIT 00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 01 => X"0000000000000000000000000000000000000000000000000000000000000000",
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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 0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 0D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT _OF => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3C => X"0000000000000000000000000000000000000000000000000000000000000000",
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",
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INIT 49 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 50 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 51 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 53 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 54 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 55 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 56 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 57 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 58 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 59 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 5F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 60 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 61 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 62 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_63 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 64 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 65 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 66 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 67 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 68 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 6F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 70 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 71 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 72 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 73 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 75 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 77 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 79 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7D => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT_7E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- The next set of INITP xx are for the parity bits

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP 01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 06 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000",

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

INITP_08 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_09 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OB => X"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000™",
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INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000™,
INITP OF => X"0000000000000000000000000000000000000000000000000000000000000000™)
port map (

DOA => DOA, -- Output port-A data, width defined by READ WIDTH A parameter
DOB => DOB, -- Output port-B data, width defined by READ WIDTH B parameter
ADDRA => ADDRA, -- Input port-A address, width defined by Port A depth

ADDRB => ADDRB, -- Input port-B address, width defined by Port B depth

CLKA => CLKA, -- 1-bit input port-A clock

CLKB => CLKB, -- 1l-bit input port-B clock

DIA => DIA, -- Input port-A data, width defined by WRITE WIDTH A parameter
DIB => DIB, -- Input port-B data, width defined by WRITE WIDTH B parameter
ENA => ENA, -- 1-bit input port-A enable

ENB => ENB, -- 1-bit input port-B enable

REGCEA => REGCEA, -- 1-bit input port-A output register enable

REGCEB => REGCEB, -- 1-bit input port-B output register enable

RSTA => RSTA, -- 1-bit input port-A reset

RSTB => RSTR, -- 1-bit input port-B reset

WEA => WEA, —-- Input port-A write enable, width defined by Port A depth
WEB => WEB -- Input port-B write enable, width defined by Port B depth

-- End of BRAM TDP MACRO inst instantiation
Verilog i1t (A2 RE2 T —3Y)

// BRAM TDP MACRO: True Dual Port RAM
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

N A
// DATA WIDTH A/B | BRAM SIZE | RAM Depth | ADDRA/B Width | WEA/B Width //

// | I I | //
// 19-36 | "36Kb" | 1024 | 10-bit | 4-bit //
// 10-18 | "36Kb" | 2048 | 11-bit | 2-bit //
// 10-18 | "18Kb" | 1024 | 10-bit | 2-bit //
// 5-9 | "36Kb" | 4096 | 12-bit | 1-bit //
// 5-9 | "18Kb" | 2048 | 11-bit | 1-bit //
// 3-4 | "36Kb" | 8192 | 13-bit | 1-bit //
// 3-4 | "18Kb" | 4096 | 12-bit | 1-bit //
// 2 | "36Kb" | 16384 | 14-bit | 1-bit //
// 2 | "18Kb" | 8192 | 13-bit | 1-bit //
// 1 | "36Kb" | 32768 | 15-bit | 1-bit //

// 1 | "18Kb" | 16384 | 14-bit | 1-bit //
L1777 7707 777777077 777777 7777777 777777777717777777777771777777777777177777

BRAM TDP MACRO # (

.BRAM SIZE ("18Kb"), // Target BRAM: "18Kb" or "36Kb"

r
.DEVICE ("7SERIES"), // Target device: "VIRTEX5", "VIRTEX6", "SPARTAN6", "7SERIES"
.DOA REG (0), // Optional port A output register (0 or 1)
.DOB_REG (0), // Optional port B output register (0 or 1)

.INIT A(36’h0000000), // Initial values on port A output port
.INIT B(36’h00000000), // Initial values on port B output port
.INIT FILE ("NONE"),
.READ WIDTH A (0), // Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")
.READ_WIDTH B (0), // Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")
.SIM COLLISION CHECK ("ALL"), // Collision check enable "ALL", "WARNING_ ONLY",

//  "GENERATE_X_ONLY" or "NONE"
.SRVAL A (36’h00000000), // Set/Reset value for port A output
.SRVAL B(36’h00000000), // Set/Reset value for port B output
.WRITE MODE A ("WRITE FIRST"), // "WRITE FIRST", "READ FIRST", or "NO CHANGE"
.WRITE MODE B ("WRITE FIRST"), // "WRITE FIRST", "READ FIRST", or "NO CHANGE"
.WRITE WIDTH A(0), // 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),
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.INIT 08(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT OA(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000)

.INIT OE(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT OF(256’h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 10(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 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),
JINIT 1C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1D(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 1E(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 1F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 20(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 21(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
LINIT 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),
JINIT 29(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 2B(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2D(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2E(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 2F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 30(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 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) ,
LINIT 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),

’
’
’
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.INIT 4F(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 50(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 51(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 63(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 64(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 65(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 66(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 72(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 73(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 74(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 75(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 76(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 77(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 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
JINITP 02 (256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP_03(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP 04 (256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP_05(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP 06(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP_07(256"h0000000000000000000000000000000000000000000000000000000000000000

// The next set of INITP_xx are valid when configured as 36Kb
.INITP_08(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP 09(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_OA(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 0B (256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_0C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 0D (256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_OE(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP OF (256"h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM TDP_MACRO inst (

.DOA (DOA) , // Output port-A data, width defined by READ WIDTH A parameter
.DOB (DOB) , // Output port-B data, width defined by READ WIDTH B parameter

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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.ADDRA (ADDRA) , // Input
.ADDRB (ADDRB) , // Input
.CLKA (CLKA) , // 1-bit
.CLKB (CLKB) , // 1-bit
.DIA(DIA), // Input

.DIB(DIBR), // Input
.ENA (ENA) , // 1-bit
.ENB (ENB) , // 1-bit
.REGCEA (REGCEA), // 1-bit
.REGCEB (REGCEB) , // 1-bit
.RSTA (RSTA), // 1-bit
.RSTB (RSTB) , // l-bit
.WEA (WEA) , // Input

.WEB (WEB) // Input
)

port-A address, width defined by Port A depth
port-B address, width defined by Port B depth

input
input

port-A
port-B

port-A data,
port-B data,

input
input
input
input
input
input

port-A
port-B
port-A
port-B
port-A
port-B

port-A write
port-B write

clock

clock

width defined by WRITE WIDTH A parameter
width defined by WRITE WIDTH B parameter
enable

enable

output register enable

output register enable

reset

reset

enable, width defined by Port A depth
enable, width defined by Port B depth

// End of BRAM TDP MACRO inst instantiation

EE3 R
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& XILINXs

ADDMACC_MACRO

<%0 : Adder/Multiplier/Accumulator

ADDMACC_MACRO

—— LOAD

LOAD_DATA((WIDTH_PRODUCT:1):0)
: MULTIPLIER((WIDTH_MULTIPLIER:1):0)
— RST

PRODUCT((WIDTH_PRODUCT:1):0 jummmmm

Attributes

DEVICE-VIRTEX6
LATENCY-3
WIDTH_PREADD-18
WIDTH_MULTIPLIER-18
WIDTH_PRODUCT-48

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

— CE

—]>CLK
ADD MULTIPLY ACCUMULATOR

X11194

M=

ADDMACC MACRO %Zf# 3 %L, DSP48 7w /A& FiE NG, FAEE 7 77 ar L TEHAT85 6 DA RS
VY= ary NREZR0ET, AR, BOE. VAT UV EIRERRETHY . DSP4A8 T uw /& HDL ITE LR

T<f£OTD\EETO

ENOEL

R—r4& paaL g T ae
PRODUCT H A28 (WIDTHA J@YEME + WIDTHB | 77 A4~ 7 —X 7
& P AE)
PREADD1 A7) A% (WIDTH PREADD EMx2% | aiEME T —% A%
)
PREADD2 AT) A 72 (WIDTH_PREADD E@¥E2% | #iEME 7 —2 A%
)
MULTIPLIER A A28 (WIDTH.MULTIPLIER J&M: | ®RE T —% AT
=B W)
CARRYIN AH 1 FrU— AT
CLK AH 1 =S4
CE AT 1 ravy A 3x—7 )
LOAD AH 1 o—F
LOAD_DATA AT %8 (WIDTH PRODUCT JE#:% | DSP AT A A TiZ, LOAD A7 —h&N5E P I
%8 A*B+LOAD_DATA D3 F AN E T,
RST AN 1 EEEDRSA
ALYV HR T 2)—X FPGA 54T 5 4K (HDL F)
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THAVDANFE

Z® UniMacro 1Z 7 VI T 4 TIZNTA—F R ETEDLINLIELD T, AV AX VT —ar DHINEETT,

AVAB Y =g il
Hewm ol
CORE Generator™ 38X O ¢ —F AT
~7aOYR—h HELE
oL ~ |,
AR E Y
B 24T & TI4ILE B
WIDTH_PREADD e 1~ 24 24 PREADDI 3 XU PREADD2 A fJ D
IEAEELET,
WIDTH_MULTIPLIER HH 1~ 18 18 MULTIPLIER A JJDg%E+EE L F
7
WIDTH_PRODUCT b gy 1~ 48 48 MULTIPLIER tH /] DiEZ 5 E L F
7
LATENCY big 0.1.2.3.4 3 NATFGA L VIO RB DI AR EL
E3 A
1 : MREG ==
2 : AREG == BREG == 1 LW
MREG == 1, ¥£7-1% MREG == 1
BLPREG == 1
3: AREG == BREG == 1 BLW
MREG == 1 8L PREG == 1
4 : AREG == BREG == 2 BJL W
MREG == 1 8L PREG == 1
DEVICE pesydl “TSERIES” “TSERIES” B = NDN=RT =T T —F%T7
FYERELET,

VHDL 81k (/> REP T —2 7))
KD 2 ODLNIEIELR WSS, 28— LTy T4 T4 B S ORNCBE AT E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ADDMACC MACRO: Add and Multiple Accumulate Function implemented in a DSP48E

-= 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

ADDMACC_MACRO_inst : ADDMACC_MACRO

generic map (

DEVICE => "7SERIES", -- Target Device:
-- Desired clock cycle latency, 1-4
-- Pre-Adder input bus width, 1-25

LATENCY => 4,
WIDTH PREADD => 25,

"7SERIES",

"VIRTEX6",

WIDTH MULTIPLIER => 18, -- Multiplier input bus width, 1-18

WIDTH_ PRODUCT => 48)
port map (
PRODUCT => PRODUCT,

-- MACC output width,

1-48

"SPARTANG"

-- MACC result output, width defined by WIDTH PRODUCT generic

MULTIPLIER => MULTIPLIER, -- Multiplier data input, width determined by WIDTH MULTIPLIER generic

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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PREADDER1 => PREADDERI1, -- Preadder data input, width determined by WIDTH PREADDER generic
PREADDER2 => PREADDERZ2, -- Preadder data input, width determined by WIDTH PREADDER generic
CARRYIN => CARRYIN, -- 1l-bit carry-in input

CE => CE, -- 1-bit input clock enable

CLK => CLK, -- 1-bit clock input

LOAD => LOAD, -- 1l-bit accumulator load input

LOAD DATA => LOAD DATA, -- Accumulator load data input, width defined by WIDTH PRODUCT generic
RST => RST -- 1-bit input active high synchronous reset

);
-- End of ADDMACC MACRO inst instantiation

Verilog i1t (A2 RZ L T—23Y)

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

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

ADDMACC_MACRO # (

.DEVICE ("7SERIES"), // Target Device: "VIRTEX6", "SPARTAN6", "7SERIES"
.LATENCY (4), // Desired clock cycle latency, 0-4

.WIDTH PREADD (25), // Pre-adder input width, 1-25
.WIDTH:MULTIPLIER(18), // Multiplier input width, 1-18

.WIDTH PRODUCT (48) // MACC output width, 1-48

) ADDMACC MACRO inst (
.PRODUCT (PRODUCT) , // MACC result output, width defined by WIDTH PRODUCT parameter
.CARRYIN (CARRYIN), // 1l-bit carry-in input

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

.LOAD DATA (LOAD DATA), // Accumulator load data input, width defined by WIDTH PRODUCT parameter

.MULTIPLIER (MULTIPLIER), // Multiplier data input, width defined by WIDTH MULTIPLIER parameter
.PREADD2 (PREADD2) , // Preadder data input, width defined by WIDTH PREADD parameter
.PREADD1 (PREADD1) , // Preadder data input, width defined by WIDTH PREADD parameter
.RST (RST) // 1-bit active high synchronous reset
)i

// End of ADDMACC MACRO inst instantiation

s HIEHR

7 U—XFPGA O&Ft (22— — HARBLOT =¥ —H)
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& XILINXs ¥ 2 & : UniMacro IZTDULNT

ADDSUB_MACRO

< /%A : Adder/Subtractor

ADDSUB_MACRO

ﬂ A((WIDTH:1):0)
B((WIDTH:1:0))

Attributes

DEVICE-VIRTEX6
LATENCY-3
WIDTH-48

CARRYOUT|—

— ADDSUB
— CARRYIN
RESULT((WIDTH: 1):0) jummm

— RST

—]>CLK

ADDER/SUBTRACTOR

X11193

M=

ADDSUB_MACRO %&£ 19 5&, DSP48 7 iy 72 Bl AR L TEA T2 5D A AZ v m—q L D3
BIZR0FEST, ASE, AR, VAT v 2R E R RETHY ., DSP48 7y 7% HDL IZHEA LI <o TWET,

AR— D 5t 5

R—+4& AL ] 1 RE

CARRYOUT Hi ) 1 TV

RESULT 7 A28 (WIDTH @M% 2 1R) RDADDR THiESNI=T —H H JJ/3 A

ADDSUB AS 1 High M54, RESULT IZINEAE R T, Low D3
. RESULT (LA fE R TT,

A AT 71728 (WIDTH J& %2 ) B/ WEDT —H2 AT

B A3 T2 (WIDTH @22 1) A/ WAEDT —H AT

CE A 1 Iy ARx—T )

CARRYIN A 1 RACANRAYS)

CLK AT 1 7av7

RST AT 1 Y

THAVDARNEE

Z® UniMacro (37 V3T 4 TN TGA—HEFRETEDHINILIZLD T, A AF =2 a DB PA[RETT,
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AVAR Y E—ay aJ
HE G A
CORE Generator™ BL N7 4 —F NGl
~ 7D R —h HELE
oL ~ |,
FRTTEELREM
B 2L & TI4ILE R ER
DEVICE b2l "7SERIES” “7SERIES” K=l NDN—=RT =T T—F%T 7 F ¥
FRELET,
LATENCY L 0,1.,2 2 AT TAL VORAZDOEETRELET,
1: PREG ==
2 . AREG == BREG == CREG ==
PREG
WIDTH LS 1~ 48 48 A, B. RESULT OR—MMEZEELE
4, B BL O RESULT R—HMEIZ. 1E>
DINFGA—H =L TERETEET,
WIDTH_RESULT B 1-48 48 WIDTH T ESH7= RESULT R—Fh
DIFEELLET,

VHDL

Bk (AVRZT—23Y)

KD 2 DDIXPIFAELZWGEIE, a8 —L T2 T4 T4 E S ORNIHE AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

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

7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

ADDSUB MACRO inst :

generic map

DEVICE => "7SERIES",

(

ADDSUB_MACRO

"SPARTANG"

LATENCY => 2,
WIDTH => 48)

port map (
CARRYOUT => CARRYOUT, -

-- Target Device: "VIRTEX5", "7SERIES",
-- Desired clock cycle latency, 0-2
-- Input / Output bus width, 1-48

RESULT => RESULT, -

1-bit carry-out output signal
Add/sub result output, width defined by WIDTH generic
A bus, width defined by WIDTH generic

Input
1-bit
Input
1-bit
1-bit

add/sub

input,

high selects add,

low selects subtract

B bus, width defined by WIDTH generic
carry-in input

clock enable input

-- 1l-bit clock input

A => 3, -
ADD SUB => ADD SUB, -
B => B, -
CARRYIN => CARRYIN, -
CE => CE, -
CLK =>CLK,

RST => RST

)i

-- 1-bit active high synchronous reset

-- End of ADDSUB _MACRO_ inst instantiation

40
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Verilog i1t ([ RE2 L T—3Y)

// ADDSUB MACRO: Variable width & latency - Adder / Subtrator implemented in a DSP48E
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

ADDSUB_MACRO # (
.DEVICE ("7SERIES"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6", "7SERIES"
.LATENCY (2), // Desired clock cycle latency, 0-2
.WIDTH (48) // Input / output bus width, 1-48
) ADDSUB MACRO_inst (
.CARRYOUT (CARRYOUT), // 1l-bit carry-out output signal

.RESULT (RESULT) , // Add/sub result output, width defined by WIDTH parameter
.A(A), // Input A bus, width defined by WIDTH parameter

.ADD SUB (ADD SUB), // 1-bit add/sub input, high selects add, low selects subtract
.B(B), // Input B bus, width defined by WIDTH parameter

.CARRYIN (CARRYIN), // 1l-bit carry-in input

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

.CLK (CLK) , // 1l-bit clock input

.RST (RST) // 1-bit active high synchronous reset

)i

// End of ADDSUB_MACRO_inst instantiation

A MR
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% 2 E : UniMacro IZDULVT

& XILINXs

COUNTER_LOAD_MACRO

<40 : Loadable Counter
COUNTER_LOAD_MACRO

RST

LOAD Q((WIDTH_DATA:1):0)

Attributes

STYLE-AUTO
WIDTH_DATA-48

DEVICE-SPARTANG
COUNT_BY-00000000

B | OAD_DATA(WIDTH_DATA:1):0)

CE

—]>CLK

Loadable Counter

=
COUNTER_LOAD MACRO % i3 2&, DSP48 7w /a4 Iy a—R T/ F o hoo2—L U THERT
DGEDALAY = ay BHHEIZRDET, HOEBL O MEZ$EE R AETHY, DSP48 7' v/ % HDL
IZHRELR T <o TWET,

R—b D& A

X11190

R—t4 AR & % Ae
Q 7 A28 (WIDTH.DATA JEMEEZ /) | horZ—H7)
CE AT 1 rayy 43— )
CLK AT 1 AP
LOAD ATI A% (WIDTH.DATA BitEE2 M) | 7¥—~T25&, BV 2 —I1Z LOAD_DATA OfEMN
MAIAENFET Qv DLATUY),
LOAD_DATA AT A2 (WIDTH DATA BIEESM) | DSP A5 4 A Ti, LOAD ¥ & 7% —hd 5L =
DT —HW P LVARZIZANEINET 2 7uvyy
DLAT V),
DIRECTION AS 1 AV MO K MEFRELET, High DBEIET v,
Low DEHEIIF T TT QruysDL AT ),
RST AFB 1 EIE DR
THAVDARNEE
Z® UniMacro (37 VIT 4 TIINTGA=Z & B E TELIINILIEL DT AV AZ L= a DR PFRETT,
A AL =g Al
£ Nl
CORE Generator™ BL O 4 —FK Nl
~/adHR—k HE24E

42
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AR R 1%

B 847 & FIA Ik 56

DEVICE P "TSERIES” “TSERIES” Bl RNDAN—RT 2T T—%F 5 F %
ZRELET,

COUNT.BY 16 M 48 £y M# 000000000001 N Sz RLET, WIDTH.DATA
Fo@ELsnET,

WIDTILDATA % b~ a8 48 B — DI ELET

VHDL 2k (A RES T—23Y)
WD 2 ODOIXNFELZWEAIT, I =L T2 T4 T4 B S O T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- COUNTER LOAD MACRO: Loadable variable counter implemented in a DSP48E
-— 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

COUNTER_LOAD MACRO_ inst : COUNTER LOAD MACRO
generic map (

COUNT_BY => X"000000000001", -- Count by value
DEVICE => "7SERIES", -- Target Device: "VIRTEX5", "7SERIES", "SPARTANG"
WIDTH DATA => 48) -- Counter output bus width, 1-48

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

)
-- End of COUNTER LOAD MACRO inst instantiation

Verilog B2k ([ RA T —3Y)

// COUNTER LOAD MACRO: Loadable variable counter implemented in a DSP48E
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

COUNTER_LOAD MACRO # (
.COUNT_BY (487h000000000001), // Count by value

.DEVICE ("7SERIES"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6", "7SERIES"
.WIDTH DATA (48) // Counter output bus width, 1-48

) COUNTER LOAD MACRO inst (
.0(Q), // Counter output, width determined by WIDTH DATA parameter
.CLK (CLK), // 1-bit clock input
.CE (CE), // 1-bit clock enable input
.DIRECTION (DIRECTION), // 1l-bit up/down count direction input, high is count up
.LOAD (LOAD) , // 1-bit active high load input
.LOAD_DATA (LOAD DATA), // Counter load data, width determined by WIDTH DATA parameter
.RST (RST) // 1-bit active high synchronous reset

)i

// End of COUNTER_LOAD MACRO_inst instantiation

A IR
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& XILINXs

COUNTER_TC_MACRO

< /70 : Counter with Terminal Count
COUNTER_TC_MACRO

RST

TC

Q((DATA_WIDTH:1):0)

Attributes

DEVICE-VIRTEX6
DIRECTION-UP
COUNT_BY-00000000

STYLE-AUTO
WIDTH_DATA-48
TC_VALUE-000000000

RESET_UPON_TC-FALSE

CE

—]>CLK

COUNTER W/ TERMINAL COUNT

M=

X11188

COUNTER_TC_MACRO %4 %%, DSP48 Ty —3F )V hoL N Tl /Foy hooZ—L L TERT Y

BEDOAVAE = ary BRI ET, HE, ¥—IF v AT ME, BT b

THhV, DSP4A8 7 mv /% HDL IZHEE LRI <o TWET,

ENOE L

U

ax AE |

A7 N5 IRz FRGE P RE

R—k4 L & ¥ ae

TC H 1 TC_VALUE |Z# 3 % & High (2720 F T,
Q H I8 (WIDTH.DATA JEMEZR) | Ao Z—H )

CE A 1 A=A S

CLK AH 1 rayy

RST AH 1 FE DR

THALDANAE

Z® UniMacro (37 V3T 4 TN TGA—HE R ETEDHINILIZLD T, A AF =2 a DBHRBA[RETT,

AVAB v T—ay af

HEFR A
CORE Generator™ B X O\ 4 —FK A
< 7aDYR—k et

44
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AR R 1%

B RAT E TIAILE &5 BA

RESET UPON_TC 7 —ft%# | TRUE, FALSE FALSE —3ITF N BT NIELEEEIC TS
B =%y M ENEINEIRELET,

DEVICE a2l "TSERIES” “TSERIES” B IP Y RDIN—R =T T —%F I F %
ERELET,

DIRECTION sl “UP”, "DOWN” “up” AT E—DFAERELET,

COUNT_BY 16 3K 48 By M 000000000001 N ZEiZh YL ET, WIDTH.DATA
FoERINET,

TC_VALUE 16 %K 48 B M FTRTER A=) AV MEERELET,

WIDTH_DATA i 1-48 48 AR —DiREEELET,

VHDL 838 (/> RA T —2 7))

WD 2 SOXNEELL VAL, 2 — LT T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

—-- COUNTER TC MACRO: Counter with terminal count implemented in a DSP48E

7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

COUNTER TC MACRO inst :
generic map (

COUNTER_TC MACRO

COUNT_BY => X"000000000001", -- Count by value
-- Target Device:
-- Counter direction "UP" or "DOWN"

-- Reset counter upon terminal count,

DEVICE => "7SERIES",
DIRECTION => "UP",
RESET _UPON_TC => "FALSE",

"VIRTEX5",

-- Counter output bus width,

TC_VALUE => X"000000000000", -- Terminal count value
WIDTH DATA => 48)
port map (
Q =>Q,
TC => TC, -- 1-bit terminal count output,
CLK => CLK, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
RST => RST -- 1-bit active high synchronous reset

)i
-- End of COUNTER TC_MACRO_inst instantiation

"7SERIES"

1-48

TRUE or FALSE

-- Counter ouput, width determined by WIDTH DATA generic
high = terminal count is reached

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// COUNTER TC MACRO: Counter with terminal count implemented in a DSP48E
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

COUNTER_TC_MACRO # (
.COUNT BY (48"h000000000001), // Count by value

.DEVICE("7SERIES"), // Target Device: "VIRTEX5", "VIRTEX6", "7SERIES"
.DIRECTION ("UP"), // Counter direction, "UP" or "DOWN"
.RESET UPON TC("FALSE"), // Reset counter upon terminal count, "TRUE" "FALSE"
.TC_VALUE (48’'h000000000000), // Terminal count value
.WIDTH_DATA (48) // Counter output bus width, 1-48

) COUNTER TC MACRO inst (
.0(Q), // Counter output bus, width determined by WIDTH DATA parameter
.TC(TC), // 1l-bit terminal count output, high = terminal count is reached

.CLK(CLK), // 1-bit positive edge clock input

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

.RST(RST) // 1-bit active high synchronous reset
)i

// End of COUNTER TC MACRO inst instantiation

B3 R
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& XILINXs

¥ 2 & : UniMacro IZTDULNT

EQ_ COMPARE_MACRO
<40 : Equality Comparator

EQ_COMPARE_MACRO

J DATA_IN((WIDTH_DATA:1):0)

— RST

Attributes

DEVICE-VIRTEX6
LATENCY-2
MASK-000000000
WIDTH -48
SEL_MASK-MASK

SEL_PATTERN-DYNAMIC_PATTERN
STATIC_PATTERN-0000000000

NN DYNAMIC_PATTERN(WIDTH_DATA:1):0

—] CE

—]>CLK

LOADABLE COUNTER

ME

EQ_COMPARE MACRO #fi 4 %L, DSP48 7' w7 &% ffiaL R —4 L T AT 2858 DA L AF o —ay
D720 FET, AJE, HIE, L ATy, A7 BIOA N Y —RAE48ER[RETHY, DSP48 7' uw /% HDL
WAL T 7o TWVET,

R—rDERHA

R—k4 A [ B T ae
Q H 1 T 7T 47 High O34 =T, MASK BT
~ A2 7= DYNAMIC PATTERN Off & DATA IN
DOIEN—ELIZL&(T High (2720 ET, MHEILP
LRIy A7V THAESNET,
DATALIN AT A28 (WIDTH @M E L) | i+ b AN T —4
DYNAMIC_PATTERN AT AZE (WIDTH JB T ELIZMH) | DATAIN Ll 25 A4 F3v s F—4
CLK AS 1 A=V
CE AH 1 Jayy AFx—"7T )
RST AT 1 EIEDRSAN
THAODANEE
Z® UniMacro I[E7VIT 4 TITNRTA—=F R E TELINILIEbD T AL AL =g DR AIRET T,
A AL =g Al
£ A
CORE Generator™ B8O —K AN A]
<7D R—k HE4E

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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AR R 1%

B BT & TIAIE B
DEVICE prasvdl ”7SERIES” “7SERIES” B—lF Y NDN—RT =T T —XT 7
FXERELET,
SEL_PATTERN bEg 1~ 24 24 PREADD1 3 XY PREADD2 A J1D
Bz ELET,
MASK 16 #¥ 48 £ ME T _TErm NE— iR CERESNA YA %
BELET,
STATIC_PATTERN 16 % 48 v ME ERA A= NE— SR THHENE N F—
VERELET,
SEL_MASK pacl "MASK” . "MASK” IZ— g gD~ A 71T MASK %
"DYNAMIC_ T2, C AN1EEHT 0%
PATTERN” FBELET,
WIDTH Ly 1 ~ 48 48 DATAIN B X
DYNAMIC_PATTERN O 1% &
ELET,
LATENCY e 0.1,2.3 2 AT TAL VIAZ DO ERTEL
i—aﬂo
1 : QREG ==
2 : AREG == BREG == CREG ==
QREG ==
3 : AREG == BREG == 2 and
CREG == QREG ==

VHDL 8k (A2 RAV T —3Y)
WD 2 OO XLBIFELZWG AT, a8 =L T T4 T4 B S ORNIA AT ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- EQ COMPARE MACRO: Equiality Comparator implemented in a DSP48E
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

EQ COMPARE MACRO inst : EQ COMPARE MACRO
generic map (

DEVICE => "7SERIES", -- Target Device: "VIRTEX5", "7SERIES"
LATENCY => 2, -- Desired clock cycle latency, 0-2
MASK => X"000000000000", -— Select bits to be masked, must set
-— SEL MASK = "MASK"
SEL MASK => "MASK", -- "MASK" = use MASK generic,
—-— "DYNAMIC PATTERN = use DYNAMIC PATTERN input bus
SEL PATTERN => "DYNAMIC PATTERN", -- "DYNAMIC PATTERN" = use DYNAMIC PATTERN input bus
- "STATIC_PATTERN" = use STATIC_PATTERN generic
STATIC_ PATTERN => X"000000000000", -- Specify static pattern,
-- must set SEL_PATTERN = "STATIC_PATTERN
WIDTH => 48) -- Comparator output bus width, 1-48
port map (
Q => Q, -- 1-bit output indicating a match
CE => CE, -- 1-bit active high input clock enable input
CLK => CLK, -- 1-bit positive edge clock input
DATA IN => DATA IN, -- Input Data Bus, width determined by WIDTH generic
DYNAMIC PATTERN, => DYNAMIC PATTERN, -- Input Dynamic Match/Mask Bus, width determined by WIDTH generic
RST => RST -- 1-bit input active high reset

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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-- End of EQ COMPARE MACRO_inst instantiation

Verilog 581t (A2 RE2 T —23Y)

// EQ COMPARE MACRO: Equality Comparator implemented in a DSP48E

//

7 Series

// ¥Xilinx HDL Libraries Guide, version 13.1

EQ COMPARE MACRO # (

.DEVICE ("7SERIES"), // Target Device: "VIRTEX5", "VIRTEX6","7SERIES"
.LATENCY (2), // Desired clock cycle latency, 0-2
.MASK (48/h000000000000), // Select bits to be masked, must set SEL MASK="MASK"
.SEL MASK ("MASK"), // "MASK" = use MASK parameter,

// "DYNAMIC PATTERN" = use DYNAMIC_ PATTERN input bus
.SEL PATTERN ("STATIC PATTERN"), // "STATIC PATTERN" = use STATIC PATTERN parameter,

// "DYNAMIC PATTERN = use DYNAMIC PATTERN input bus

.STATIC_ PATTERN (48"h000000000000), // Specify static pattern, must set SEL PATTERN = "STATIC PATTERN"
.WIDTH (48) // Comparator output bus width, 1-48

) EQ COMPARE MACRO_ inst (

.0(Q), // 1l-bit output indicating a match
.CE(CE), // 1-bit active high input clock enable
.CLK(CLK), // 1-bit positive edge clock input
.DATA IN(DATA IN), // Input Data Bus, width determined by WIDTH parameter
.DYNAMIC_ PATTERN (DYNAMIC PATTERN), // Input Dynamic Match/Mask Bus, width determined by WIDTH parameter
.RST(RST) // 1-bit input active high reset
)

// End of EQ COMPARE MACRO inst instantiation

EE3 R
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% 2 E : UniMacro IZDULVT

& XILINXs

MACC_MACRO

<40 : Multiplier/Accumulator
MACC_MACRO

j A((WIDTH_,
B((WIDTH_|

A:1):0)
B:1:0))

| LOAD_DATA((WIDTH_P:1):0)

LOAD

Attributes

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

ADDSUB
CARRYIN

RST
CE
—/>CLK

P((WIDTH_P:1):0)

MULTIPLY ACCUMULATE]

M=

X11192

MACC MACRO %ffi 95L&, DSP48 7w/ & i/ B BT & REM/ TX 2 b —X L TH AT D55 DA AH
Vi m—alr R EICARDET, ANE. B VAT RREFRETHY ., DSP48 Yy /& HDL IZHALR
F Lo TUVVET,

R—b D& EA

R—r4£ B[ g B EE
P H D w728 (WIDTHA BYEAE + WIDTHB | 754 ~) 5 —%H /)
B M)
A A w725 (WIDTH.A B %5 1R) RHIT —HZ AT
B AN w78 (WIDTH.B @45 MR) THEMMT —H AN
CARRYIN A 1 Fr—AS
CE AN 1 Iy AR —T )
CLK AT 1 A=
LOAD AT 1 o—F
LOAD_DATA AH 25 (WIDTH A J&PEfE + WIDTH B | DSP A5 42 TlZ, LOAD BT H—hSHbE P IT
JE M) A*B+LOAD DATA DFt A EN £,
RST AF 1 F#UEv
ADDSUB AAH 1 High DAL T F 2 b —F 2 FTEE—RI|Z, Low
DHAITHEET—FIZRELET,
HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
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THAVDANFE

Z® UniMacro 1Z 7 VIT 4 TIINTA—FER ETEDLINCLIELD T, AV AX VT —ar DB N EETT,

AVAR =g Gl

HE 7 ]
CORE Generator™ B L O 4 —FK Nl
< 7a@¥R—h Heuw

EAATREE IR 1%

FTYPREG ==1

MREG == 1 38X PREG ==

MREG == 1 33X PREG == 1

B "84T 1B TIAIE By
DEVICE X5 "TSERIES” "TSERIES” B YN DN 2T T =% T IF %
EHRELET,
WIDTH.A B 1~ 25 25 A AP DIRESEELET,
WIDTH.B K 1~ 18 18 B AN OWEEIEELET,
LATENCY B 0.1,2,3.4 3 PUTTAY LIRS DR ELET,
1: MREG ==

2 1 AREG == BREG == 1 BLW
MREG == 1, £71Z MREG == 1 &

3 : AREG == BREG == 1 BL T

4 : AREG == BREG == 2 BJI W

VHDL E2ik (/2 RA T —S3Y)
WD 2 SOXNEELLNEASIT, I — LTy T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MACC_MACRO: Multiple Accumulate Function implemented in a DSP48E
-- 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

MACC MACRO inst : MACC MACRO
generic map (

DEVICE => "7SERIES", -- Target Device: "VIRTEX5", "7SERIES", "SPARTANG"
LATENCY => 3, -- Desired clock cycle latency, 1-4
WIDTH A => 25, -- Multiplier A-input bus width, 1-25
WIDTH B => 18, -- Multiplier B-input bus width, 1-18
WIDTH P => 48) -- Accumulator output bus width, 1-48

port map (
P => P, -- MACC ouput bus, width determined by WIDTH P generic
A => A, -- MACC input A bus, width determined by WIDTH A generic
ADDSUB => ADDSUB, -- 1l-bit add/sub input, high selects add, low selects subtract
B => B, -- MACC input B bus, width determined by WIDTH B generic
CARRYIN => CARRYIN, -- 1l-bit carry-in input to accumulator
CE => CE, -- 1-bit active high input clock enable
CLK => CLK, -- 1-bit positive edge clock input
LOAD => LOAD, -- 1l-bit active high input load accumulator enable

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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LOAD_DATA => LOAD DATA, -- Load accumulator input data,
-- width determined by WIDTH P generic
RST => RST -- 1-bit input active high reset

-- End of MACC_MACRO_inst instantiation
Verilog FLik ({2 RFL T T—23Y)

// MACC_MACRO: Multiply Accumulate Function implemented in a DSP48E
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

MACC_MACRO # (

.DEVICE ("7SERIES"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6", "7SERIES"
.LATENCY (3), // Desired clock cycle latency, 1-4
.WIDTH A(25), // Multiplier A-input bus width, 1-25
.WIDTH B(18), // Multiplier B-input bus width, 1-18
.WIDTH P (48) // Accumulator output bus width, 1-48
) MACC MACRO inst (
.P(P), // MACC output bus, width determined by WIDTH P parameter
LA(RD), // MACC input A bus, width determined by WIDTH A parameter
.ADDSUB (ADDSUB), // 1l-bit add/sub input, high selects add, low selects subtract
.B(B), // MACC input B bus, width determined by WIDTH B parameter
.CARRYIN (CARRYIN), // 1l-bit carry-in input to accumulator
.CE(CE), // 1-bit active high input clock enable

.CLK (CLK), // 1l-bit positive edge clock input
.LOAD (LOAD), // 1-bit active high input load accumulator enable
.LOAD_DATA (LOAD DATA), // Load accumulator input data, width determined by WIDTH P parameter
.RST (RST) // 1-bit input active high reset
)i

// End of MACC_MACRO_inst instantiation

EER A
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g 2=,

UniMacro IZ2DUVT

MULT_MACRO

<40 : Multiplier

MULT_MACRO

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

Attributes

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

RST
CE
—]P>CLK

P((WIDTH_A+WIDTH_B: 1))}

MULTIPLIER

M=

X11191

MULT MACRO %3 5&, DSP48 7 vy /& i/ 5T & REWRELTHEATH GO RAE v m—a R
HEIZ/R0ET, ADNE., HAOE. VAT 2R EHETHY, DSP48 7y /% HDL IZHEA LT <AR>TWET,

K—F D8
R—k2 AR ] f g

P i AZS (WIDTHA JBHERE + WIDTHB | 754~V F—4& 7

JE )

A A1 A5 (WIDTH.A JB % % BR) REBRT —HF AN

B AT A5 (WIDTH.B J& 1% % 1) REBT — S AN
CE AT 1 Jayy £F—7
CLK NS 1 VA=Y

RST ASH 1 GEPRESAN
THAVDANAEE
Z® UniMacro 137 VIT 4 TN TGA—Z AR E TEDLIINILIZLD T AV AZ V=2 a DR FRETT,
AVAB S T—ay Tl

£ A]
CORE Generator™ BL U 4% —K Nl
< 7P R—h HEIE

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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AR R 1%

B RAT E TIAILE &5 BA
DEVICE LFH "7SERIES” “7SERIES” E—GF R NDN=Ry =T T—=%77F %
ERELET,
WIDTH_A B 1~ 25 25 ANNDIREEEELET,
WIDTH_B B 1~ 18 18 B A DIEAIEELET,
LATENCY LS 0.1.2.3.4 3 AT TGA VI AR DR ELET,
1 : MREG ==

2 1 AREG == BREG == 1 BL W
MREG == 1, ¥72IT MREG =1 &
LV PREG ==

3 : AREG == BREG == 1 BL W
MREG == 1 BX T PREG == 1

4 : AREG == BREG == 2 BI W
MREG == 1 BJX T PREG ==

VHDL 81k (/> REVP T —23Y)
WD 2 SOXNEELNEASIT., 2 — LT T T B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MULT MACRO: Multiply Function implemented in a DSP48E
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

MULT MACRO_ inst : MULT MACRO
generic map (

DEVICE => "7SERIES", -- Target Device: "VIRTEX5", "7SERIES", "SPARTANG"
LATENCY => 3, -- Desired clock cycle latency, 0-4
WIDTH A => 18, -- Multiplier A-input bus width, 1-25
WIDTH B => 18) -- Multiplier B-input bus width, 1-18

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

);
-- End of MULT MACRO_inst instantiation

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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UniMacro IZ2DUVT

Verilog i1t ([ RE2 L T—3Y)

// MULT MACRO: Multiply Function implemented in a DSP48E
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

MULT MACRO # (
.DEVICE ("7SERIES"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6","7SERIES"

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

) MULT MACRO inst (
.P(P), // Multiplier output bus, width determined by WIDTH P parameter
A (D), // Multiplier input A bus, width determined by WIDTH A parameter
.B(B), // Multiplier input B bus, width determined by WIDTH B parameter

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

)i

// End of MULT_MACRO_inst instantiation

s HIEEHR

72V —R FPGA DR} (22— — HARBEIOT —#>—h)
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FIFO_DUALCLOCK_MACRO

< /%78 : Dual Clock First-In, First-Out (FIFO) RAM Buffer

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

WREN |

WRCLK |

RDEN |

RDCLK_|

FIFO_SIZE=18Kb
ALMOST_FULL OFFSET=080 _

DATA_WIDTH=4

ALMOST_EMPTY_OFFSET=080

ﬂ DUALCLOCK_FIFO_MACRO
0)

Attributes

FIRST_WORD_FALL_THROUGH=FALS

DUAL CLOCK
First-In, First-Out (FIFO) Buffer

ME

| WRERR

| ALMOSTFULL

WRCOUNT(f(DATA_WIDTH):0)
-

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

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

X10965

FPGA T /N AAZIX7 1y RAM 3 E F41. 36kb F7213% 18kb OILAH RAM/ROM ¢LTar 7 4F¥al— 3T
EFET, 7y RAMIZEENDHEHRY Y7 T FIFO 2 RICA 7 VANTEET, FIFO i3 18Kb F721% 36Kb 2
FVEL Ty 74K a2l —2arTEET, 0 UniMacro 2 3 5&, GtAHLEEZ AT LTz ay 7 %4
T5EIT FIFO Nar74Fal—rardnEd, 7 —Xi, stAHLZay7ONE ERYTy T FIFO MDA
HEh, EB&XIAHRIay 7O S ERYTy YT FIFO ICEXIAENET,

FAHH L 7uy s oy bEXIALIOY T Ty BOF Ty MILo L, ALMOSTEMPTY 7572'& ALMOSTFULL

TITN LY AINRIET AT —hESNDZERHVET, 7oy 3ERBIOID, v Iab—vary F7 1 Tlda—
W= TARIRINTNWDET AT —b b ATy FAT VDB PRSI ET,

R—bDER

BA

R—b4 AmE = HBE
ALMOSTEMPTY H 1 FIFO DIFIE T R TCOAZ T N BN HEIN TWAIE
RLET,
ALMOSTFULL H A 1 FIFO AEVDIFIFT R TOZ U NIRRT NALTHAZLE <L
i‘g—o
DO H ["R—bDar 74 | ADDR THRESHEZT —HH F13%
Xal—ar o
St L
EMPTY H 1 FIFO NZETHHILERLET,
FULL H 1 FIFO AEVDT XRTCOZU NIRRT NV THHIEERLET,
RDCOUNT Hi [R—hDar 74 | FIFO & —&HtAH LR A 2 —
Xal—iar o
et i
HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
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UniMacro [ZTDUVT

R—r4 A = HEBE
RDERR Hi 1 FIFO NZEDEEIZHAHLEITHIE, T — S ET,
WRCOUNT H A [R—bhDar 74 | FIFO 7 —HEZEXIABKRA L H—
Xal—iar o
e i
WRERR H 1 FIFO N7 VD EX|ZEXIALEITIE, T —hENET,
DI AN [R—bhdDar 74 | ADDR THRESINZT —HX A TR A
Fal—ar D
e il
RDCLK AJ 1 FEA Ly
RDEN AS 1 V—R fR—T7 v
RST AT 1 FERBV v
WRCLK AN 1 EXAHLIayY
WREN AT 1 FA AF—T )L

R—rDaVI74X¥aL—3Y

Z® UniMacro 137 VIT 4TI/ TA—=HERETELIILIZLD T AV ARZ L —2a DBNBARETT, T
YA B E T2 I2E, 2OEREBRBLTCEL Ly 74X 2L —2a L TLEE 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
THAVDARNFE

Z® UniMacro (7 VIT A TNINRTA—H R E TEDLIDNCLIZLD T AV AL 2= a DIHINARETT, T W

A LB T, [ R— a7 4 X2l —2ay | ORESRLUTELLay 74¥ 2 —ar L TLEEN,

AVAB v T—ay T

i ZNgl
CORE Generator™ B L O\ 4 —FK A
~7adHR—h Heum

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
UG768 (v13.1) 2011 %3 B 1 A

http://japan.xilinx.com

57



% 2 & . UniMacro I2DW\T & XILINXs

AR R 1%

B BT & T4k | EREA
ALMOST EMPTY_ 16 % 13 E ME +T~NT¥u | EMPTY & ALMOSTEMPTY D242 #H ELET,
OFFSET 16 R THRELET,
ALMOST_EMPTY_ 16 ¥ 13 ' Mi 4 ~_T¥r | FULL & ALMOSTFULL ®7#%HELET,
OFFSET 16 R THRELET,
DATA_WIDTH iy 1~72 4 DI/DO RADIEZFRELET,
DEVICE ==l “7SERIES” "TSERIES” | #—4 Y hD/N—KR =T 7 —%T 7 F v%&45
E’Lijﬁo
FIFO_SIZE b=l ”18 Kb”. ”18 Kb” FIFO % 18Kb %7-1% 36Kb AEVEL T 7 ¢
736 Kb” Fal—arLET,
FIRST_WORD_ 7 — L R%k FALSE, TRUE | FALSE TRUE (Z§% E3 %L, RDEN 27 % —hrL72<
FALL_THROUGH Th, 220 FIFO IZEZAEN =M OT—K
N hEnES,
SIM.MODE b=l “SAFE” . ”SAFE” a2l —arDBD BT, “FAST” 1T
"FAST” J/ETHE, S Ial—ay TEFARNRT 4 —
VU ABPE-NTERITSNET, M,
Tamk/v3ab—yay FHA HAR]ES
L TLTEEN,

VHDL 883k (/2 RA T —23Y)
WD 2 SOLREELRNEAIE, 3t —L TTr T 471 E S ORICH AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FIFO DUALCLOCK MACRO: Dual-Clock First-In, First-Out (FIFO) RAM Buffer
- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

-- 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.

-—- DATA WIDTH | FIFO SIZE | FIFO Depth | RDCOUNT/WRCOUNT Width --
- | | | -
-- 37-72 | "36Kb" | 512 | 9-bit -=
-- 19-36 | "36Kb" | 1024 | 10-bit -=
-- 19-36 | "18Kb" | 512 | 9-bit -=
-- 10-18 | "36Kb" | 2048 | 11-bit -=
-- 10-18 | "18Kb" | 1024 | 10-bit --
-= 5-9 | "36Kb" | 4096 | 12-bit --
-- 5-9 | "18Kb" | 2048 | 11-bit --
-= 1-4 | "36Kb" | 8192 | 13-bit -=
-- 1-4 | "18Kb" | 4096 | 12-bit --
FIFO DUALCLOCK MACRO inst : FIFO DUALCLOCK MACRO
generic map (
DEVICE => "7SERIES", -- Target Device: "VIRTEX5", "VIRTEX6", "7SERIES"
ALMOST FULL OFFSET => X"0080", -- Sets almost full threshold
ALMOST_EMPTY OFFSET => X"0080", -- Sets the almost empty threshold
DATA WIDTH => 0, -- Valid values are 1-72 (37-72 only valid when FIFO SIZE="36Kb")
FIFO_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
FIRST WORD FALL THROUGH => FALSE) -- Sets the FIFO FWEFT to TRUE or FALSE
port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit output almost empty
ALMOSTFULL => ALMOSTFULL, -- 1-bit output almost full
DO => DO, -- Output data, width defined by DATA WIDTH parameter

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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UniMacro IZ2DUVT

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

1-bit output empty

1-bit output full

Output read count, width determined by FIFO depth
1-bit output read error

Output write count, width determined by FIFO depth

WRERR => WRERR, -- 1-bit output write error
DI => DI, -- Input data, width defined by DATA WIDTH parameter
RDCLK => RDCLK, -- 1-bit input read clock
RDEN => RDEN, -- 1-bit input read enable
RST => RST, -- 1-bit input reset
WRCLK => WRCLK, -- 1-bit input write clock
WREN => WREN -- 1-bit input write enable
)i
-- End of FIFO DUALCLOCK MACRO inst instantiation

Verilog 883k (A RA T —23Y)

// FIFO_DUALCLOCK MACRO: Dual Clock First-In, First-Out
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

(FIFO) RAM Buffer

N s
// DATA WIDTH | FIFO_SIZE | FIFO Depth | RDCOUNT/WRCOUNT Width //

// | | | //
// 37-72 | "36Kb" | 512 | 9-bit //
// 19-36 | "36Kb" | 1024 | 10-bit //
// 19-36 | "18Kb" | 512 | 9-bit //
// 10-18 | "36Kb" | 2048 | 11-bit //
// 10-18 | "18Kb" | 1024 | 10-bit //
// 5-9 | "36Kb" | 4096 | 12-bit //
// 5-9 | "18Kb" | 2048 | 11-bit //
// 1-4 | "36Kb" | 8192 | 13-bit //
// 1-4 | "18Kb" | 4096 | 12-bit //

L1717 0707707707777 7777700707777 7777777777 77777777777777777777

FIFO DUALCLOCK MACRO # (
.ALMOST_ EMPTY OFFSET (9'h080),
.ALMOST_FULL OFFSET (9'h080),

// Sets
// Sets

the almost empty threshold
almost full threshold

.DATA WIDTH(O), // Valid values are 1-72 (37-72 only valid when FIFO SIZE="36Kb")
.DEVIEE("7SERIES"), // Target device: "VIRTEX5", "VIRTEX6", "7SERIES"

.FIFO SIZE ("18Kb"), // Target BRAM: "18Kb" or "36Kb"

.FIRST WORD_ FALL THROUGH ("FALSE") // Sets the FIFO FWFT to "TRUE" or "FALSE"

) FIFO_DUALCLOCK MACRO inst (
.ALMOSTEMPTY (ALMOSTEMPTY) , //
.ALMOSTFULL (ALMOSTFULL) , //

1-bit output
1-bit output

almost empty
almost full

.DO (DO) , // Output data, width defined by DATA WIDTH parameter
.EMPTY (EMPTY) , // 1-bit output empty

.FULL (FULL) , // 1l-bit output full

.RDCOUNT (RDCOUNT) , // Output read count, width determined by FIFO depth
.RDERR (RDERR) , // 1l-bit output read error

.WRCOUNT (WRCOUNT) , // Output write count, width determined by FIFO depth

.WRERR (WRERR) , // 1l-bit output write error

.DI(DI), // Input data, width defined by DATA WIDTH parameter
.RDCLK (RDCLK) , // 1-bit input read clock

.RDEN (RDEN) , // 1l-bit input read enable

.RST (RST), // 1-bit input reset

.WRCLK (WRCLK) , // 1l-bit input write clock

.WREN (WREN) // 1-bit input write enable

)i

// End of FIFO_ DUALCLOCK_MACRO_inst instantiation

MR
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% 2 E : UniMacro IZDULVT

& XILINXe

FIFO SYNC MACRO
<4708 : Synchronous First-In, First-Out (FIFO) RAM Buffer

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

RDEN |

FIFO_SIZE=18Kb

CLK || ALMOST_FULL_OFFSET=080 _
DATA_WIDTH=4
DO_REG=1

FIFO_SYNC_MACRO

Attributes

ALMOST_EMPTY_OFFSET=080

First-In, First-Out (FIFO) Buffer

M=

| ALMOSTFULL

\VWRCOUNT(f(DATA_WIDTH):0)
]

DO(DATA-WIDTH:1:0)

| ALMOSTEMPTY

RDCOUNT(f(DATA_WIDTH):0)
-

X10964

FPGA T3 A A7 7 RAM 238l & £, 36kb F£721% 18kb DL RAM/ROM L Car 7 4¥ 2l —3 g9 T
xFET, 7ryZ RAM IZEENDLHEHrY 7T FIFO 2 HIZA 7 VAVRTEET, FIFO 1E 18Kb F721% 36Kb £
FVELTCar74F¥al—arT&FET, Z0 UniMacro 2 958, i AHLBLOESIARIZ 0y 72 9
BHEDT FIFO Nar74F¥alb—aryafuEd,

A— D 5 B8

R—r4 AR ] B8
ALMOSTEMPTY H 1 FIFO DIFIE+T R TOEG = NIBRFELHEITH
HZEERLET,
ALMOSTFULL H A 1 FIFO ARV DIFIET R THOZ NIRRT L THDHZ
LaEIRLET,
DO H [R—bDzar74¥ =2 | ADDR THESN-T —ZH J18 %
L—ar | OER>ZH
EMPTY H 1 FIFO NZEETHDHZLERLFET,
FULL H 1 FIFO AEY DT X TOZ N NT IV THDHI &%
RLUET,
RDCOUNT H A [R—=hDar 74Xz | FIFO 5 —# 5 HUR A & —
L—ar | 0RES M
RDERR H A 1 FIFO NZEDLXICHEAHLEITHIE, T —hSh
iﬁ—o
WRCOUNT H A [R—=hDar7 Xz | FIFO F—4EBZALKRA L X —
L—ar | 0R SR
WRERR H 1 FIFO N7 VD EXIZEXIAREITHIE, TH—hS
nEd,
HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs ¥ 2 & : UniMacro IZTDULNT

R—k4 L & T ae

CLK AH 1 AL/ FEEIAB T Y

DI ATJ [R—bDar71¥= | ADDR CHESNIET —H AF1/82
L—var | OREEH

RDEN AH 1 V=R fRx—T L

RST AH 1 FERMY &k

WREN AT 1 FTAN AX—T IV

rR—rDaAVIT4FaL—3Y

Z® UniMacro 137 V3T 4TI RTA—HERETEDINILIEBLD T AV AZ L T—a DIHNBA[RETT, T
YA LB AT, 2OFREZBHBLTCELLary 7 4F 2L —2a L TLIEE 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
THALDANAE

Z® UniMacro (X7 VIT 4 T IZNRTA—=FERTE TEDINILIELD T, AV AL 2= a DBENARETT, T
A B TIE, [R—rDar 74X al—iay | OREPBRLUTIELL 2y 74X a2l —ar LTSN,

AAR =g )

_ =
CORE Generator™ X O 4 —FK ol
<~ 7udYR—h HEAE

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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% 2 & . UniMacro I2DW\T & XILINXs

AR R 1%

B AT & TI4IE B

ALMOST_EMPTY_ | 16 ##k 13 By Ml T _C¥o EMPTY & ALMOSTEMPTY O ZEZZELET, 16

OFFSET HEHTHRELET,

ALMOST EMPTY_ | 16 %% 13 B ME T_RTCEe FULL & ALMOSTFULL O 7% % ELET, 16 #E#K

OFFSET THRELET,

DATA_WIDTH R 1~ 72 4 DI/DO NADIREFRELET,

DEVICE el "7SERIES” "7SERIES” B—lF I NDIN=RT =T T—%T 7 F v ZigELE£7,

DO_REG 2 %k 0.1 1 [ FIFO OEHERIELZ EIT T 25613, 0 ITRE
LET,

LIZERET D, A FIFO D e 4 FF40 L
VAABNBIMENE T, ZODT—HZ 1 vays
Y AINDUAT LV INFEELET D, clock-to—out
HAILTITSELET,

FIFO_SIZE pas=l “18Kb” . ”18Kb” FIFO % 18Kb F7-i% 36Kb AEVLL Tar 7 4F¥ =
”36Kb” L—arLET,

SIM_MODE Pl “SAFE”, "SAFE” Pial—varOHhOREETT, "FAST” I8 E T
"FAST” Al I3zl —ay BTFANRNT p— v AHEM

EFCEASNET, AL [H /a2l —va
v FHAY HARIEBRL TS,

VHDL 2t (A REVS T—3Y)
WD 2 OO XBNIFIELRWIEASIT, a8 — LT Ty T4 BE S OFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FIFO SYNC MACRO: Synchronous First-In, First-Out (FIFO) RAM Buffer
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

-- 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.

-= 37-72 | "36Kb" | 512 | 9-bit -=
-= 19-36 | "36Kb" | 1024 | 10-bit --
-= 19-36 | "18Kb" | 512 | 9-bit -=
-= 10-18 | "36Kb" | 2048 | 11-bit --
-= 10-18 | "18Kb" | 1024 | 10-bit -=
-- 5-9 | "36Kb" | 4096 | 12-bit --
-= 5-9 | "18Kb" | 2048 | 11-bit -=
-- 1-4 | "36Kb" | 8192 | 13-bit -=
-= 1-4 | "18Kb" | 4096 | 12-bit -=
FIFOisYNciMACRoiinst : FIFO SYNC MACRO
generic map (
DEVICE => "7SERIES", -- Target Device: "VIRTEX5, "VIRTEX6", "7SERIES"
ALMOST_FULL OFFSET => X"0080", -- Sets almost full threshold
ALMOST EMPTY OFFSET => X"0080", -- Sets the almost empty threshold
DATA WIDTH => 0, -- Valid values are 1-72 (37-72 only valid when FIFO SIZE="36Kb")
FIFO _SIZE => "18Kb) -- Target BRAM, "18Kb" or "36Kb"

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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UniMacro IZ2DUVT

port map (

)i

-- End of FIFO SYNC MACRO inst

Verilog

ALMOSTEMPTY => ALMOSTEMPTY,
ALMOSTFULL => ALMOSTFULL,
DO => DO,

EMPTY => EMPTY,

FULL => FULL,

RDCOUNT => RDCOUNT,

RDERR => RDERR,

WRCOUNT => WRCOUNT,

WRERR => WRERR,

CLK => CLK,

DI => DI,
RDEN => RDEN,
RST => RST,

WREN => WREN

instantiation

-- 1-bit output almost empty

-- 1-bit output almost full

-- Output data, width defined by DATA WIDTH parameter
-- 1-bit output empty

-- 1-bit output full

-- Output read count, width determined by FIFO depth
-- 1-bit output read error

-- Output write count, width determined by FIFO depth

-- 1-bit
-- 1-bit
-— Input
-- 1-bit
-- 1-bit
-- 1-bit

output write error

input clock

data, width defined by DATA WIDTH parameter
input read enable

input reset

input write enable

Sk ([ RET—23Y)

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

//
//

7 Series
Xilinx HDL Libraries Guide,

version 13.1

N
// DATA WIDTH | FIFO_SIZE | FIFO Depth | RDCOUNT/WRCOUNT Width //

//
//
!/
//
//
//
//
//
//
//

| |
37-72 | "36Kb" | 512
19-36 | "36Kb" | 1024
19-36 | "18Kb" | 512
10-18 | "36Kb" | 2048
10-18 | "18Kb" | 1024
5-9 | "36Kb" | 4096
5-9 | "18Kb" | 2048
1-4 | "36Kb" | 8192
1-4 | "18Kb" | 4096

FIFO SYNC MACRO # (

)

)i

.DEVICE ("7SERIES"), // Target Device:

.ALMOST EMPTY OFFSET (9'h080),

.ALMOST_FULL_OFFSET (9" h080),
.DATA WIDTH(O), // Valid values are 1-72 (37-
.DO_REG(0), // Optional
.FIFO_SIZE ("18Kb") // Target BRAM: "18Kb" o
FIFO_SYNC_MACRO_inst (

.RDERR (RDERR) , // 1-bit output re
.WRCOUNT (WRCOUNT) , //

.WRERR (WRERR) , // 1-bit

.CLK (CLK), // 1-bit input
.DI(DI), // Input data,
.RDEN (RDEN) , // 1-bit input
.RST (RST), // 1l-bit input
.WREN (WREN) // l-bit input

//

9-bit //
10-bit //
9-bit //
11-bit //
10-bit //
12-bit //
11-bit //
13-bit //
12-bit //

|
L1777 77777777777777777777777777777777777777777777777777777777777

"VIRTEX5", "VIRTEX6", "7SERIES"

// Sets the almost empty threshold

// Sets almost

output register (

.ALMOSTEMPTY (ALMOSTEMPTY), // 1l-bit output al
.ALMOSTFULL (ALMOSTFULL) , // 1-bit output al
.DO (DO) , // Output data, wi
.EMPTY (EMPTY) , // 1-bit output em
.FULL (FULL), // 1l-bit output fu
.RDCOUNT (RDCOUNT) , // Output read cou

full threshold
72 only valid when FIFO SIZE="36Kb")
0 or 1)

r "36Kb"

most empty

most full

dth defined by DATA WIDTH parameter
pty

11

nt, width determined by FIFO depth

ad error

Output write count, width determined by FIFO depth
output write error

// End of FIFO SYNC_MACRO_inst instantiation

s MR

7 V=X FPGA O&Ft (2 —H— HARBLORT —FH—}H)

clock

width defined by DATA WIDTH parameter
read enable

reset

write enable

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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72933258548

ORIV TIE, TRARZEENDT A T AV T 7o 7 var Bl ¥EL OR
LET, T AU (FUITATBIR~IaDA FIAT—a ) ik FEATIVTT IV
77Xy MEICY AR TUWVET,

WHNEE 7 77 vay L= A SVIT T LU AR B IO F
Jayy ayiR—xoh I/O aviR—xh VI LURHK
a7 4F a2l —332/BSCAN  RAM/ROM AFAA/CLB V747

= N N S

mAEE D7 o3>

TFHAY TLAVK

A EA

DSP48E1

U547 : 48-bit Multi-Functional Arithmetic Block

Havy avkR—Rwk

FHALY TLAVE

At BA

BUFG

U7 47 : Global Clock Buffer

BUFGCTRL

7Y 47 : Global Clock MUX Buffer

BUFHCE

with Clock Enable

VX747 : HROW Clock Buffer for a Single Clocking Region

BUFIO

7YX 47 : Local Clock Buffer for I/O

BUFIO

VX547 : Local Clock Buffer for I/O

BUFR

V2747 : Regional Clock Buffer for I/O and Logic
Resources within a Clock Region

a2 J74% 2L —23>/BSCAN aVvR—R2k

FHAY TLAVE

AR

DNA_PORT

7'UST 47 : Device DNA Access Port

EFUSE_USR

7YIT7 47 1 32-bit non-volatile design ID

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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aAVEZIVR TYSF4T

TFHAY TLAVK

A EA

BUFGCE

U547 : Global Clock Buffer with Clock Enable

BUFGCE_1 U7 (7 : Global Clock Buffer with Clock Enable and
Output State 1

BUFGMUX Y747 : Global Clock MUX Buffer

BUFGMUX_1 VX747 : Global Clock MUX Buffer with Output State 1

BUFGMUX_CTRL

U3 T 47 : 2-to-1 Global Clock MUX Buffer

/0 AvR—%2b

FHAY TLAVR

At B4

DCIRESET

7’V37 47 : Digitially Controlled Impedance Reset Component

IBUF

7VI7 47 : Input Buffer

IBUFDS

V37 47 : Differential Signaling Input Buffer

IBUFDS_DIFF_OUT

VT 47 : 7 series JTAG Boundary Scan Logic Control
Circuit

IBUFG

7'V 47 : Dedicated Input Clock Buffer

IBUFGDS

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

IBUFGDS_DIFF_OUT

7’717 : Differential Signaling Input Buffer with Differential
Output

IDELAYCTRL V5417 : IDELAYE2/ODELAYE2 Tap Delay Value Control

[OBUF U747 : Bi-Directional Buffer

IOBUFDS 7VIF 47 . 3-State Differential Signaling /O Buffer with
Active Low Output Enable

KEEPER V2747 : KEEPER Symbol

OBUF V747 : Output Buffer

OBUFDS 7’V 47 : Differential Signaling Output Buffer

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

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

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

PULLUP U7 47 : Resistor to VCC for Input PADs, Open—Drain,

and 3-State Outputs

66
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RAM/ROM

FHAY TLAVK

At B4

FIFO18E1

U747 : 18KB FIFO (First In, First Out) Block RAM
Memory

FIFO36E1 V2747 : 36KB 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 VT 47 : 32-Deep by 8-bit Wide Multi Port Random
Access Memory (Select RAM)

RAM32X1D U747 : 32-Deep by 1-Wide Static Dual Port Synchronous
RAM

RAM32X1S VT 47 : 32-Deep by 1-Wide Static Synchronous RAM

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

RAM32X2S V747 : 32-Deep by 2-Wide Static Synchronous RAM

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

RAM64X1D U747 : 64-Deep by 1-Wide Dual Port Static Synchronous
RAM

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

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

RAMBI18E1 U547 : 18K-bit Configurable Synchronous Block RAM

RAMB36E1 V7 47 : 36K-bit Configurable Synchronous Block RAM

ROM128X1 VT 47 : 128-Deep by 1-Wide ROM

ROM256X1 TYIT 47 1 256-Deep by 1-Wide ROM

ROM32X1 VT 47 : 32-Deep by 1-Wide ROM

ROM64X1 Z7'UST 47 : 64-Deep by 1-Wide ROM

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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LORZELUVIVF

THAY TLAVE & BA

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

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

FDRE ZY35 47 : D Flip-Flop with Clock Enable and Synchronous
Reset

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

IDDR U7 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 Y27 (7 : Transparent Data Latch with Asynchronous
Preset and Gate Enable

ODDR U7 47 : Dedicated Dual Data Rate (DDR) Output Register

LI LYORE

FTHALY TLAVE

At EA

LUT1

7Y37 47 : 1-Bit Look-Up Table with General Output

LUTL.D

7UX7 47 : 1-Bit Look-Up Table with Dual Output

LUTI1_L

V747 1 1-Bit Look-Up Table with Local Output

LUT2

ZVX7 47 1 2-Bit Look—Up Table with General Output

LUTZ2.D

VT 47 1 2-Bit Look-Up Table with Dual Output

LUT2_L

VT 47 1 2-Bit Look-Up Table with Local Output

LUT3

V7 47 : 3-Bit Look-Up Table with General Output

LUT3.D

VX747 1 3-Bit Look-Up Table with Dual Output

LUT3_L

V747 : 3-Bit Look-Up Table with Local Output

LUT4

VX747 : 4-Bit Look-Up-Table with General Output

LUT4.D

V37 47 : 4-Bit Look-Up Table with Dual Output

LUT4.L

VT 47 1 4-Bit Look-Up Table with Local Output

SRL16E

U747 : 16-Bit Shift Register Look-Up Table (LUT) with
Clock Enable

SRLC32E

VT 47 1 32 Clock Cycle, Variable Length Shift Register
Look-Up Table (LUT) with Clock Enable

68
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ASA4R/CLB FYsF47

THAY TLAVE &t BA

CARRY4 U7 47 . Fast Carry Logic with Look Ahead

CFGLUT5 V27 47 : 5-input Dynamically Reconfigurable Look-Up
Table (LUT)

LUT5 U547 : 5-Input Lookup Table with General Output

LUT5.D U7 47 : 5-Input Lookup Table with General and Local
Outputs

LUT5_L VX747 : 5-Input Lookup Table with Local Output

LUT6 U747 1 6-Input Lookup Table with General Output

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

LUT6_D U7 47 : 6-Input Lookup Table with General and Local
Outputs

LUT6_L U547 : 6-Input Lookup Table with Local Output

MUXFE7 VX7 47 : 2-to—1 Look-Up Table Multiplexer with General
Output

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

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

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

MUXF8_D U747 : 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXFS_L U7 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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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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BSCAN_JTAG_MONE2

71)25 47 : Boundary Scan JTAG Monitor

BSCAN_JTAG_MONE2

DI f——

™S f—

X12116

M=

ZDTVPAL TLARTIE, AMEB JTAG EBEZEHTEET, HT7—FT77F vy DO NRUUEY A%y DOFEMIZ W
TIE BT AAADAL T4 F a2l —Tay a—H— HTARESHRL T XN,

R—bDEREA

R—k£ 24T B 1t ae

TCK 7 1 Ax vy say 7], TAP Zavs ©or~D7 77V 7k,
TDI A 1 TAP =2 hz—5@ TDI /)

T™S H 1 TANE—=R BLZhAT, TAP ~D7 77 Uy 78,

THAODANAE

E i AR
CORE Generator™ BX U7 4% —K NG
~7udHR—h A

VHDL ik (/2 RAVIT—23Y)
WD 2 SOXNEELNEASIT, 2 — LT T T B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BSCAN_JTAG_MONE2: Boundary Scan JTAG Monitor
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BSCAN JTAG MONE2 inst : BSCAN JTAG MONE2

port map (
TCK => TCK, -- 1-bit output: Scan Clock output. Fabric connection to TAP Clock pin.
TDI => TDI, -- 1l-bit output: TDI output from TAP controller
TMS => TMS -- 1-bit output: Test Mode Select input. Fabric connection to TAP.

);

-- End of BSCAN_JTAG_MONE2_ inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BSCAN_JTAG_MONE2: Boundary Scan JTAG Monitor
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BSCAN JTAG MONE2 BSCAN JTAG MONE2 inst (

.TCK(TCK), // 1-bit output: Scan Clock output. Fabric connection to TAP Clock pin.

.TDI(TDI), // 1-bit output: TDI output from TAP controller

. TMS (TMS) // 1l-bit output: Test Mode Select input. Fabric connection to TAP.
)

// End of BSCAN JTAG MONE2 inst instantiation

s HIE R
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& XILINXs

BSCANE2

71)S5 47 : Boundary Scan User Instruction

TDO

BSCANE2

CAPTURE

DRCK

RESET

RUNTEST

SEL

SHIFT

TCK

TDI

™S

UPDATE

M=

X12097

ZDTWAL ZL AT DB, JTAG N E) Ay aVyl arha—J% 0 L TR v/ ~T 78 AT
EHDT, WHFEITT VA & FPGA OFH JTAG BB OEEZAIREICLET, ZOT AL TLARDE A

AL AT, JTAG_CHAIN JBIED

WZHEV, JTAG USER 474 1 -2 (USER1 75 USER4 FT) 2SMLERE L ET,

USER fi55 D 4 ST RCENFHTAITIT, TL AV IR 4 DA AZ L =—RL JTAG CHAIN BHEHRELET, &
T —%TFTI7F ¥ DONNTE) ZX Y DEMMICONWTII, T NAAADALy T 4 Fal —iay a—WF— HTANEH R

LTLEEY,

R—b D& A

R—r4& 24T 1 Ae

CAPTURE A TAP = b r—5® CAPTURE Hi /7

DRCK 7 7 —Mt& TCK 171, SEL 237+ —hSTW5HEEIT CAPTURE F7214

SHIFT 237 % —hSNHERNT NV LET,

RESET H TAP 2 bua—Z0UEy MM

RUNTEST H TAP =i hE—5 7% Run Test/Idle 27 —hDEXICT H—hELET,

SEL 7 USER 727747 )

SHIFT H TAP = b —5 @ SHIFT H A

TCK i ZFxyy sayIH ), TAP 70y ) © D777V 74k,

TDI H TAP =2k —5d TDI

TDO AT USER 77>y ar D5 —H4 ANF]

TMS 77 TANE—R BLIRAT), TAP ~O7 77V 7 EEkE,

UPDATE H TAP = Fr—5 @ UPDATE /7

HFAYL IR TL)—X FPGA SA4T5Y (K (HDL F)
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& XILINXe 4B THAY ILAVE
THAVDARAAEE

AAR =g HeAE

HE R NI

CORE Generator™ BL U7 4% —K NGl

~7uadYR—b PG

ARG EMS

J& 1t 247 =} T4k A

JTAG_CHAIN 10 %% 1.2.3.4 1 USER o~ ROfEizfeELE T,

VHDL E2ik (/2 RA L T—S3Y)
KD 2 ODOILBIFEIELRNESIT., 28— LTy T4 T 4B S ORNCEE AT F1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BSCANE2: Boundary-Scan User Instruction
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BSCANE2 inst : BSCANE2
generic map (

DISABLE JTAG => "FALSE", -- This attribute is unsupported. Please leave it at default.
JTAG_CHAIN => 1 —-— Value for USER command. Possible values: (1,2,3 or 4).
)
port map (
CAPTURE => CAPTURE, -- 1-bit output: CAPTURE output from TAP controller.
DRCK => DRCK, -- 1-bit output: Gated TCK output. When SEL is asserted, DRCK toggles when CAPTURE or

—-— SHIFT are asserted.

RESET => RESET, -- 1-bit output: Reset output for TAP controller.

RUNTEST => RUNTEST, -- 1-bit output: Output asserted when TAP controller is in Run Test/Idle state.
SEL => SEL, -- 1-bit output: USER active output.

SHIFT => SHIFT, -- 1l-bit output: SHIFT output from TAP controller.

TCK => TCK, -- 1-bit output: Scan Clock output. Fabric connection to TAP Clock pin.

TDI => TDI, -- 1l-bit output: TDI output from TAP controller.

TMS => TMS, -- 1-bit output: Test Mode Select input. Fabric connection to TAP.

UPDATE => UPDATE, -- 1l-bit output: UPDATE output from TAP controller

TDO => TDO -- 1l-bit input: Data input for USER function.

-- End of BSCANEZ2 inst instantiation
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FHALY TLAVR & XILINXs

it
N
o
9

Verilog i1t ([ RE2 L T—3Y)

// BSCANE2: Boundary-Scan User Instruction
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BSCANE2 # (
.DISABLE JTAG("FALSE"), // This attribute is unsupported. Please leave it at default.
.JTAG_CHAIN (1) // Value for USER command. Possible values: (1,2,3 or 4).

)
BSCANE2 inst (
.CAPTURE (CAPTURE), // 1l-bit output: CAPTURE output from TAP controller.
.DRCK (DRCK) , // 1-bit output: Gated TCK output. When SEL is asserted, DRCK toggles when CAPTURE or
// SHIFT are asserted.

.RESET (RESET) , // 1-bit output: Reset output for TAP controller.

.RUNTEST (RUNTEST), // 1l-bit output: Output asserted when TAP controller is in Run Test/Idle state.
.SEL(SEL), // 1l-bit output: USER active output.

.SHIFT (SHIFT), // 1l-bit output: SHIFT output from TAP controller.

.TCK (TCK) , // 1-bit output: Scan Clock output. Fabric connection to TAP Clock pin.

.TDI (TDI), // 1l-bit output: TDI output from TAP controller.

. TMS (TMS) , // 1-bit output: Test Mode Select input. Fabric connection to TAP.

.UPDATE (UPDATE) , // 1l-bit output: UPDATE output from TAP controller

.TDO (TDO) // 1-bit input: Data input for USER function.

)i

// End of BSCANE2_inst instantiation

EER N
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& XILINXs

BUFG

71)25 47 : Global Clock Buffer

BUFG

o

X1085 4

M=

ZOTHA TLAVNME, 77U TUMRRENWAY 77— T AF 2 —%2 WX TESERETH2HIC, Fr—sL

BOBRY Y — Z~DfE B8k £, BUFG 1%, @y h/ U+
Foherayy xR ENET,

R—rDERHA

SRR I Oy AR =T NIRE DT 7 T IO R E N

R—r4 24T & HaE
I A 1 suay g Ny 77— ANJ)
O H 7 1 sy Ny 77—
FHALDANF %
P2 Y =N IEN P
Ei it
CORE Generator™ BX Uy 4% —K NG
~7udHR—h A

VHDL E2ik (/2 RA T—S 7))
WD 2 ODXNFHELZNWEEIX, at—L Ty T4 T 4B S

Library UNISIM;

use UNISIM.vcomponents.all;

—-— BUFG: Global Clock Buffer
- 7 Series
—-- Xilinx HDL Libraries Guide, version 13.1

BUFG_inst : BUFG

port map (
O => 0, -- 1l-bit output: Clock buffer output
I =>1I -- 1l-bit input: Clock buffer input

)i

-- End of BUFG_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFG: Global Clock Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFG BUFG_inst (
.0(0), // 1-bit output: Clock buffer output
.I(I) // 1-bit input: Clock buffer input
)i

// End of BUFG_inst instantiation

EER N 2

7 V=X FPGA D&t (=Y — TARBIONT =T —h)
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& XILINXs FA4E: THAY ILAVE

BUFGCE

12547 : Global Clock Buffer with Clock Enable

CE

| 9: 0]
BUFGCE

X9384

ME

CIOTY Ay TLAUNT, avl A X —TNArETa—N)L Jay g Ny T —T9, O Ak, rav s A x—7
JL (CE) 28 Low GET 77 47) DLEIZ 012720 F 9, CE 2% High (27258 I AJTTOMEN O IZHAAENFT,

IR

AR H A
I CE 0]
X 0 0
I 1 I

THAODANFE

A AB T — gy o

i )
CORE Generator™ BL 74V —K ARA]
< 7aDYR—k ]

VHDL &Rk (/2 REVST—23Y)
WD 2 OOXNHFIELRNG AL, at—L T2y T4 7B S ORI T £ T,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BUFGCE_inst : BUFGCE

port map (
o => 0, -- 1l-bit output: Clock buffer output
CE => CE, -- 1l-bit input: Clock enable input for IO input
I =>1 -- 1-bit input: Primary clock input

)i

-- End of BUFGCE_inst instantiation

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFGCE: Global Clock Buffer with Clock Enable
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFGCE BUFGCEiinSt (
.0(0), // 1-bit output: Clock buffer output
.CE(CE), // 1l-bit input: Clock enable input for IO input
LI(I) // 1-bit input: Primary clock input

)

// End of BUFGCE inst instantiation

s HIE R
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& XILINXs FA4E . FHALY ILAVE

BUFGCE_1
J1JSF 47 : Global Clock Buffer with Clock Enable and Output State 1

CE

S

BUFGCE_1

X9385
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IOTY Ay TLAUNT, av A X —TNArETa—)L Jay s Ny T T4, O A, Jay s A Rx—T L
(CE) 2% Low GET 77 «47) ®ELEIZ High (1) 12720 E9, CE 2 High 12725 &, 1 AJJOMED O I AEnET,

mIER

AR H
I CE (0]
X 0 1
I 1 I

THAODANFE

AVAZ =gy Al
i )

CORE Generator™ B L O 4 —FK Nl

< 7aDYR— ]

VHDL 8k (/2 REA T —23Y)
WD 2 DDOXNIFEELRWERIX, a8 — LT T4 T4 B S ORNCARO I £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
- 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

BUFGCE 1 inst : BUFGCE 1

port map (
o => 0, -- 1-bit output: Clock buffer output
CE => CE, -- 1l-bit input: Clock enable input for IO input
I =>1 -- 1-bit input: Primary clock input

)i

-- End of BUFGCE_1 inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

BUFGCE 1 BUFGCEiliinSt (
.0(0), // 1-bit output: Clock buffer output
.CE(CE), // 1l-bit input: Clock enable input for IO input
LI(I) // 1-bit input: Primary clock input

)

// End of BUFGCE 1 inst instantiation

s HIE R
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& XILINXs FA4E . FHALY ILAVE

BUFGCTRL
12547 : Global Clock MUX Buffer
BUFGCTRL
10 |0
|
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1|
CEQ |
CE1 |
IGNOREO |
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=
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EA4E: FTHAU ILAVE & XILINXs

R—t4 2A4T & HHE

11 AT 1 CE1 AJJTAR—7 V&, S1 AJ)TEIREN D BUFGCTRL ~
DEAHE) JayI AT

0 77 1 say 7 e
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LIZRASITY, SEVZ/ny 7 FLIRASIEL TR AT 2541

TR T BLOFR— VR A LBEHEW-THERHVET, CE
UL R B ARSI THYIay s Uy T RRETHIE
IEHVEEAN, BAO7av /BN B NLDNR 1 sayy A7
IR DGE DDV ET,

FHELLDANT %

AVARB Y E—ay Heds
i A

CORE Generator™ B L O\ 4 —FK A

~7udDYR—hk F

EARIREG IR 1%

B 24T & TI4ILE | EREA

INIT_OUT 10 % 0.1 0 a7 4¥ 2l —arth® BURGCTRL H o9l
{[ERE =W

PRESELECT_I0 7 — %% | FALSE, TRUE FALSE TRUE IZRETHE, 274X 2l —3a %I 10 A
B ISNET,

PRESELECT.I1 -7 — L%k | FALSE, TRUE FALSE TRUE IZRETHE, ar74F a2l —ia %I 11 A
NPHBSET,

AE : 2 O® PRESELECT @1E% [FH#C TRUE I 528X TEER A,
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v
& XILINXs EA4E . THAY ILAVE
=2 ~ >, > -~
VHDL &Rk (/2 RAVS T —23Y)
KD 2 DOIXPFAELLEVEG AL, 28— LTI T AT A E S ORI AT £,
Library UNISIM;
use UNISIM.vcomponents.all;
—-— BUFGCTRL: Global Clock MUX Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1
BUFGCTRL_inst : BUFGCTRL
generic map (
INIT_OUT => O, -- Initial value of BUFGCTRL output (0/1)
PRESELECTilo => FALSE, -- BUFGCTRL output uses I0 input (TRUE/FALSE)
PRESELECT I1 => FALSE -- BUFGCTRL output uses Il input (TRUE/FALSE)
)
port map (
o => 0, -- 1-bit output: Clock Output pin
CEO => CEO, —-- 1-bit input: Clock enable input for IO input
CE1l => CE1, -- 1-bit input: Clock enable input for Il input
I0 => I0, -- 1-bit input: Primary clock input
I1 => 11, -- 1-bit input: Secondary clock input
IGNOREO => IGNOREO, -- 1-bit input: Clock ignore input for IO
IGNORE1 => IGNORE1l, -- 1-bit input: Clock ignore input for Il
s0 => S0, -- 1-bit input: Clock select input for IO
S1 => S1 -- 1-bit input: Clock select input for Il
);
-- End of BUFGCTRL inst instantiation
H =72 ~ >, ¢ .
Verilog 58ifk (f > RAVL T —30)
// BUFGCTRL: Global Clock MUX Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
BUFGCTRL # (
.INIT OUT(0), // Initial value of BUFGCTRL output (0/1)
.PRESELECT IO ("FALSE"), // BUFGCTRL output uses I0 input (TRUE/FALSE)
.PRESELECTill("FALSE") // BUFGCTRL output uses Il input (TRUE/FALSE)
)
BUFGCTRLiinst (
.0(0), // 1-bit output: Clock Output pin
.CEO (CEO), // 1-bit input: Clock enable input for I0 input
.CE1(CE1l), // 1-bit input: Clock enable input for Il input
.I0(10), // 1-bit input: Primary clock input
LI1(I1), // 1-bit input: Secondary clock input
.IGNOREO (IGNOREO), // 1l-bit input: Clock ignore input for IO
.IGNOREL (IGNORE1l), // 1l-bit input: Clock ignore input for Il
.S0(s0), // 1-bit input: Clock select input for I0
.51 (S1) // 1l-bit input: Clock select input for Il
)i
// End of BUFGCTRL inst instantiation
= |=E
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EA4E: FTHAU ILAVE & XILINXs

BUFGMUX
Z1)=F 47 : Global Clock MUX Buffer
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10

0
il
S

X9251

ME

BUFGMUX [Z~ VT 7L 7% —DEE >/ 0 — )L Jayy Ny 77 —"T, 2 DO AJ17may7 (10 BLO L) DOV
FTEBIRTEET, BELZIAT S) 23 Low DA, 10 DEERH S (0O) ITBIRENET, S 2% High OBAIZ.
1 DEED O ITBIRENET,
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— BUFGMUX: Global Clock Mux Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BUFGMUX_inst : BUFGMUX
generic map (
CLK_SEL_TYPE => "SYNC" -- Not supported. Must be "SYNC".
)
port map (
o => 0, -- 1-bit output: Clock buffer output
I0 => I0, -- 1-bit input: Clock buffer input (S=0)
I1 => I1, -- 1-bit input: Clock buffer input (S=1)
S => S -- 1l-bit input: Clock buffer select
)i

-- End of BUFGMUX inst instantiation
Verilog 58k (A RA2 T —33Y)

// BUFGMUX: Global Clock Mux Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFGMUX # (
.CLK_SEL_TYPE("SYNC") // Not supported. Must be "SYNC".
)
BUFGMUXiiDSt (
.0(0), // 1-bit output: Clock buffer output
.I0(I0), // 1-bit input: Clock buffer input (S=0)
.I1(I1), // 1-bit input: Clock buffer input (S=1)
.S (S) // 1-bit input: Clock buffer select
)i

// End of BUFGMUX inst instantiation

EER AR

7 VY= FPGA Dk (=% — HARBIRT —Z—h)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

BUFGMUX_1
Z1)2=5 47 : Global Clock MUX Buffer with Output State 1

BUFGMUX_1
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGMUX 1: Global Clock Mux Buffer with Output State 1
-- 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

BUFGMUX_l_inst : BUFGMUX 1
generic map (
CLK_SEL_TYPE => "SYNC" -- Not supported. Must be "SYNC".
)
port map (
o => 0, -- 1-bit output: Clock buffer output
I0 => I0, -- 1-bit input: Clock buffer input (S=0)
I1 => I1, -- 1-bit input: Clock buffer input (S=1)
S => S -- 1l-bit input: Clock buffer select
)i

-- End of BUFGMUX 1 inst instantiation
Verilog g8t (AR BV T—23Y)

// BUFGMUX_1: Global Clock Mux Buffer with Output State 1
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFGMUX 1 # (
.CLK_SEL_TYPE("SYNC") // Not supported. Must be "SYNC".
)
BUFGMUX_ 1 inst (
.0(0), // 1-bit output: Clock buffer output
.I0(I0), // 1-bit input: Clock buffer input (S=0)
.I1(I1), // 1l-bit input: Clock buffer input (S=1)
.S (S) // 1-bit input: Clock buffer select
)i

// End of BUFGMUX 1 inst instantiation
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EA4FE: THAY ILAVE & XILINXs

BUFGMUX CTRL
)25 47 : 2-to—1 Global Clock MUX Buffer

o|BUFGMUX_CTRL |5

o ]|

X10478

ME
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VIZRANNZ, Za—3 0 Jay s V) —ZREERETA 2 SO7av 7O T RN T 3R LET, o=
VIR —F2ME BURGCTRL IZESW TR, —#d 28 High £721% Low ICHEFSNTWET, 2O AN,
SELVH 21 v IAF LI —DELZNE L ELTEHLET, 20 SEUIT. Sy T77—DH I Uy F 2R AS
HHZERL, WO THYIN X HZENTEET,

A — 0D B8

R—+2 L ] B AE
@) i 1Evk sy 7
10 AT LEYEk 2507y KD 1D
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7 DEIR
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGMUX CTRL: 2-to-1 Global Clock MUX Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BUFGMUX_CTRL_inst : BUFGMUX_CTRL

port map (
o => 0, -- 1-bit output: Clock buffer output
I0 => I0, -- 1-bit input: Clock buffer input (S=0)
I1 => I1, -- 1-bit input: Clock buffer input (S=1)
S => 83 -- 1-bit input: Clock buffer select

)i

-- End of BUFGMUX CTRL inst instantiation
Verilog L ({2 RB LT —23)

// BUFGMUX CTRL: 2-to-1 Global Clock MUX Buffer
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

BUFGMUX_ CTRL BUFGMUX7CTRLiinSt (
.0(0), // 1-bit output: Clock buffer output
.I0(I0), // 1l-bit input: Clock buffer input (S=0)
.I1(I1), // 1-bit input: Clock buffer input (S=1)
.S (S) // 1-bit input: Clock buffer select

)i

// End of BUFGMUX_CTRL_inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

BUFHCE

Z1JS5 47 : HROW Clock Buffer for a Single Clocking Region with Clock Enable
BUFHCE
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFHCE: HROW Clock Buffer for a Single Clocking Region with Clock Enable
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BUFHCE_inst : BUFHCE
generic map (

CE_TYPE => "SYNC", -- "SYNC" (gltichless switching) or "ASYNC" (immediate switch)

INIT_OUT => 0 -- Initial output value
)
port map (
o => 0, -- 1-bit output: Clock output
CE => CE, -- 1l-bit input: Active high enable input
I =>1 -- 1l-bit input: Clock input
)i

-- End of BUFHCE inst instantiation
Verilog 58k (A RA2 T —33Y)

// BUFHCE: HROW Clock Buffer for a Single Clocking Region with Clock Enable
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFHCE # (

.CE_TYPE ("SYNC"), // "SYNC" (gltichless switching) or "ASYNC" (immediate switch)

.INIT OUT(0) // Initial output value
)
BUFHCE_inst (
.0(0), // 1l-bit output: Clock output
.CE(CE), // 1-bit input: Active high enable input
LI(I) // 1l-bit input: Clock input
)i

// End of BUFHCE inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

BUFIO
J1)S5 47 : Local Clock Buffer for 1/0

BUFIO
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFIO: Local Clock Buffer for I/0
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BUFIO inst : BUFIO

port map (
O => 0, -- 1l-bit output: Clock output port (connect to I/O clock loads).
I =>1I -- 1-bit input: Clock input port (connect to an IBUFG or BUFMR).

)i

-- End of BUFIO inst instantiation
Verilog fCif ({2 XAV T—232)

// BUFIO: Local Clock Buffer for I/0
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFIO BUFIOiinst (
.0(0), // 1-bit output: Clock output port (connect to I/O clock loads).
.I(I) // 1-bit input: Clock input port (connect to an IBUFG or BUFMR) .
)i

// End of BUFIO inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

BUFIO
J1)S5 47 : Local Clock Buffer for 1/0

BUFIO
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFIO: Local Clock Buffer for I/0
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

BUFIO inst : BUFIO

port map (
O => 0, -- 1l-bit output: Clock output port (connect to I/O clock loads).
I =>1I -- 1-bit input: Clock input port (connect to an IBUFG or BUFMR).

)i

-- End of BUFIO inst instantiation
Verilog fCif ({2 XAV T—232)

// BUFIO: Local Clock Buffer for I/0
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFIO BUFIOiinst (
.0(0), // 1-bit output: Clock output port (connect to I/O clock loads).
.I(I) // 1-bit input: Clock input port (connect to an IBUFG or BUFMR) .
)i

// End of BUFIO inst instantiation
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2 TUASK £ XILINX.

BUFMRCE

71)2=F 47 : Multi-Region Clock Buffer with Clock Enable
BUFMRCE
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— BUFMRCE: Multi-Region Clock Buffer with Clock Enable
-- 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

BUFMRCE_inst : BUFMRCE
generic map (
CE_TYPE => "SYNC", -- "SYNC" or "ASYNC"
INIT OUT => 0 -- Initial output and stopped polarity, (1 or 0
)
port map (
o => 0, -- 1-bit output: Clock buffer output (connect to BUFIOs/BUFRs)
CE => CE, -- 1l-bit input: Active high buffer enable input
I =>1 -- 1-bit input: Clock buffer input (Connect to IBUFG)
)

-- End of BUFMRCE inst instantiation
Verilog 58k (A RA2 T —33Y)

// BUFMRCE: Multi-Region Clock Buffer with Clock Enable
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFMRCE # (
.CE_TYPE ("SYNC"), // "SYNC" or "ASYNC"
.INIT _OUT(0) // Initial output and stopped polarity, (1 or 0)
)
BUFMRCE_inst (
.0(0), // 1l-bit output: Clock buffer output (connect to BUFIOs/BUFRs)
.CE(CE), // 1-bit input: Active high buffer enable input
LI(T) // 1-bit input: Clock buffer input (Connect to IBUFG)
)i

// End of BUFMRCE inst instantiation
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EA4E: FTHAU ILAVE & XILINXs

BUFR
71)25 47 : Regional Clock Buffer for I/0 and Logic Resources within a Clock Region

1 BUFR o

CLR
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& XILINXs FA4E . FHALY ILAVE

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

BUFR_inst : BUFR
generic map (

BUFR_DIVIDE => "BYPASS",  -- "BYPASS", "1", "2", "3", "4", "5", "g", "7, "g"

SIM DEVICE => "7SERIES") -- Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6", "7SERIES"
port map (

o => 0, —-— Clock buffer output

CE => CE, -- Active high divide counter clock enable input, when low diables output

CLR => CLR, -- Active high divide counter reset input

I =>1 -- Clock buffer input driven by an IBUFG, BUFMR, MMCM or local interconnect

)

-- End of BUFR_inst instantiation
Verilog 58k (A RA2 T —33Y)

// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

BUFR # (
.BUFR_DIVIDE ("BYPASS"), // "BYPASS", "1", "2",6 "3", m4m",6 v5w,  wgn, ngn, owgn
.SIM_DEVICE("7SERIES") // Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6", "7SERIES"
) BUFR inst (
.0(0), // Clock buffer output

.CE (CE) , // Active high divide counter clock enable input, when low diables output

.CLR(CLR), // Active high divide counter reset input

LI(I) // Clock buffer input driven by an IBUFG, BUFMR, MMCM or local interconnect
)i

// End of BUFR inst instantiation
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EA4E: FTHAU ILAVE & XILINXs

CAPTUREE?2

71)S5 47 : Register Capture

CAPTUREE2
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-— CAPTUREE2: Register Capture
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

CAPTUREEZ_inst : CAPTUREE2
generic map (

ONESHOT => "TRUE" -- Specifies the procedure for performing single readback per CAP trigger.
—-— Values: "TRUE" or "FALSE".

)
port map (
CAP => CAP, -- 1-bit input: Capture Input
CLK => CLK -- 1l-bit input: Clock Input
)i

-- End of CAPTUREEZ_ inst instantiation
Verilog i1t ([ RE2 T —23Y)

// CAPTUREE2: Register Capture
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

CAPTUREE2 # (

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

// Values: "TRUE" or "FALSE".
)
CAPTUREE2 inst (
.CAP(CAP), // 1l-bit input: Capture Input
.CLK(CLK) // 1-bit input: Clock Input
)7

// End of CAPTUREE2 inst instantiation

s IR

7 U —X FPGA SelectlO VY —A& m—4— H AR

73V —XFPGA 5 —# —h : DC Hithb B L QAL F Hi

Possible

Possible

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

o R s . .
J1)2T 47 : Fast Carry Logic with Look Ahead
CARRY4
CO(3)
5(3) MUXCY
o 1 CO(3:0)
D(3:0) DG) o)
T
XORCY
E(Z) MUXCYl
0 1
DE) CO(1)
S(3:0) L‘)Z>°(ﬂ
XORCY
5(1) MUXCYl
0 1
CO(0)

[

5@ MUXCYl 0(3:0)
0 1

CYINIT 4[%

Slice Carry Logic

X10837
Cl

ME

DT YA TV ACME ATAADFEHRF v — 0By v 7 TT, FxU— Fo—02F MUX BELO XOR BRENE
NAEEENTHET, 2NHD MUX BEO XOR IZELICHE MR T 7o 7 a2 T 572012, B HABRZ L
TATAZANDZDOMOEY 7 (LUT) ICHERESIVET, ml¥ YV — vy 73, AR, hvr2— AR, i
BRA OB T 7 ary ORBEITINA  WgEDay L —& FTRLA Fa—F— vy 7 ¥ —hk (AND, OR.
XOR 2 8) I oZxothonryy 777y a il TEET,

R—bDEREA

R—t4 AR & HHE

O H 7 4 FxU— F=—2 XOR OBEFEDOT —FH 7
co H 4 FyrU— Fo—rDHEEOXYY—HT

DI ATJ 4 ¥yl — MUX OF —H AJ)

S A7) 4 F¥J— MUX OELZEAT

CYINIT ATI 1 FrV—HIHEA T

Cl AT 1 F¥yU— HAT—K AT

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXe

"

ot

3

THAVDANFE

AARR S T—ay 0l
i HESE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

VHDL 5838 (/2 RA O T—23Y)

WD 2 SOXNEELNEASIT, 2 — LT T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- CARRY4: Fast Carry Logic Component
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

CARRY4 inst : CARRY4

port map (
co => CO, -- 4-bit carry out
o => 0, -- 4-bit carry chain XOR data out
CI => CI, -- 1l-bit carry cascade input
CYINIT => CYINIT, -- 1l-bit carry initialization
DI => DI, -- 4-bit carry-MUX data in
S => S -- 4-bit carry-MUX select input

)i

-- End of CARRY4 inst instantiation
Verilog fCif ({2 RBV YT —23Y)

// CARRY4: Fast Carry Logic Component
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

CARRY4 CARRY4 inst (

.Cco(co), // 4-bit carry out

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

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

)i

// End of CARRY4 inst instantiation

EER N

7 VU =X FPGA Dt (=% — HARBIRT —=Z—])
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EA4E: FTHAU ILAVE & XILINXe

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

TOTFHAy ZLAUNE, TV EALDEAFT I Va7 4 X al—arNaieR 5 ALy 7y F—7 )1
(LUT) T, BEEOEEFRIC LUT ouYyy 77 7varaB R T&FET, CDIV VM HTHLE, 7y ZIZFEBL T
HUWINIT RS U T VIS 7 hEN, aPy 7 Tro7iary PEBINES, 06 H AL Tld, LUT ICEAIAEN
7-HAED INIT [HEBIERINSNTNA 0 ~ 4 DA SN TeY Yy Zroriar NERSNET, 47
Tar T 05 ik 06 MAEMHLTC, RICANEZIEGT D4 AS177r a2 DERT 50, £7213 5 AT
Ty var 1 DD 5 ANNulyrOv 7wy el T 54 AN T arBERTEET (FOERESZ ),
ZOTVLAVNIIE, 1 DDATAAIZEEND 6 AN LUT 4 HDOIBLD 1 OB EENET,

TDOTVL A NE A — RS T AIZI1E,. CDO BV A RO L AL RO CDI AIZERELET, Zhizdh, o7
ITN Fx—rDF—H (LUT 122X 32 Bl THEHED LUT Va7 4F a2l —iar TEET,

A — 0D 5 B8

R—r4£ A [ & HBE

06 A 1 5 A5 LUT A

05 A 1 4 N7 LUT Hh

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

CDO o 1 Var74Fal—iay F—EDHAr—RHH (7 var THEEO LUT
@ CDI A HE#8)

CDI AN 1 Var 74Xzl —vay 7—% YUTIVAS

CLK AS 1 Jar74¥al—ay yayy

CE V| 1 77547 High Var74¥alb—ay suayl A x—7 )b

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
106 http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




& XILINXs

_\\'U:'f./ DANB 77_ I£

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

CLK A&EVar74Xal—vay 742G T20DIERT500y 7 V—RZHEFLET,
3y F—EDY— AL E T,

CDI AiZVar 7 4¥FalL—v

CEE' % LUT ®Uar 7 4¥a L—ar kA X—
Yy IR LET,

TINERILT A AT —T T BI21E, 7277147 High @

4 ~10 2ROV —AANICERLET, ulyy 77 rvarid, 06 BIW 05 O HENET,
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 BHEZZDOFT YA L AVMIREL T LUT OfIiayyy 777 a 2R ETH0LENHVET, FHL
3R EYNTHDOUTISEDHIET, BIEOEFH PN THFHAIATLZENT
XFET, 06 BLV 05 DHIFIE, HLV 32 B> b INIT fE2 LUT | )\ﬁéhéi“(ﬁffﬁbiﬁ‘ LUT ouady

W INIT 1L, F=— & Fn5 LUT |

7 T riavii, HLW INIT B LUT 123 7 hE& b L x|

(INIT[0]) £ T 7 hSNDBLE R H E T,

WDOFRITTT I

.06 BEO O5 OFmEfE I

(L ET,

A% MSB (INIT[31)) 2>5JIEIZ LSB

LEAED INIT EIC S W TV ET,

14,1312, 11,10 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]

06 =14 £7213 (13,12, 11, BXT10)

O5=13,12, 11, BXT*I0

72L& %13 INIT fli23 FFFF8000 DA%, kiR AR L ET .

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,

ARG IR 1%

JE4k

847

=}

FTI4ILE

At BA

INIT

16 HEH

32 By ME

T RC¥n

IOV A MOYIMEEZFRELE T,

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- CFGLUT5: Reconfigurable 5-input LUT (Mapped to SliceM LUT6)
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

CFGLUT5_inst : CFGLUT5
generic map (
INT => X"00000000")

port map (
CDO => CDO, -- Reconfiguration cascade output
05 => 05, -- 4-LUT output
06 => 06, -- 5-LUT output
CDI => CDI, -- Reconfiguration data input
CE => CE, -- Reconfiguration enable input
CLK => CLK, -- Clock input
I0 => I0, -- Logic data input
I1 => I1, -- Logic data input
I2 => 12, -- Logic data input
I3 => I3, -- Logic data input
I4 => I4 -- Logic data input

)

-- End of CFGLUT5 inst instantiation
Verilog §2if ({2 XAV T—30)

// CFGLUTS5: Reconfigurable 5-input LUT (Mapped to a SliceM LUT®6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

CFGLUTS5 # (
LINIT (327h00000000) // 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), // Clock input
.I0(10), // Logic data input
LI1(1I1), // Logic data input
L.I2(12), // Logic data input
.I3(I3), // Logic data input
.I4(14) // Logic data input
)

// End of CFGLUT5 inst instantiation

E=3 R

7 Y—X FPGA D& R (22— — HARBLUF =& —h)

HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

DCIRESET

71)2F 47 : Digitially Controlled Impedance Reset Component

DCIRESET
RST| | LOCKED

X10101

M=

ZOTFHAL L AUME, AT 4 F 2l —a%12 DCI (Digitially Controlled Impedance) 27—k =3 &Vt w kg
HEOIAFEALES, TAALZOEEFIZ DCIRESET FVIF 47~ RST A& %2 528 T, DCl AF—h =
UV RS, A —F U RAPEO W B M SIERICETEINE T, DCI 2 AT 53 TD 1/0 %, DCIRESET
7y @® LOCKED HANRTH—hSNAETHATEEEA,

R—h D &5 BA
H— % 847 8 HehE

LLOCKED Hi A 1 DCI 27—k =3 > LOCK A7 —& A H /1,
Low D&&1L DCII/O A B —& L ANFHEES
N TCWAHDOTDCI /O (FfEH TEEEAMN,
Low 7°5 High ICER T AL H T&AL91C
m0EJ,

RST AT 1 DCI 27—k w3 v ~DT 77147 High DI
F#UEY AT, RST T —hEnsLE,
LOCKED B7 % —hSAHETDCIZFEHLT
W5 I/O MR TERL0ET,

THAUDANAFE

AVARB Y E—ay ]

HE NI
CORE Generator™ X w4 —F )
~ 7R —h F

VHDL 81k (/> REVP T —23Y)
WD 2 ODOLBFEELARNESIT., 2t — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-— DCIRESET: Digitially Controlled Impedence Reset Component
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

DCIRESET inst : DCIRESET

port map (
LOCKED => LOCKED, -- 1l-bit output: LOCK status output
RST => RST -- 1-bit input: Active-high asynchronous reset input

)i

-- End of DCIRESET inst instantiation

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// DCIRESET: Digitially Controlled Impedence Reset Component
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

DCIRESET DCIRESETiinSt (

.LOCKED (LOCKED), // 1-bit output: LOCK status output

.RST (RST) // 1-bit input: Active-high asynchronous reset input
)i

// End of DCIRESET inst instantiation

EER N 2

7 V=X FPGA D&t (=Y — TARBIONT =T —h)

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXs FA4E: THAY ILAVE

DNA PORT
712547 : Device DNA Access Port
DNA_PORT
DIN pouT b———
READ
SHIFT
CLK
=

DNA PORT {9 5&. 7 U —X F/AAD Device DNA F—& E v M (TR Tl I AN ARV EH O
EAH ID) 25 A AT I N TEXAHEHADOY TN LIURRICT IV BATEET, Z0OarR—R AT, DNA
T —H EuhET TR TUNCELIET TR MR T —F EvbhaE8)i=D, DNA T — 4% n— /L4 — _R—X%2% (¥
5 —ZDT 7k TUMEIZ DNA 5 =2 &40 4) ZEH TEXET, ZOaR—3UME, RiIZIZFHoRKEEbE
T FPGA B FAN) — AD R EaE —[h IR T DRI ET, ELEMET IO, AWBLOH hET
RTFWAUNTHREL T &V, Device DNA F—Z |27 7824 AI2ITET . 727517 High ® READ (5% 1 7
2y A7/ High (IZL Ty 7R LU ARZEZR—RTALERHNET, VIR L IURZEO—RLZZIZX. 777+«
7 High @ SHIFT AJ1ZA % —71IZL T, DOUT H IR —bD T —XE VAT ZE T, T —F&ray 7 /Afi&d
T 7R ORNCEET, BIMOT—203B55A1E, #b7eny vy /% DIN R—MI#Ef 358, 57T EvhOT 7R LY
AEDEEIZIBINTEET, DNA 7 —F&2n— /LA — —F 5545 %, DOUT R —ha2EEE DIN R —MIBERL., 57
DT MBEDH TRICT —2NT 7 TURESNAIHICLET, BINT —ZNKLETIERWEA L, DIN R—
MR ERE 0 IZ[EECTEET, BME SIMDNAVALUE (3473 a T DNA 7 —% v —F U A% ab—vard %
JONCERETEET, FTIHAITIT, Iab—ay BF LD Device DNA & —& EvMIT T 0 T,

R—bDEREA

R—b4£ AT B T RE
CLK A 1 a7 N7
DIN A7 1 =% — F—F AT
DOUT i 1 DNA 157 —%
READ AT 1 727747 High ® DNA =—RAJ), 77747 Low DFtH
HL AT
SHIFT AT 1 77747 High D37~ £ 32—7 VA J
THAVDANEE
AVAF =g L
) A Hl
CORE Generator™ L7 4V —K A~ A]
= 7aDPR—k AH]

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

AR R 1%

B 247 & T4k E
SIM_DNA_VALUE 16 #E¥ FRCPr ~F | +CPn HHNLHT T T AINTND T D i
! BELET,

VHDL Bk (/2 REAVT—23Y)
WD 2 SOXNEELNEASIT, I — LTy T T4 B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

—-- DNA_PORT: Device DNA Access Port
- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

DNA PORT inst : DNA PORT
generic map (

SIM DNA VALUE => X"000000000000000" -- Specifies the Pre-programmed factory ID value
)
port map (

DOUT => DOUT, -- 1-bit output: DNA output data.

CLK => CLK, -- 1-bit input: Clock input.

DIN => DIN, -- 1-bit input: User data input pin.

READ => READ, -- 1-bit input: Active high load DNA, active low read input.

SHIFT => SHIFT -- 1-bit input: Active high shift enable input.

)i

-- End of DNA PORT inst instantiation

Verilog itk (A RAB L T —23Y)

// DNA PORT: Device DNA Access Port
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

DNA PORT # (

.SIM DNA VALUE (57"h000000000000000) // Specifies the Pre-programmed factory ID value
)
DNA PORT inst (

.DOUT (DOUT) , // 1l-bit output: DNA output data.

.CLK (CLK) , // 1-bit input: Clock input.
.DIN(DIN), // 1-bit input: User data input pin.
.READ (READ) , // l-bit input: Active high load DNA, active low read input.

.SHIFT (SHIFT) // 1-bit input: Active high shift enable input.
)i

// End of DNA_PORT inst instantiation

EER N

7 VY =X FPGA D (=% — HARBIRT —=Z—})

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E: THAY ILAVE

DSP48E1

J1)=5F 47 : 48-bit Multi-Functional Arithmetic Block

DSP48E1

ACIN(29:0) ACOUT(29:0) h
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
——CEA2 P(47:0)
——CEAD

— CEALUMODE

—]ceB1
— lcer CARRYCASCOUT

—CEC

——CECARRYIN

—CECTRL MULTSIGNOUT
——CED

——] CEINMODE

——{CEM
—ceP OVERFLOW

—CLK

——MULTSIGNIN

—RSTA PATTERNBDETECT
—— RSTALLCARRYIN

— RSTALUMODE

——|RsTB
—Jrste PATTERNDETECT

—RSTCTRL

——RSTD

— RSTINMODE UNDERFLOW
—RST™M

——RSTP

X11149

ME

ZOTHALY U AVMEL T V=X TARAL ARG ENDIFHENENEHIEDON—F P 7y T, 4D DSP 7
NIV ATRLND/NUCEHRAEAELBEAZER CEET, Zo7ay 7 Tid, BE, INE, HE, 2. 7 @&
FALE BLOAY =R ENFEITTEET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXs

AR— D 5t 5

R—k%

"84T

(3]

Hae

A<29:0>

AT

30

FEHEI/BIENMRIE~D 25 B T —F AN EITMELR/ avvy
a=wk (LU) ~® 30 vk MSB & —#% A Jj

ACIN<29:0>

AT

30

B A — RSV TWAE RO DSPASEL 254 2D ACOUT 726D
F—A AT A ANV TF L7 — MBI ET,
L2WEGAE, A— Ed X CTErlcLET,

ACOUT<29:0>

anp)

30

T AAr— R STV B IR D DSPASE AT A AD ACIN ~DF —X
HAT, BEHLWSG A ITRERICLET,

ALUMODE<3:0>

AT

DSPA8E 2T A 2DaY v T7r7iar OEIREZHIFHLET,

B<17:0>

AJs

18

FTHEIMDO B ASITT, BIUT:0] A L B OHifEAIOK TFAMEYE
(LSB) T, 2 B B OMMBHEIRIZA SN ET,

BCIN<17:0>

AJs

18

B A — RS TV DIERTOD DSPASEL A7 A A0 BCOUT H5HD
T —HANST, B AT ST~V F T Lo — SN ET, A
LZ2WG &I, A—tad~TEricLEd,

BCOUT<17:0>

i

18

BRI — RS TWA IR D DSPASE 2T A AP BCIN ~DF —#
HAT, BEHLRWSE S IIRBERICLET,

C<47:0>

AJs

48

IS, F—U s, £i3ud vy T7orvary~DT —XF
A1,

CARRYCASCIN

AJs

A —RBEEES U COAELRTD DSPASE A5 A A0 CARRYCASCOUT
MHEDOF ¥ — A7,

CARRYCASCOUT

i

T A — R S LTV AR D DSPASE 25 A AD CARRYCASCIN ~
DOF ¥V —H71, ZOEFIL, [FIT DSP48E1 AZ A A7 CARRYINSEL
~NVFTL I — ATTHE 74—\ 7S,

CARRYIN

AT

FPGA w7 inb0F v — AT

CARRYINSEL<2:0>

AT

XyU—DV—2ZRIRLET,
011 - PCIN[47] : PCIN ®HL®D (0 ~D D)

1 0 0 - CARRYCASCOUT : Ko /i / B (NES
T4 =Ry 7 &S UTc i e E), PREG=1 HiIRT D EN
&)Diﬁ—o

101-PA7]: P OHID FERK~DID), PREG=1 HEINTS
MBERBHYET,

110-A[24] : XNOR B[17] A x B DL

111-P47]-P OHD (Br~DHW), PREG=1 LIRS
VERHVET,

CARRYOUT<3:0>

i

KB/ INE/ 0Py 2= D 12 Ev s T4— RS ENS 4
By by U—H ), @0 48 By MEfETIL CARRYOUTS O Zx 53
HEET, SIMD #{ETIE, 4 F+vV— 7k b (CARRYOUT[3:0])
A CEET,

CEAD

AT

AIEINESRH J) AD SATFA 2 LIOAXDT 75747 High D ravy
A=), HEHALRWEEE S ADREG=1 OB-A 13T A 112,
ADREG=0 O 13w % 0 \IcLE T,

CEALUMODE

AT

ALUMODE CHlI# A /7)) L2 4 (ALUMODEREG=1) ® 7 25 ¢~ High
DIy AXx—7)NT, FEHLZWEAITmEMEE 1 IZLET,
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& XILINXs FA4E: THAY ILAVE

R—r2& "84T ] Hae

CEALl AF 1 WD A (NI VIAREDT 7747 High Drvavy A3x—T)v, ZOD
AR—NF. AREG=2 F7-1F INMODEO=1 D XD HfEALET, HHL
WAL AREG=2 OE1T, mEEE 1 12LET, ADREG=0 F721X
1 OBAIT. HFELE 0 ICLET, 2 DLV RZ AT 51T, =
DOR—PERINERRLET, ¥A4FIv7 AB 77 2ARXMERAIL T
YA, ZDr7ay s A% —7 1% INMODE[0]=1 (2@ H S ET,

CEAZ2 AT 1 2BHD AN VCAFDT 7747 High Doy A3—7 v, =
DR —FI, AREG=1 FiF 2 DL LEHLET, HHLRWEGS
& AREG=1 F7213 2 OBA I, fEREE 1 IZLET, AREG=0 DIFHE
X, REEE 0 ICLET, 2 DOV P RE AT AEX1T, ZOFR—F
2 BHICERLET, LURIRHEHINTODEE (AREG=1),
CEA2 WNowavy ) A3 —T ) TT,

CEB1 AF 1 wAID B (AN VIAXDT 7747 High Doy Ax—T ), ZD
AR —MZ. BREG=2 F£721Z INMODE4=1 O,xD AL £, AL
7oA L BREG=2 D& 1T, fBlE% 1 I2LE T, BREG=0 /=i 1
DOEAIT. FHEEE 0 1ZLET, 2 DDLU AZEFATHEXIT. 20
RN LE T, FA4TIv7 AB 77 RANMEHASH TS
e . 2oy A% —7 /L% INMODEM4)=1 2 A S £,

CEB2 AT 1 2BEDB (AN VIREDT 7T 47 High Dr/vavyy fx—T ), Z
DR =ML, BREG=1 £/21F 2 DLEXOREALET, FHHALRWGES
L BREG=1 7213 2 04T, fwBifE% 1 1ICLEF, BREG=0 D&
L REEE 0 ICLET, 2 DDOL AR EFH+TALEIL, 2R —b
2 HHICERLET, LUARIBRHEHEIN TS A (BREG=1),
CEB2 /uy 7 A X —TLTT,

CEC AT 1 C (A1) LY AZ (CREG=1) ®7 7747 High ®/vavr A x—T )L
T, HFALRWESITREES 1 ICLET,

CECARRYIN ATJ 1 CARRYIN (777 Vw7 nH0D A F)) L A% (CARRYINREG=1) D7 27
F 47 High ®ravy Ax—7 LT, ALV ILHEEE 1
WZLEJ,

CECTRL AT 1 OPMODE X' CARRYINSEL (I A J7) L A4 (OPMODEREG=1

F721% CARRYINSELREG=1) ®7 77 47 High DZvavy fx—7 )b
T, FEALRWE ST EMES 1 1LET,

CED AT 1 D (A7) V¥ A% (DREG=1) ®T 77 47 High DZvay/ A x—7 )b
T, HHLAWESITGmEMEE 1 IcLET,

CEINMODE AT 1 INMODE #I## A fjv> 2% (INMODEREG=1) ®7 75 ¢~ High 2
Oy A= T, ERLARWESITREEL 1 ICLET,

CEM AT1 1 BEREEM (AT ITAL) LI AL B IO T H.5 CARRYIN L

2% (MREG=1) 7 27547 High ®Drvvr Ax—7 LT, ERHL%
WSS ITEREREE 1 ICLET,

CEP AT 1 P (H /) VA% (PREG=1) T 7747 High Dr/vavs A x—T )b
T, LW S ITHmEEZ 1 ICUET,

CLK ATJ 1 DSP48E1 D A J17ay 7T, T _RTONEL P AEZBLIOT )y T 7ay
TTHERAENET,

D<24:0> AT 25 BIENERE~D 25 B T—X A, FRIIREAW~D AT, Hi
BINEEETIL. INMODE3 (E 5 TOIREICEDLE D+ A BAL T YA
YhENET,

INMODE<4:0> AT 5 INHo 5 HEE Y MEHA LT, fTEMAEL. A/B/D AJ), BI)
ANV AZOREZRERIRLET, BEHLARWEGE AT, 7XT0 12
BRI OLENHVET,

MULTSIGNIN A 1 MACC $EBE AT ICE RO DSPASEL AT A A6 H & 7- e B fE R

D5, Bl DSP 7 awZ7d MULTSIGNOUT (Z#ske 457, L
RWEAIT TR IR LET,
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R—r4 BT ] B EE

MULTSIGNOUT H D 1 MACC #EIEMAIFIZR D DSPASEL A5 A AIZ AN ENDREFERD
%45, Bl DSP 7ay 2 MULTSIGNIN (ZHki 4 50>, LA
W BT T U RICEER L £,

OPMODE<6:0> AT 7 DSP RF7A ZADBIER LN T 77 a 2R U085, DSP4SEL 25 A
AZEEND X Y Z =N TF LY —~D AN Z R £,

OVERFLOW H 7 1 WUNCRE LT = BB IO PREG=1 2 ALI-LEDT 7
F 47 High OF —"—7a—FR7H

P<47:0> H D 48 2 BB OIMBRER T IIa vy T svarnbDT =2

PATTERNBDETECT H A 1 P[47:0] &% —0 N—D—F%ERT 77T 47 High )

PATTERNDETECT H 77 1 P[47:0] & MASK T~ —MLEEIN Iz 4~ D—FERTTIT47
High H ¢, EHRIL P LRIL7ays A7V THAINET,

PCIN<47:0> AF 48 T A — RS IV CWAE RO DSPASE A5 A 23 PCOUT 2>6 1
R~ OT —2 N, HHTLIEHEAEF, AT —RERIL TN
BLRT DSP AZ A4 AP PCOUT 128kt L, ERALRWE AL, RN—
Fed _XTEalzLET,

PCOUT<AT:0> t ) 18 T AL —RPHGES LTV HIRD DSPASE 25 A AD PCIN ~DF —4 H
. HRTDHET DA — RSN TODBIRD DSP AT A AD
PCIN (285t L, LR WA I REFICLUET,

RSTA Ah 1 250D A (NF) LY AKX (AREG=1 %721 2) DT 7747 High DA
Uy hC, HEHLRWESIEGREELZ 0 ICLET,

RSTALLCARRYIN A 1 Xy U— (NHE/R) 3L CARRYIN L ¥ 24 (CARRYINREG=1) ® 7T
7747 High RV T, HLARWGAITGREMEZ 0 1ZLET,

RSTALUMODE AD 1 ALUMODE CHl## A /1) 2% (ALUMODEREG=1) ®7 75 ¢~ High
DOEIBYEY T, ALV A ITGHIEL 0 IcLET,

RSTB A7 1 250 B (AF)) LY ARH (BREG=1 £7/=1% 2) DT 7T 47 High D EIHY
Ty hC, FEHLARWEAITMmBEMELZ 0 IZLET,

RSTC AF 1 C (A1) VA% (CREG=1) T 7747 High RV T, i A
LW A Iin s iEs 0 lcLEd,

RSTCTRL AH 1 OPMODE 35X U" CARRYINSEL (il f#l A J7) L'’ 2% (OPMODEREG=1
F721% CARRYINSELREG=1) ®7 77 47 High ORIV T, fii
LW IEinBfE%s 0 IcLET,

RSTD A7 1 D (A7) LY AZ B I OREIEMS (7)) AD AT T A LoRZ
(DREG=1 & ADREG=1 O FE£72 133 1h>) DT 277 47 High DIF
WUy hT, FHLAAWEAIIGREEL 0 I2LET,

RSTINMODE AF 1 INMODE (iil#81 A /7) L2 2% (INMODEREG=1) ®7 75 47 High D7
WUy hT, HHLARWESITGREELZ 0 ICLET,

RSTM A 1 M (AT TA2) LY RS (MREG=1) ©T 7747 High ORIV Bk
T, HALRWESITHIEEL 0 IcLE T,

RSTP Ah 1 P (7)) V2% (PREG=1) ®7 77«7 High ORIV YT,
LW & ILinEEs 0 IcLET,

UNDERFLOW H 7 1 N E LAY — B L O PREG=1 2 HLI-Ex0T 7

747 High 7 % —7u—F rxHH
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T 'U; 'f A1) /-\ jj 77_ I£
AVAR L —gy )
CORE Generator™ 8L 74—k AJ
~7udHR—h Al
ERAARELE &
B 24T E TIAIE 5 BA
A_INPUT CFF “DIRECT”, "DIRECT” A R—b~DAF% 3TV A T) ("DIRECT”) F£7=
“"CASCADE” 1T H A — R RSN T WD ERTD AT A ZAIBD
AJ1 ("CASCADE”) DWW HEIRL £,
ACASCREG 10 % 1,0.2 1 AREG BlEEMA SO THEHAL, A B A7 —K R
2 ACOUT @ A AN REZOAEEELET,
ZOfEIX. AREG OELL FIZTALERHVET,
AREG=0 : ACASCREG # 0 {275V ENH
DET,
AREG=1 : ACASCREG # 1 IZT 5V END
DET,
AREG=2 : ACASCREG (= 1 F/-1% 2 25 &
TEFET,
ADREG 10 %% 1.0 1 AD AT T V/Z&%UEL?RL}’?F AD /%
AT TA VORARREMER T A5G EIX 1 ICHE
LET,
ALUMODEREG 10 % 1.0 1 ALUMODE AN L 228 a2 RN 7,
ALUMODE AN &L VAR TN THEA 1T
LuXﬁiﬂLiﬁ*
AREG 0 % 1.0.2 1 ANTIATFA VO RABF A BRI E T,
AUTORESET_ sl “NO_RESET”. “NO_RESET” DI P ATV TRE— AR M3
PATDET "RESET MATCH”, ELIS 6 EDROIBY T FAI)TPLIR
"RESET_NOT X (BEHE- T2 —M) 2B 8Ny
_MATCH” LE7, "RESET MATCH” IZ/3% — N —L7-
L "RESET_.NOTMATCH” 13/32 — U DNEIED
Jayy AN T—EH LRV RFIOIay A7
LTIEE—HE L CWEEIZ PLIUAAERD Iy
7 ANV THEHEBIEYRLET,
B_INPUT el “DIRECT” , "DIRECT” B AR—h~D A NZ,3F1L v A J) ("DIRECT”) %£7=
"CASCADE” I H A — RSV T WD ELETD AT A R B0
A1 ("CASCADE”) DWW 30 HiE iR L £,

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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=4k

"84T

FI+ILE

FtBA

BCASCREG

10 #E%

1,0, 2

1

BREG BIEEM BB THEAL, B hRr—R 23X
2 BCOUT ® B AL AZOE AR ELET,
ZOfEIX, BREG DELL FIZT A0 ERHVET,

BREG=0 : BCASCREG % 0 |ZJ 2020 dH

NET,

BREG=1 :
nET,

BREG=2 : BCASCREG (2 1 #7212 5 /E
TEET,

BCASCREG % 1 IZT A0 END

BREG

&
=

B ANV YA B @ IRL £,

CARRYINREG

CARRYIN ALV A& A 3R L ET, CARRYIN
ANEV ARG T D5 A1 1 IR ELET,

CARRYINSELREG

10 1

&
B

CARRYINSEL ANV U AZEEBIRLFE T,
CARRYINSEL A &L RZ AT HBE1T 1
Lnxﬁiﬂbijﬂ

CREG

10 #E%

C]\jjl//%é“fé(’% "INLET, C AJERL IR
WA 25 LICRELET,

DREG

10 1%

D )\ﬁvv‘x%ﬁﬁz%&%?ﬁbiﬂf D AN &LV IAH
WA T D, AT 1 ISR ELET,

INMODEREG

10 %

1.0

INMODE A JjL ¥ A4 5% &R L F T, INMODE
ANEV AN T DA ISR ELET,

MASK

16 %5

FTRTER ~
T

FAT

48 By M A L T8 — Ui I E D
By he~w AL, NE— R RN U ET .
MASK B % 1 ITRRETDERNGETH /34—
B RREEII, 0 ICRETDHEZ—2 Evh
NI nEd,

MREG

10 %

1.0

FeH AT (M) /\"47’?4/ LU RE D B A
WLFET, FAHITAIEAIT ISR ELET,

OPMODEREG

10 %

1.0

OPMODE ANV A E a8 £9°, OPMODE
ANERNTDHEIT LICRELET,

PATTERN

16 %K

TR ~
T

T_CTEnm

D48 By MEX, Y —U g TTEHIN
7,

PREG

10 1%

1.0

p tHj]V/‘X&%Z%LTRLi‘}— P &N
DEAIT LITRELET, LIREZRAF TN
% H 77121%. CARRYOUT., CARRYCASCOUT,
MULTSIGNOUT., PATTERNB_DETECT .
PATTERN_DETECT. PCOUT A& N1,

SEL_MASK

Pl

"MASK” . "C” .

“ROUNDING_
MODE1” |
“ROUNDING_
MODE2”

"MASK”

RE—rBgcEASNS~ AR ELET,
C BEOMASK (%, Z— 1 H a2 Y f 1
AT HEOBRETT Iy — = —7
o—f 72 E), ROUNDINGMODEL (C /S— 1 D
A7) 35 L0V ROUNDING_ MODE2 (C 23—
2 DN TR TIE, AT vary TL U RZEHT
72 CAR—MZIE DX B~ 27 NBIRESES,
INHEDOMDE—NIL, "F—r Rtz fEHAL
T DSP48E1 AZ A R R LD H AL T VA
THDOIEATEET,
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B BT [} FI+ILE ERER
SEL_PATTERN ==l "PATTERN”, "C” | "PATTERN” NG =2 TA4—)VRD AN — A% ERLET, A
N —RZ, A8 EYRDX A FIvT C AJTEIT
48 By hDAZ T (2 PATTERN @It~ 1 — 1
RiZTEEd,
USE_DPORT 7 — %% | FALSE. TRUE FALSE BTEINE LB IO D R— o HOA A 3R
LET,
USE_MULT pa==l “"MULTIPLY” . "MULTIPLY” FEEGOMHHIEEZRINLET, "NONE” (2% E
“"DYNAMIC” . THE MBS/ Yy 2=y NOBEMHEHTLHE
“"NONE” SICHE BN EHHNTEEYT, "DYNAMIC” 1,

22— = A%B & AB X A I 7 ICYINEEZ T
WT,ZD 2 DDI/IRNADT —ANr —A XA T %
AT ENLETHLIEETRLET,

USE_PATTERN DETEGT 4]

“NO_PATDET”

“"NO_PATDET”

=R L OB RE A 500

“PATDET” ("PATDET”). f#i JHL 72\ ") (“"NO_PATDET”) &R
LET, ZOBEMEIE, AV - LU 21—
vary EFTVORBORHERLET,
USE_SIMD SCFH "ONE48” . ”"ONE48” MEFEZEOENMEET—REEINLEd, 1 DD 48
“FOUR12” By MNE ST —RIZT 51213 "ONE48”, 2 2D
"TW024” 24 By MR T —FIZT5HI2iE "TW024”, 4 >

D 12 By MNELE—RIZ T 5121 "FOURL2” %
FEELET, ONE48 E—RiZ., Virtex—5 DSP48 #))
VEL BEHMEDHY . AkD SIMD E—RTIIH0E

A, BEOFRF/INFELIEZL, "ONE48” 2332 E
SN TWVDLEXIZHR—hSNTWET, "TW024”
*721% "FOURI2” E—RA&RINT 2L A%, ’AE
FRITAE 9, USEMULT % "NONE” IZ3% &3

HUHENBHYET,

VHDL 5838 (/2 RA L T—23Y)

KD 2 DDIXBPFAELZNGEIE, a8 =L T2 T4 T4 EE ORI £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DSP48El: 48-bit Multi-Functional Arithmetic Block
-- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

DSP48E1 inst : DSP48El

generic map (

-- Feature Control Attributes:

A _INPUT => "DIRECT",
B_INPUT => "DIRECT",
USE_DPORT => FALSE,
USE_MULT => "MULTIPLY",

-- Pattern Detector Attributes:
AUTORESET PATDET => "NO_RESET",

MASK => X"3fffffffffff",

PATTERN => X"000000000000",

SEL_MASK => "MASK",
SEL PATTERN => "PATTERN",

USE_PATTERN_DETECT => "NO_PATDET",
-- Register Control Attributes:

ACASCREG => 1,
ADREG => 1,
ALUMODEREG => 1,

AREG => 1,
BCASCREG => 1,
BREG => 1,

Data Path Selection
-- Selects A input source, "DIRECT" (A port) or "CASCADE" (ACIN port)
-- Selects B input source, "DIRECT" (B port) or "CASCADE" (BCIN port)

-- Select D port usage (TRUE or FALSE)
-- Select multiplier usage ("MULTIPLY", "DYNAMIC", or "NONE")

Pattern Detection Configuration

-- "NO RESET", "RESET MATCH", "RESET NOT MATCH"

-- 48-bit mask value for pattern detect (l=ignore)
-- 48-bit pattern match for pattern detect

—— "gU, "MASK",

"ROUNDING MODE1", "ROUNDING MODEZ2"

-- Select pattern value (WPATTERN" or "C")

—- Number
—- Number
—- Number
—— Number
—- Number
—-— Number

of pipeline
of pipeline
of pipeline
of pipeline
of pipeline
of pipeline

-- Enable pattern detect ("PATDET" or "NO_ PATDET")

Pipeline Register Configuration

stages between A/ACIN and ACOUT (0, 1 or 2)
stages for pre-adder (0 or 1)

stages for ALUMODE (0 or 1)

stages for A (0, 1 or 2)

stages between B/BCIN and BCOUT (0, 1 or 2)
stages for B (0, 1 or 2)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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CARRYINREG => 1,
CARRYINSELREG => 1,

CREG => 1,
DREG => 1,
INMODEREG => 1,
MREG => 1,
OPMODEREG => 1,
PREG => 1,

USE_SIMD => "ONE48"
)
port map (
-- Cascade: 30-bit
ACOUT => ACOUT,
BCOUT => BCOUT,
CARRYCASCOUT => CARRYCASCOUT,
MULTSIGNOUT => MULTSIGNOUT,
PCOUT => PCOUT,
-- Control: 1-bit

(each) output:

(each)

of
of
of
of
of
of

for
for
for C

Number
Number
Number
Number
Number
Number

CARRYIN (0 or 1)
CARRYINSEL (0 or 1)
(0 or 1)

(0 or 1)

(0 or 1)

pipeline
pipeline
pipeline
pipeline stages for D
pipeline stages for INMODE
multiplier pipeline stages (0 or 1)
Number of pipeline stages for OPMODE (0 or 1)
Number of pipeline stages for P (0 or 1)

SIMD selection ("ONE48", "TWO24", "FOUR12")

stages
stages
stages

Cascade Ports

-- 30-bit output: A port cascade output

18-bit output: B port cascade output

1-bit output: Cascade carry output

1-bit output: Multiplier sign cascade output
48-bit output: Cascade output

output: Control Inputs/Status Bits

OVERFLOW => OVERFLOW, -- 1-bit output: Overflow in add/acc output
PATTERNBDETECT => PATTERNBDETECT, -- 1l-bit output: Pattern bar detect output
PATTERNDETECT => PATTERNDETECT, -- 1-bit output: Pattern detect output
UNDERFLOW => UNDERFLOW, -- 1-bit output: Underflow in add/acc output
-- Data: 4-bit (each) output: Data Ports

CARRYOUT => CARRYOUT, -- 4-bit output: Carry output

P => P, -- 48-bit output: Primary data output

-- Cascade: 30-bit (each) input: Cascade Ports

ACIN => ACIN,
BCIN => BCIN,

CARRYCASCIN => CARRYCASCIN,
MULTSIGNIN => MULTSIGNIN,
PCIN => PCIN,

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

CARRYINSEL => CARRYINSEL,
CEINMODE => CEINMODE,

CLK => CLK,

INMODE => INMODE,

OPMODE => OPMODE,

RSTINMODE => RSTINMODE,

-- Data: 30-bit (each) input:

A => A,

B => B,

c =>cC,

CARRYIN => CARRYIN,

D => D,

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

CEAl => CEAL,

CEA2 => CEA2,

CEAD => CEAD,

CEALUMODE => CEALUMODE,
CEB1 => CEBI,

CEB2 => CEB2,

CEC => CEC,

CECARRYIN => 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

)

-- End of DSP48El inst instantiation

-- 30-bit input: A cascade data input
-- 18-bit input: B cascade input

-- 1-bit input: Cascade carry input
-- 1-bit input: Multiplier sign input
-- 48-bit input: P cascade input

Control Inputs/Status Bits

-- 4-bit input: ALU control input

-- 3-bit input: Carry select input

-- 1l-bit input: Clock enable input for INMODEREG
-- 1-bit input: Clock input

-- 5-bit input: INMODE control input

-- 7-bit input: Operation mode input

-- 1l-bit input: Reset input for INMODEREG

Data Ports

-- 30-bit input:
-- 18-bit input:
-- 48-bit input:
-- 1-bit input:
-- 25-bit input:

A data input

B data input

C data input
Carry input signal
D data input

input: Reset/Clock Enable Inputs
-- 1-bit input: Clock enable input for 1lst stage AREG
-- 1-bit input: Clock enable input for 2nd stage AREG
-- 1-bit input: Clock enable input for ADREG
-- 1-bit input: Clock enable input for ALUMODERE
-- 1-bit input: Clock enable input for 1lst stage BREG
-- 1l-bit input: Clock enable input for 2nd stage BREG
-- 1-bit input: Clock enable input for CREG
-- 1l-bit input: Clock enable input for CARRYINREG
-- 1-bit input: Clock enable input for OPMODEREG and CARRYINSELREG
-- 1-bit input: Clock enable input for DREG
-- 1-bit input: Clock enable input for MREG
-- 1-bit input: Clock enable input for PREG
-- 1-bit input: Reset input for AREG
-- 1l-bit input: Reset input for CARRYINREG
-- 1-bit input: Reset input for ALUMODEREG
-- 1-bit input: Reset input for BREG
-- 1-bit input: Reset input for CREG
-- 1l-bit input: Reset input for OPMODEREG and CARRYINSELREG
-- 1-bit input: Reset input for DREG and ADREG
-- 1-bit input: Reset input for MREG
-- 1-bit input: Reset input for PREG
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Verilog i1t ([ RE2 L T—3Y)

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

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

DSP48EL # (
// Feature Control Attributes: Data Path Selection
.A INPUT ("DIRECT"), // Selects A input source, "DIRECT" (A port) or "CASCADE" (ACIN port)
.B_INPUT ("DIRECT"), // Selects B input source, "DIRECT" (B port) or "CASCADE" (BCIN port)
.USE_DPORT ("FALSE"), // Select D port usage (TRUE or FALSE)
.USE_MULT("MULTIPLY"), // Select multiplier usage ("MULTIPLY", "DYNAMIC", or "NONE")
// Pattern Detector Attributes: Pattern Detection Configuration
.AUTORESET PATDET ("NO_RESET"), // "NO RESET", "RESET MATCH", "RESET NOT MATCH"
.MASK (48" h3fffffffffff), // 48-bit mask value for pattern detect (l=ignore)
.PATTERN (48"h000000000000), // 48-bit pattern match for pattern detect
.SEL_MASK ("MASK"), // "C", "MASK", "ROUNDING MODE1", "ROUNDING MODE2"
.SEL PATTERN ("PATTERN"), // Select pattern value ("PATTERN" or "C")
.USE:PATTERN_DETECT("NO_PATDET"), // Enable pattern detect ("PATDET" or "NO_PATDET")
// Register Control Attributes: Pipeline Register Configuration
.ACASCREG (1), // Number of pipeline stages between A/ACIN and ACOUT (0, 1 or 2)
.ADREG (1), // Number of pipeline stages for pre-adder (0 or 1)
.ALUMODEREG (1), // Number of pipeline stages for ALUMODE (0 or 1)
.AREG (1), // Number of pipeline stages for A (0, 1 or 2)
.BCASCREG (1), // Number of pipeline stages between B/BCIN and BCOUT (0, 1 or 2)
.BREG (1), // Number of pipeline stages for B (0, 1 or 2)
.CARRYINREG (1), // Number of pipeline stages for CARRYIN (0 or 1)
.CARRYINSELREG (1), // Number of pipeline stages for CARRYINSEL (0 or 1)
.CREG (1), // Number of pipeline stages for C (0 or 1)
.DREG (1), // Number of pipeline stages for D (0 or 1)
. INMODEREG (1), // Number of pipeline stages for INMODE (0 or 1)
.MREG (1), // Number of multiplier pipeline stages (0 or 1)
.OPMODEREG (1), // Number of pipeline stages for OPMODE (0 or 1)
.PREG (1), // Number of pipeline stages for P (0 or 1)
.USEislMD("ONE48") // SIMD selection ("ONE48", "TWO24", "FOURL2")

)

DSP48El_inst (
// Cascade: 30-bit
.ACOUT (ACOUT) ,
.BCOUT (BCOUT) ,
.CARRYCASCOUT (CARRYCASCOUT) ,
.MULTSIGNOUT (MULTSIGNOUT) ,
.PCOUT (PCOUT) ,
// Control: 1-bit

(each) output:

(each)

Cascade Ports
// 30-bit output: A port cascade output
// 18-bit output: B port cascade output
// 1-bit output:
// 1-bit output: Multiplier sign cascade output

// 48-bit output:
output: Control Inputs/Status Bits

// 48-bit output:

output:
output:
output:
output:

output:

.OVERFLOW (OVERFLOW) , // 1-bit
.PATTERNBDETECT (PATTERNBDETECT), // 1l-bit
.PATTERNDETECT (PATTERNDETECT) , // 1-bit

. UNDERFLOW (UNDERFLOW) , // 1-bit

// Data: 4-bit (each) output: Data Ports
.CARRYOUT (CARRYOUT) , // 4-bit
.P(P),

// Cascade: 30-bit (each) input: Cascade Ports
.ACIN (ACIN),

.BCIN (BCIN),
.CARRYCASCIN (CARRYCASCIN) ,
.MULTSIGNIN (MULTSIGNIN) ,
.PCIN(PCIN),

// Control: 4-bit
.ALUMODE (ALUMODE) ,
.CARRYINSEL (CARRYINSEL) ,
.CEINMODE (CEINMODE) ,
.CLK (CLK) ,

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

A(R),
B(B),

(each) input:

input:

.c(c),
.CARRYIN (CARRYIN),
.D(D),

// Reset/Clock Enable: 1-bit

Cascade carry output
Cascade output

Overflow in add/acc output
Pattern bar detect output
Pattern detect output
Underflow in add/acc output

Carry output
Primary data output

// 30-bit input: A cascade data input
// 18-bit input:
// 1-bit input: Cascade carry input

// 1-bit input: Multiplier sign input
// 48-bit input:

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

//
//
//
//
//

(each)

4-bit
3-bit
1-bit
1-bit
5-bit
7-bit
1-bit

Data Ports

input:
input:
input:
input:
input:
input:
input:

30-bit input:
18-bit input:
48-bit input:

1-bit

input:

25-bit input:
input: Reset/Clock Enable Inputs

B cascade input

P cascade input

Control Inputs/Status Bits

ALU control input

Carry select input

Clock enable input for INMODEREG
Clock input

INMODE control input

Operation mode input

Reset input for INMODEREG

A data input

B data input

C data input
Carry input signal
D data input
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.CEA1l (CEAl), // 1l-bit input: Clock enable input for 1lst stage AREG
.CEA2 (CEA2), // 1-bit input: Clock enable input for 2nd stage AREG
.CEAD (CEAD) , // 1l-bit input: Clock enable input for ADREG
.CEALUMODE (CEALUMODE) , // 1-bit input: Clock enable input for ALUMODERE
.CEB1 (CEBR1), // 1l-bit input: Clock enable input for lst stage BREG
.CEB2 (CEB2), // 1-bit input: Clock enable input for 2nd stage BREG
.CEC (CEC), // 1-bit input: Clock enable input for CREG
.CECARRYIN (CECARRYIN) , // 1-bit input: Clock enable input for CARRYINREG
.CECTRL (CECTRL) , // 1-bit input: Clock enable input for OPMODEREG and CARRYINSELREG
.CED(CED), // 1-bit input: Clock enable input for DREG

.CEM(CEM) , // 1-bit input: Clock enable input for MREG

.CEP (CEP), // 1-bit input: Clock enable input for PREG

.RSTA (RSTA), // 1-bit input: Reset input for AREG

.RSTALLCARRYIN (RSTALLCARRYIN), // 1l-bit input: Reset input for CARRYINREG
.RSTALUMODE (RSTALUMODE) , // 1-bit input: Reset input for ALUMODEREG

.RSTB (RSTR) , // 1-bit input: Reset input for BREG

.RSTC (RSTC) , // 1-bit input: Reset input for CREG

.RSTCTRL (RSTCTRL) , // 1l-bit input: Reset input for OPMODEREG and CARRYINSELREG
.RSTD (RSTD) , // 1l-bit input: Reset input for DREG and ADREG

.RSTM (RSTM) , // 1-bit input: Reset input for MREG

.RSTP (RSTP) // 1-bit input: Reset input for PREG

)i

// End of DSP48El inst instantiation

A MR
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& XILINXs

EFUSE_USR

1) 2547 : 32-bit non—volatile design ID
EFUSE_USR

EFUSEUSR(31:0) P

X11150

M=E

IDOTFYPAL T AT, RERME, 22—V — 71/ T~ 7L eFUSE 32 B h~DOWNET 7 B 2 &2 4L £,
R—h D58

R—r4 BT = HHe
EFUSEUSR<31:0> H A 32 o—H— eFUSE L' A& fEH 5

THAVDANFE

HERR P
CORE Generator™ LN % —R [
~7adYR—k R

E AR RES IR 1%

B 24T & T4k £ BA
SIM_EFUSE_VALUE 16 %% T _C¥r ~ T _RTEr TRalb—var THEAESND 32 By
T_TC 1 O ARFEFRE D fE

VHDL 821 (/> RAT T—23Y)
KD 2 OO LNIEELR WSS, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- EFUSE_USR: 32-bit non-volatile design ID
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

EFUSE_USR_inst : EFUSE_USR
generic map (

SIM EFUSE VALUE => X"00000000" -- Value of the 32-bit non-volatile value used in simulation
)
port map (

EFUSEUSR => EFUSEUSR -- 32-bit output: User eFUSE register value output

)i

-- End of EFUSE USR_inst instantiation

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// EFUSE_USR: 32-bit non-volatile design ID
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

EFUSE_USR #(

.SIM EFUSE VALUE (32'h00000000) // Value of the 32-bit non-volatile value used in simulation
)
EFUSE_USR inst (

.EFUSEUSR (EFUSEUSR) // 32-bit output: User eFUSE register value output
)i

// End of EFUSE USR inst instantiation

EER AR

7V U—X FPGA O (2 —%— TAFRBIOT —%—H)
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& XILINXs

FDCE

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

FDCE
D

CE
C

Q

CLR

M=

X3717

CDOTFHAL TV AVNE, Zuvl A3 =T IVEIRMIVT RNHHE—~D D AT 7T 7y T4, savs A
F—7 )V (CE) /8 High, FERIZVU7T (CLR) 2% Low DGE . 7w (C) W Low M5 High IZ8IV DL LT —H
AS (D) DENRF—2H 5 (Q 125N FET . CLR 28 High 127228 1D+ XToOAFITEHRS N, B Q) @
flE2S Low 12Uy &N ET, CE 2% Low DA, 7y /&I EHEINET,

BHEMETHE, 207 )7 7oy AIIERIICZY T EN, HIIH Low 12720 F 3, FPGA Tid, 7 r—/ 3L ®oh/
Utvh (GSR) &7 7T 471058, BIFE AFORELZY 2L — a0 T&EET, GSRDOF 74V MIT 7517 High
T 23, STARTUP_architecture 3> RV D GSR A JJDRIIA L N—Z—%ZBINTHET 7T 47 Low IZTEET,

mER

AR H A
CLR CE D C Q

1 X X X 0

0 0 X X k7L
0 1 D 1 D
FHAVDANT

AU AR L E—g ]

Hed et

CORE Generator™ BL U7 4% —K NGl

~7udHFR—h KA

ERARELE M

B 24T E T4k &5 BA

INIT 2 ek 0 0 2L TAF 2L — LA %D Q W OIS &
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

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

- 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

FDCE_inst : FDCE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D =>1D -- Data input

)i

-- End of FDCE inst instantiation
Verilog 881k (A2 RAT T —3Y)

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

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

FDCE # (

INIT(1'00) // Initial value of register (1'b0 or 1'Dbl)
) FDCE_inst (

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

.c(Cc), // 1-bit Clock input

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

.CLR(CLR), // 1-bit Asynchronous clear input

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

);

// End of FDCE inst instantiation

EER AR

7 V=X FPGA DEFt (=% — HARBIRT —ZT—})
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& XILINX

FDPE

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

PRE

)

FDPE

m

5

ME

X3721

ZOTHA L AVNE, T —% D), /ey A3 —T )V (CE), FERB 7Vt (PRE) D& AT1ET —H 77 (Q)
NHLE—D D 7Yy 77y C7, FEB O PRE 23 High I2725& 13O FT XTOANIFEHIIL, Q H N
High |2ty h&#vE 9, PRE 2% Low, CE 2% High ®&;& . 717 (C) 2% Low 226 High IZHIV D HEEIZ D AJ1D
ER7Vy T 7ayFica—RENET, CE N Low DA, Z7ay /BB ITERSNET,

FPGA TlX. BEAEMETHE, 777y 13RIV oS, HA128 High 127204, 7n— 31 vob/
Uty (GSR) &7 774 70T 5E BIREAFORELS 2L — a0 TEET, GSRDF 74V NMIT 27517 High
T4 M. STARTUP_architecture 3> RV D GSR ASIDRINIIA L N—F—%BMNTHET 7747 Low ICTEET,

MR

AH WA
PRE CE D C Q

1 X X X 1

0 0 X X ZEib7eL
0 1 D 1 D
FHFALDAAFE

AV AR T— gy AT

HE o

CORE Generator™ BX U 4% —K NG

~7uadH%R—h NGl

ERARELE &

B 24T fi& TI4IE sRER

INTT 2 X 0, 1 DL T4 2L — A B0 Q B OIBMEE R E
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

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

- 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

FDPE inst : FDPE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

PRE => PRE, -- Asynchronous preset input

D =>1D -- Data input

)i

-- End of FDPE inst instantiation
Verilog 881k (A2 RAT T —3Y)

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

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

FDPE # (

INIT(1'00) // Initial value of register (1'b0 or 1'Dbl)
) FDPE_inst (

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

.c(Cc), // 1-bit Clock input

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

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

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

);

// End of FDPE inst instantiation

EER AR
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& XILINXs

FDRE

D Flip—Flop with Clock Enable and Synchronous Reset

FDRE

g
X3719

M=E

ZOTHAy ZLACNI, T —# (D), 7ayZ A 3x—7 /L (CE), R#iVtyr R OF AT —2 171 (Q) BdHHH
—DDEAT 7V T T7ay T, FEVEYR AT (R) 2 High (2725&  1ZDATNTEHRSL, 70y (C) 2
Low 2>6 High {2810 &b A L2 11 (Q) 23 Low 12Uy hSILET, R M Low, CE 25 High @4, 70> 720 Low
76 High ITEIVED5EXIT D AJTDOENR TV 7 7y Flie—RISvEd,

WHEMGTHE 207y 7 T7ay AEIERBICZV T S, A8 Low 12720 E, FPGA Tik, 7 a— L v/
Uty (GSR) &7 7T 47T 58, BIFHAFORELZS I2L— a0 TEET, GSRDOF 74V MIT 7517 High
T4 23, STARTUP_architecture 3> RV @D GSR A JTDRNIA L N—Z—%BINT5ET 7747 Low I TEET,

i I 2R

oL H A

R CE D C a

: X X ! 0

: A X L
" ! b ! D
FHEALDANF &

A AR T— gy o

HERR e

CORE Generator™ LN 1 —R K[

~7aDYR—h R

ERATTRRGRME

el 547 fig FoALk | 58

INIT 2 M 0. 0 LT 4K AL — a0 Q ORI A
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VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— FDRE: Single Data Rate D Flip-Flop with Synchronous Reset and
- Clock Enable (posedge clk).

- 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

FDRE inst : FDRE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

R => R, -- Synchronous reset input

D =>1D -- Data input

-- End of FDRE inst instantiation
Verilog 881k (A2 RAT T —3Y)

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

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

FDRE # (

INIT(1'00) // Initial value of register (1'b0 or 1'Dbl)
) FDRE_inst (

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

.c(Cc), // 1-bit Clock input

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

.R(R), // 1l-bit Synchronous reset input

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

);

// End of FDRE inst instantiation

EER AR
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& XILINXs FA4E: THAY ILAVE

FDSE

D Flip—Flop with Clock Enable and Synchronous Set

S

FDSE

o
o [? |o

X3723

M=

FDSE (X, 7 —% (D), 7rv7 A% —7 )V (CE), F#iEvk (S) DFE AN ET =471 (Q) BHLHE—D D X7 7
Vo7 7uy7 T3, F#ltoh () AJIA High 12258, Z7uyy £ 32 —7 /v (CE) ANIFEHRSIL, 77 (C) B
Low 7>5 High (28I &AL XIZ Q )28 High 122y hEvEd, S 25 Low, CE 2% High D&, Z7uv2 (C) 75 Low
N5 High 12UV DHEXIZ D AJTOENRTZ Yy 7ayFlica—RsivET,

FPGA TlX. BHEMET DL, 777y I3FERBIC TV y &, H 128 High 12720 FE3, 7a—31 o/
Vv h (GSR) 27 774712758, BIREARFOIRESS 2L —1 a0 T&Ed, GSRDOFT 74V MET 7T 47 High
T4 23, STARTUP architecture 3> iRV @D GSR A FTDRINIA L N—Z—%BINT5ET 7747 Low ICTEET,

im R

AR Hh

S CE D C Q

1 X X 1 1

0 X X Bl
0 1 D 1 D
FHALDAN T %

AU AR m—g ]

HE e

CORE Generator™ BL U7 4% —K NGl

~ 7D R—k A A]

ERARELE

IE & 24T & TI+ILE &5 BA

INIT 2 % 0, 1 1 2T Ral—v a0 Q HADUMIEEISE
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EA4E . FHLY ILAVE £ XILINX.
VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-— FDSE:

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

7 Series

—-- Xilinx HDL Libraries Guide,

version 13.1

FDSE inst FDSE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

S => S, -- Synchronous Set input

D =>1D -- Data input

-- End of FDSE inst instantiation

. —" -, ~ ~

Verilog i (/2 RAVL T —230)
// FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
// Clock Enable (posedge clk).
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
FDSE # (

INIT(1'00) // Initial value of register (1'b0 or 1'Dbl)
) FDSE_inst (

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

.c(Cc), // 1-bit Clock input

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

.S (S), // 1l-bit Synchronous set input

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

);

// End of FDSE inst instantiation

EER AR
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& XILINXs FA4E . FHALY ILAVE

FIFO18E1
Z1)2F 47 : 18KB FIFO (First In, First Out) Block RAM Memory
FIFO18E1

j DIP(3:0) 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 |——
X11151

ME

7TV —X FARAAIIT T vy 7 RAM & F., 260 RAM 28 5IZ FIFO, H B —iT1E RAM, £7213A
A RAM/ROM (36Kb F7-1% 18Kb) LTy 74Xzl —iarTXFEd, 2nbD7 vy RAM 1213, KEDF L Fv
7T = A B AN O LM M CTEE T, FIFOISEL TiZ, FIFO #lffiny v 7B LN 18KB 7'y RAM 23ME H &
NET, ZOFVIT4 7T AV XAK 9 E YR X 2K, 18 B YR X 1K, F7/71X 36 Ewh X 512 a7 ¥ ol —I g
THEHTEET, £, ZOFVIT 47 IEEET 5T XTO FIFO 797 BLOAT —FAE 5L, FHE—FE
13T 27 sayy GERM) TE—FoOWFnIichbar 74Xzl —aryTxFEd, M L7-ray/TFaT L Jay
7 B—REFEHTGE. irHLrayy my U bEX ALY Ty UM OA 72y MIELo TiL, Empty. Almost
Empty. Full, 8L Almost Full 777723 1 7wl S AINVBITT 4T —hENAZENRHVET, 7ayZnFERBIO
720 YRzl —vary EF AT =Y — HARITRENTOWDET AT —h ATy P ATNDIRINIRSNET,

AE: 36 Ewh X 512 U—R® FIFO 21X, FIFO18.36 i A4 2MENRHNET, V—FENEL, T —HIEDIA
War 74 ¥ ol —iailid, FIFO36E]l ZfEHc&xEd, 7L, =7 — & ERES A28 E1X, FIFO36.72 O
FIFO36E1 #fE H T AU ERHV ET,

HK—h D58
R—h% 247 B A RE

ALMOSTEMPTY H A 1 FIFO 2MEIFLETHHIEERLET, ZOH I,
RDCLK IZ[EMILTWET, 20757 DA 7By hME.
=P —NRETEET, ZOT7TTENH—FT B EIL
ALMOST EMPTY_OFFSET J@ TR ELET,

ALMOSTFULL Hoh 1 FIFO 2MIIET7 NV THHIEEZRLET, ZOH L,
WRCLK I[Z[RHIL CWET, 2777 D472y ML,
=P —RNRETEET, ZOTITTE NN —T HALEIL
ALMOST FULL_OFFSET @t cHEL£7,

DI<31:0> A 32 FIFO 7 —4% A J)/R 2
DIP<3:0> AT 4 FIFO YT F—F AN JJRA
DO<31:0> H A 32 FIFO 7 —# HJ1/3 A
DOP<3:0> H 4 FIFO YT F—2 )2
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& XILINXs

847

e

axpy)

FIFO NZETHHZLERLET, BIOFHAH LRI
FH A, ZOHSIE, RDCLK ICFEMIL CWE,

i

FIFO M7V THHIEERLET,

AT

V—R3H BBy Juay s ANH, SEB TRV DT —
2 V—REERR T D123, ZOR—FDORNIA X —F — %]
FHIOFB L TLIES, [ X—F— L, ZOTaysD
07T IV A N—F— Iy T ENLDT, Rty
7)) = ANHBEESNTZDZAI BN 2720952 1%
HVFER A, ENSYN=TRUE O824 1%, WRCLK L[FIUAE B
W T DR ENHVET,

RDCOUNT<11:0>

aap)

12

A2 =D EZ L ET, RDCLK IZRIHIL TuvvE
To MRFAHURA L Z—HIZET DL, 0 ITRVET,

RDEN

AT

727747 High ® FIFO V—FK A %—7/L, RDEN =1 O}
G T—ANRHE L UARAC G ENET, RDEN=0 O
A, A H LT T A AT —T 2720 E9, WREN BLO
RDEN (%, Reset 7% —hSNDHID 4 Vv s AU )L
] Low (ZfR£$FL . Reset A7/ Low O FEFIZ T HMNEE
NHVET,

RDERR

i

G T — DR AL ZLA/RLET, FIFO BZEDLE
(CReAA LT &, 7Y —hahEd, ZOHIE, RDCLK
CFEILTVET,

REGCE

AT

IRAT T4 MALEN TR FIFO O IV AH Jayy A
% —7" )L, EN.SYNC = TRUE 3L TN DOREG =1 DLExD &
L E9, RSTREG I REGCE LB £,

RST

AT

7277 47 High ® FIFO #&HE, 777 RALZ—D IRV
Tk, RST IZ. #EELE KDY LY FDORHITIZ WRCLK BE Y
RDCLK @ 3 A2 /V[#] High (ZIRFFT2HEDRHVET,

"RSTREG”

AT

WAL A% DOREY N Vv, E (ByhERiEF) 'Y
IZ. INIT Bl —& L FE7,

WRCLK

AT

FAMIL ERV=oY sy A S, B TRy DT —
B IANVERR T AL, ZOR—=FDRIZA L N —H —%fF
FHIOFB L TLIESV, [ X—F— T, ZDOTaysD/
07 I<T I A N—R = Iy TENDLDT, Rty
7)) = ANHBEINTDEAI BN 2720952 0%
HVER A, ENSYN=TRUE ¥4 1%, RDCLK LRIU[E 5
WZHHE T A ERHVET,

WRCOUNT<11:0>

i

12

By =D NEEZEEHLET, ZOH 1T, WRCLK {2
FIHILCWVET, RREZIALRA X —EIZETHE. 0
WZRVET,

WREN

AT

77T 47 High @ FIFO 74k A %—7 /)L, WREN =1 O
BT —ABATVICEEIAENET, WREN =0 D4,
EBXIARIIT A AT —T TR0 ET, WREN 8L RDEN
1%, Reset X7V —hENBRHID 4 7y y YA 7L Low IZ
fREFL . Reset A Z/L[H] Low DFEFICTHLENHYET,

WRERR

axpy)

FBERAB T —=NRAELTZLERLET, FIFO 740
LEICEZIADLZATHIE, T —hSnET, T/
WRCLK {Z[RHIL TWET,
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_\\'U:’r./o)kjjjj_lii

ARG =g

H

CORE Generator™ XU 4 —K

~ZudDYR—h

E AR REE R 1%

= BA4T [}

TIAIE

FiBR

ALMOST EMPTY_ 16 % 13’ h0000 ~
OFFSET 13 h1fff

13”h0080

ALMOST EMPTY 7527 %R H—F%
RAM OF —4 &% ELET, EMPTY
& ALMOSTEMPTY D=4 R ELET,
16 #EHTHELET,

ALMOST EMPTY_
OFFSET

137h0000 ~
137 h1fif

16 #E%

13”h0080

ALMOST FULL 777 &R H—7 2%
RAM OF —# &% ELET, FULL
& ALMOSTFULL O Z£EAFHELET,
16 #EHTHELET,

DATA_WIDTH 4,9, 18, 36

FIFO (2 BT — X R &5 €

s |=
® | &
o |

DO_REG 1.0

—_

T a7 v Zayy (JEFEH) FIFO Tk

LICERELET, F FIFO Tix 0 iz

BELT, 777 LT — 2P EHED [F ]
FIFO #/EICEH IO LE T, 1 1Tq%

ET AL, FH FIFO O e 3475
AL LUREBNBMENE T, 20D
T =X\ 1 rayd ATV DLAT
UMRFEAELFET N, clock—to—out #A
CTIRELET,

EN_SYN 7 — % | FALSE, TRUE

FALSE

FIFO 235 27 )V Zay 7 (MSLLT= 2

SOray7) FIEEE (1 >0 ray
7) DWTITEWEL TV D ERLE
4, TRUE | ;mﬁ@%iﬁ/\i WRCLK
BELORDCLK IZRIUAE B&2 895
VENHVET, FALSE ICHETHH
A%, DOREG % 1 [ZRETDHLEN
&)V)i—g—‘o

FIFO_.MODE SLFH "FIFO18” |

"FIFO18.36"

"FIFO18”

FIFO Z i@ % € —RIZTDHNTAR E—
NI 508 £9°, datawidth 723
4,9, FIF BICRESNTNDLEEIT
FIFO18 Z &% EL . fpmr“ 36 Bk T —
B RXAN LB YE 1 FIFO18.36 &%
EFLET,

FIRST_WORD_
FALL_THROUGH

7 — %% | FALSE. TRUE

FALSE

TRUE | fﬁ*a“éé: RDEN A7 H—h
é%m” FIFO I M EZAEN T
52 DO I hEanE+,

INIT 16 %% 36 B Ml

36”h000000000

a7 4 X 2l —arE i a— o
v/ Uty (GSR) #% D DO H 1D 4]
HEEEELET,

SIM_DEVICE SCFH "VIRTEX6” |

"TSERIES”

“VIRTEX6”

EOEMBETHIELL I 2l —vary R
B{ET 5L "TSERIES” R ET D4
ERBHVET,

SRVAL 16 #EH 36 £ Ml

36"h000000000

DO_REG Uty M55 (RSTREG) 37
HF—hENT7-LxD FIFO O %
ELET, DOREG =1 BXUENSYN
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=5k "84T f

ot

TIAIE EL::]

= TRUE C RSTREG N7 7T 47 7218
PCEHE SN TWALEE D B E—h
hEd,

VHDL 2k (A RE T—23Y)
KD 2 ODLNIFIELR WSS, 28— LTy T4 T4 B = ORNCBE AT E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FIFOl18El: 18KB FIFO (First In, First Out) Block RAM Memory
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

FIFO18El inst : FIFO18El
generic map (

ALMOST_EMPTY OFFSET => X"0080", -- Sets the almost empty threshold
ALMOST FULL OFFSET => X"0080", -- 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 => "FIFO18", -- Sets mode to FIFO18 or FIFO18 36
FIRST WORD FALL THROUGH => FALSE, -- Sets the FIFO FWFT to TRUE or FALSE
INIT => X"000000000", -- Initial values on output port
SIM DEVICE => "VIRTEX6", -- Must be set to "7SERIES" for simulation behavior
SRVAL => X"000000000" -- Set/Reset value for output port
)
port map (
-- Read Data: 32-bit (each) output: Read output data
DO => DO, -- 32-bit output: Data output
DOP => DOP, -- 4-bit output: Parity data output
-- Status: 1-bit (each) output: Flags and other FIFO status outputs
ALMOSTEMPTY => ALMOSTEMPTY, -- 1l-bit output: Almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit output: Almost full output flag
EMPTY => EMPTY, -- 1-bit output: Empty output flag
FULL => FULL, -- 1-bit output: Full output flag
RDCOUNT => RDCOUNT, -- 12-bit output: Read count output
RDERR => RDERR, -- 1-bit output: Read error output
WRCOUNT => WRCOUNT, -- 12-bit output: Write count output
WRERR => WRERR, -- 1-bit output: Write error occured.
-- Read Control Signals: 1-bit (each) input: Read clock, enable and reset input signals
RDCLK => RDCLK, -- 1-bit input: Read clock input
RDEN => RDEN, -- 1-bit input: Read enable input
REGCE => REGCE, -- 1-bit input: Clock enable input
RST => RST, -- 1-bit input: Reset input
RSTREG => RSTREG, -- 1-bit input: Output register set/reset input
-- Write Control Signals: 1l-bit (each) input: Write clock and enable input signals
WRCLK => WRCLK, -- 1-bit input: Write clock input
WREN => WREN, -- 1-bit input: Write enable input
-- Write Data: 32-bit (each) input: Write input data
DI => DI, -- 32-bit input: Data input
DIP => DIP -- 4-bit input: Parity input

)i

-- End of FIFOI8El inst instantiation

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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FA4E: THAY TLAVE
. —" -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// FIFO18El: 18KB FIFO (First In, First Out) Block RAM Memory
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
FIFO18EL # (
.ALMOST EMPTY OFFSET (13'h0080), // Sets the almost empty threshold
.ALMOST_FULL_OFFSET (13'h0080), // 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 ("FIFO18"), // Sets mode to FIFO18 or FIFO18 36
.FIRST_WORD_FALL_THROUGH("FALSE"), // Sets the FIFO FWFT to TRUE or FALSE
LINIT (367h000000000), // Initial values on output port
.SIM DEVICE ("VIRTEX6"), // Must be set to "7SERIES" for simulation behavior
.SRVAL (36"h000000000) // Set/Reset value for output port
)
FIFO18El inst (
// Read Data: 32-bit (each) output: Read output data
.DO (DO) , // 32-bit output: Data output
.DOP (DOP) , // 4-bit output: Parity data output
// Status: 1l-bit (each) output: Flags and other FIFO status outputs
.ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit output: Almost empty output flag
.ALMOSTFULL (ALMOSTFULL) , // 1-bit output: Almost full output flag
.EMPTY (EMPTY) , // 1-bit output: Empty output flag
.FULL (FULL) , // 1l-bit output: Full output flag
.RDCOUNT (RDCOUNT) , // 12-bit output: Read count output
.RDERR (RDERR) , // 1l-bit output: Read error output
.WRCOUNT (WRCOUNT) , // 12-bit output: Write count output
.WRERR (WRERR) , // 1l-bit output: Write error occured.
// Read Control Signals: 1-bit (each) input: Read clock, enable and reset input signals
.RDCLK (RDCLK) , // 1-bit input: Read clock input
.RDEN (RDEN) , // 1l-bit input: Read enable input
.REGCE (REGCE) , // 1-bit input: Clock enable input
.RST (RST) , // 1l-bit input: Reset input
.RSTREG (RSTREG) , // 1-bit input: Output register set/reset input
// Write Control Signals: 1-bit (each) input: Write clock and enable input signals
.WRCLK (WRCLK) , // 1-bit input: Write clock input
.WREN (WREN) , // 1l-bit input: Write enable input
// Write Data: 32-bit (each) input: Write input data
.DI(DI), // 32-bit input: Data input
.DIP(DIP) // 4-bit input: Parity input
)i
// End of FIFOI18El inst instantiation
& ¥ 1 ¥
7 VU =X FPGA D (=% — HARBIRT —=Z—})
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FIFO36E1
36KB FIFO (First In, First Out) Block RAM Memory

FIFO36E1

j DIP(7:0) DOP(7:0)
DI(63:0) DO(63:0)

—INJECTDBITERR  ECCPARITY(7:0)

—1INJECTSBITERR RDCOUNT(12:0)

—RDCLK WRCOUNT(12:0)
— RDEN ALMOSTEMPTY |——
—— REGCE ALMOSTFULL f|—
—RST DBITERR |——
—RSTREG EMPTY |—
——WRCLK FULL|F—
—WREN RDERR |——
SBITERR |—
WRERR |——
X11152

ME

7V V—R FRARAZTT 1y RAM Bl & £, FIFO, H @Ji7~JE RAM. £72137.H RAM/ROM (36 KB £
771X 18KB) ¢LTar 74X al —iaTEFET, 2D 7 ay 7 RAM 121X, REOF L Fv 7 F—HEEmEhD
FHITAM X E T, FIFO36EL Zff 3 5%, 36KB @ FIFO @7 2y RAM ~T7 7 EATEXET, Z0arR—x
VML B FIFO 75704812 4 YR X8K UV —R, 9 E YR X 4K V—F, 18 vk X 2K V—FR, 36 Bk X 1K 7 —
R, 72 8wk X512 U—RORIMIEILT 270 7y s GERM) FIFO RAM &L Car74¥ ol — g T&ET,
M LT-7ay I TT a7 N ruyy B—ReHAT28546. it Lruyr 2oV bEXALIuy ) Ty VM O4 7
o hMZLo T, Empty, Almost Empty. Full, 8L Almost Full 777 0 1 7ay s A IV EBICT 47 —hE b
ZERHVET, ray BRI DD, VIl —iary BEFATIEA—Y — TARITREN TS T 4T H—k L
ATy ATV DBNK S ET,

AE: 728w X512 U—KR® FIFO {Zi1%, FIFO36_72 A TA2MLENHVET, U—REND7L, T —HIED %k
W74 ¥ 2 —a02id, FIFOISEL L ET, 72720, =7 —EERENSYL ARG, FIFO36.72 Z1{#
HAT20LENBHYET,

R—bDEREA

—k£ BT 5] HHE

ALMOSTEMPTY H 7 1 FIFO NEIEETHLIEERLET, ZOT7TF77 &N T —7
A& L ALMOST_EMPTY_OFFSET BMECHEL £,

ALMOSTFULL H A 1 FIFO MEE TN THDHZEERLET, ZDOTTT R —
T A {E 1L ALMOST_FULL_OFFSET BM:THELET,

DBITERR H 1 TN Evh 27— EN-ZEE2R7$ ECC 777 a
NZD EO)XT A1, T 554613, EN.ECC_READ
% TRUE IZ 9 AL ERBHVET,

DI<63:0> NS 64 FIFO 5 —# A JJ/3 A
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R—h4

247

HHe

DIP<LT7:0>

AJ)

FIFO NUT o« 7 —HZ NI/ A

DO<63:0>

i

FIFO & —4% i /13 A

DOP<7:0>

)

FIFO /NUT o« 7 —Z H Jj /8

ECCPARITY<7:0>

i

A 27— BIWMMEERD ECC =y a—&F— 5 —X
H,

EMPTY

7

FIFO NZETHHZLERLET, BIMOGmAHLUITHTRSN
FH A, ZOH %, RDCLK (ZRHBIL TWET,

=11l

FULL

i

FIFO N7V THAHZLERLET, BMOFHAHULHFAS
NEHA, ZOHHIE, WRCLK IZFRIEIL TWET,

INJECTDBITERR

AT

ECC #REN I HSN TWAHEIIL T L Bk =7 — 03
AENET,

INJECTSBITERR

AJ1

ECC BMERENAE AT 7L v =5 —0 4 ASH
F9, BXIALFIIITH—FENBLAET. FEDOT vy
7 RAM OE Y MIEIC 7V By 27 —BMERRS L E
4, 7y Z RAM @ ECC ua¥y 7/ TZOE Yy MIEN) —K
NygE3nde, ZOTT7—NMEESNET, =7—F, Evh
DI[30] IZfEpk S ET,

RDCLK

AT

UV—R3b ERzyy Jav 7 AN, SiH PRy O
T V=R EEHK T HIZIE, ZOR—FDORIZA L N —F—
AT LI L CTLIEEN, A= —F, 2D T ay
IDTATTIT IV ALN—=F Iy T INDHDT, KRt
aYy 7 V) — AN BE SNV A TR 2 720
THZLTHYEE A, ENSYN=TRUE O#4 1%, WRCLK &
FIUAE B T2 L BRHVET,

RDCOUNT<12:0>

)

13

BB —oH EE G L ET, RDCLK IZEBIL T
F9, KRFEHAHLRAZ—EIZETDHE 0 ITREVET,

RDEN

AT

77747 High ® FIFO V—FK A 3—7 /L, RDEN =1 D}
G T —EBRH L UAZTE A E N ET, RDEN =0
DA, A UL T A AT —T M2 /0Ed, WREN B
L OV RDEN (%, Reset X7 W —hSNDHID 4 77 A
Z7)VE] Low (2L . Reset A Z /L8 Low ODEFIZT 5
VENRHYET,

RDERR

i

AHL T —RRAE LI EERLET, FIFO NZED
LEICHAHLEITHE, T —bENET, ZOHTIIE,
RDCLK IZ[RIFAL TWET,

REGCE

AT

RAT T AMCENT-FH FIFO O AL REZ ray s A
F—7 /L, EN_SYNC = TRUE BLXTDOREG =1 DEEDH
L E9, RSTREG 1% REGCE LW BN E 1,

RST

AT

3oavy AU NVET 7T 47 High?d (FIFO vy 7) OFE
RV (F 27/ L—bo FIFO [i})., Bk
([ FIFO)

RSTREG

AT

WAL 2Z ORIy Vb, ZOVEy DI
IZ. DOREG % 1 IZF 2 4ERNHYET,

SBITERR

i

U By =R En 2t &R ECC V7
VIAYNEDAT—H AT, EHT %A,
EN_ECC_READ % TRUE |24 AMERHVET,
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R—r4 BT =] HHe

WRCLK AT 1 FAMNLE LRy Jay s AN, SEB FRDTy 0T —
B IANNERRTDHITIE ., ZOR—FDHINIA N —Z —%fF
FAEIFBRL TSN, Ao —F— L, ZDTav D7
0777V A NRN—=Z =l T ENLDT, Rty
I V)= ARHEESINT-DIAILTBIENEZ -0 52 80%
HVEH A, ENSYN=TRUE ®#4 1%, RDCLK L[EUIE &
ICBEHTOMLENRHYET,

WRCOUNT<12:0> H 13 HyR—DH N EEESHLET, ZoH %, WRCLK (2
RIHIL CWET, I REZIAHLRALZ—EIZETHE0
ITRVET,

WREN A 1 727747 High ® FIFO 74k A —7/b, WREN =1 D45
G T —ABAEVICEETIAENET, WREN = 0 D4,
EXIANTT A AT —T NI ET, WREN FL T RDEN
1%, Reset W7 P —hENABHID 4 7y 7 A7)V Low 12
fREF L. Reset A2 /VE] Low DEFIZTHMLENHDET,

WRERR H 7 1 EXAHTT—INRELIZZEERLET, FIFO X710

LEICEZAREITIE, T —hENET, ZOH I,
WRCLK (Z[AH#LTWET,
THALDARFE

AVAR Y T—gy T

HE A}

CORE Generator™ BL O 4 —K )

~ZudDYR—h 13

oL ~ |,
AR E

BiE BT & T4 | EREA

ALMOST_EMPTY_ 16 #E% 137h0000 ~ 13 h1fff | 13”h0080 ALMOST_EMPTY 7527 % N H—4 %

OFFSET RAM OF —X EEEELET,

ALMOST EMPTY_ 16 #H 13’h0000 ~ 13 h1fff | 13°h0080 ALMOST FULL 757 %K )W —42%

OFFSET RAM OF —X &R ELET,

DATA_WIDTH 10 ¥ 4.9, 18,36, 72 4 FIFO |C 4B — ZIE A5 E 5 —
AN 72 O¥4A 1%, FIFOMODE
% "FIF036_72" I\ZR E T AL END
DEJ,

DO_REG 10 %% 1.0 1 FHAHLL ATy O T T AL
1 -2) B4 AZET clock—to—out DX
A7 & E BT AL, FIFO O
LY AR A 3 —T L LUET, ENSYN
7% FALSE @ &%[|Z DOREG # 1127
HRHENBYET,

EN_ECC_READ Z— ¥ | FALSE, TRUE FALSE ECC Fa—& —EKE A FZ—T LT
LE7,

EN_ECC WRITE 7 — %% | FALSE, TRUE FALSE ECC mya—& —RIEEA R —7 /LI
LET,

EN_SYN 7 — L% | FALSE, TRUE FALSE FALSE @ L ZI3FERHE—F, TRUE ©
LEIFEM A /vy r) =—R T FIFO 28
fEHESNDZEERLET,

HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
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BiE 24T & FTI4ILE | EiBA
FIFO_MODE ==l "FIF036” . FIFO36 W D "FIFO36” F 721308 [l
"FIFO36_72" "FIFO36_72" &—R DWW h %2541
L¥4, “FIFO36.72" ;;z“fgahzgtﬂ/a\
DATAWIDTH B 1% 72 12T A8
BHVET,
FIRST WORD_FALL._ —{%% | FALSE, TRUE FALSE TRUE | ﬁa%& RDEN 787 H—h
THROUGH é%m“ FIFO I MIcEZIAENT-
A3 DO _Hjjjéhjzh
INIT 16 4K 72 b 16 % F_TPr | ar74Xal—ar %o DO Ao
MPEEREELET,
SIM_DEVICE SCEE "VIRTEX6” . “VIRTEX6” | EOLKMETHIELL I 2l — g R
"TSERIES” B{ET 5L "TSERIES” Z R E T 544
ERHVET,
SRVAL 16 4K 72 ¥k 16 HHK T_TEr | WYLy MEE (RSTREG) BT H—h
EN7-LED FIFO O EZEELE
3, DOREG=1 OFADHEZTT,
VHDL EEit (A REV T —3Y)

WD 2 DDOXLNFELRWEAIT, at'—L Ty T4 T4 B E DR

Library UNISIM;

use UNISIM.vcomponents.all;

—-— FIFO36El: 36KB FIFO (First In, Firs

-- 7 Series

—-— Xilinx HDL Libraries Guide, version

FIFO36El_ inst FIFO36E1l

generic map (
ALMOST _EMPTY OFFSET => X"0080", -
ALMOST FULL OFFSET => X"0080", -
DATA WIDTH => 4, -
DO_REG => 1, -
EN ECC READ => FALSE, -
EN ECC_WRITE => FALSE, -
EN_SYN => FALSE, -
FIFO MODE => "FIFO36", -
FIRST _WORD FALL THROUGH => FALSE, -
INIT => X"000000000000000000", -
SIM DEVICE => "VIRTEX6", -
SRVAL => X"000000000000000000" -

)

port map (
-- ECC Signals: 1l-bit (each) output
DBITERR => DBITERR,
ECCPARITY => ECCPARITY, -
SBITERR => SBITERR, -=
-- Read Data: 64-bit (each) output:
DO => DO, -
DOP => DOP,
-- Status: 1-bit (each) output:

ALMOSTEMPTY => ALMOSTEMPTY,
ALMOSTFULL => ALMOSTFULL,
EMPTY => EMPTY,

FULL => FULL,

RDCOUNT => RDCOUNT,

RDERR => RDERR, -=
WRCOUNT => WRCOUNT, -=
WRERR => WRERR, —-=
-- ECC Signals: 1-bit (each) input:
INJECTDBITERR => INJECTDBITERR, --

t Out)

13.1

Sets almost

Must be set

Sets data width to 4,
Enable output register
Enable ECC decoder,
Enable ECC encoder,
Specifies FIFO as Asynchronous
Sets mode to
Sets the FIFO FWFT to TRUE or FALSE
Initial values on output port

(R IT £,

Block RAM Memory

Sets the almost empty threshold

full threshold
9, 18, 36, or 72

(0 or 1) Must be 1 if EN SYN
TRUE or FALSE
TRUE or FALSE
(FALSE)
"FIFO36_72"

FALSE

or Synchronous (TRUE)

"FIFO36" or

to "7SERIES" for simulation behavior

Set/Reset value for output port

Error Correction Circuitry ports

1-bit output:
8-bit output:
1-bit output:

Double bit error status output
Generated error correction parity output
Single bit error status output

Read output data

64-bit output:
8-bit output:

1-bit output:
1-bit output:
1-bit output:
1-bit output:

13-bit output:

1-bit output:

13-bit output:

1-bit output:

Data output
Parity data output

Flags and other FIFO status outputs

Almost empty output flag
Almost full output flag
Empty output flag

Full output flag

Read count output

Read error output

Write count output
Write error output

Error Correction Circuitry ports

1-bit input:

Inject a double bit error input

HFAYL IR T2 —
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)i

INJECTSBITERR => INJECTSBITERR,

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

RDEN => RDEN, -- 1-bit input: Read enable input

REGCE => REGCE, -- 1-bit input: Clock enable input

RST => RST, -- 1-bit input: Reset input

RSTREG => RSTREG, -- 1-bit input: Output register set/reset input

-- Write Control Signals: 1l-bit (each) input: Write clock and enable input signals
WRCLK => WRCLK, -- 1-bit input: Rising edge write clock.

WREN => WREN, -- 1-bit input: Write enable input

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

DI => DI,
DIP => DIP

End of FIFO36El_inst instantiation

64-bit input:
8-bit input:

Data input
Parity input

142
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Verilog i1t ([ RE2 L T—3Y)
// FIFO36El: 36KB FIFO (First In, First Out) Block RAM Memory
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
FIFO36EL # (
.ALMOST EMPTY OFFSET (13'h0080), // Sets the almost empty threshold
.ALMOST_FULL_OFFSET (13'h0080), // 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 ("FIFO36"), // Sets mode to "FIFO36" or "FIFO36 72"
.FIRST WORD_ FALL THROUGH ("FALSE"), // Sets the FIFO FWFT to TRUE or FALSE
LINIT(727h000000000000000000), // Initial values on output port
.SIM DEVICE ("VIRTEX6"), // Must be set to "7SERIES" for simulation behavior
.SRVAL (72"h000000000000000000) // Set/Reset value for output port
)
FIFO36El inst (
// ECC Signals: 1-bit (each) output: Error Correction Circuitry ports
.DBITERR (DBITERR) , // 1l-bit output: Double bit error status output
.ECCPARITY (ECCPARITY), // 8-bit output: Generated error correction parity output
.SBITERR (SBITERR), // 1l-bit output: Single bit error status output
// Read Data: 64-bit (each) output: Read output data
.DO(DO), // 64-bit output: Data output
.DOP (DOP) , // 8-bit output: Parity data output
// Status: 1l-bit (each) output: Flags and other FIFO status outputs
.ALMOSTEMPTY (ALMOSTEMPTY) , // 1-bit output: Almost empty output flag
.ALMOSTFULL (ALMOSTFULL) , // 1-bit output: Almost full output flag
.EMPTY (EMPTY) , // 1l-bit output: Empty output flag
.FULL (FULL) , // 1l-bit output: Full output flag
.RDCOUNT (RDCOUNT) , // 13-bit output: Read count output
.RDERR (RDERR) , // 1l-bit output: Read error output
.WRCOUNT (WRCOUNT) , // 13-bit output: Write count output
.WRERR (WRERR) , // 1l-bit output: Write error output
// ECC Signals: 1l-bit (each) input: Error Correction Circuitry ports
.INJECTDBITERR (INJECTDBITERR), // 1l-bit input: Inject a double bit error input
. INJECTSBITERR (INJECTSBITERR),
// Read Control Signals: 1l-bit (each) input: Read clock, enable and reset input signals
.RDCLK (RDCLK) , // 1-bit input: Read clock input
.RDEN (RDEN) , // 1-bit input: Read enable input
.REGCE (REGCE) , // 1-bit input: Clock enable input
.RST (RST) , // 1-bit input: Reset input
.RSTREG (RSTREG) , // 1-bit input: Output register set/reset input
// Write Control Signals: 1l-bit (each) input: Write clock and enable input signals
.WRCLK (WRCLK) , // 1-bit input: Rising edge write clock.
.WREN (WREN) , // 1l-bit input: Write enable input
// Write Data: 64-bit (each) input: Write input data
.DI(DI), // 64-bit input: Data input
.DIP(DIP) // 8-bit input: Parity input
)i
// End of FIFO36El_inst instantiation
A1 35
7TV Y—AXFPGA ODEE (22— — TARBLIPT —#L—1)
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& XILINXs

FRAME_ECCE2

J1)=5 47 : Configuration Frame Error Correction

FRAME_ECCE2
FAR(25:0)

SYNBIT(4:0)
SYNDROME(12:0)
SYNWORD(6:0)
CRCERROR
ECCERROR

ECCERRORSINGLE

SYNDROMEVALID

X12101
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ZOFHFAy L AVRTIEZ, FPGA D2y 7 4F¥ a2l —3ay ARVAITOHREFAE A M5 —HH B I OYEE (ECO)
FR RSN ET, 2oL A MZIE, ECC HBDAT —Z A I N —R Ny CRC [\ D AT — & 2% BEAH

TOHHANEERTOET,

R—b D& A

R—r4& 24T & % ae

CRCERROR H A 1 CRC =7 —% 31

ECCERROR A 1 ECC =7 —% 31

ECCERRORSINGLH H /5 1 TN By 7L— A ECC 7 — MR EN LI LR RS )
FAR<25:0> H 26 T —L TRVA LY RZ R RS H D

SYNBIT<4:0> H 5 TT—DE vk TRVAZRTH T

SYNDROME<12:0> | H 5 13 TI— Evhoubr—arERd A

SYNDROMEVALID | 14 7y

SYNDROME i F#hThiritm~d 7L —2 ECC H )

SYNWORD<6:0> 7

ECC = —tHEN /=7 L —2NDOU —RH )

FHALDANF K
ARG —ay Heum
i R
CORE Generator™ B L O 4 —FK A
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& XILINXe

AR R 1%

E i 247 B

TIAILE i BA

FARSRC sl "EFAR”. "FAR” "EFAR” FAR[25:0] > 74X a2l —ia0 LU

HOH S e% "FAR” %7213 "EFAR” @
WTFNNIRELET, 274Kl —
Tary FFar LPAZ Bk CTLOT]
ERELET,

IN_FILENAME

FRAME_RBT_ prasydl 0 B 3CFF “NONE” D77 AL, ICAP.VIRTEX6 €7

JVZEVH IEN, RBT 77 AL D7
L—Ah T —HERNEENTNET,
FRAME ECC EF L TCIXZD 77 ANV %
fi#EHTLC ECC NREHII, =7—21HD
LalTHishEd,

VHDL 88k (/2 REA T —3Y)

WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FRAME_ECCE2: Configuration Frame Error Correction

—— 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

FRAME ECCE2 inst : FRAME ECCE2
generic map (
FARSRC => "EFAR",

FRAME RBT IN FILENAME => "NONE"

)

port map (
CRCERROR => CRCERROR,
ECCERROR => ECCERROR,

ECCERRORSINGLE => ECCERRORSINGLE,

FAR => FAR,

SYNBIT => SYNBIT,

SYNDROME => SYNDROME,
SYNDROMEVALID => SYNDROMEVALID,

SYNWORD => SYNWORD

)

Determines if the output of FAR[25:0] configuration register points
to the FAR or EFAR. Sets configuration option register bit CTLO[7].
This file is output by the ICAP E2 model and it contains Frame Data
information for the Raw Bitstream (RBT) file. The FRAME ECCE2 model
will parse this file, calculate ECC and output any error conditions.

1-bit output: Output indicating a CRC error.

1-bit output: Output indicating an ECC error.

1-bit output: Output Indicating single-bit Frame ECC error detected.
26-bit output: Frame Address Register Value output.

5-bit output: Output bit address of error.

13-bit output: Output location of erroneous bit.

1-bit output: Frame ECC output indicating the SYNDROME output is
valid.

7-bit output: Word output in the frame where an ECC error has been
detected.

-- End of FRAME ECCE2 inst instantiation

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// FRAME_ECCE2: Configuration Frame Error Correction
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

FRAME ECCE2 # (

.FARSRC ("EFAR"), // Determines if the output of FAR[25:0] 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_E2 model and it contains Frame Data

// information for the Raw Bitstream (RBT) file. The FRAME ECCE2 model
// will parse this file, calculate ECC and output any error conditions.
)
FRAME ECCE2 inst (

.CRCERROR (CRCERROR) , // 1-bit output: Output indicating a CRC error.
.ECCERROR (ECCERROR) , // 1-bit output: Output indicating an ECC error.
.ECCERRORSINGLE (ECCERRORSINGLE), // 1l-bit output: Output Indicating single-bit Frame ECC error detected.
.FAR (FAR) , // 26-bit output: Frame Address Register Value output.
.SYNBIT (SYNBIT), // 5-bit output: Output bit address of error.
.SYNDROME (SYNDROME) , // 13-bit output: Output location of erroneous bit.
.SYNDROMEVALID (SYNDROMEVALID) , // 1-bit output: Frame ECC output indicating the SYNDROME output is
// valid.
. SYNWORD (SYNWORD) // T7-bit output: Word output in the frame where an ECC error has been

// detected.
)i

// End of FRAME_ECCE2_inst instantiation

EER N
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& XILINXs FA4E: THAY ILAVE

IBUF
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IBUF

N

X9442

Input Buffer
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DR —F ) —AET 5 FPGA vV v 7128k LET, HERT =R v7 <7 (VHDL) 21337 A= —fEft A
(Verilog) IZEEZMAZ T, IV R =R DT T4V DESAET —52EHLET,
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LA TR —=RZ, O R—=b 2D AN BPEENDI ey 7 ICE B L £7, generic/defparam fHZFEEL ., /3
T7—DE AL 7 ZiE IR EL TS,

ARG IR 1%
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUF: Single-ended Input Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

IBUF_inst : IBUF
generic map (

IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/0 standards
IOSTANDARD => "DEFAULT")
port map (
o => 0, -- Buffer output
I =>1 -- Buffer input (connect directly to top-level port)

)

-- End of IBUF_ inst instantiation
Verilog 581t (A2 A2 T —23Y)

// IBUF: Single-ended Input Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

IBUF # (
.IBUF_LOW PWR("TRUE"), // Low power (TRUE) vs. performance (FALSE) setting for referenced I/O standards
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard
) IBUF inst (
.0 (0), // Buffer output
LI(D) // Buffer input (connect directly to top-level port)
)i

// End of IBUF_inst instantiation

EER A

7 VY= FPGA Dk (=% — HARBIRT —=Z—h)
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& XILINXs FA4E: THAY ILAVE

IBUFDS

71)S5 47 : Differential Signaling Input Buffer

IBUFDS
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

IBUFDS_inst : IBUFDS
generic map (

DIFF_TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/O standards
IOSTANDARD => "DEFAULT")
port map (
o => 0, -- Buffer output
I => I, -- Diff p buffer input (connect directly to top-level port)
IB => IB -- Diff n buffer input (connect directly to top-level port)

)

-- End of IBUFDS inst instantiation
Verilog 58k (A RA2 T —33Y)

// IBUFDS: Differential Input Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

IBUEDS #(
.DIFF TERM("FALSE"), // Differential Termination
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFDS_inst (
.0(0), // Buffer output
.I(I), // Diff p buffer input (connect directly to top-level port)
LIB(IB) // Diff n buffer input (connect directly to top-level port)
)i

// End of IBUFDS inst instantiation

s HIEHR

7 3)—Z FPGA DYk (22— — HARBLOF =5 —})
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& XILINXs

IBUFDS_DIFF_OUT

)25 47 : 7 series JTAG Boundary Scan Logic Control Circuit

IBUFDISABLE

IB> >

OB

IBUFDS_DIFF_OUT_DCIEN

X12104

M=

ZOT YA TV ANEM AT DL JTAG NULF ) AF Yy nyoyy arbe—7—%2 N L THEIR Y v I ~T 77 A
TEHDOT, NEFEITT AL FPGA OFH JTAG BB O@ExE flREICLE T,

R—b D& A

R—r4& 24T & 1 Ae

CAPTURE 5 1 TAP = hr—5—@ CAPTURE H{ 7

DRCK 7 1 USER 77> 7varDF —% LY AL T
THAVDANEE

ALARBR S T—a HELE

He A

CORE Generator™ BL 74V —K A H]

~raOFHE—R AH
ERATTREG R IE

B /4T & TI#ILE L]
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INIT HBH 0.1 1 Q DHIHIME
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFDS_DIFF OUT: Differential Input Buffer with Differential Output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

IBUFDS_DIFF_OUT_inst : IBUFDS_DIFF_OUT
generic map (

DIFF_TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/O standards
IOSTANDARD => "DEFAULT") -- Specify the input I/0 standard
port map (
o => 0, -- Buffer diff p output
OB => OB, -- Buffer diff n output
I => I, -- Diff p buffer input (connect directly to top-level port)
IB => IB -- Diff n buffer input (connect directly to top-level port)

)i

-- End of IBUFDS DIFF OUT inst instantiation
Verilog 881k (A2 RAT T —3Y)

// IBUFDS_DIFF OUT: Differential Input Buffer with Differential Output
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

IBUFDS DIFF OUT # (
.DIFF_TERM("FALSE"), // Differential Termination, "TRUE"/"FALSE"
.IBUF_LOW PWR("TRUE"), // Low power="TRUE", Highest performance="FALSE"
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFDS DIFF OUT inst (
.0(0), // Buffer diff p output
.OB(OB), // Buffer diff n output
LI(I), // Diff p buffer input (connect directly to top-level port)
.IB(IB) // Diff n buffer input (connect directly to top-level port)

)i

// End of IBUFDS DIFF OUT inst instantiation

MR
7 2U—X FPGA Select]lO VY —A& z—H— H AR
73 )—X FPGA 5 —# —h : DC Hithb B L QAL F ik
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& XILINXs

IBUFG

71)=5 47 : Dedicated Input Clock Buffer

| [ 0o
IBUFG
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFG: Single-ended global clock input buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

IBUFG_inst : IBUFG
generic map (

IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/0 standards
IOSTANDARD => "DEFAULT")
port map (
O => 0, -- Clock buffer output
I => 1 -- Clock buffer input (connect directly to top-level port)

)

-- End of IBUFG inst instantiation
Verilog 581t (A2 A2 T —23Y)

// IBUFG: Single-ended global clock input buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

IBUEG # (
.IBUF_LOW PWR("TRUE"), // Low power (TRUE) vs. performance (FALSE) setting for referenced I/O standards
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFG inst (

.0(0), // Clock buffer output
.I(I) // Clock buffer input (connect directly to top-level port)
)i

// End of IBUFG_inst instantiation

EER A

7 VY= FPGA Dk (=% — HARBIRT —=Z—h)
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& XILINXs FA4E: THAY ILAVE

IBUFGDS

72T 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay
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& XILINXe

AR R 1%

= 247 1B

FI4ILE

55

IOSTANDARD =

T —4—hresM | "DEFAULT”

TLANMI /O B EEID Y CTET,

VHDL 521k (/2 RA T —23Y)

WD 2 ODIRFEELNESIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

IBUFGDS inst : IBUFGDS
generic map (

DIFF _TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/O standards
IOSTANDARD => "DEFAULT")
port map (
o => 0, —-- Clock buffer output
I => I, -- Diff p clock buffer input (connect directly to top-level port)
IB => IB -- Diff n clock buffer input (connect directly to top-level port)

)

-- End of IBUFGDS inst instantiation
Verilog FLik ({2 RFL T T—23Y)

// IBUFGDS: Differential Global Clock Input Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

IBUFGDS # (
.DIFF TERM("FALSE"), // Differential Termination
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard
) IBUFGDS inst (
.0(0), // Clock buffer output

.I(I), // Diff p clock buffer input (connect directly to top-level port)
.IB(IB) // Diff n clock buffer input (connect directly to top-level port)

)i

// End of IBUFGDS inst instantiation

s HIER
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HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

IBUFGDS_DIFF_OUT

71)25 47 : Differential Signaling Input Buffer with Differential Output
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EA4E: FTHAU ILAVE & XILINXe

AR R 1%

B 24T & TI4ILk E

IOSTANDARD e F—x— 25 | “"DEFAULT” TLACMZ /O B EBID Y TES,

DIFF_TERM 7 — %% | TRUE, FALSE FALSE WS 2B (R A 3 60 80 %
BELET,

VHDL ik (A RES T—23Y)
WD 2 ODOXBNIFIELRWIESIT, 2 — LT Ty T4 BEEDOFNICA T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFGDS_DIFF OUT: Differential Global Clock Buffer with Differential Output
-- 7 Series
—-- Xilinx HDL Libraries Guide, version 13.1

IBUFGDS DIFF OUT inst : IBUFGDS DIFF OUT
generic map (

DIFF _TERM => FALSE, -- Differential Termination
IBUF_LOW PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/O standards
IOSTANDARD => "DEFAULT") -- Specify the input I/0 standard
port map (
o => 0, -- Buffer diff p output
OB => OB, -- Buffer diff n output
I => I, -- Diff p buffer input (connect directly to top-level port)
IB => IB -- Diff n buffer input (connect directly to top-level port)

)i

-- End of IBUFGDS DIFF OUT_ inst instantiation
Verilog 881k (A2 RAL T —3Y)

// IBUFGDS_DIFF OUT: Differential Global Clock Buffer with Differential Output
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

IBUFGDS_DIFF_OUT # (
.DIFF_TERM("FALSE"), // Differential Termination, "TRUE"/"FALSE"
.IBUF_LOW PWR("TRUE"), // Low power="TRUE", Highest performance="FALSE"
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFGDS DIFF OUT inst (
.0(0), // Buffer diff p output
.OB(OB), // Buffer diff n output
LI(I), // Diff p buffer input (connect directly to top-level port)
.IB(IB) // Diff n buffer input (connect directly to top-level port)

)i

// End of IBUFGDS DIFF OUT inst instantiation

TR
7 2 —X FPGA SelectlO VY — A& z—H— HAK
7 )= FPGA D& (= — W — IARBLIRT —F—b)

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E: THAY ILAVE

ICAPE2

71)2F 47 : Internal Configuration Access Port
ICAPEZ

—— ((31:0) O(31:0) |—

= CLK

—— CSIB

=

ZDOTHAY L ACRPBIL, FPGA 777 V7035 FPGA Oy 74X a2l —al BEEICT 7B A T&E 9, o=
VIR— RN T AL FPGA TLADaLy 74X al—3ay adly/|Ilav Ly RBLONTF —Z52EXIAALLY, v
T4X ol —ay alylinn T — R AH LTI T 528N TEET, 2077 v arEIELLM ALV E FPGA
OB I OMEHMICERELZ 52570 ZOEITHEBEL TWOVRWRDZO =L A MIHEH LN TS0,

R— kD B8

R—k4 /4T B i ge

CLK AH 1 a7 N7

CSIB AH 1 T 7T 47 Low @ ICAP A F—7 /L
1<31:0> AT 32 ar 74X al—ar F—HATRA
0<31:0> H 32 ar 7 4Xal—vary F—FH IR
RDWRB AT 1 AL/ EFEEIALDOELVINAT)
THAODANEE

AVAR =g Hedw

£ 7 A ]
CORE Generator™ BX U 4% —K AH]
~7adHR—hK AAf

AR R 1%

B 47 fi& TIAILE 5 BA

DEVICE_ID 16 %% 32 By Ml 32100000000 HOENUD T UT T AEINTNAT S AR
ID I —34 2% 32 Uy Mz Ed
HMLERHET,

ICAP_WIDTH Pl ”X32”, "X8”, "X16” "X32” ICAPE2 THEHATHANBIOH 7 —

SigafeELET, FBE A aEREI
"X8”, "X16”, F7iX "X32” TT,

SIM_CFG_FILE_ pa Tl 0 By h3LFF) “NONE” PRalb—vay BEF VT Hn—
NAME vk 7740 RBT) 28 ELET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ICAPE2: Internal Configuration Access Port
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

ICAPE2_inst : ICAPE2
generic map (

DEVICE ID => X"4244093", -- Specifies the pre-programmed Device ID value
ICAP WIDTH => "X32", -- Specifies the input and output data width to be used with the ICAPE2.
—— Possible values: (X18,X16 or X32).
SIM CFG_FILE_NAME => "NONE" -- Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
-- model
)
port map (
o => 0, -- 32-bit output: Configuration data output bus
CLK => CLK, -- 1-bit input: Clock Input
CSIB => CSIB, -- 1-bit input: Active-Low ICAP Enable
I =>1, -- 32-bit input: Configuration data input bus
RDWRB => RDWRB -- 1-bit input: Read/Write Select input

)i

-- End of ICAPE2 inst instantiation
Verilog 58k (A RE2 T —3Y)

// ICAPE2: Internal Configuration Access Port
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

ICAPE2 # (
.DEVICE ID(0’h4244093), // Specifies the pre-programmed Device ID value
.ICAP_WIDTH("X32"), // Specifies the input and output data width to be used with the ICAPE2.
// Possible values: (X18,X16 or X32).
.SIM CFG_FILE NAME ("NONE") // Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
// model
)
ICAPE2 inst (
.0(0), // 32-bit output: Configuration data output bus
.CLK(CLK) , // 1-bit input: Clock Input
.CSIB(CSIB), // 1l-bit input: Active-Low ICAP Enable
LI(T), // 32-bit input: Configuration data input bus

.RDWRB (RDWRB) // 1-bit input: Read/Write Select input
)

// End of ICAPE2 inst instantiation

EER R

7Y —R FPGA O&ER} (2 —H— HARBEIRT =4 —h)

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXs FA4E . FHALY ILAVE

IDDR

71)25 47 : Input Dual Data—Rate Register

IDDR

(@]
D | |06 |m |O

X10109

ME

ZOTHAy mLANE, FAV A FPGA IZ AN ENDINHRT 27 v 7—4% L—h (DDR) F 522 F 357D
BHANLCAXTT, T—20RIAENLIay ) Tyl T LI T —H% FPGA 777 VoI A 195 —RE, [H
Crvuyy Ty TRIFFIZT — 22 AT T5E—RRHVET, ZHUCKD, XA BN EHECRBLT BNy — 2
L ELHVERA,
OPPOSITE_EDGE €—F : % ® DDR F I CT —#BZ53nET, QliZ7uavyy C DXL ERV=y D
BIZELL, Q2 IZBLH PRV P OBICEILET,
SAME EDGE &—FK : 5 —%|37uy2 C OO Ty TR EINETN, Vb TNy Y F—F LI
HDFHCLV P AZPNIBIMESNTRY, ZOLVARZT7ay7ig5 C ONH ERV Ty TEETHD T,
DDR F—Z IRy =y T FPGA IZEEENET, 72720, T — 4 XTI MBS TWAIHICA
ZFT, QL & Q2 ITIET 1 BLO 2 BEIBFHIEEEINT BAIDLXTNLT 1 ERUNrT LR K
DIy T FAITNTT 2 L3 NEEFEENET,

SAME_EDGE_PIPELINED E&—K : SAME EDGE &—RE[AERICT — 4 MLE S L E T 43, SAME EDGE € —R T
DT —H XT Doy AT 5720, S H ERDTyY F—F LU RZORNIHL L A BB MENE T, ZhiZ
X0, 7= RXTR QI &£ QEVCHKFIZEEINET, 2L, ZOF—F&2#EHT5L. Q1 £ Q2 F =
NENTHLATU D L A7 SHEMUET,

IDDR 1% IODELAY 72X @ SelectlO™ ¥EREEL G H TXF 5,

AE EHEALA—T A AIZIE, IDDR2CLK o R — b IL T 5 —FOBIAIAT 2 DOMSI LTy 7%
EETEXET, Z0arR—% MM, IDDR O T 4 —~ 2 ZF{ER R4 D & X Jﬁﬁﬁbiﬁ“ IDDR 2CLK TiZ, &
H7ervy 7 V) —25n3 8 2 IDDR 2 R — R el 2 L IR BB E I RS R A T 5 rTiEtERSH Y £,

AR— D 5t 5

—k4& AR B Hae
Ql ~ Q2 7 1 FPGA (Z##¢9 % IDDR /1 TF, QLITHEADOT —F <7, Q213 2
FHOT =4 ~TTY,
C AT 1 ray I AJE T,
CE AT) 1 Low (Z785&  R—h O O N1 7y I INT A A —T W20 ET,
D A 1 DDR 5 —#% IDDR ¥ 2—/VIZ A T5E L,

ZOE T, R EAMOATTEZITR T AR —, ATTEBIENE E SN
IODELAY ., F72i3 87 A F7 3 M H w7 7 IC 8w L ET,

R AT 1 77547 High DUty T Ql :a‘ooto Q2 Z#mFR{E 0 \ZLE9, SRTYPE
BRI S X A EIIIERPICR ETEET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXs

73] B | Hee

S ANTI 1

77747 High DUty T Q1 BLO Q2 ZimHEHE 1 IZLEJ, SRTYPE
B SE F#FERIIIERBICER E TEET,

THALVDANAE

AVARB v E—ay HeIE
HE R KA
CORE Generator™ 3L U\w ¥ —K il
< 7aDYR— ]

EAATREE IR 1%

B BT E TIAIE 5 BA
DDR_CLK EDGE | sr5%1 ”OPPOSITE_EDGE”, “OPPOSITE. vy Ty P|\ZFR ST IDDR B EE—
“SAME_EDGE” . EDGE” FaE@RLET,
“SAME_EDGE_
PIPELINED”
INIT_Q1 2 ¥ 0.1 0 LT A4 2L —ar DAR— T L% ET
1T GSR BT —hSNT=EExd Q1 B DF)
W ELET,
INIT Q2 2 K 0.1 0 AL T4 F 2L — g DAR— T T % FE
X GSR N TV —hSN/=EZxD Q2 B> D f])
HEEEELET,
SRTYPE = “SYNC”., “ASYNC” “SYNC” oV DOFATERIRLET, "SYNC”
WICRET 2LV R BLOEYR O B
COBMEN C ray s BDOIEH ERY Ty
DICEMIL, "ASYNC” (2R ET HEFER M
Bz ET,

VHDL 521 (/2 RA T —23Y)

WD 2 OOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IDDR: Double Data Rate Input Register with Set, Reset
-= and Clock Enable.

-= 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

IDDR inst : IDDR
generic map (

DDR CLK EDGE => "OPPOSITE EDGE", -- "OPPOSITE EDGE", "SAME EDGE"
-- or "SAME EDGE_ PIPELINED"
INIT Q1 => 0", -- Initial value of Ql: '0’ or "1’
INIT Q2 => '0’, -- Initial value of Q2: '0’ or ’1’
SRTYPE => "SYNC") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1l-bit output for negative edge of clock
c =>C, -- 1-bit clock input
CE => CE, -- 1l-bit clock enable input
D => D, -- 1-bit DDR data input

HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXe

FA4E: THAY TLAVE
R => R, -- 1-bit reset
S => S -- 1-bit set
)i
-- End of IDDR inst instantiation
H =2 ~ S, > -~
Verilog 588 ([ RA T —3Y)
// IDDR: Input Double Data Rate Input Register with Set, Reset
// and Clock Enable.
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
IDDR # (
.DDR_CLK_EDGE ("OPPOSITE _EDGE"), // "OPPOSITE EDGE", "SAME EDGE"
// or "SAME EDGE_PIPELINED"
JINIT Q1(1/b0), // Initial value of Ql: 1’b0 or 1’bl
JINIT Q2(1'b0), // Initial value of Q2: 1’b0 or 1’bl
.SRTYPE ("SYNC") // Set/Reset type: "SYNC" or "ASYNC"
) IDDR inst (
.01(Q1l), // 1-bit output for positive edge of clock
.02(Q2), // 1-bit output for negative edge of clock
.c(cy, // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1-bit DDR data input
.R(R), // 1-bit reset
.S (9) // 1-bit set
)
// End of IDDR inst instantiation
= I|=E
ni%ﬂ rﬁ #&
7 U—RXFPGA O&R} (—H — TARBLIOT —Z>—1)
YAV HR T LY—X FPGA 54T 51 4K (HDL F)
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EA4E: FTHAU ILAVE & XILINXe

IDDR 2CLK
Z1)2F 47 : Input Dual Data—Rate Register with Dual Clock Inputs

IDDR_2CLK | o4

(e} (e}
D | |m |O m |0

X10489

M=E

ZOTHA mLAUNT, AV A FPGA IZANSNDINERT 27 /v 7 —4% L —hk (DDR) 1§ 52515 75720 D
HEHAANLYAZTT, IDDR2CLK V74 73 E AL X —T7 oA A THY, LB ixray s VY —2 B L)
WHEE DML, IDDR 2R — R b 3 AL EIII AR E B EHI RN H 576, 185 13 AR T2 s
W, fADVIZ IDDR A R = b T 58, BEEHEIZZ D ESLRDL00, IR T, VY —2 bz
S, FIRBIRRL E3, ZOTVITA 7, 7T —FBRAENDIay ) Ty T LT —H% FPGA 777 Uo7
WA TBE—RE RLrayy o P CRIFFHZT — 42 A NTH5E—R0nHVET, 2L, X437 0384
BT BNV — 2L MEHYER A,

OPPOSITE_EDGE &—FK : i@#% ® DDR T TTF —#NZEENET, Qlidruays C OF{MHL ERV=yY D
HBIZEALL., Q217 v 7 CB OFMH PRV DBICELLET,

SAMEEDGE E&—K : 7 —X 3% 70y /D56 LRV Ty TZESNETHN, CB/RryY T —X LU A
HDHNILV T AZN 1 DBMENET, ZOLPRZII/ayI{E 5 C ONH LRy TEETHD T,
DDR 7 —ZIRIL7 Yy v TFPGA ITEEENE T, 72720, T — 4 XTIENBESN TWAIDICR AT
T, QL & Q2 ITIET 1 B2 BRIFFCEESNT, DT INT 1 ERVNT LR RDIay s
YA TRT 2 L3 BNEESNET,

SAME_EDGE _PIPELINED &—F : SAME_EDGE E—RL[RERIZT —# 3L B X E 923, SAME EDGE E—FK
TOT —H XTOyEEEFERET 5720, C DIyl 5 —X LIUAXDFHZH L VAR BMNMESNET, Zh
WZED, 7T—2 XN QL &£ Q2 EVICFIFFICEEINE T, 2L, ZOE—FE2FEHT5L. Q1 £ Q255
NEALTDHL ATV 1 A7 InLES,

IDDR 1% IODELAY 72& @ SelectlO™ #§RE L fii H TXF9,

R—bDEREA

R—k4 AR 2 1 e

Ql: Q2 Hh 1 FPGA (Z##:9 % IDDR T3, QL IXRAOT —4# ~
T.RIF2EFEHOT—HX XTTT,

C AT 1 MBERVZ DT —H X T T T DT T~ says
AHE

CB AT 1 SBHTFRNVT VDT =Ry T F 58 F) Jays
ANEY @F 7T~ Z7ayrE 180 BN T I TNET)

CE AT 1 Low (27258 R—F O O Iay /3T 4 A= —T (2
BRnET,

D AD 1 DDR 5 —#% IDDR BV a— LIZ A ST 5B,
ZOE T, e EANEDOANTTEITRIG mIAR =, AT EBER
TSIz IODELAY ., F/213@ W22 A £7138 07 M3y

R LT,

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs

R—r4% AR = e RE

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

CEVENLENYIuy ) Ty VkhkiRT Iy V—A~ CBEVENL TR Iay) Tyl hRT /0y

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 Ty ~FiLET,

Ql B Q2 L, WU T — & V— A~ T HALERHVET,

CE B, Rffi D LEIZ High (2950, T30y A x—T N oo 7 I8 LET,

RBIOS BUAIRMBHOLEEIZ Low (T 50, 3@ty Ve Makn Yy ZiciEk L ET,
HIOEMEIZ/RD L, av R —3 U MOBEEZRELET,
ZONRT DAV R —FMNIFC 70y 7B ER L CTA U AZ v m—hL, [ THEZR /O VY — A& MERIZ 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%

E i "47 [

TIAILE

59

DDR_.CLK_EDGE | 3z5% “"OPPOSITE_EDGE”
“"SAME_EDGE”
“"SAME_EDGE _PIPELINED”

“"OPPOSITE_
EDGE”

rvayy Ty x5 DDR O#ER{E
E—RNEBELET, FEMIE, M)
PR TIZE N,

INIT_Q1 2 W% 0.1

AT A X 2L =gy DAA— KT o
% E701% GSR BT —hENT=E&xD
QL v OHMEEI R ELET,

INIT_Q2 2 0.1

a7 4X 2l —ar DAX—R T v
% EIL GSR BTV —hShizb&x D
Q2 v DYMEAZfEELET,

SRTYPE ==Yl "SYNC”, “ASYNC”

"SYNC”

TN VB DAL T EBRINLF T,
SYNC TiZ, Vv R) BLOEYE
S) ¥ oEEN C Zay s B Mt
B ERY =y VIZRMIT L0 E
L. "ASYNC” IZF% &3 5 & FE R dh
EIZZ20 £,

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

IDELAYCTRL
71)=5 47 : IDELAYE2/ODELAYE2 Tap Delay Value Control

REFCLK | IDELAYCTRL, ROY

RST

X10111

M=

IDELAYE2 F£7-i% ODELAYE2 #3558, ZOT AL mL AV MNAER T30 NRHYEJ, IDELAYCTRL
EVa—/UE, PVT (kA &FE, BIOEE) XL b3, BEAHT 5T % IDELAYE2 B8X O
ODELAYE2 Z iR — X MHIC EMWRRES v T EZ KD DT DI RIS CEEAA T AEH T 5012845
V7L A 7av I ANNEHELET, Z0ariR—xhaeAr AF v — T 580%., £ IDELAYCTRL R E D
IDELAYE2 F721% ODELAYE2 (B AT BTV a0& B9 578 IODELAY_GROUP BMEA A T5ZL%5
EdLEJ, IODELAY_GROUP JEMEDEEMIL, THIO T AR ]2 SR TITZE N,

R—b D& A

R—h4 847 ] e

RDY H ) 1 U7 7L A Z7ay 7 A REFCLK WA N l-ZeZRLUET,
REFCLK 723M& 1k % (REFCLK 73 High 7213 Low |2 1 Z a7 JEH# LA
EREESND) ELRDY R T 47— ET,

REFCLK AT 1 PR [EI % C IDELAYE2 335 U8 ODELAYE2 ~OD IEME7/ R BIES v /E%
BHTAOIERTAI 7L R Zayy, w7y 7 BIEHE RS L
VRT p—v U 2515 AT-9121%, REFCLK O ka7 —& —h
IR EN - EHANICTALERHYET,

RST AT 1 IDELAYCTRL [FI#%Vtv L Ed, RST 155 1%. 7277 47 High OIE[FE
WY+ Cd, IDELAYCTRL 22Uty 3 5(21d, Z0E 5% 7V —X
F B —NMIELHE N TV D High 127 — M2 0ENHVE T,

RST (8¥a2—/ U&yb) : IDELAYCTRL [HEE&#) 2y L ET, RST1E 51, 77717 High ®IERBAV YT,
IDELAYCTRL ZVt& v 4 3(20%, 2R —b% 50ns LAk High 27— T30 ERHDET,

REFCLK (Y7 7V >R Zay): 7atvX &L, IWEOELIZh b LT Xy T BIET A ATEEANAT A2 MG
9, Xy BEAT —FL —MIRHENTZEIZT5121%. REFCLK O 8 %% 200MHz (2T 2L ERHVET,

RDY (Ready HH /) : V77L& 7may 27 A ) REFCLK BN~ &% R UET, REFCLK 235 1% (REFCLK
A3 High £721% Low 12 1 7y E#LL ERFEND) & RDY BB BT AT —hENET,

THAODANEE

AVAZ =gy Al
He i A
CORE Generator™ 3L U\ 4% —K 2l
< 7aDYR— ]

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E . FHALY ILAVE

VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- IDELAYCTRL : IDELAY/ODELAY Tap Delay Value Control
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

IDELAYCTRL inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates wvalidity of the REFCLK
REFCLK => REFCLK, -- 1l-bit reference clock input
RST => RST -- 1-bit reset input

)i

-- End of IDELAYCTRL_inst instantiation
Verilog 81k (A RAV T —3Y)

// IDELAYCTRL: IDELAY/ODELAY Tap Delay Value Control
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

(* IODELAY GROUP = "<iodelay group name>" *) // Specifies group name for associated IODELAYs and IDELAYCTRL
IDELAYCTRL IDELAYCTRL inst (

.RDY (RDY) , // 1-bit Ready output

.REFCLK (REFCLK), // 1-bit Reference clock input

.RST (RST) // 1l-bit Reset input

)

// End of IDELAYCTRL inst instantiation

E3 R

7 V=X FPGA D& (=% — HARBIRT —ZT—h)

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

IDELAYE?2

71)2F 47 : Input Fixed or Variable Delay Element

IDELAYE2
m— CNTVALUEIN(4:0) CNTVALUEOUT(4:0)

—c
——{CcE
—— CINVCTRL
——— DATAN
—— IDATAN
— INC
— LD
——] LDPIPEEN

—— REGRST DATAOUT —

X12107

M=

£ 1/0 ZayZ7i2i%, IDELAYE2 EFEIENA T 0l T AR RE/R MR BAE L A RN E TV ET, IDELAYE2 14,
T —a NI TR EAG T 5 32 2y DTy T T I RBRETL AT, ASJIL Y A% /ISERDESEL
\ZHERE T D00, [EHE FPGA Yy 7 & BRE CXE7, BIEMEIL, 7 2V — X FPGA 7 —# > — B RL TLEEN,
IDELAYE2 2 19 5L, AME S EEBNCEIECEES, Xy BIERE X, IDELAYCTRL U7 7L R ZJayJ %
7 U—X FPGA 7 —4# L —hCHRESNHBENORINRT L LICL>TERTEET,

THAVDANEE

AURB =gy AJ
i AR A

CORE Generator™ 3L U\w ¥ —K Nl

~7adYR—h PN

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 DODOXNFELZ WAL, o —

Library UNISIM;

use UNISIM.vcomponents.all;

-— IDELAYE2: Input Fixed or Variable De

-= 7 Series

—-- Xilinx HDL Libraries Guide, version

IDELAYEZ_inst IDELAYE2

generic map (
CINVCTRL_SEL => "FALSE", -=
DELAY SRC => "IDATAIN", -=
HIGH PERFORMANCE MODE => "FALSE",--
IDELAY TYPE => "FIXED", -=
IDELAY VALUE => O, -=
PIPE SEL => "FALSE", -
REFCLK_FREQUENCY => 200.0, -
SIGNAL PATTERN => "DATA" -=

)

LT TATAEE ORI T £,

lay Element

13.1

Enable dynamic clock inversion ("TRUE"/"FALSE")
Delay input ("IDATAIN" or "DATAIN")
Reduced jitter ("TRUE"), Reduced power
"FIXED", "VAR LOAD", or "VAR LOAD PIPE"
Input delay tap setting (0-31)

Select pipelined mode, "TRUE"/"FALSE"
IDELAYCTRL clock input frequency in MHz
"DATA" or "CLOCK" input signal

("FALSE")

port map (
CNTVALUEOUT => CNTVALUEOUT, -- 5-bit output - Counter value for monitoring purpose
DATAOUT => DATAOUT, -- 1-bit output - Delayed data output
c =>C, -- 1-bit input - Clock input
CE => CE, -— 1-bit input - Active high enable increment/decrement function
CINVCTRL => CINVCTRL, -- 1-bit input - Dynamically inverts the Clock (C) polarity
CNTVALUEIN => CNTVALUEIN, -- 5-bit input - Counter value for loadable counter application
DATAIN => DATAIN, -- 1-bit input - Internal delay data
IDATAIN => IDATAIN, -- 1-bit input - Delay data input
INC => INC, -- 1-bit input - Increment / Decrement tap delay
REGRST => REGRST, -- 1-bit input - Active high, synchronous reset, resets delay chain to IDELAY_ VALUE

-- tap.
LD => LD, -- 1-bit

LDPIPEEN => LDPIPEEN
)i

-- End of IDELAYEZ inst instantiation

If no value is specified, the default is 0.
input - Load IDELAY VALUE input

-- 1-bit input - Enable PIPELINE register to load data input

HFAYUHIR T ) —X FPGA SA4T 51 HAK
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// IDELAYE2 Input Fixed or Variable Delay Element
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

(* IODELAY GROUP = "<iodelay group name>" *) // Specifies group name for associated IDELAYs/ODELAYs and IDELAYCTRL
IDELAYE2 # (
.CINVCTRL SEL("FALSE"), // Enable dynamic clock inversion ("TRUE"/"FALSE")
.DELAY_SRC("IDATAIN"), // Delay input ("IDATAIN" or "DATAIN")
.HIGH PERFORMANCE MODE ("FALSE"), // Reduced jitter ("TRUE"), Reduced power ("FALSE")
.IDELAY_TYPE("FIXED"), // "FIXED", "VARIABLE", "VAR _LOAD" or "VAR LOAD PIPE"
.IDELAY VALUE (0), // Input delay tap setting (0-31)
.REFCLK_FREQUENCY (200.0), // IDELAYCTRL clock input frequency in MHz
.SIGNAL PATTERN ("DATA"), // "DATA" or "CLOCK" input signal
.PIPE_SEL ("FALSE") // Select pipelined mode, "TRUE"/"FALSE"

)
IDELAYE2 inst (
.CNTVALUEOUT (CNTVALUEOUT), // 5-bit output - Counter value for monitoring purpose

.DATAOUT (DATAOUT) , // 1-bit output - Delayed data output

.Cc(cy, // 1-bit input - Clock input

.CE(CE), // 1-bit input - Active high enable increment/decrement function

.CINVCTRL (CINVCTRL) , // 1-bit input - Dynamically inverts the Clock (C) polarity

.CNTVALUEIN (CNTVALUEIN) , // 5-bit input - Counter value for loadable counter application

.DATAIN (DATAIN), // 1-bit input - Internal delay data

.IDATAIN (IDATAIN), // 1-bit input - Delay data input

.INC (INC), // 1l-bit input - Increment / Decrement tap delay

.REGRST (REGRST) , // l-bit input - Active high, synchronous reset, resets delay chain to IDELAY_ VALUE
// tap. If no value is specified, the default is 0.

.LD(LD), // 1-bit input - Load IDELAY VALUE input

.LDPIPEEN (LDPIPEEN) // 1l-bit input - Enable PIPELINE register to load data input

)

// End of IDELAYE2 inst instantiation

s HIE R

7V =X FPGA DEF (=¥ — WARBLOT—#>—1)
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& XILINXs FA4E . FHALY ILAVE

IDELAYE?2

71)2F 47 : Input Fixed or Variable Delay Element

IDELAYE2
m— CNTVALUEIN(4:0) CNTVALUEOUT(4:0)

—C
— CE
—1 CINVCTRL
—— DATAN
— IDATAN
— INC
— LD
——— LDPIPEEN

—— REGRST DATAOUT —

X12107

M=

£ 1/0 ZayZ7i2i%, IDELAYE2 EFEIENA T 0l T AR RE/R MR BAE L A RN E TV ET, IDELAYE2 14,
T —a NI TR EAG T 5 32 2y DTy T T I RBRETL AT, ASJIL Y A% /ISERDESEL
\ZHERE T D00, [EHE FPGA Yy 7 & BRE CXE7, BIEMEIL, 7 2V — X FPGA 7 —# > — B RL TLEEN,
IDELAYE2 2 19 5L, AME S EEBNCEIECEES, Xy BIERE X, IDELAYCTRL U7 7L R ZJayJ %
7 U—X FPGA 7 —4# L —hCHRESNHBENORINRT L LICL>TERTEET,

THAVDANEE

AURB =gy AJ
i AR A

CORE Generator™ 3L U\w ¥ —K Nl

~7adYR—h PN
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODXNFELZWEAIT, a8 —L T T4 T4 BESD

Library UNISIM;

use UNISIM.vcomponents.all;

-— IDELAYE2: Input Fixed or Variable Delay Element
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

AT AT £

IDELAYEZ_inst IDELAYE2

generic map (
CINVCTRL_SEL => "FALSE", -- Enable dynamic clock inversion ("TRUE"/"FALSE")
DELAY SRC => "IDATAIN", -- Delay input ("IDATAIN" or "DATAIN")
HIGH PERFORMANCE MODE => "FALSE",-- Reduced jitter ("TRUE"), Reduced power ("FALSE")
IDELAY TYPE => "FIXED", -- "FIXED", "VAR LOAD", or "VAR LOAD PIPE"
IDELAY VALUE => O, -- Input delay tap setting (0-31)
PIPE SEL => "FALSE", -- Select pipelined mode, "TRUE"/"FALSE"
REFCLK_FREQUENCY => 200.0, ——- IDELAYCTRL clock input frequency in MHz
SIGNAL PATTERN => "DATA" —-— "DATA" or "CLOCK" input signal

)

port map (
CNTVALUEOUT => CNTVALUEOUT, -- 5-bit output - Counter value for monitoring purpose
DATAOUT => DATAOUT, -- 1-bit output - Delayed data output
c =>C, -- 1-bit input - Clock input
CE => CE, -— 1-bit input - Active high enable increment/decrement function
CINVCTRL => CINVCTRL, -- 1-bit input - Dynamically inverts the Clock (C) polarity
CNTVALUEIN => CNTVALUEIN, -- 5-bit input - Counter value for loadable counter application
DATAIN => DATAIN, -- 1-bit input - Internal delay data
IDATAIN => IDATAIN, -- 1-bit input - Delay data input
INC => INC, - 1-bit input - Increment / Decrement tap delay

REGRST => REGRST,

-- 1-bit input - Active high,

synchronous reset, resets delay chain to IDELAY VALUE

-- tap. If no value is specified, the default is 0.

LD => LD,
LDPIPEEN => LDPIPEEN
)i

-- End of IDELAYEZ inst instantiation

-- 1-bit input - Load IDELAY VALUE input
-- 1-bit input - Enable PIPELINE register to load data input

172 http://japan.xilinx.com

HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
UG768 (v13.1) 2011 ££ 3 B 1 B




& XILINXs FA4E . FHALY ILAVE

Verilog i1t ([ RE2 L T—3Y)

// IDELAYE2 Input Fixed or Variable Delay Element
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

(* IODELAY GROUP = "<iodelay group name>" *) // Specifies group name for associated IDELAYs/ODELAYs and IDELAYCTRL
IDELAYE2 # (
.CINVCTRL SEL("FALSE"), // Enable dynamic clock inversion ("TRUE"/"FALSE")
.DELAY_SRC("IDATAIN"), // Delay input ("IDATAIN" or "DATAIN")
.HIGH PERFORMANCE MODE ("FALSE"), // Reduced jitter ("TRUE"), Reduced power ("FALSE")
.IDELAY_TYPE("FIXED"), // "FIXED", "VARIABLE", "VAR _LOAD" or "VAR LOAD PIPE"
.IDELAY VALUE (0), // Input delay tap setting (0-31)
.REFCLK_FREQUENCY (200.0), // IDELAYCTRL clock input frequency in MHz
.SIGNAL PATTERN ("DATA"), // "DATA" or "CLOCK" input signal
.PIPE_SEL ("FALSE") // Select pipelined mode, "TRUE"/"FALSE"

)
IDELAYE2 inst (
.CNTVALUEOUT (CNTVALUEOUT), // 5-bit output - Counter value for monitoring purpose

.DATAOUT (DATAOUT) , // 1-bit output - Delayed data output

.Cc(cy, // 1-bit input - Clock input

.CE(CE), // 1-bit input - Active high enable increment/decrement function

.CINVCTRL (CINVCTRL) , // 1-bit input - Dynamically inverts the Clock (C) polarity

.CNTVALUEIN (CNTVALUEIN) , // 5-bit input - Counter value for loadable counter application

.DATAIN (DATAIN), // 1-bit input - Internal delay data

.IDATAIN (IDATAIN), // 1-bit input - Delay data input

.INC (INC), // 1l-bit input - Increment / Decrement tap delay

.REGRST (REGRST) , // l-bit input - Active high, synchronous reset, resets delay chain to IDELAY_ VALUE
// tap. If no value is specified, the default is 0.

.LD(LD), // 1-bit input - Load IDELAY VALUE input

.LDPIPEEN (LDPIPEEN) // 1l-bit input - Enable PIPELINE register to load data input

)

// End of IDELAYE2 inst instantiation

s HIE R

7V =X FPGA DEF (=¥ — WARBLOT—#>—1)
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& XILINXs

IOBUF

712547 : Bi-Directional Buffer

IOBUF

X10663

ME

TOFTYPAY TLAVNIW R T ZATU RO /O Ny 77 —T, NI w7 A5 W 5 e o\ C ke 3 5 5

BWCHEHLET,

IR

AR WA R Hh
T I I/0 (0]

L X z 1/0
0 1 1 1

0 0 0 0
R—bkdDERBA

R—r% AR 5] Mg

© i 1 Ny 77 =D

/0 A7 1 Ny TZ7—D AN

I AT 1 Ny T7—DANT]

! AT 1 FIART—h A =T VAT
FHALOANF 5%

AU AR Y Ty E

e 4t

CORE Generator™ B L O 4 —FK Nl

< 7aDYR— ]
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oL ~ y
ERAARELE &
B BT fi5 TIAILE E
DRIVE TR 2.4.6.8,12, 16, 24 12 I/O Hit LT LVITL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 ¥
721% LVCMOS33 % 1 9% SelectlO™
Ny 77 —O W OERENVERT (mA) %341
IOSTANDARD Sty | F—ss— B “"DEFAULT” T AN /0 Bk EEID YT
SLEW e | “SLOW”., “FAST” . “SLOW” HADSEH ERVREE &L T 30 IREfE
"QUIETIO” B E, ZOJRMEDREIRER E TR,
T — =B R TIEEN,
=3 =3
25 4 1R #R

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXs

IOBUF_DIFF_OUT

)25 47 : 7 series JTAG Boundary Scan Logic Control Circuit

M=

ZOT WAL TV AR AT DL, JTAG RO F) AF Yy nyoyy arbe—7—%2 N L THNEIRY v I ~T 72 A
TXADT, WEEITT VAL L FPGA OE A JTAG LM OBEN T REIZ/20ET,

R—b D& A

R—r4 BT = B EE

CAPTURE H A 1 TAP =22 ha—5—® CAPTURE H /)

DRCK 7 1 USER 7 7o 7 vary D7 —4 LY AZ )
THALDARNFE

AUAR =g Hedw

e i T

CORE Generator™ 8L 74—k A A]

<7D+ R—hk A}
AR E

B 247 & TIAILE 55 BA

DDR_CLK_EDGE el “"OPPOSITE_EDGE”, "OPPOSITE_EDGE”| Z7vav7 =y IZ%$ % DDR O#E:{EE—

“SAME_EDGE” FEfRELET,

INIT PR 0.1 1 Q DHIHMEZ ELET,

SRTYPE pal "SYNC”. “ASYNC” “SYNC” TNV NDSF AT HTRIRLET,
= ==
MR R

7 2V —X FPGA SelectlO VY —R& 2 —H— F AR

73 —X FPCGA & —4&3 —h : DC Bt B L DA A F Hif:
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& XILINXs FA4E . FHALY ILAVE

IOBUFDS

71JS5 47 : 3-State Differential Signaling I/0 Buffer with Active Low Output Enable

IOBUFDS

s

X10664

ME

ZOT YA LA MNE REEEBE 52 TR/ Y7 7 =T, I0BUFDS TiE, 7 A L~bDA
VE—T A RMEBIL, — I NI AE—TE)— T RAL—T 75 2 DO R AR —K (10, IOB) TEINET, «
AL —E AL —T X MYNET P & MYNET N O &51Z, RIUHEGE SO OREEZRLET, T, A7 varozE
Bima T8, 7T AT 7T EL, ANHBa R — RO EHIETEE T, T AL ASDAT)
T A ORIEEFFETHREIEL A M EENTOET,

imIE R

AN 73 [A tHh

I T 1/0 10B 0

X 1 z z U (AN
0 0 0 1 0

I 0 1 0 1

H— D B

R—h% AE ] 1 BE
0 Hi7) 1 Ny T7—DH T
I/0 A S 1 Diffp A5
[OB A 1 Diffn A7)
I AT 1 Ny T7—DANT
T AT 1 FIART —h AR —T VAT
THAUDARNAE
AR = He0%

i A
CORE Generator™ LU 4% —K Nl
~Z7uDYR—h A
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ERAARELE &

B BAT fi& TI4IE SR BA

IOSTANDARD CFF F—X% —h 25 | "DEFAULT” TLALMT 1/0 Bk ZEID Y T
FHTEER
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& XILINXs FA4E . FHALY ILAVE

o JRR— 3 . T . . .
J1)2T 47 : Input SERial/DESerializer with bitslip
ISERDESE2
— BITSLIP 0o +—
—— CE1
Ql f—
—— CE2
— CLK Q2 +——
——— CLKB
Q3 +——
= CLKDIV
——— CLKDIWP Q4 —
—D
Q5 t———
—— DDLY
——— DYNCLKDIVSEL Q6 +——
—— DYNCLKSEL
Q7 —
—— OCLK
—— OCLKB Q8 +—
—— oFB
SHIFTOUT1 $+—
—— RST
= SHIFTIN1 SHIFTOUT2 $+—
= SHIFTIN2
X12108

7 2V —X FPGA IZ& F415 ISERDESE2 1L, &Y — AR TV r—ar DAL TVA T —va Al b Lizray
sBIOnTy sRE R o B YT L/ 8T L a8 —F—TF, FPCGA TF LT IA P —% RT3 #E
MEPR A AV RAE A B CTE E4, ISERDESE2 121X, IROIERERHV ET,

HRAT VYT TAP = LUT I/ RTLL aN—F—

ISERDESE2 T U7 AV —2E 3 25L, FPGA 777V I N AN T —X AR EIC—FH L T\ Th, &l
F—HERENFREICRD T, ZOar "—F—Tk, /v F—& L —k (SDR) F—K&F 7V 5 —4 L—h
(DDR) & —RFB ¥R —hSEF, SDRE—FTIL2,3,4.5,6,7, FIE 8 EYMED STV T—RMPERKRE
L. DDR E—RTlE 4. 6.8, 10, F7-1F 14 EYMED/STL L U—RAERSIVET,

Bitslip & 7Y 22—/

FPGA 77 7V 7IC AT TV T =8 AN — LD = R W~ E T, Ne—=0 7 =22
Tohl—=2 7 V—RAREM AL A —T A AfEH TEET,

Aha—7 R—=RZ AFY fL X —T 2 A ADHH Y R—Fh

ISERDESE2 121X, ARE—7 5 FPGA 78w RAAL L ~DHIVE: 2 2L AH [ (OCLK A %3
o) MEFNTOET, ZHUTED R T4 —< ZARMA EL A T VAT —ar Db S Ez T,

F T —7 A B—T 2 A ADHH PR —k
AEY A =T 2 A AD PR —h
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EA4E: FTHAU ILAVE & XILINXs

R—bDEREA

e 847 ] Hae

BITSLIP AN 1 BITSLIP U N7 ¥ —h&N5HE (727547 High). CLKDIV IZ[EIHIL T
By A TN FEITEINE T, BV Ry TR EITEINDLT &I,
NV 7 X LRI, QL ~ Q8 AR —bDT —23 1 F oV 7L ET
(DDR & SDR TIZEHMENRH 72 5),

CEl. CE2 AT 1 & ISERDESE2 7 awZZid, AJ17uyy A RX—T )V EVa—)LinEEi
TWET, NUMCE =1 D4, CE2 AIERESH$, CE1 AR TY
47 High /vy r £ 3x—7 )L LT ISERDESE2 D AL ¥ AH |ZHE
i ET, NUMCE =2 4. CE1 3L CE2 A Dl 5 33ME
Z#L, CLKDIV @417V CEL A 3 —7 VLT S, DD
ATV CE2 WA R —T NV ELTHHENET, ZOHAE. 7ayy A F—
TN 'Y 2= 2:1 YUT N/ RTL L ay R —F—L LTl A&,
CLKDIV (Z&h oy rniiigsnEd, /eyl A R2—7 L £V a—/b
%, ISERDESE2 % DDR £—R T 1:4 T VU7 /U b B 7 4F 2l —a
THEE W MATY A X —T 2 AATHMETT, NUMCE =2 OFA.
Iy AFR—T ) TV 2— VWA X —T )70, CE1 BL O CE2 R —
rOW 7 oM TE B LTV ET, NUMCE =1 O¥A&1E, CEL OAHN
ERREET, @ Drayy A3 —7LELUTHERELET,

CLK AT 1 AN IT N T =2 AN = LD ANIHERENDmE Iy 7 N

CLKB AT 1 AAVIT N F—=H AN =D AR SNDEE 2D 7ay s
AJ1. MEMORY_QDR LA ®DE—RTlt. CLKB % CLK % XEzL7-7
oy ZICHEE: L E T, MEMORY_QDR “E—R-ClZ. CLKB % [EH DOifE
ThENT a2 \ZERTALENRHDET,

CLKDIV A3 1 YAy AT, @H L CLK 243 AL ray 7 T ([ TUA RSN
7T VT IAY—DIRICLD), S UT N/ RTL arR—2—OH ),
Bitslip 7Y a—/L BELWNCE EVa—VEHREILET,

CLKDIVP AN 1 NI TR T By E vy

D AT 1 ISERDESE2 O U7 )V (7iK) 7 —X AR —bk, 7 2V—X FPGA @
0B VY —ALERA LIS AICOHERELET,

DDLY AT 1 ISERDESE2 O U7 Vv (k) 7 —H ASjAR—hk, 72 U—X FPGA O
IDELAYE2 VY —REH LIS IC O B HEREL £7,

DYNCLKDIVSEL | A S 1 CLKDIV O [ #5728 128 ]

DYNCLKSEL A A 1 CLK. CLKB., BX ' OCLK O HrZ& B9 IC G R

0 H 1 HHAE I J, ISERDESE2 BV 2— /L DL P AL E A &RV T,
F—& AN 71 (D) £7-1% IDELAYE2 2/ L7=F —#% A /) (DDLY) 7S E
HhshEd,

OCLK AH 1 AbE—7 RN—2 AEY LB —T A ADT —REEEZRIMLLET,
INTERFACE_TYPE 7% MEMORY 1T ESN TWABAIZD i X
nEd,

OCLKB A 1 At —T N—=2 AEY AL H—T A ADT —XrikZRYLLET,
INTERFACE_TYPE % MEMORY TR ESH TWAEAIZD I fli S
nEd,

OFB A7 1 ISERDESE2 D> YTV (FiK) 7 —H AR —k, 7 2U—RX FPGA D
OSERDESE2 @ OFB "R —h&ffi L7 A IO HHEREL £77,

QL ~ Q8 H 1 ISERDESE2 E¥ 2 — /L DL AZ &M F), 1 20 ISERDESE2 7' 2y /T

SR 8 BVl (18 FLUT L) £ THH—FTEET, 8 £ hEIEL
(14 By bET) bYR—FATHETT,
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& XILINXs

R—r4 24T g B EE
RST AT 1 CLK BXT CLKDIV KA DT RCDT —H 777y 7 O %Ik
FIHIT Low IZBEEIL £9°, ISERDESE2 [H]}& 7% CLK RAS TEIELTE
D, AT BRIV T IV, W B B2 H L TRST AT
DEAIL T ZFHEL ., CLK RASACREBILIZV By ME B2 AR L TLEE
VY, [FAIERIZ, CLKDIV RASUAZRIM L=V Yy M5 B & £ 35 RST AT
DEAI T T 2B KA HYET, ISERDESE2 1ZIEFYI TV
FENET A, ZavZIZ/A#L Ty MREENSLES DT, CLKDIV KAA
DRIy RELU TR, CLKDIV O 1 YA 27V EL L 244 /88
NHVET, #ED ISERDESE2 R—ha G Te A X —7 = A AZHEFA B
A%, TP ISERDESE2 R — 2RI L T2 ENRHVET, RST A
FIOWNERIAIL 71, RICYE Yk 7V A% 5215953~ TD ISERDESE2
TayINEBAEWIZEBL Ty MRENSRDIIICHESNET,
SHIFTIN1/ S 1 ISERDES MODE 7% “SLAVE” O #5413, ~ A% —@ SHIFTOUTI1 &
SHIFTIN2 SHIFTOUT2 W Akt LE S, 2NN OHEIL. by %277
URICESHE T DM ENHVET,
SHIFTOUT1/ H 7 1 ISERDES_MODE 7% "MASTER” IZEX E S TEY, 2 D ISERDESE2
SHIFTOUT?2 B A — R+ 58413, AL — 7 @ SHIFTIN1 & SHIFTIN2 A/
WL ET,
THADARFE
A VAR =gy il
£ N
CORE Generator™ 8L 74 —K ANA]
~7ad¥R—h A Af
oL ~ |,
fE AR R B 1
B BT & TIAILE 5 BA
DATA RATE b2 "DDR”. “SDR” “"DDR” ANT =% AN =% TN T —H
L—F (SDR) F213&4 70 5 —% L—
R (DDR) DV CRELT 5% H i
LET,
DATA_WIDTH 10 ¥ 4,2.3.5.6,7.8,10, |4 SUT I/ RS L Ay N—E—DlR%
14 FELEYT, A2h7efEIL. DATA RATE
J& M (SDR %721% DDR) 2k~ TR
£9, X E ATRE/REIZ, DATARATE
2% "DDR” DAL 4. 6. 8, 10, 14,
DATA_RATE 7% “SDR” O341% 2. 3.
4.5.6.7.8 T7,
DYN_CLK_INV_ =]l “FALSE”, “TRUE” "FALSE” "TRUE” ®#34 . DYNCLKINVSEL @
EN EEA R —T 2720, CLK BX W
CLKB > ® HDL RN T A AT —T
AT ET,
DYN_CLKDIV_ pel "FALSE”. “TRUE” "FALSE” "TRUE” ™34 . DYNCLKDIVINVSEL
INV_EN DEEDIA X —T WY CLKDIV ¥
@D HDL KEERT 4 AT — T L2720
E3x
INIT_Q1 2 1’b0 ~ 1'bl 1’b0 QL H a7 4Falb—aBop)
WiEERELET,
HA)UHR T )—X FPGA 54T 51) A4K (HDL FA)
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“IBUF”. "IFD”

Bt B2A4T fi& TIAIE SRER
INIT_Q2 2 HEH 1’b0 ~ 1’bl 1’b0 Q2 HI1nar 74X 2L —a % od)
WA ELET,
INIT_Q3 2 M 1’b0 ~ 1’bl 1’b0 Q3 H1Dar 7 4F¥F 2L —a % od)
W RELET,
INIT_Q4 2 % 1’b0 ~ 1’bl 1’b0 QeI HI1mar74F a2l —ar%od]
HEZEELET,
INTERFACE_ SCFH "MEMORY” . "MEMORY” AEY Ry hT =7 FlidA— o —
TYPE "MEMORY_DDR3”, TV T A B —T AR XAT D FHE
"MEMORY_QDR” . TNEIRIRLET,
“NETWORKING” ,
”"OVERSAMPLE”
[OBDELAY =il “NONE”, "BOTH” . “NONE” ISERDES £V a— /LD A SV —AZIRE

LET,

NUM_CE 10 %K 2.1 2 rayl A x—T NVEERELET,

OFB_USED a2 "FALSE”. “TRUE” “FALSE” OLOGIC., OSERDES @ OFB B> 75
ISERDES @ OFB B~ /SR % A X —
TNZL, D Ao HET A
IH?/Vﬁ:Liﬁ—o

SERDES MODE el “"MASTER”. “SLAVE” | "MASTER” T —ZIREEET 5355412 ISERDESE2
EVa— VNV ARE—INAL — T D E IR
FLET,

SRVAL_Q1 2 M5 1’b0 ~ 1’bl 1’b0 QL oty VeyMEEFRELET,

SRVAL_Q2 2 HH 1’b0 ~ 1’bl 1’b0 Q2 WDy VEyMEZEELET,

SRVAL_Q3 2 HEH 1’b0 ~ 1’bl 1’b0 Q3 1oy NV MEERRELET,

SRVAL_Q4 2 HEH 1’b0 ~ 1’bl 1’b0 Q4 oty N/ Ve MEERIEELET,

VHDL 521k (/2 RAS T —23Y)

WD 2 DODLBFIELR NGRS IE, 2 — LTy T4 T4 B E ORNCAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ISERDESE2: Input SERial/DESerializer with bitslip
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

ISERDESE2 inst : ISERDESE2
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 value on the Q outputs (0/1)
INIT Q1 => ‘0/,
INIT 02 => /07,
INIT Q3 => ‘0/,
INIT 04 => '07,
INTERFACE TYPE => "MEMORY", -- "MEMORY", "MEMORY DDR3", "MEMORY QDR", "NETWORKING", or "OVERSAMPLE"
IOBDELAY => "NONE", -- "NONE", "IBUF", "IFD", "BOTH"
NUM CE => 2, —-— Number of clock enables (1 or 2)

OFB USED =>
SERDES_MODE
-- SRVAL 01
SRVAL Q1 =>

"FALSE", -- Select OFB path

(TRUE/FALSE)

=> "MASTER", --
- SRVAL 0Q4: Q output
!O!’

"MASTER" or "SLAVE"
values when SR is used

(0/1)
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SRVAL Q2 => ’0’,

SRVAL Q3 => ’0’,

SRVAL_Q4 => ’0
)

port map (

o => 0, -- 1-bit output: Combinatorial output
-- Q1 - Q08: 1-bit (each) output: Registered data outputs
01 => Q1,

Q2 => Q2,

03 => Q3,

04 => 04,

05 => Q5,

Q6 => Q6,

Q7 => Q7,

08 => 08,

-— SHIFTOUT1-SHIFTOUT2: 1l-bit (each) output: Data width expansion output ports

SHIFTOUT1 => SHIFTOUTI1,

SHIFTOUT2 => SHIFTOUTZ2,

BITSLIP => BITSLIP, -- 1-bit input: The BITSLIP pin performs a Bitslip operation synchronous to
-- CLKDIV when asserted (active High). Subsequently, the data seen on the
-- Q1 to Q8 output ports will shift, as in a barrel-shifter operation, one
-- position every time Bitslip is invoked (DDR operation is different from
-- SDR) .

-- CE1l, CE2: 1l-bit (each) input: Data register clock enable inputs
CE1l => CE1,

CE2 => CE2,

CLKDIVP => CLKDIVP, -- 1-bit input: TBD

-- Clocks: 1-bit (each) input: ISERDESE2 clock input ports

CLK => CLK, -- 1-bit input: High-speed clock input

CLKB => CLKB, -- 1-bit input: High-speed secondary clock input

CLKDIV => CLKDIV, -- 1-bit input: Divided clock input

OCLK => OCLK, -- 1-bit input: High speed output clock input used when

—-— INTERFACE TYPE="MEMORY"

-- Dynamic Clock Inversions: 1l-bit (each) input: Dynamic clock inversion pins to switch clock polarity

DYNCLKDIVSEL => DYNCLKDIVSEL, -- 1l-bit input: Dynamic CLKDIV inversion input

DYNCLKSEL => DYNCLKSEL, -- 1-bit input: Dynamic CLK/CLKB inversion input

-- Input Data: 1-bit (each) input: ISERDESE2 data input ports

D => D, -- 1-bit input: Data input

DDLY => DDLY, -- 1-bit input: Serial input data from IDELAYE2

OFB => OFB, -- 1-bit input: Data feedback input from OSERDESE2

OCLKB => OCLKB, -- 1-bit input: High speed negative edge output clock input
RST => RST, -- 1-bit input: Active high asynchronous reset input

-- SHIFTIN1-SHIFTIN2: 1-bit (each) input: Data width expansion input ports
SHIFTIN1 => SHIFTINI,
SHIFTIN2 => SHIFTINZ2

)i

-- End of ISERDESE2 inst instantiation
Verilog fCif ({2 XA T—232)

// ISERDESE2: Input SERial/DESerializer with bitslip
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

ISERDESE2 # (

.DATA RATE ("DDR"), // "SDR" or "DDR"

.DATA WIDTH(4), // Parallel data width (2-8, 10, 14)

.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 value on the Q outputs (0/1)
LINIT Q1 (1'b0),
.INIT Q2(17b0),
LINIT_03(1'b0),
.INIT 04 (1'b0),

.INTERFACE TYPE ("MEMORY"), // "MEMORY", "MEMORY DDR3", "MEMORY QDR", "NETWORKING", or "OVERSAMPLE"
.IOBDELAY ("NONE") , // "NONE", "IBUF", "IFD", "BOTH"

.NUM _CE(2), // Number of clock enables (1 or 2)

.OFB_USED ("FALSE"), // Select OFB path (TRUE/FALSE)

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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.SERDES_MODE ("MASTER") , //

"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_04 (1’b0)
)
ISERDESE2 inst (

.0(0), //

// Q1 - Q8: 1-bit (each) output:

.Q1(Q1),

.Q2(Q2),

.Q3(Q3),

.Q4(Q4),

.05(Q5),

.Q6(Q6),

.Q7(Q7),

.Q8(Q8),

// SHIFTOUT1-SHIFTOUT2: l-bit

.SHIFTOUT1 (SHIFTOUT1),

.SHIFTOUT2 (SHIFTOUT2),

.BITSLIP(BITSLIP), //
//
//
//
//

// CE1l, CE2: 1-bit (each) input:

.CE1 (CE1),

.CE2 (CE2),

.CLKDIVP (CLKDIVP), //

// Clocks: 1-bit (each) input:

.CLK (CLK) , //

.CLKB (CLKB) , //

.CLKDIV (CLKDIV), //

.OCLK (OCLK) , //

1-bit output: Combinatorial output
Registered data outputs
(each) output: Data width expansion output ports

1-bit input: The BITSLIP pin performs a Bitslip operation synchronous to
CLKDIV when asserted (active High). Subsequently, the data seen on the Q1
to Q8 output ports will shift, as in a barrel-shifter operation, one
position every time Bitslip is invoked (DDR operation is different from
SDR) .

Data register clock enable inputs

1-bit input: TBD

ISERDESE2 clock input ports

1-bit input:
1-bit input:
1-bit input:
1-bit input:

High-speed clock input

High-speed secondary clock input
Divided clock input

High speed output clock input used when

// INTERFACE TYPE="MEMORY"
// Dynamic Clock Inversions: l-bit (each) input: Dynamic clock inversion pins to switch clock polarity
.DYNCLKDIVSEL (DYNCLKDIVSEL), // 1l-bit input: Dynamic CLKDIV inversion input

.DYNCLKSEL (DYNCLKSEL) , //

1-bit input: Dynamic CLK/CLKB inversion input

// Input Data: 1l-bit (each) input: ISERDESE2 data input ports

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

.DDLY (DDLY) , // 1l-bit input: Serial input data from IDELAYE2

.OFB (OFB) , // 1-bit input: Data feedback input from OSERDESE2

.OCLKB (OCLKB) , // 1-bit input: High speed negative edge output clock input
.RST (RST) , // 1-bit input: Active high asynchronous reset input

// SHIFTIN1-SHIFTIN2: 1-bit (each) input: Data width expansion input ports

.SHIFTIN1 (SHIFTIN1),
.SHIFTIN2 (SHIFTIN2)
)

// End of ISERDESE2 inst instantiation

MR
7 2Y—X FPGA SelectlO YV —2 m—HF— H AR
73 —X FPCGA & —4&< —h : DC Kt B L QA A F i
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& XILINXs FA4E: THAY ILAVE

KEEPER
J1)=5 47 : KEEPER Symbol

KEEPER

X10669

M=E

ZOTH Ay U AVME, MF M IE AR SND Ry OEE R T2V 40— F — /8 — L AT, 72k
ZIE, Ry MIRTU CRAFE 1 28R4 2L, KEEPER 13D Ry MU — 7 /HHUE 1 ZEREILE3, ZD%., *vb
RIAN—=NETA AT — N2> T, KEEPER 1374 — 7 /1KHUE | ZERE LT £,

R—rDERHA

R—t4& AL 2 g
O i 5 1Evh T —
FHALDAN T %
A UAB =gy 7T

i A
CORE Generator™ 3L U\ 4% —K AT
~7udDYR—k A

B3 R
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EA4E: FTHAU ILAVE & XILINXs

1S5 47 : Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

ﬂngh

LR

X4979

M=

ZOT WAy =L ACNE, FERBZUT (CLR) BEL W —h A *x—7 /v (GE) ft&Fil T —% 759, FERYIY
7 A7) (CLR) 2 High (2725 & 1F DO AT IR, 7—%H 71 (Q) 28 Low 2Vt hENET, ¥ —bMATI (G)
BLOF —k A x—7 L (GE) » High T, CLR 2% Low D&, Q IZIZT —¥ A1 D) WMEAZNET, GE 2 Low @
YA D OEII R EMICRVET, D ASDOMEIL. G 28 High 755 Low [ZHI0EH L EXICTyF NITKMESNE T,
Q HAdfEix. G £7-1% GE 28 Low ORNIIZE/LLEH A,

BHEMAGT DL, ToTFIZIERICII TS, T35 Low 12720 FEF, FPGA TlE, Z/'m— 3L By h/Ukv bk (GSR)
BT ITF4 TN T HE, BIREARKOREZS I2L—2arTEFET, GSR DF 74 MIT VT 47 High T3 3,
STARTUP_architecture 3> RV @D GSR ASIDRINIA L NR—=Z—&BINTHET 7T 47 Low IZTEET,

mER

A% e
CLR GE G D Q

1 X X X 0

0 X X NS
0 1 1 D D

0 1 0 X AL
0 1 l D D
FHALDANFE

ALAB Y T—g ]

HHE Heum

CORE Generator™ B X O\ 4 —FK AR A]

~7udHFR—h KA

ERATREG R

JERk3 24T [ T4k | EtEA

INIT 2 5 0.1 0 Ay 74Xl —argo Q M oWIMIEA R E
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& XILINXs EA4E . THAY ILAVE
=2 ~ S, > -~
VHDL it (f2RAV o T—23Y)
WD 2 ODXNFAELZNWG G X, a8 — LT T4 T B S ORI AT 9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LDCE: Transparent latch with Asynchronous Reset and
-= Gate Enable.
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1
LDCE_inst : LDCE
generic map (
INIT => '0') -- Initial value of latch (0’ or '1")
port map (
Q =>Q, -- Data output
CLR => CLR, -- Asynchronous clear/reset input
D => D, -- Data input
G => G, -- Gate input
GE => GE -- Gate enable input
)i
-- End of LDCE inst instantiation
H =2 -~ S, > -~
Verilog 58k ([ RA T —3Y)
// LDCE: Transparent latch with Asynchronous Reset and Gate Enable.
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
LDCE # (
VINIT(17b0) // Initial value of latch (17b0 or 17bl)
) LDCE inst (
.Q(Q), // Data output
.CLR(CLR), // Asynchronous clear/reset input
.D(D), // Data input
.G(G), // Gate input
.GE (GE) // Gate enable input
)i
// End of LDCE inst instantiation
= ==
¥ 1F ¥
72 Y—2 FPGA D (=W — HARBLIOF =¥ —})
HFAYUHR T 1) —X FPGA 5475 4K (HDL F)
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LDPE

71)25 47 : Transparent Data Latch with Asynchronous Preset and Gate Enable

)
X
m

LDPE | q

@
o [ ]o

X6954

M=E

ZOTFTHA L AUNL, FERMZ VYN (PRE) BL OV —k A% —7 )V (GE) (&BZiET —% 7vF T3, PRE RN
High (2722 & 130D ANFIERSIL, 7 —#H 1 (Q) 28 High I27VEvhEnET, ¥ —bhA) (G) BILOY —b A
F—7 ) (GE)  High D&, Q12T —Z A1) D) DIERH &N ET, D ANOfEIX. G 28 High 2>5 Low (ZH]V
BOHEXITyTICKEMEINET, Q BDOMEIE, G £721% GE 2% Low OIZELL R A,

BN END L, Ty FIFIERBIC TV By b, 7128 High (2720 F9, FPGA TiL, Za— 3L vy b/ Vky
N(GSR) 2777471t AE, BIRHAEOWLREES S I —arTExFET, GSROF 74NV NI T 2717 High T
I M. STARTUP_architecture 3> RV D GSR AN SJDRHNIA L N —F—%BINTHET 7747 Low I[ZTEET,

RER
ARD H A

PRE GE G D Q

1 X X X 1

0 X X b7zl

0 1 1 D D

° ! 0 X 2L 7L

0 1 l D D

FHALDAAF &

[V AR T— gy 7T

i R

CORE Generator™ }3 L OV 4 —FK ATA]

~7aDYR—k NG

FERATREGEN

JE4k BT B T4 | BB

INIT 2 #EH 0. 1 BRI AR £721% Q A—RI%+5 GSR O 7 P —h i

DYIEZ 5 E
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& XILINXs EA4E . THAY ILAVE
=2 ~ S, > -~
VHDL it (f2RAV o T—23Y)
WD 2 ODXNFAELZNWG G X, a8 — LT T4 T B S ORI AT 9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LDPE: Transparent latch with Asynchronous Set and
-= Gate Enable.
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1
LDPE_inst : LDPE
generic map (
INIT => '0') -- Initial value of latch (0’ or '1")
port map (
Q =>Q, -- Data output
CLR => CLR, -- Asynchronous preset/set input
D => D, -- Data input
G => G, -- Gate input
GE => GE -- Gate enable input
)i
-- End of LDPE inst instantiation
H =2 -~ S, > -~
Verilog 58k ([ RA T —3Y)
// LDPE: Transparent latch with Asynchronous Preset and Gate Enable.
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
LDPE # (
VINIT(17b1) // Initial value of latch (1'b0 or 17bl)
) LDPE inst (
.Q(Q), // Data output
.PRE(PRE), // Asynchronous preset/set input
.D(D), // Data input
.G(G), // Gate input
.GE (GE) // Gate enable input
)i
// End of LDPE inst instantiation
= ==
¥ 1F ¥
72 Y—2 FPGA D (=W — HARBLIOF =¥ —})
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UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com 189



http://www.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+7s

EA4E: FTHAU ILAVE & XILINXe

LUT1
71)25 47 : 1-Bit Look-Up Table with General Output

LUT1

X9852

M=

ZOTHAy L AVMI—RE T (O) RS> Ly Ty 7—7 0 (LUT) TY,

LUT O7 7> 7 arZi% B3 5720, INIT Bt AL T, & AIMEICH T2 /1% 16 TR E T4 EN
HVET, ZOZVANI ANy T 7 —FF AN —F— DR R LET, TNHOZLACNIFEARAT Y /T,
£ CLB ZAFARAIZ2 2,4 CLBIZ 4 5T oOHVET, LUT ITIFEBDONRNI=— a0 BRI 0 5
NTUATUNIDOAAI T T E LV IEMIITOLERSHLGEIHEH TEEd,

FPGA LUT U747 TlL. INIT T A—F — T ENREESNET, T 74/ ME 0 T, ASMEIC LT H
D% 0 WZBREILET (VT RELTHEEE), 7272 LELKDGE ., LUT FIIT 7 ouyyy 7y rvarwfREd 57
DI, H LW INIT AR ETHISLERHVET, LUT OEEZIEETLHIEICIIRD 2 OBHVET,

MEREERTSHEE : LUT O INIT 2R ET 5 &7 5 iE, A FTIOGRBMEIZT X TOASEZIANTH
HoaP o 7EZRBEL. ZNHOHHENS ., PIHEEZERL £,

BRI 55  UANSHERRBER OIS T 5 LUT OB AN TA—Z—ZERL, "TA—F—%&
linYy 7 OB A AR LET, BAEZHML CLEXIZZOHIED T BNHETT N, a—RN THRANZE L7223
TA—B— R ETDMENPHVET,

IR R
AR H A
10 0
0 INIT[0]
1 INIT[1]

INIT = INIT B MEICEID Y Cohiie 2 #EE

FHLLDANF &

AVAR =gy ]
HE R i
CORE Generator™ BL U7 4% —K A
~7rdOHR—h NG
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& XILINXs FA4E . FHALY ILAVE
FRAELES

B BALT & T4k S BA

INIT 16 %4 2 By M F_TPr NI T T F—T NOYPWHEZ IR E

VHDL £k (/2 RA T —S3Y)
WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1: l-input Look-Up Table with general output
—— 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

LUT1 inst : LUT1
generic map (
INIT => "00")

port map (
o => 0, -- LUT general output
I0 => I0 -- LUT input

)

-- End of LUT1 inst instantiation
Verilog FLik ({2 RFL T T—23Y)

// LUT1l: l-input Look-Up Table with general output (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT1 #(
JINIT(2'b00) // Specify LUT Contents
) LUT1 inst (
.0(0), // LUT general output
.I0(I0) // LUT input
)i

// End of LUT1 inst instantiation

s HIEHR

7 3U—2 FPGA D¥ Kk (22— HF— HARBLOF =2 —})

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

LUT1 D
J1)25 47 : 1-Bit Look-Up Table with Dual Output

LUTI_D | 1o

X8377

M=

TOFHFAy L AVNMI L EY RO I Ty F—T 4 (LUT) T, FIUHREZES O BLRLO &) 2 >0
MWBHVET, ZOTLALNINAY T 7 —E- 1T AL N —F— DI E R B - £,

H O xR AZ—ax T3, 177 LOIZRELT CLB A7AANDBIOH 77, 7213 E Ny 7 728k
LET, LUT D777 ar a2 ET 5720 INIT BHEEZEHL T, &£ ATMEICH T2 IEE 16 ERTHET
HLENHVET,

FPGA LUT U747 TlL. INIT T A—F — T ENREESNET, T 74/ ME 0 T, ASMEIC LT H
D% 0 WZBREILET (VT RELTHEEE), 7272 LELKDGE ., LUT VT 7 ouyyy 7y rvarwfgEd b7
DIZ. FLW INIT O AR ETHHENHDET, LUT OEEAIEETHHIEICIL. IRD 2 OBHVET,

B REEM T LUT O INIT [EZ2RET 2R TiE, AT IOMmBRICT X TOASEZY AR TH
Nouly /iR EL, ZNHD H A ENS MIHIEZERL £3,

BRI D5  UANSHERRBER OIS T 5 LUT OB AN TA—Z—ZERL, "TA—F—%&
lionYy 7 OB A AR LET, BAEZHML CLEXIZZOHIED T BNHETT N, a— RN THRINZE L2/
TA—L =R ETOLEBDHVET,

A EE &
AR H A
10 0] LO
0 INIT[O] INIT[0]
1 INIT[1] INIT[1]
INIT = INIT J& M ICHID Y CTohi 2 EEE

FHEALDANF %

AVAB = p
HERR Hedt
CORE Generator™ LN % —R [
~7udYR—b A

FERAARELTREME
B 24T & TI+ILE £ BA
INIT 16 2 By ME I _CEn N 0T T T —T N DHIHE LR E
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1 D: l-input Look-Up Table with general and local outputs
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

LUT1 D inst : LUTL D
generic map (
INIT => "00")

port map (
LO => LO, -- LUT local output
o => 0, -- LUT general output
I0 => I0 -- LUT input

)

-- End of LUT1 D inst instantiation

Verilog 881k (A RAV T —3Y)

// LUT1 _D: l-input Look-Up Table with general and local outputs (Mapped to a LUT6)

// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUTL D #(
JINIT(2’b00) // Specify LUT Contents
) LUT1 D inst (
.LO(LO), // LUT local output
.0 (0), // LUT general output
.I0(I0) // LUT input
)i

// End of LUT1_D inst instantiation

EER A

7 VY= FPGA Dk (=% — HARBIRT —=Z—h)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

LUTT L
J1)25 47 : 1-Bit Look-Up Table with Local Output

LUTIL | o

X8378

M=E

ZOTHFAY ZLAN F L EYRO I T YT F =70 LUT) T, ML CLB AFAANICHLHIO /15 LU
WSy T 7 ~OTRAME T D —TL 1) (LO) BBV ET, ZOZLAMNIN YT 7 —FFA /3 —5 — DOFHE
ERIELET,

LUT ® 777 ar%ET50, INIT BHEZFEHAL T, SFASEICTHH AEE 16 I TIEETHLER
&)Di‘é—o

FPGA LUT Z'U7 47 Tl&, INIT T A—X —TinBESHR ESINET, T 74/ MEL 0 T, ASEIZOPOLTH
& 0 WZBREILET (VT RELTHER), 7272 LELDGE ., LUT FIIT 7 ouaryy 7y rvarwiREd 572
DI, H LW INIT OEARETIHILERNHVET, LUT OEEZIEETLHIEICII.RD 2 OBHVET,

MEREERT S5 LUT @ INIT B2 ET5 M7 )5iE, A FVOGRBEIZT X TOANEZIANLTH
HoualyERIEEL. ZhHDH EDS . WIEEZERLET,

B REPERTIHE VAN HEROMEICH IS T LUT OF AN NRTA—H—BERL, RTA—H—%
TZaY OB E AR LET, MEEZFML CLEZIXZOFEO T NHE TI RN, a—F CTHRUICE Y2/
FGA—H—H R ETIHIVLENHVET,

mER
AR H A
10 LO
0 INIT[0]
1 INIT[1]
INIT = INIT J& M ICEID Y Thh7z 2 EEE

FHALDANF %
AV ARB =gy Bl
i 12
CORE Generator™ 3L U\ 4 —K il
~7aDYR— ]

FERAARELTREE
B 247 & TI4ILb &5 BA
INIT 16 ¥ 2 B Ml T _RC¥n N 0T o7 T —T I DYEE &R E
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1 L: 1l-input Look-Up Table with local output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

LUT1 L inst : LUTL L
generic map (
INIT => "00")

port map (
LO => LO, -- LUT local output
I0 => I0 -- LUT input

)i

-- End of LUT1 L inst instantiation
Verilog fCif ({2 XAV T—23Y)

// LUT1 L: l-input Look-Up Table with local output (Mapped to a LUT6)
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

LUT1 L #(

JINIT(2’b00) // Specify LUT Contents
) LUTL L inst (

.LO(LO), // LUT local output

.I0(I0) // LUT input
)i

// End of LUT1_L_inst instantiation

A MR

7 VU =X FPGA Dt (=% — HARBIRT —=Z—])

HAYUHR T )—X FPGA 54T 51) H4K (HDL )

UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com
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EA4E: FTHAU ILAVE & XILINXs

LUT2
J1)257 47 : 2-Bit Look-Up Table with General Output

Py LUT2

o

X8379

M=
ZOTYAY L ACNMI—RE T (O) 22 2 By bV I T T F—T L (LUT) T,

LUT 77 7arRET 50, INIT BHEZFE AL T, SEAMEICHTHH 1EE 16 HE TR E T LEN
HVFET, ZOTLAUMI Ny T 7 —FIIA NN = — DR B LET, ZNHDOZL AVMNIEART oy /T,
£ CLB ZAFAZI22 D, % CLBIZ 4 5T oOHVET, LUT ITIFBEBEDONRN) = —ar N0 BRI 5
WNTCUATOMIDOZAI T TRZELD ERIITOLERSH DG A IEHTEET,

FPGA LUT Z'U7 47 Tl INIT /T A—Z —Ti#mBENH ESNET, T 74/LMNE 0 T, ANEICH»OLTH
& 0 ICBREILET (VT RELTHERR), 727 LELDgA., LUT FUIT 47 ouvyy 7y 7varwET b1
DI H LW INIT OEAZRETHSLERHVET, LUT OEEZIEETHHIEICIZ. RD 2 OBHVET,

B REMEM T LUT O INIT [EZ2RE T2 — RN TiE, AT IOMmBRICT X TOATZY AR TH
Nouly /iR EL, ZRHD A ENS . WIEIEZERL £3,

B A EH 55 - VARSI B R OIS T2 LUT OB ATNINTA—=Z—ZEFRL, N TA—F—%
ey 7 OB AE AR L ET, BEREHML CLEXTZDOHED T RHRTT 2 a— N TRYIZEEI 2]
TA=H =R ETDIMEBRLYVET,

mE R
AR H A
Iy I0 0
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT BT Eshiz 16 HEEE 2 #EHR TR LU

THAVDANFE
S Y DE N -
o HEAE
CORE Generator™ B L O ¥ —FK NI
~7uadHR—h PN

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs EA4E . THAY ILAVE
NS 9
FERATRELEE
B RAT [ T4k &5 BA
INIT 16 %% 4 By Ml TRTER N T T T =T N OYIEEIEE
VHDL g8k (U RAVL T —32)
WD 2 ODOXNFELRNE X, a =L T2 T4 T4 B E ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT2: 2-input Look-Up Table with general output
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1
LUT2 inst : LUT2
generic map (
INIT => X"0")
port map (
o => 0, -- LUT general output
I0 => I0, -- LUT input
I1 => I1 -- LUT input
)
-- End of LUT2 inst instantiation
Verilog 881k (A RAV T —3Y)
// LUT2: 2-input Look-Up Table with general output (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
LUT2 #(
.INIT(4’h0) // Specify LUT Contents
) LUT2 inst (
.0(0), // LUT general output
.10(10), // LUT input
.I1(I1) // LUT input
)i
// End of LUT2_inst instantiation
= ==
& H 1 R
7 Y —X FPGA O ¥} (22— — TARBLT —&>—h)
HFAYUHR T 1) —X FPGA 5475 4K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

LUT2.D
J1)2F7 47 : 2-Bit Look-Up Table with Dual Output

1| T2 | o

X8380

M=

TOFYALL T AVNME 2 E ROy T F—7 L (LUT) T, FIUHERELZ S O BLLO L) 2 DO H
NRHET,

A O 1x— e Ay Z2—ax T3, 71 LOIZFEUT CLB A5 A ZARNDBIDOH F1. 72135 E Ny 7 7 1288
LET, LUT D777 ar iR ETH20, INIT BHEEZHE AL T, &£ AJMEICK T2 HE% 16 TR ET
HLBENRHYET,

FPGA LUT U747 TlZ. INIT RTA—F — T ENREENET, T 74V ML 0 T, ASMEIC oL H
D% 0 WZBREILET (VT RELTHEEE), 7272 LELDGE ., LUT VT 7 ouryy 7y riarafREd b7
DIZ. FLW INIT O AR ETHHENHVET, LUT OEAIEETHHIEICIL. RD 2 OBHVET,

MBERAHERTAHHE : LUT © INIT &2k E 5 &M ik, A FTVOMBRICTXTOANEYAN TH
Hoay 7R EL. 2SO0 HAES ., FIEEZER L £,

BRI D5  VANSHERRBER OB IS TS LUT OB AN TA—F—ZER L, "TA—F—%&
linYy 7 OB A AR LET, BMAEZHML CLEXIZZOHIEDO T RNHETT N, a—RN THRANZE L7223
TA=B = ETDMNENRHYVET,

ISR
AR H A
I 10 0 Lo
0 0 INIT[0] INIT[0]
0 1 INIT[1] INIT[1]
1 0 INIT[2] INIT[2]
1 1 INIT[3] INIT[3]
INIT = INIT b CHE ST 16 MR ffiA 2 MEs T2 Lo fi

FHALD AN

AARR T E—a aJ
A HES

CORE Generator™ } L OV 4 —FK Nl

~7udHFR—h Ry

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs EA4E . THAY ILAVE
NS 9
FERATRELEE
B BT [ T4k B
INIT 16 HE %L 4 By Ml TRTER N T T T =T N OYIEEIEE
VHDL it (A RAVIT—23Y)
WD 2 DOIXNFHELRNE ST, At —L Ty T4 T4 B S ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT2 D: 2-input Look-Up Table with general and local outputs
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1
LUT2 D inst : LUT2 D
generic map (
INIT => X"0")
port map (
LO => LO, -- LUT local output
o => 0, -- LUT general output
I0 => 10, -- LUT input
I1 => I1 -- LUT input
)i
-- End of LUT2 D inst instantiation
Verilog ik (fV XA T —23Y)
// LUT2 D: 2-input Look-Up Table with general and local outputs (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
LUT2 D #(
.INIT(4’h0) // Specify LUT Contents
) LUT2_D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
.10(10), // LUT input
.I1(I1) // LUT input
)i
// End of LUT2_L_inst instantiation
= ==
25 H 1F ¥R
7 V=X FPGA D& ¥ (=Y — TAFNBIOT —=F+—h)
HFAYUHR T 1) —X FPGA 5475 4K (HDL F)
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EA4E: FTHAU ILAVE & XILINXe

LUT2 L
71)2F 47 : 2-Bit Look-Up Table with Local Output

It LuT2_L Lo

X8381

M=

ZOTFTHAy LAV E, 28ROy T T T—T 0 (LUT) T, RIL CLB AZAAWNIZHLHIDOH HBL O
WY T 7=~ ORI T 2m =V 1) (LO) BBV ET, ZOTLALMNINY T 7 —F2 A/ —F— D
A RLET,

LUT 7 7o riar & Ed 570, INIT BHEZERL T, S ASMEICHTHH i 16 T E T AL BN
HVFET,

FPGA LUT U747 TlL. INIT T A—F —Tin B ENRESNET, T 74/ ME 0 T, ASMEIC LT H
D% 0 WZBREILET (VT RELTHEEE), 7272 LELKDGE ., LUT FIIT 7 ouyyy 7y rvarwfeEd b7
DI, H LW INIT AR ETHIMLERHVET, LUT OEEZIEETLHIEICII.RD 2 OBHVET,

MEREERTSHEE : LUT O INIT B2 RETH &7 iE, S FIOGRBEIZT X TOATEZVARNTH
Soal o 7EZREBEL. ZNHOHHENS ., PIHEEZERL £,

BRI D5  UANSHERRBER OIS T 5 LUT OB AN TA—Z—ZER L, NTA—F—%&
lionYy 7 OB A AR LET, BMAEZHML TLERZZOHIED T BNHETT N, a— RN THRINZE L7223
TA=B— R ETDMENRHVET,

i 5K
AR H A
I 10 Lo
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]

INIT = INIT J@tECTHESN - 16 #E % 2 #EHR TR LE

FHALDANF K

PO Y N E RN o
s it B8

CORE Generator™ B L O 4 —FK A ]

~7udY R —h NG

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs EA4E . THAY ILAVE
NS 9
FERATRELEE
B RAT [ T4k A
INIT 16 %% 4 By Ml TRTER N T T T =T N OYIEEIEE
VHDL g8k (U RAVL T —32)
WD 2 ODOXNFELRNE X, a =L T2 T4 T4 B E ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT2 L: 2-input Look-Up Table with local output
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1
LUT2 L inst : LUT2 L
generic map (
INIT => X"0")
port map (
LO => LO, -- LUT local output
I0 => I0, -- LUT input
I1 => I1 -- LUT input
)
-- End of LUT2 L inst instantiation
Verilog 881k (A RAV T —3Y)
// LUT2 L: 2-input Look-Up Table with local output (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
LUT2 L #(
.INIT(4’h0) // Specify LUT Contents
) LUT2 L inst (
.LO(LO), // LUT local output
.10(10), // LUT input
.I1(I1) // LUT input
)i
// End of LUT2_L_inst instantiation
= ==
& H 1 R
7 Y —X FPGA O ¥} (22— — TARBLT —&>—h)
HFAYUHR T 1) —X FPGA 5475 4K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

LUT3
J1)25 47 : 3-Bit Look-Up Table with General Output

2 LUT3

S}
o

X8382

M=

ZOTFPFAy TV AUNTI— T (0) ZES 3y oy Ty 5—7 0 (LUT) TF, LUT 7727 av%
RETHIZO, INIT BHEEFERHL T, S ATEICH THHIIMEE 16 B THRETHILENRHVET,

LUT 777y araBEdTH0, INIT BHEAZE AL T & AEICKHTHH 1EE 16 #HEE TR E T2 4R
BNFET, ZOTLAMI, Ny T 7 —F2I A NN =2 —DREE RT-LET, ZNOD L AV MNIEARAT oY/ T,
£ CLB AFARIT2 2, & CLBIZ4 >F2HbVEd, LUT ITITBEH ORI — a0 B3hb0, BpHEA(3I0 0 &5
WNTCUATOMIDOZAI T TRZEID ERIITOLERSH DG A ITEHTEET,

FPGA LUT 7' U7 47 Tlid, INIT /8T A—Z —Ti#mBENH EINET, T 74/LMNE 0 T, ANEICH»OLT H
F1% 0 IZBREN L E 3 (VT RELTHERR), 7272 LELKDLE, LUT PUIT T ouryr 7y riar#iRET 57
DI, H LW INIT OEAZRETHSLERHVET, LUT OEEZIEETHHIEICIZ.RD 2 OBHVET,

B REMEM T LUT O INIT JEZRET 2R TiE, AT IOMmBRICT X TOATZY AR TH
Nouly /iR EL, ZNHD A ENS . W ZERL £3,

B AR5 - VARSI ELR OIS T2 LUT OB ATNINTA—=Z—ZERL, N TA—F—%&
TIrYy 7 OB AE AR L ET, BEREHML CLEXTZDOHEO TR TT 2 2 — N TRyIZEEI 2]
TA=H = ETDMEBRLVET,

B R

AR H
12 Iy 10 0

0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 INIT[2]
0 1 1 INIT(3]
1 0 0 INIT[4]
1 0 1 INIT(5]
1 1 0 INIT(6]
1 1 1 INIT(7]

INIT = INIT BT ESNT- 16 EEEEE 2 TR LI

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs E 4T THA

THAVDANFE

AARR S T—ay 0l
i HESE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B 84T [} TIAIE E5t BA

INIT 16 1%L 8 B ME T TERE N 7T T T —T N O MIEE R E

VHDL 2k (/2 REA T —3Y)
WD 2 DOLBFEELRNESIT, a' — LTy T4 T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3: 3-input Look-Up Table with general output (Mapped to a LUT6)
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

LUT3 inst : LUT3
generic map (
INIT => X"00")

port map (
o => 0, -- LUT general output
I0 => I0, -- LUT input
I1 => I1, -- LUT input
I2 => I2 -- LUT input

)

-- End of LUT3_inst instantiation
Verilog FLik ({2 RFL T T—23Y)

// LUT3: 3-input Look-Up Table with general output (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT3 #(
JINIT(8”h00) // Specify LUT Contents
) LUT3 inst (
.0(0), // LUT general output
.I0(I0), // LUT input
.I1(I1), // LUT input
.I2(I2) // LUT input
)i

// End of LUT3 inst instantiation

s HIEHR

72U —X FPGA DY (2 —HF — HARBERT —F# 2 —b)

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com
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EA4E: FTHAU ILAVE & XILINXe

LUT3 D
J1)25 47 : 3-Bit Look-Up Table with Dual Output

12 LUT3_D Lo

X8383

M=

ZIOTFHAY TLAVME 3 EVRONA I T T F—T 0 (LUT) T FIUHEREE > O BLIOVLO &) 2 2O
TINRHVET,

) O ix— i Z—ax T4, 171 LOIXRUT CLB AFAZANDOBIOH J1, 72138 Sy 7 7 128
LET, LUT O7 7> 7 araiRET 57D, INIT BHEEZFEAL T HEANEICHTHH EE 16 EHTRET
HULENRHYET,

FPGA LUT U747 TlZ. INIT T A—F — T ENREESNET, T 74/ ME 0 T, ASMEIC LT H
D% 0 WZBREILET (VT RELTHEEE), 7272 LELKDGE ., LUT FIIT 7 ouyyy 7y riarwfgEd 57
DI, H LW INIT AR ETHILERHET, LUT OEEZIEETLHIEICII.RD 2 OBHVET,

mBERAHERTAHE : LUT © INIT &2 E 35— &N Tk, A FTVOMBRICTXTOANEYAN TH
Soualy 7 EERIEEEL. 2RO H HEDS  FIEZER L £,

BRI 55 UANSHERRBER DI IS5 LUT OB AN TA—F—ZERL, "TA—F—%&
lion Yy 7 OB A AR LET, MAEZHML CLEXZZOHIED T BNHETT N, a—RN THRINZE LI 723
TA=B =R ETDULENPHVET,

s 2 2%

AN HAh

12 I 10 0] LO

0 0 0 INIT[0] INIT[O]
0 0 1 INIT[1] INIT[1]
0 1 0 INIT[2] INIT[2]
0 1 1 INIT[3] INIT[3]
1 0 0 INIT[4] INIT[4]
1 0 1 INIT[5] INIT[5]
1 1 0 INIT[6] INIT[6]
1 1 1 INIT[7] INIT[7]

INIT = INIT J@tECIRESh 7z 16 % 2 #EcHR LM

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
204 http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




& XILINXs E 4T THA

THAVDANFE

AVAB =gy T
i 4%
CORE Generator™ LU 4 —F RA]
~7udYR—h A

ARG R 1%

JE4k3 847 ] TIHIE By

INIT 16 % 8 B M I _CErm N 0T T —T N OWEIEZ R E

VHDL 883k (A2 RABO T—23Y)
KD 2 ODOXBIFELZ WG AT, a8 —L Ty T4 T4 B S ORNIAE AT E7,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3 D: 3-input Look-Up Table with general and local outputs
-- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

LUT3 D inst : LUT3 D
generic map (

INIT => X"00")
port map (

LO => LO, -- LUT local output

o => 0, -- LUT general output
I0 => I0, -- LUT input

I1 => 11, -- LUT input

12 => 12 -- LUT input

)i

-- End of LUT3 D inst instantiation
Verilog FLik ({2 RFL T T—23Y)

// LUT3 D: 3-input Look-Up Table with general and local outputs (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT3 D #(
.INIT(8’h00) // Specify LUT Contents
) LUT3 D inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
LI0(I0), // LUT input
LI1(11), // LUT input
LI2(12) // LUT input
)

// End of LUT3_D inst instantiation

s HIEHR

7 Y U—X FPGA O Et (2 —%— HARBIOT —%—H)

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

LUT3 L
J1)25 47 : 3-Bit Look-Up Table with Local Output

12 LUT3_L Lo

X8384

M=

ZOTFTHAY ZTLAVNE, 3 E YOIy T T T—T L (LUT) T, RIL CLB AZAAWNIZHLHIOH HBL O
WSy T 7=~ OERIAE T 50—V ) (LO) BV ET, ZOTLAVMNINY T 7 —FiT A N\ —2— Dk
RAERLET,

LUT 7773 ariiREd 520, INIT B2 AL T, S ATMEICTT5H /1EE 16 #ETHIE T2 LEN
HVFET,

FPGA LUT U747 TlL. INIT T A—F — T ENREESNET, T 74/VME 0 T, ASMEIC LT H
jjé»o CERENLE (I T RELTHERE), 7272 LE<DGA . LUT FIIT7 ouyyy 7y i arwRETHI-
CLH LW INIT OfEZRETAHAMLERHVET, LUT OEZIETE T2 HIEICIE. RO 2 OBHDET,

MBERAHERTHHHE : LUT © INIT &2 E 5 &7 Tk, A FTVOMBERICTXTOANEYAN TH
SiouaPy 7 EERIEEL. 2SO H EDS I EEZERL £,

MBRAEZEHAITEIHE VAN RBEOMEICH ST D LUT OF AT A—R—2EFRL, NTA—H—%
Ty s OmBR A ERLET, BMAZEML TCLEXITZOFEOFREHE TR, a— R CTRYNSHEEI 3
FGA—H—H R ETHVLENHVET,

A B 3R

ARD H A
12 I I0 LO

0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 NIT[2]
0 1 1 NIT[3]
1 0 0 NIT[4]
1 0 1 NIT[5]
1 1 0 NIT[6]
1 1 1 NIT[7]

INIT = INIT B T ESNT- 16 W HA 2 TR LI

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXe

i
N
1ok
!
N
A

THAVDANFE

ARG =g aJ

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B BT E FI+ILE

E5t BA

INIT 16 4K 8 B M T _TEnm

NI T T F—T LOYEER S E

VHDL i2if ([ RE T —23Y)

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3 L: 3-input Look-Up Table with local output
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

LUT3 L inst : LUT3 L
generic map (
INIT => X"00")
port map (
LO => LO, -- LUT local output
I0 => IO, -- LUT input
I1 => 11, -- LUT input
12 => I2 -- LUT input
)i

-- End of LUT3_ L inst instantiation

Verilog B2k (A2 RA T —3Y)

KD 2 ODLNIFELRWNEA L, at— L T T4 T4 B S ORIV T £,

// LUT3 L: 3-input Look-Up Table with local output (Mapped to a LUTS6)

// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT3 L #¢(

JINIT(8”h00) // Specify LUT Contents
) LUT3_L_inst (

.LO(LO), // LUT local output

.I0(1I0), // LUT input

.I1(I1), // LUT input

.I2(I2) // LUT input
)i

// End of LUT3 L inst instantiation

s HIEHR

72U —X FPGA DY (2 —HF — HARBERT —F# 2 —b)

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

LUT4
71)25 47 : 4-Bit Look-Up-Table with General Output

LUT4

o

X8385

=
ZOTH A T AN ) (O) ZFF2 A YNNI T T T—T L (LUT) T,

LUT O7 7 rarv iR @4 520, INIT BHEa LT, & AJMEISS T 5 1% 16 EE T E T 24 8N
BNFET, ZOTLAMI, Ny T 7 —F2IA NN =2 — D EE RT7- LT, ZNODOT L AV MNIEART o/ T,
£ CLB AFAZI22 5, % CLBIZ 4 > FToHVET, LUT ITIFEHEDON) = — a0 by, Bpi2A(30 7 5
WNTCUATOMIDOZAI T TREID ERIITOLERSH DL EITEHTEET,

FPGA LUT U7 47 Tl INIT /8T A—Z —TimBENH ESNET, T 74/LMNE 0 T, ANEICH»OLTH
& 0 ICBREILET (VT RELTHERR), 727 LELDgA., LUT FUIT 47 ouvyy 7y 7 araEd b1z
DI, H LW INIT OEARETHSLERHVET, LUT OEEZIEETHHIEICIZ.RD 2 OBHVET,

MEREPFERTDHE  LUT © INIT [EZRET DR E, AT UOGmERICT X TOAZY AL TH
Nouly /iR EL. ZNHD H A ENS . WIHIEZERL £3,

mBRXEFEHTIHE : VARSNGB R OMEIZ RS T2 LUT OF AT A—H —ZEFRL, TA—HF—%
TiZaY OB LA R LET, MAZFMAEL CLEZIXZOFEO T NEETI N, a— N THRAIIZE Y728
FA—H—H R ETIVLERHVET,

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXs

RER
K] 12 I I0 0
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
INIT = INIT @& CHESh e 16 L 2 R TR LE

THAVDARNEE
A UAR L  — g ]
HE G Heum
CORE Generator™ XU 4 —F Ry
~7adHR—hK AAf

ERAREGE
=43 BAT [ TI+IbE B
INIT 16 1% 16 £ Mi TRTER NPT T F—T N DY MEE IR E

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4: 4-input Look-Up Table with general output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

LUT4 inst : LUT4
generic map (
INIT => X"0000"™)

port map (
o => 0, -- LUT general output
I0 => 10, -- LUT input
I1 => I1, -- LUT input
I2 => I2, -- LUT input
I3 => I3 -- LUT input

)

-- End of LUT4_inst instantiation
Verilog 58k (A RA2 T —33Y)

// LUT4: 4-input Look-Up Table with general output (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT4 #(

.INIT(16"h0000) // Specify LUT Contents
) LUT4 _inst (

.0(0), // LUT general output

.I0(10), // LUT input

.I1(I1), // LUT input

.I2(12), // LUT input

.I3(I3) // LUT input
)i

// End of LUT4 inst instantiation

EER AR

7 VY= FPGA Dk (=% — HARBIRT —=Z—h)

HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

LUT4 D
J1)25 47 : 4-Bit Look-Up Table with Dual Output

i3 | LUT4.D

o [5

X8386

M=

TOFYALy ZLAVNMI A EYRDONL YTy F—T7 0 (LUT) T, FIUHERER S O BLNLO L) 2 DD H
TINnHVET,

HH O ix— A 2 —ax T4, 171 LOIZFUT CLB AFAZANDOBIOH J1, 72135 HE Sy 7 7 128k
LET, LUT O7 7> 7 araiRET 57D, INIT BHEEZFEAL T SEAEICHTHHEE 16 EHTRET
HULENRHYET,

FPGA LUT U747 TlE. INIT ST A—F — T ENREENET, T 74V ME 0 T, ASMEIC LT H
D% 0 WZBREILET (VT RELTHEER), 7272 LELKDGE ., LUT FIIT 7 ouryy 7y riarwigEd b7
DI, H LW INIT OEARETHIMLERHVET, LUT OEEZIEETLHIEICII.RD 2 OBHVET,

mBRAHERTHHE : LUT © INIT 23R E 5 &N ik, ~AFTVOMBRICTXTOANEYAN TH
Soualy 7 EERIEEL. 2RO HEDS  FIIEEZER L £,

B XA ER T2 : VAPSHZA B R OEISIE T2 LUT OB ANTNRTA—=Z—&EFR L N TA—F—%
linYy 7 OB A AR LET, BMAEZHML CLERIZZOHIEDO T RNHETT N, a— RN THRINZE L7223
TA=F— R ETDMENRHVET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

AmIE R
AR H A
K] 12 I 10 0 LO
0 0 0 0 INIT[0] INIT(O]
0 0 0 1 INIT[1] INIT[1]
0 0 1 0 INIT[2] INIT[2]
0 0 1 1 INIT[3] INIT(3]
0 1 0 0 INIT[4] INIT[4]
0 1 0 1 INIT[5] INIT(5]
0 1 1 0 INIT[6] INIT(6]
0 1 1 1 INIT[7] INIT[7]
1 0 0 0 INIT[8] INIT(8]
1 0 0 1 INIT[9] INIT[9]
1 0 1 0 INIT[10] INIT(10]
1 0 1 1 INIT[11] INIT[11]
1 1 0 0 INIT[12] INIT[12]
1 1 0 1 INIT[13] INIT[13]
1 1 1 0 INIT[14] INIT[14]
1 1 1 1 INIT[15] INIT[15]
INIT = INIT @& CHESh e 16 L 2 R TR LE

THAVDARNEE
A ARBym—as A
Heda HELT
CORE Generator™ BL OV 4 —FK A
~7adHR—hK AW

ERAREGE
=43 BAT [ TI+IbE EL]
INIT 16 % 16 By M T _TERm NI T T F—T L OYEEE S E

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs EA4E . THAY ILAVE
=2 ~ S, > -~
VHDL ifib (f 2 RAVL T —3Y)
WD 2 ODXNFAELZNWG G X, a8 — LT T4 T B S ORI AT 9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT4 D: 4-input Look-Up Table with general and local outputs
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1
LUT4 D inst : LUT4 D
generic map (
INIT => X"0000"™)
port map (
LO => LO, -- LUT local output
o => 0, -- LUT general output
I0 => 10, -- LUT input
I1 => I1, -- LUT input
I2 => 12, -- LUT input
I3 => I3 -- LUT input
)i
-- End of LUT4 D inst instantiation
H =2 -~ S, > -~
Verilog 58k (/2 RBZ T —3Y)
// LUT4 D: 4-input Look-Up Table with general and local outputs (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
LUT4 D #(
.INIT(167h0000) // Specify LUT Contents
) LUT4 D inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
.I0(1I0), // LUT input
.I1(I1), // LUT input
.I2(12), // LUT input
.I3(I3) // LUT input
);
// End of LUT4 D inst instantiation
& HE R R
7 V=X FPGA O Ft (2 —%— HAFRBIOT —%2—H)
HFAYUHR T 1) —X FPGA 5475 4K (HDL F)
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EA4E: FTHAU ILAVE & XILINXe

LUT4 L
J1)2F 47 : 4-Bit Look-Up Table with Local Output

i3 | LUT4_L

X8387

M=

IOTFTHAY TLAVNE A YDy T T T—T L (LUT) T, RIL CLB AZAAWNIZH LB BL O
Wy T 7 <DL T 20— ) (LO) BBV ET, ZOTLAMINY T 7 EIFTA =2 O REE R
7mLET,

LUT 77 riarikEd 570, INIT B2 AL T, S AEIC T 5 i 16 EE T E T 50BN
HVFET,

FPGA LUT U747 TlL. INIT T A—F — T ENREENET, T 74V ME 0 T, ASMEIC LT H
D% 0 WZBREILET (VT RELTHEEE), 7272 LELKDGE, LUT VT 7 ouryy 7y riarwfgEd 57
DI, HLW INIT OEARETHIMLERHVET, LUT OEEZIEETLHIEICIIRD 2 OBHVET,

mBERAHERTHHE : LUT © INIT &2 E 35— &N ik, A FTVOMBRICTXTOANEYAN TH
Sioual o EERIEEL. 2SO H HEDS  FIIEEZERL £,

B XA R T2 - VAPSHZA B R OMEICTIG T2 LUT D% ANTNRTA—=Z—&EFR L N TA—F—%
Yy 7 OB E AR LET, B HEML CLEZXZOHEO L REHE T, A O HED IS /RTA—
ZOEICA—FEEMTOLENHVEE A,

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
214 http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




& XILINXs

AmIE R
AR H
K] 12 I 10 LO
0 0 0 0 INIT[0]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT([7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]

INIT = INIT J@ M T ESNT- 16 3 EE 2 EHTHRLI-HE

FHALD AN

AAR =g ]

e .

CORE Generator™ BL WY 4% —K R

~7adHR—hK AW

ERATEGE M

IE & 24T & TI4IE &5 BA

INTT 16 % 16 £ Ml TR NI T 9T F—T O E

HAYUHR T )—X FPGA 54T 51) H4K (HDL )

UG768 (v13.1) 2011 % 3 A 1 A
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4 L: 4-input Look-Up Table with local output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

LUT4 L inst : LUT4 L
generic map (
INIT => X"0000"™)

port map (
LO => LO, -- LUT local output
I0 => 10, -- LUT input
I1 => I1, -- LUT input
I2 => I2, -- LUT input
I3 => I3 -- LUT input

)

-- End of LUT4 L inst instantiation
Verilog g8t (A REVLT—23Y)

// LUT4 L: 4-input Look-Up Table with local output (Mapped to a LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT4 L #(

LINIT(167h0000) // Specify LUT Contents
) LUT4_ L _inst (

.LO(LO), // LUT local output

.I0(10), // LUT input

.I1(I1), // LUT input

.I2(12), // LUT input

.I3(I3) // LUT input
)i

// End of LUT4 L inst instantiation

EER AR

7 VY= FPGA Dk (=% — HARBIRT —=Z—h)

HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

LUTS

J1)2F 47 : 5-Input Lookup Table with General Output

LUTS

s

lo

[ Attributes |
[ niT=00000000 |

=

5]

5-Input Look-Up Table

X10946

M=

ZOFHA mLAUME AN S, B L HONy Ty 7 T —7 0 (LUT) ©, FEAS 32 Bk ROM (5 E v o
TRURIEE) ELTEIET 205 b AJ1oadyy 77 riarzArFIARTEET, LUT IZERARN Yy 7
BTy T FTHEANCEENDLLL DYy T i ar DA FIAMIUERESNET, LUTS 28 1 DDA
ATAAND LUT6 12, 2 DDA IFZELOHKIRITHVET N 1 5D LUT6 (2/3y 7 T&Fd, LUT5, LUT5 L, BX
NLUT5.D OFEREIZFICTF 23, LUT5L BEOLUT5.D Ti. LUTS O IE B EZWNEATAZIZHEFLT-D . LO
H A2 LT CLB IC#ike T AN TEET, LUTSL Ti LUTS DO 1 DDAFAAE-1E CLB NIZ
FIRSNADIZRL, LUT5.D TiX LUTS O HAZWNEHATAR/CLB vy 7B LU ey v/ Ol 5 IZ 8 TX
F9, LUTS TSI OERITIRESNRNO T, NEHIAT A AETZIL CLB (5 5O 2 R~ i E T AL BN
TRWERD WO THEHTEET,

LUT oadyr 77 73arZRET 50 INIT BHEIZ 32 By b 16 ERARTETAILERHYET, INIT H
WX, BT AN EHINDEEIC, FIET D INIT By MBS 1 2804 CHZETR-ESNE T, 7oL 213 Verilog
C INIT fiEi% 32°h80000000 (VHDL Ti& X”80000000”) (Z5% E T HE, AJTT_XTH 1 OLGELAMIH I 0 12720
9 (5 AJJ® AND #—R), F7-. Verilog T INIT f% 32’ hfffffffe (VHDL TlZ X”FFFFFFFE”) (2% &+ 5&. AT
NTRTEurDOBAEUAMIE T 11220 ES 6 A OR 7 —1),

FPGA LUT U747 TlL. INIT T A—F — T ENREESNET, T 74/ ME 0 T, ASMEIC LT H
D% 0 WZBREILET (VT RELTHEEE), 7272 LELKDGE ., LUT FIIT 7 ouyyy 7y riarwfgEd b7
DI, H LW INIT OEARETHISHERHVET, LUT OEEZIEETHHIEICIIRD 2 OBHVET,

mBERAHERTHHE : LUT O INIT &2 E 5 &7 Tk, A FTVOMRBRICTXTOANEYAN TH
Sioualy 7 EERIEEL. 2RO H EDS  FIEZERL £,

BRI D5 UANSHERRBER OIS T 5 LUT OB AN TA—Z—ZER L, "TA—F—%&
lionYy 7 OB A AR LET, MEEZHML TLEXIZZOHIED T BNHETT N, a— RN THRANZE L7223
TA=B— TR ETDMENHVET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

AmIE R
AN 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

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs

AR— D 5t 5

R—hr4 A ] HRE

0 i 1 5 A LUT 7
10,11, 12, 13, 14 S ) N
FHALDANF &

A AR T— Ay -

Hewm et

CORE Generator™ }3 L OV 44 —FK AT

~7adPR—k R
AR B R 1

al: 547 fi& FIAILE =551
INIT 16 #E %k 32 By ME FRTPRr T T B A

VHDL 5838 (/2 RA T —2 7))

WD 2 DODELBFIELR NGRS T, 2 — LTy T4 T4 B S ORNCAN T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUTS5: 5-input Look-Up Table with general output (Mapped to SliceM LUT6)

N 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

LUTS_inst : LUTS
generic map (

INIT => X"00000000") -- Specify LUT Contents
port map (

O => 0, -- LUT general output

I0 => IO, -- LUT input

I1 => 11, -- LUT input

I2 => I2, -- LUT input

I3 => I3, -- LUT input

14 => I4 -- LUT input

)i

-- End of LUTS5 inst instantiation

HAYUHR T )—X FPGA 54T 51) H4K (HDL )

UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com
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& XILINXe

Verilog

// LUT5:

//

// Xilinx HDL Libraries Guide, version 13.1

7 Series

LUT5 # (

.INIT (32"h00000000)

) LUT5 inst

);

.0(0),
.10 (I0),
LI1(I1),
L12(12),
LI3(I3),
.14(14)

(

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

LUT
LUT
LUT
LUT
LUT
LUT

general output
input
input
input
input
input

// End of LUTS5 inst instantiation

EER A

7 VY =X FPGA D ¥t (=% — HARBIRT —Z—})

Bt (fREVTT—23Y)

5-input Look-Up Table with general output (Mapped to a LUT6)

// Specify LUT Contents

220
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& XILINXs FA4E . FHALY ILAVE

LUTS_D

71)25 47 : 5-Input Lookup Table with General and Local Outputs

14 LUT5_D

13

& | Attributes |

| [ miT=00000000 | | LO

o

10

5-Input Look-Up Table

X10944

M=E

TOTFTYA 2L AUMEAS S, A Loy Ty T—T 0 (LUT) ©, FEREA 32 B R ROM 5 E v R
TRURIRE) LLTEMET B0, 5 Aioudyy Ty riarkArTIARTEET, LUT TR R 0Y y /i
Ty T, T HEANTEENALL DUy T7o7iarDALTFIACMUFEHSNET, LUTS 23 1 SO5A1T
ATAAND LUT6 {2, 2 DDOHAIEE DV OHIRITZHVEST 2 1 5D LUT6 123y 7 T&£¢, LUT5, LUT5 L, BX
NLUT5.D ORSREIZFIC T4 23, LUT5.L BELOLUT5.D Tid. LUTS O IME B EZ N AT A ZIZHRLT-0 . LO
H /12 FH LT CLB IZ#spe T 52N TEET, LUTSL Ti LUTS MDD 1 DD AT A AE-1E CLB NIZ
IR NADIZHR L, LUT5.D Tid LUTS O NERNIATAA/CLB Y v 7B L Oy 7 Ol FIZ 8k T
F4. LUTS TR D OEF I ESNRVD T, NEATAAE1T CLB E B OEf 2RI ETALEN
ZRVRD WO THE A TEET,

LUT oayy s 77 raryZET 5720 INIT BHIZ 32 By b 16 ERAHRETHILENHVET, INIT E
W, BEE T2 AN 0NE SN HE XIS, kT INIT By MEIC 1 2804 THZETHAE SN E T, 72&%1F Verilog
T INIT fE% 32”h80000000 (VHDL Tl X”80000000”) IZF% E T D&, AJTT_XTH 1 OFELAMEIH 11X 012720
*4 (5 AJ1D AND #—h), F7=. Verilog T INIT fli% 32’ hfffffffe (VHDL Tl X”FFFFFFFE”) ICRRETDHE. AN
BT _RTEoDBELUAMIH IE 11220 E+ (6 AS OR 7 —h)

FPGA LUT ZU3IF 47 TlE, INIT RNFA—F —THBEENRESNET, T 74/ MI 0 T, ANEIC DT H
T% 0 ICBREIL T (VT RELTHERE), 727 LELDGA., LUT FUITy7 ouvyy 7y 7varwET 51z
WIZ, LW INIT OEAZRETHLENRHYET, LUT OEEIEET I HIEICIL. RO 2 OBHVET,

MERAER TS LUT @ INIT [H2RET5 M7 )7 iE, A FVOGRBEICT X TOANEZIANLTH
Sioaly I EEREL, ZNHOH SENS . WIHEEZERLE T,

mBRXEFEHTIHE : VARSNGB R OMEIZ RS T2 LUT OF AT A—H—%EFR L, TA—HF—%
TZaY OB A AR LET, MAZFHMAEL CLEZIXZOFEO T NEETI N, a—RFTHRAIZE Y 728
FA—H—H B ETIVLERHVET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

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

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E: THAY ILAVE

AR— D 5t 5

R—k4 AR B 1 ae

O ) 1 5 A7 LUT 7]

Lo 7 1 P CLB #2#2JHD 5 AJ1 LUT A
10,11, 12, 13, 14 A 1 LUT A

THAUDANAFE

A RB Y T— W
i 13
CORE Generator™ BL O 4 —FK Nl
~7udHR—h K]

EARTREE R 1%

B BT fil T4k sRBEA
INIT 16 HE% 32 By MHE T _TEnm NI T T F—T NOHBELIEE

VHDL 883k (/2 RA O T —23Y)
KD 2 SOLREELRVE ST, I — LTIy F 47 E S ORI T E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT5 D: 5-input Look-Up Table with general and local outputs (Mapped to SliceM LUT6)
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

LUT5 D inst : LUT5 D
generic map (

INIT => X"00000000") -- Specify LUT contents
port map (

LO => LO, -- LUT local output

o => 0, -- LUT general output

I0 => 10, -- LUT input

I1 => Il1, -- LUT input

I2 => 12, -- LUT input

I3 => I3, -- LUT input

I4 => I4 -- LUT input

)i

-- End of LUT5 D inst instantiation

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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AT THAY ILAVE & XILINXs
Verilog i1t ([ RE2 L T—3Y)

// LUT5 D: 5-input Look-Up Table with general and local outputs
7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

//

LUT5 D #(

.INIT(327h0000000)

) LUT5_D_inst
.LO(LO),

)i

// End of LUT5 D inst instantiation

.0(0),

.10(10),
LI1(11),

LI2(12)
.I3(I3)
.14 (I4)

’

’

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

s HIEHR

73 V=X FPGA OB (22— — HARBERF =2y —})

(

LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output
input

input

input

input

input

// Specify LUT Contents

(Mapped to a LUT6)
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& XILINXs FA4E . FHALY ILAVE

LUTS_L

)25 47 : 5-Input Lookup Table with Local Output

4| LUT5_L
13
12 | [Atributes | Lo
r | INIT=00000000 |

10 ] 5-Input Look-Up Table

(Local Output)

X10945

M=E

TOTFTYA 2L AUMEAS S, A Loy Ty T—T 0 (LUT) ©, FEREA 32 B R ROM 5 E v R
TRURIRE) LLTEMET B0, 5 Aioudyy Ty riarkArTIARTEET, LUT TR R 0Y y /i
Ty T, T HEANTEENALL DUy T7o7iarDALTFIACMUFEHSNET, LUTS 23 1 SO5A1T
ATAAND LUT6 {2, 2 DDOHAIEE DV OHIRITZHVEST 2 1 5D LUT6 123y 7 T&£¢, LUT5, LUT5 L, BX
NLUT5.D ORSREIZFIC T4 23, LUT5.L BELOLUT5.D Tid. LUTS O IME B EZ N AT A ZIZHRLT-0 . LO
H /12 FH LT CLB IZ#spe T 52N TEET, LUTSL Ti LUTS MDD 1 DD AT A AE-1E CLB NIZ
IR NADIZHR L, LUT5.D Tid LUTS O NERNIATAA/CLB Y v 7B L Oy 7 Ol FIZ 8k T
F4. LUTS TR D OEF I ESNRVD T, NEATAAE1T CLB E B OEf 2RI ETALEN
ZRVRD WO THE A TEET,

LUT oayy s 77 raryZET 5720 INIT BHIZ 32 By b 16 ERAHRETHILENHVET, INIT E
W, BEE T2 AN 0NE SN HE XIS, kT INIT By MEIC 1 2804 THZETHAE SN E T, 72&%1F Verilog
T INIT fE% 32”h80000000 (VHDL Tl X”80000000”) IZF% E T D&, AJTT_XTH 1 OFELAMEIH 11X 012720
*4 (5 AJ1D AND #—h), F7=. Verilog T INIT fli% 32’ hfffffffe (VHDL Tl X”FFFFFFFE”) ICRRETDHE. AN
BT _RTEoDBELUAMIH IE 11220 E+ (6 AS OR 7 —h)

FPGA LUT ZU3IF 47 TlE, INIT RNFA—F —THBEENRESNET, T 74/ MI 0 T, ANEIC DT H
T% 0 ICBREIL T (VT RELTHERE), 727 LELDGA., LUT FUITy7 ouvyy 7y 7varwET 51z
WIZ, LW INIT OEAZRETHLENRHYET, LUT OEEIEET I HIEICIL. RO 2 OBHVET,

B REEM T LUT O INIT B2 3R ET 2R TiE, A"AFTIOEBEERICT X TO AN ZY AT
HAODuYy 7EZIFEL, 26D HAENS  MIHHEZERR L £9,

mBRXEFEHTIHE : VARSNGB R OMEIZ RS T2 LUT OF AT A—H—%EFR L, TA—HF—%
TZaY OB A AR LET, MAZFHMAEL CLEZIXZOFEO T NEETI N, a—RFTHRAIZE Y 728
FA—H—H B ETIVLERHVET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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AmIE R
AT Hh
14 I3 12 I 10 LO
0 0 0 0 0 INIT[0]
0 0 0 0 1 INIT[1]
0 0 0 1 0 INIT[2]
0 0 0 1 1 INIT[3]
0 0 1 0 0 INIT[4]
0 0 1 0 1 INIT[5]
0 0 1 1 0 INIT[6]
0 0 1 1 1 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

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs

AR— D 5t 5

R—h%

73 [A B HaE

LO

) 1

Wi CLB 8 6/5 AJ1 LUT Hi

10,11, 12, 13, 14

A 1 LUT AJJ

THAVDANAFE

AVAB S T—ay Tl
Ei He s
CORE Generator™ BJL U 4% —K Nl
~7uadH%R—h PN
FEARRELTREM
B BT 1B TIHILE SiBA
INIT 16 #E4% 32 By ME T _TEnm NI T T F—T VD E A E

VHDL iEik ([ RA T —23Y)

WD 2 DOXNFELRWG G, 28— LT T T H 5 ORIV T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT5 L:

LUT5 L inst :

7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

generic map

LUTS5 L

INIT => X"00000000") -- Specify LUT Contents
port map (

LO => LO, LUT local output

I0 => I0, LUT input

I1 => 11, LUT input

12 => I2, LUT input

I3 => I3, LUT input

14 => I4 LUT input

)

-- End of LUTS5 L inst instantiation

5-input Look-Up Table with local output (Mapped to SliceM LUT6)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXe

Verilog

// LUT5 L: 5-input Look-Up Table with local output (Mapped to a LUT6)
7 Series
// Xilinx HDL Libraries Guide, version 13.1

//

LUTS5 L #(

.INIT(327h0000000)

gt ([ RRAVST—23Y)

) LUTS5_L_inst

);

// End of LUT5 L inst instantiation

.LO (LO)
.I0(1I0)
LI1(I1)
.I2(1I2)
LI3(I3)
.14 (14)

’

’

’

’

’

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

EER A

7 VY =X FPGA D ¥t (=% — HARBIRT —Z—})

(

LUT
LUT
LUT
LUT
LUT
LUT

local output
input
input
input
input
input

// Specify LUT Contents

228
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& XILINXs FA4E . FHALY ILAVE

Z1)2F 47 : 6-Input Lookup Table with General Output
15 LUT6
14 14 [T LuTs
3 o)
o | | " _
] 10
12 ]
" | :‘3‘ LUT5
12
ol | :
— 10
| Attributes |
I INIT=0000000000000000 |
6-Input Look-Up Table

X10949

M=E

ZOTYAY LA AT 6 8, M L Oy T Y7 T =70 (LUT) T, FEFM 64 £k ROM (6 £k
DTRLRHRE) LLTEIET 270, 6 ANDOrYys Ty riar A FIALRTEET, LUT IZEANRRD Y
IREET )T, T FANCEENDEZL DY vy Ty 7varDATIVACNEASET, LUT6 IE, 4 #D
Ny 7T FT—7 L (LUT) DWW F i<y 7FENET, LUT6, LUT6 L, BLO LUT6.D OREREIZFRIL TT A3,
LUT6_L 3L N LUT6.D TiX, LUT6 D JHE 5 HNEAT A AZHE K L7-0, LO HZEMEHL T CLB 128k 352
ENTEET, LUT6L TIE LUTE MHDOEEREAN 1 DDATA AE-1F CLB NIZHIRENS D2 L, LUT6.D TlE
LUT6 D NEWNERATAA/CLB By 7 BL OSSN v 7 O H I8k TEXFET, LUT6 TIXH IO E
SNIRND T, NEATAAETZIF CLB 8 5 O A W R TR E T DB RN RD WO THEH TEET,

LUT oadyy 7y riavZRET 5720 INIT B 64 Evhd 16 EBEARETHLENHYET, INIT
X, BT AANDNEHSNALXIC, %5125 INIT EyMEIC 1 #E0 Y ThrzsTcEHENET, =213
Verilog T INIT f% 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF% ET D&, AT _THA 1 D
LALAMIHE I 012720 FEF (6 AJ1dD AND & —1), F7z, Verilog T INIT fE% 64 e (VHDL Tix
X"FFFFFFFFFFFFFFFE") IZRET 0L, ANNT N TErOHE UAMIH T 11220ES 6 AT OR T —H),

FPGA LUT VX747 TliE., INIT RXTA—=F —TimHENRTENET, T 74V MNE 0 T, ASMEIC» BT
F% 0 IZBREN L E3 (VT RELTHERR), 7272 LSO E., LUT VST T ouyyr 7y riar#iRET 57
WIT, LW INIT DEAZRETHLENRBHYET, LUT OEEIEET I HEICIT. RO 2 OBHVET,
MERPER TS5 LUT @ INIT B2 E T 5 B2 I7E, SAFTVORMBEICT X TOANEZIARNTH
fHoulo 7 EEtREL. 2O HENS ., PIE A ER L £,

mBRXELERTIHE VAN HEROMEICH IS T LUT OF AN NRTA—H—%ERL, R"TA—H—%
oYy OB AL AR LET, MAZHML CLEAITZOHFEDO T NEE TR, a—RF CRrIZET 72
FGA—H—H R ETIHIVLENHYET,

MR
AR 5
15 14 13 12 I 10 0
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]
0 0 0 0 1 0 INIT[2]

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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AN H A

15 14 13 12 n 10 0

0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INIT[10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
1 0 0 1 0 1 INIT[37]

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs EA4E . THAY ILAVE
AA H A
15 14 13 12 n 10 0
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]
INIT = INIT @& CHEShT- 16 HEE% 2 ¥ TR LHE

R—rDERBA
K—h 2 Zle g e
0 A 1 6/5 LUT H 73
10, 11,12, 13, 14, 15 S 1 LUT A7J

HFALYLHR T Y—ZX FPGA S47 5" H4AK (HDL F)
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& XILINXe

THAVDANFE

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

AR R 1%

B 84T [} TIAIE E5t BA

INIT 16 14K 64 £ ME TRTER NI T o7 T =7 N OB R E

VHDL 2k (/2 REA T —3Y)
WD 2 DOLBFEELRNESIT, a' — LTy T4 T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

LUT6 inst : LUT6
generic map (

INIT => X"0000000000000000"™) -- Specify LUT Contents
port map (

O => 0, -- LUT general output

I0 => IO, -- LUT input

I1 => 11, -- LUT input

12 => 12, -- LUT input

I3 => I3, -— LUT input

14 => 14, -- LUT input

I5 => I5 -— LUT input

)i

-- End of LUT6 inst instantiation
Verilog 58k ([ RE2 LT —3Y)

// LUT6: 6-input Look-Up Table with general output
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT6 #(
.INIT (647h0000000000000000) // Specify LUT Contents
) LUT6 inst (
.0(0), // LUT general output
.10(10), // LUT input
.I1(I1), // LUT input
.I2(12), // LUT input
.I3(13), // LUT input
.I4(14), // LUT input
.I5(I5) // LUT input
)

// End of LUT6_inst instantiation

HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

s HIE R

73 )—X FPGA O (22— — HARBERF —# L —])

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

1) 2547 : Six-input, 2-output, Look-Up Table
15 LUT6_2
14 14 [ LuTs
13 06
Bl | A —
10
12 ]
" | :‘; LUT5 05
12
of | :
1 10
[Attribuies |
| INIT=0000000000000000 |
6-Input Look-Up Table

X10961

M=

ZOTYA L AUNI, AT 6, K 2 @Dy T 7 T —7 )0 (LUT) T, JERIH 32 B b 7 =270 ROM (5
EyhDOTRURIEE) ELTEMET 2200, IHEATIDFIE S Ahouy vy 7y riarOngd g 2 ST IAS
MCEFET, I, HEA DLV IEDOF N 6 ANBEIOS Ajouy vy 7y riark A TIARNTHD
EHLTEFET, LUT IREARMRu v /R Ty T, THFANCEENDLELDuT vy T7o7varDA YA
MIfEHENET, LUT62 13, ATAAIZEEND A HONY I T T F—7 0 (LUT) OWEF R~y 7ENET,

LUT ouady s 77 73arZRET 570 INIT BHEIZ 64 By o 16 ERARETAILERHVET, INIT H
WX, BhET DA S NS X, %95 INIT By MEIZ 1 Z2E0YChrZ RSN ET, 7=Lx 1L, Verilog
< INIT fli% 64 hifffffiiTe (VHDL Tl% X”FFFFFFFFFFFFFFFE”) IZE BT 5L, AN T R TErD LA LISNE
06 A 112729, 1[4:0] BT _RTE¥udHELIAME 05 HAiE 11220 Ed 6 =1L 6 AJ1d OR #—F) , INIT
ED FALHSy (Bwb 31:0) 1% O5 A ouaPy s 7y ria AlmfESnEd,

FPGA LUT V37 47 Tl&, INIT RTA—Z—TiHFENHR ESNET, T74/MEL 0 T, ASEIZ» 1 bLTH
Na 0 WZBREILET (VT RELTHEEE), 7272 LELKDIGE ., LUT VT 7 ouyyy 7y riarafgEd b7
DI, HULW INIT OEAZRETHISLERHDET, LUT OEEZIEETHHIEICII. RD 2 OBHVET,
MBEREERT S5 LUT @ INIT [E2 R ET5 &7 5iE, A FTIOGHBEIZT X TOANEZIANTH
fhoaly 7 EZRREL. ZNHOH HENS ., PIEEAERL £,

B FEHTEIHE : VAN BEEZ OMEIZHRE T2 LUT OF ATNTRNTA—F—%EFRL, TA—HF—%
Ty 7 ORBRAERLET, MAZHEMEL TCLEZITZ0OFEOFREHR T, a— R TRANHE /3
TA—H—HRET DL ERHVET,

A EE &

AR H A
15 14 I3 12 11 10 05 06

0 0 0 0 0 INITL0] 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 INITL3] INIT(3]
0 0 0 1 0 0 INIT[4] INIT[4]

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E: THAY ILAVE

AA H A

0 0 0 1 0 1 INIT[5] INIT[5]
0 0 0 1 1 0 NIT[6] INIT[6]
0 0 0 1 1 1 NIT[7] INIT[7]
0 0 1 0 0 0 NIT[8] INIT[8]
0 0 1 0 0 1 NIT[9] INIT[9]
0 0 1 0 1 0 NIT[10] INIT[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] NIT[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]
1 0 1 0 0 0 INIT[8] INIT[40]

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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AA H A

1 0 1 0 0 1 INIT[9] INIT[41]
1 0 1 0 1 0 INIT[10] INIT[42]
1 0 1 0 1 1 INIT[11] INIT[43]
1 0 1 1 0 0 INIT[12] INIT[44]
1 0 1 1 0 1 INIT[13] INIT[45]
1 0 1 1 1 0 INIT[14] INIT[46]
1 0 1 1 1 1 INIT[15] INIT[47]
1 1 0 0 0 0 INIT[16] INIT[48]
1 1 0 0 0 1 INIT[17] INIT[49]
1 1 0 0 1 0 INIT[18] INIT[50]
1 1 0 0 1 1 INIT[19] INIT[51]
1 1 0 1 0 0 INIT[20] INIT[52]
1 1 0 1 0 1 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 BYETHESHZ 16 #EEL 2 TR L-E

R—bDEREA

T e 8 e

- ke ! 6/5 LUT /)
- s ! 5 AJJ LUT /)
10,11, 12, 13, 14, 15 A 1 LUT AJ
THAUDANEE

A AR — gy o

HE o

CORE Generator™ XU 4% —K A

~7adYR—h )

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXe

AR R 1%

B BT [l T4k sRBEA
INIT 16 % 64 £ M T _TEnr LUT5/6 D17 77 arv a8 E

VHDL 8k (/2 REA T —3Y)

WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT6_2: 6-input

—— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

2 output Look-Up Table

LUT6 2 inst : LUT6 2
generic map (
INIT => X"0000000000000000") -- Specify
port map (
06 => 06, -- 6/5-LUT output (l-bit)
05 => 05, -- 5-LUT output (l-bit)
10 => I0, -- LUT input (1l-bit)
I1 => I1, -- LUT input (l-bit)
2 => 12, -- LUT input (l-bit)
I3 => I3, -- LUT input (l-bit)
I4 => 14, -- LUT input (l-bit)
I5 => I5 -- LUT input (l-bit)
)i
-- End of LUT6 2 inst instantiation

LUT Contents

Verilog 581 ([ RA T —23Y)

// LUT6 2: 6-input, 2 output Look-Up Table
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT6 2 #(

.INIT (64"h0000000000000000)

) LUT6 2 inst

.06 (06),
.05(05),
.I0(I0),
LI1(11),
.I12(12),
.I3(I3),
.14 (14),
.I5(I5)
)i

//
//
//
//
//
//
!/
//

// End of LUT6

EER AR

7 V=X FPGA O EL (2 —%— TARBIORT —%—hH)

(
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit

LUT6 output

lower LUTS output
LUT input

LUT input

LUT input

LUT input

LUT input

LUT input

2 _inst instantiation

// Specify LUT Contents

(fast MUX select only available to 06 output)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXe

LUT6 D
7J1)25F 47 : 6-Input Lookup Table with General and Local Outputs
I5 LUT6_D
14 14 [ LuTs
13 o)
Bl | h
12 ~ LO

ol |

13

12

I

I

10

[ Attributes |
I INIT=0000000000000000 |

6-Input Look-Up Table

X10947

M=E

ZOTYAY LA AT 6 8, M L Oy T Y7 T =70 (LUT) T, FEFM 64 £k ROM (6 £k
DTRLRHRE) LLTEIET 270, 6 ANDOrYys Ty riar A FIALRTEET, LUT IZEANRRD Y
IREET )T, T FANCEENDEZL DY vy Ty 7varDATIVACNEASET, LUT6 IE, 4 #D
Ny 7T FT—7 L (LUT) DWW F i<y 7FENET, LUT6, LUT6 L, BLO LUT6.D OREREIZFRIL TT A3,
LUT6_L 3L N LUT6.D TiX, LUT6 D JHE 5 HNEAT A AZHE K L7-0, LO HZEMEHL T CLB 128k 352
ENTEET, LUT6L TIE LUTE MHDOEEREAN 1 DDATA AE-1F CLB NIZHIRENS D2 L, LUT6.D TlE
LUT6 D NEWNERATAA/CLB By 7 BL OSSN v 7 O H I8k TEXFET, LUT6 TIXH IO E
SNIRND T, NEATAAETZIF CLB 8 5 O A W R TR E T DB RN RD WO THEH TEET,

LUT oadyy 7y riavZRET 5720 INIT B 64 Evhd 16 EBEARETHLENHYET, INIT
X, BT AANDNEHSNALXIC, %5125 INIT EyMEIC 1 #E0 Y ThrzsTcEHENET, =213
Verilog T INIT f% 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF% ET D&, AT _THA 1 D
LALAMIHE I 012720 FEF (6 AJ1dD AND & —1), F7z, Verilog T INIT fE% 64 e (VHDL Tix
X"FFFFFFFFFFFFFFFE") IZRET 0L, ANNT N TErOHE UAMIH T 11220ES 6 AT OR T —H),

FPGA LUT U7 47 Tl INIT /T A= — T BENH EINET, T 74/LMNE 0 T, ANEICH»OLT H
F% 0 IZBREN L E3 (VT RELTHERR), 7272 LSO E., LUT VST T ouyyr 7y riar#iRET 57
WIT, LW INIT DEAZRETHLENRBHYET, LUT OEEIEET I HEICIT. RO 2 OBHVET,
MERPER TS5 LUT @ INIT B2 E T 5 B2 I7E, SAFTVORMBEICT X TOANEZIARNTH
fHoulo 7 EEtREL. 2O HENS ., PIE A ER L £,

mBRXELERTIHE VAN HEROMEICH IS T LUT OF AN NRTA—H—%ERL, R"TA—H—%
Ty 7 OHBAL AR LET, MAZFHML CLEXIZZOHFEDO T NEE T, BiHOFED LI/ T A—
YO EICaA—REHEHTILERBYET A,

am IR &

AR H A

15 14 I3 12 I 10 0] LO

0 0 0 0 0 0 INIT[0] INIT[O]

0 0 0 0 0 1 INIT[1] INIT[1]

0 0 0 0 1 0 INIT[2] INIT[2]

YAYL IR T L1)—X FPGA 54T 51) HAK (HDL )
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& XILINXs FA4E . FHALY ILAVE

AA H A

15 14 I3 12 i I0 0 LO

0 0 0 0 1 1 INIT[3] INIT[3]
0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 INIT[5] INIT[5]
0 0 0 1 1 0 INIT[6] INIT[6]
0 0 0 1 1 1 INIT[7] INIT[7]
0 0 1 0 0 0 INIT[8] INIT[8]
0 0 1 0 0 1 INIT[9] INIT[9]
0 0 1 0 1 0 INIT[10] INIT[10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 INITL16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 INIT[18] INIT[18]
0 1 0 0 1 1 INIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[32] INIT[32]
1 0 0 0 0 1 INIT[33] INIT[33]
1 0 0 0 1 0 INIT[34] INIT[34]
1 0 0 0 1 1 INIT[35] INIT[35]
1 0 0 1 0 0 INIT[36] INIT[36]
1 0 0 1 0 1 INIT[37] INIT[37]

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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AA H A

15 14 I3 12 i I0 0 LO

1 0 0 1 1 0 INIT[38] INIT[38]
1 0 0 1 1 1 INIT[39] INIT[39]
1 0 1 0 0 0 INIT[40] INIT[40]
1 0 1 0 0 1 INIT[41] INIT[41]
1 0 1 0 1 0 INIT[42] INIT[42]
1 0 1 0 1 1 INIT[43] INIT[43]
1 0 1 1 0 0 INIT[44] INIT[44]
1 0 1 1 0 1 INIT[45] INIT[45]
1 0 1 1 1 0 INIT[46] INIT[46]
1 0 1 1 1 1 INIT[47] INIT[47]
1 1 0 0 0 0 INIT[48] INIT[48]
1 1 0 0 0 1 INIT[49] INIT[49]
1 1 0 0 1 0 INIT[50] INIT[50]
1 1 0 0 1 1 INIT[51] INIT[51]
1 1 0 1 0 0 INIT[52] INIT[52]
1 1 0 1 0 1 INIT[53] INIT[53]
1 1 0 1 1 0 INIT[54] INIT[54]
1 1 0 1 1 1 INIT[55] INIT[55]
1 1 1 0 0 0 INIT[56] INIT[56]
1 1 1 0 0 1 INIT[57] INIT[57]
1 1 1 0 1 0 INIT[58] INIT[58]
1 1 1 0 1 1 INIT[59] INIT[59]
1 1 1 1 0 0 INIT[60] 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 T ESNT- 16 I EE 2 EHTHERL-H

R—rDERHA

R—k4 AR B e ae

06 H 1 6/5 LUT i/
05 A 1 5 A7 LUT 7
10, 11,12, 13, 14, 15 AS 1 LUT Ay

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs

THAVDANFE

AVAB =gy

Hih

CORE Generator™ 8L 4 —FK

P

<7ua@¥R—h

R

EARLT RS

B

247 &

T4k

=5t BA

INIT

16 %% 64 £y ME

T_C¥o

NI T T —T VORI EEIEE

VHDL 8k (A2 RA T —3Y)

Library UNISIM;

use UNISIM.vcomponents.all;

RO 2 SOILPFHELROBH B, 2 —LT=U T4 T HE

DHEICAE AT £,

-- LUT6_D: 6-input Look-Up Table with general and local outputs
-— 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

LUT6 D inst :

generic map

INIT => X"0000000000000000™)

port map (
L0 => 1O,
o => 0,
I0 => I0,
I1 => 11,
I2 => 12,
I3 => I3,
I4 => 14,

(

LUT
LUT
LUT
LUT
LUT
LUT
LUT

LUT6 D

local output
general output
input

input

input

input

input

I5 => I5 -- LUT input

)

-- End of LUT6 D inst instantiation

-- Specify LUT contents

Verilog i1t (A2 RE2 T —23Y)

// LUT6_D: 6-input Look-Up Table with general and local outputs
// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

LUT6 D #(

.INIT (64"h0000000000000000)

) LUT6_D inst

.LO(LO),
.0(0),
.I0(1I0),
LI1(11),
.I12(12),
.I3(I3),
.14 (14),
.I5(I5)
)i

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

LUT
LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output
input

input

input

input

input

input

// End of LUT6_D inst instantiation

// Specify LUT Contents

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXe

s HIE R

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXs FA4E . FHALY ILAVE

J1)2F 47 : 6-Input Lookup Table with Local Output
15 LUT6_L
14 4 [ LuTs
3 LO
s | | i _
] 10
12 ]
" | :‘3‘ LUT5
2
ol | ;
—n 10
| Attributes |
I INIT=0000000000000000 |
6-Input Look-Up Table

ZOTYAY LA AT 6 8, M L Oy T Y7 T =70 (LUT) T, FEFM 64 £k ROM (6 £k
DTRLRHRE) LLTEIET 270, 6 ANDOrYys Ty riar A FIALRTEET, LUT IZEANRRD Y
IREET )T, T FANCEENDEZL DY vy Ty 7varDATIVACNEASET, LUT6 IE, 4 #D
Ny 7T FT—7 L (LUT) DWW F i<y 7FENET, LUT6, LUT6 L, BLO LUT6.D OREREIZFRIL TT A3,
LUT6_L 3L N LUT6.D TiX, LUT6 D JHE 5 HNEAT A AZHE K L7-0, LO HZEMEHL T CLB 128k 352
ENTEET, LUT6L TIE LUTE MHDOEEREAN 1 DDATA AE-1F CLB NIZHIRENS D2 L, LUT6.D TlE
LUT6 D NEWNERATAA/CLB By 7 BL OSSN v 7 O H I8k TEXFET, LUT6 TIXH IO E
SNIRND T, NEATAAETZIF CLB 8 5 O A W R TR E T DB RN RD WO THEH TEET,

LUT oadyy 7y riavZRET 5720 INIT B 64 Evhd 16 EBEARETHLENHYET, INIT
Eix, EETAANDREHAENLEXIC, e INIT EyMEIC 1 2E0 Y TAHZELTEFEISNET, 722213
Verilog T INIT f% 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF% ET D&, AT _THA 1 D
LALAMIHE I 012720 FEF (6 AJ1dD AND & —1), F7z, Verilog T INIT fE% 64 e (VHDL Tix
X"FFFFFFFFFFFFFFFE") IZRET 0L, ANNT N TErOHE UAMIH T 11220ES 6 AT OR T —H),

FPGA LUT U7 47 Tl INIT /T A= — T BENH EINET, T 74/LMNE 0 T, ANEICH»OLT H
F% 0 IZBREN L E3 (VT RELTHERR), 7272 LSO E., LUT VST T ouyyr 7y riar#iRET 57
WIT, LW INIT DEAZRETHLENRBHYET, LUT OEEIEET I HEICIT. RO 2 OBHVET,
MERPER TS5 LUT @ INIT B2 E TR TiE, S FVOBEIEERICT X TOANEZIARNT
WAooy 7flizigE L. Zhbo HEss ., FIEE/ERL £9,

mBRXELERTIHE VAN HEROMEICH IS T LUT OF AN NRTA—H—%ERL, R"TA—H—%
Ty 7 OHBAL AR LET, MAZFHML CLEXIZZOHFEDO T NEE T, BiHOFED LI/ T A—
YO EICaA—REHEHTILERBYET A,

MR
AR 5
15 14 13 12 I 10 LO
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]
0 0 0 0 1 0 INIT[2]

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

AN H A

15 14 I3 12 I 10 LO

0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INIT[10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
1 0 0 1 0 1 INIT[37]

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs EA4E: FTHAY ILAVE
AA H A
15 14 I3 12 I 10 LO
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]
INIT = INIT @& CHEShT- 16 HEE% 2 ¥ TR LHE

R—rDERBA
R—k4 AR B 1 ae
LO 7 1 6/5 ANJ1 LUT ) E213NE CLB #e
10,11, 12, 13, 14, I5 AS 1 LUT AF

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXe

THAVDANFE

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

AR R 1%

B 84T [} TIAIE E5t BA

INIT 16 14K 64 £ ME TRTER NI T o7 T =7 N OB R E

VHDL 2k (/2 REA T —3Y)
WD 2 DOLBFEELRNESIT, a' — LTy T4 T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT6_L: 6-input Look-Up Table with local output
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

LUT6 L inst : LUT6_L
generic map (

INIT => X"0000000000000000"™) -- Specify LUT Contents
port map (

LO => LO, -- LUT local output

I0 => I0, -- LUT input

I1 => I1, -- LUT input

I2 => I2, -- LUT input

I3 => I3, -- LUT input

I4 => I4, -- LUT input

I5 => I5 -- LUT input

)i

-- End of LUT6 L inst instantiation
Verilog 58k (A RE2 T —3Y)

// LUT6_L: 6-input Look-Up Table with local output
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

LUT6 L #(
.INIT(647h0000000000000000) // Specify LUT Contents

) LUT6_ L inst (
.LO(LO), // LUT local output
.10(10), // LUT input
.I1(I1), // LUT input
.12(12), // LUT input
.I3(13), // LUT input
.I4(14), // LUT input
.I5(I5) // LUT input

)

// End of LUT6_L_inst instantiation

HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

s HIE R

73 )—X FPGA O (22— — HARBERF —# L —])

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com 247



http://www.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+7s

& XILINXs

MMCME2_ADV
J1)25 47 : Advanced Mixed Mode Clock Manager

mmmm— DADDR(6:0)
— DI(15:0)
—— CLKFBIN
—— CLKINt
——— CLKIN2
—— CLKINSEL
—— DCLK
—— DEN
— DWE
—— PSCLK
—— PSEN
—— PSINCDEC
—— PWRDWN

— RST

MMCME2_ADV

DO(15:0) |
CLKFBOUT
CLKFBOUTB
CLKFBSTOPPED
CLKINSTOPPED
CLKOUTO
CLKOUTOB
CLKOUT1
CLKOUT1B
CLKOUT2
CLKOUT2B
CLKOUT3
CLKOUT3B
CLKOUT4
CLKOUTS
CLKOUT6
DRDY
LOCKED

PSDONE

M=E

X12109

MMOME2 F, BB, 202 Foy Mo =723 2 — T, 2o 5 — (S AR — N DI DR AR T 07
T, HrryZHICHLT, FL VCO FW e YT, (il 7 b, T a—7 4 YA V2RI E TE &
T FAT IV 7B L OB HAb R —rahE T,

R—b DR EA

R—k4 24T B 1 ge
CLKFBIN AH 1 MMCM ~D 7 =Ry Jay s B
CLKFBOUT H A 1 HH MMCM 74 —R Ay Zay 7 i)
CLKFBOUTB H 1 CLKFBOUT &K HsL7=27ay 7 H7)
CLKFBSTOPPED | H/5 1 TA—=RNRy T 7ay I PME I LTI B IRT AT — 4 A B
CLKINSEL AS 1 AN NVTF T 7% —D AT — il § 515 5T, High DA
CLKINI, Low ®#4 1% CLKIN2 T,
CLKINSTOPPED H 1 AJ17ay I PME L LIZ e E R T AT —HA B
CLKIN1 AS 1 TIA<Y v I NN
CLKIN2 A 1 MMCM U7 7L R Iay 7B IIZEID R D72 D82 Jay s
AT
CLKOUTO H 7 1 CLKOUTO tH 7
CLKOUTOB H A 1 CLKOUTO o i /)
CLKOUTI H 1 CLKOUT1 H 7/
HFAYL IR TL)—X FPGA SA4T5Y (K (HDL F)
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& XILINXs

R—r4 24T g B 8E

CLKOUTIB H 1 CLKOUT1 o it 7

CLKOUT?2 H A 1 CLKOUT?2 H 7

CLKOUT2B H A 1 CLKOUT2 o it /)

CLKOUT3 H A 1 CLKOUT3 i/

CLKOUT3B Hi 1 CLKOUT3 DR #xH /)

CLKOUT4 H A 1 CLKOUT4 i/

CLKOUT5 H 1 CLKOUTS H /1

CLKOUT®6 H A 1 CLKOUTS6 H /1

DADDR<6:0> AH 7 HEAF Iy Vard o Xal—raryfol)ar7¥Fal—vary 7R
AZMAGT HATIANATT, ZONREFEH LW AL, T3TO
EvhE 0 ICTAHLERHVET,

DCLK AH 1 BAFIy 7 Var 74X al—ay R—rDVT7 7L X a7 T,

DEN A 1 HAF I Var 74Xz —2al #EEIZT 7B AT D004 3 —T )b
HIEE R T, ¥A4FIvr Va7 Xal — a2 LARNWES
X, DEN % Low I[ZEE T AL ERHVET,

DI<15:0> AH 16 Var 7 4F¥al—vay 7 =275 7 —Z AT NATT, ZONRR
PERALZWVE S, TXTOE YN 0 [T HXLERHVET,

DO<15:0> H 16 BAFIy7 Var 74X alb—ar 2T 58580 MMCM 5 —4
HhR"zxcd,

DRDY Hi 1 MMCM DX A FIv 7 Var 74X al—arHERED DEN [ B~
B AL HE9% READY H ) Td,

DWE A7 1 DADDR 7RV A~D DI 7 — X DEXIALZHIENTET7A8 A 2 —T V15
BT, HEHLARWEAIE. Low ICEETALERHVET,

LOCKED H 1 MMCM TEFHZEN TWABE RN TR T FA A IA 58 T L. PPM #ilH
WCRIEE DS — L7222 RLET, MMCM X EIRBE AR B #8h11
ey /7EZ3N50T, Uy MIKLEHVFEA, A7y rR3EIELT
Ba . ERMIHT IAANMIBEX B RAELZSGE (A h7ay 7 ohr
Y7 M) 1&, LOCKED 237 4 7% —h&iEd, LOCKED 237 47
F—hEndE, HEIMICey 7 BRERSINET,

PSCLK AT 1 P> 7R 7av s

PSDONE H 1 NABS 7T

PSEN AAN 1 PEFHS 7N AR —T v

PSINCDEC Ah 1 NI TR A VAT 7Y A M

PWRDWN AT 1 AVAB Y T = E T MMCM GREEA DL D EERL) /30— X5
LET,

RST AT 1 FERMIEYMER, RST 1E513. MMCM OIERBIU YT, ZDES

PRSI DE, MMCM 1370y ZIZRIHIL TH O 2 — 7 U220 ET,
AN a7 O5M (8RS #EE T 586, VEyMIARETT,

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXs

T 'U; 'f A1) A jj 73_ I£
AVAB T —gy wJ
E7f T
CORE Generator™ 3LV 4 —R HELE
~7udHR—h RA]
ERAARELE &
B BT {5 TIAILE sRBEA
BANDWIDTH prasdl “"OPTIMIZED” . “OPTIMIZED” U — N~ — U7 E D MMCM Ff
“HIGH” ., “"LOW” PEICH B D MMCM 1y 50 7o
VALERELET,
CLKFBOUT._ 3 ek | 2,000 ~ 64,000 5.000 R0 JE e Ja At A AT . FRTO
MULT_F FEh /N R CLKOUT 713‘)7Hj777‘8ﬁ1*'§‘51§’??5
ELFET, ZDfEL, CLKOUT# DIVIDE
B3 L O DIVCLK_DIVIDE f&lz kv i h
RN EVET, ZOMITFERTHE
ETHMLENHYET N, BEAED H A
PR—PENFT, 2L 20, 6.0 (TP HR—
rENFETHR 6.5 1TV R—PESNEFA,
CLKFBOUT._ 3 Ffire vk | —360,000 ~ 360,000 0.000 vy T 4—R w7 O KA T
PHASE TRE/ NS o rEEHTRELET, 74—y
7 raylhE 78 BHE MMCM O HY
N7y 7 B3F S TAOEIALAHS 7 b
LET,
CLKIN_PERIOD wE NS | 0.938 ~ 100,000 0.000 MMCM CLKIN A Jj D A 778 & +5 &
(nS) LEd, BEIZps T, 72&xE il
33.333 1% 33MHz DA S 7av &R L
F7T, ZOEIFSLTHRETILELD
V¥4, CLKIN1_PERIOD I% CLKINI A
JIDOANT37my 7 JE ] CLKIN2_PERIOD
1T CLKIN2 AJyd NS 7vy 7 &%
BELET,
CLKOUTO0_ 3 Az | 1,000 ~ 128,000 1.000 B JE B 55 955 A1 CLKOUT
DIVIDE_F /N R E VA=D/ A Wk s Ha“éﬁa‘%?
T, ZOff . CLKFBOUT MULT 11510;
O DIVCLK DIVIDE B2 H /7 J8 3% %%
DIREDET,
CLKOUTO_ 10 #%5 1~ 128 1 B D JE W45 953412, CLKOUT
DIVIDE ~ say M ESETAEERELE
CLKOUTS6_ 4, ZOfE. CLKFBOUT MULT f#k
DIVIDE ¥ DIVCLK DIVIDE fE (2 &9 H 77 & i %%
NIRFEVET,
CLKOUTO_ 3 Epre vk | 0.001 ~ 0.999 0.500 CLKOUT ZavZ 1 DF 2 —F 4 %A
DUTY_CYCLE ~ | &/ INENN—RNTHERELET, 0.50 O
CLKOUT6_ BE. T a—T 4 AL 50% 12730
DUTY_CYCLE F4
CLKOUTO_PHASE | 3 Efife vk | —360,000 ~ 360,000 0.000 sy T 4—R Ay 7 ORARA T
~ FREh /N R MR EHTHRELET, 74—y

CLKOUT6_PHASE

7 ray iy 78N 58 MMCM O H
T1rvy 7in T S TADMEIZAEY 7
LET,
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=4k

"84T

&

TIAIE

&t B3

CLKOUT4.
CASCADE

Pl

"FALSE”, "TRUE”

"FALSE”

HA17ay 75BN 128 L KREWE
A S E (2 —) & CLKOUT4
SEDAINC T A —RLUET,

COMPENSATION

"ZHOLD”, "BUF_IN”

"EXTERNAL”
“INTERNAL”

"ZHOLD”

a7 NFIDOFHIE, "ZHOLD” 1T E
TOHLERHVET, MMCM 71 —F
Ny Dary74¥al—ay FikEE
ELET,

"ZHOLD” : 1/O LY AZ THHR—/L
R ZA LA DL MMCM 23
ay 74 Xal—iarEnET,

“INTERNAL” : MMCM O WNH~7 4 —
Ry SRS F, B IE A
E&EhEdi,

"EXTERNAL” : FPGA D #h% vk
U— IR IESIET,

"CASCADE” : 2 20 MMCM #37
A —REHRS I ET

"BUFIN” : % D fh o i I & —
[N e N S T e € T
ShEHA, 7avys AJin
BUFG/BUFH/BUFR/GT TEREhE
noLaETT,

DIVCLK_DIVIDE

10 %

1 ~ 106

ANN7ay7iZk4 56T _XToOH iray
IO EkEREL., PFD IZA SIS
% CLKIN 24y EL %7,

REF_JITTER

3 bEfre vk
(e UMINY oy

0 ~ 0.999

0.010

MMCM 7 4 —~< 2 A& b5
728, CLKIN AJJIZ FRIEND Yy

2 —fExfEELEd, BANDWIDTH A3
"OPTIMIZED” IZFEEESNTVWA L EA
RFDBEIC AN 7oy 7\ 8T7
A—H—NBIRSNFET, EIEMT
HLGET. EHEA S 7y 7 I RIS
NAVEZ—0 Ul X—tr b (ke —
7 by B—7fl) THRETILENHY
%9, REFJITTERI % CLKINI ® A/
v —  REF_JITTER2 % CLKIN2 ® A
o d—% R ELET,

STARTUP_WAIT

Pl

“"FALSE”, “"TRUE”

“FALSE”

PAR—bSNTWEFA, "FALSE” (5%
TETHLENRHYET,

USE_FINE_PS

Pl

“"FALSE”, “"TRUE”

“FALSE”

HIB—F BT AN T A F—
%

VHDL 83k (/2 RA T —23Y)

WD 2 ODLNIFIELRWNEA L, at—L T T4 T4 B E ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;
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-- MMCME2 ADV: Advanced Mixed Mode Clock Manager
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

MMCME2 ADV_inst : MMCME2 ADV
generic map (

BANDWIDTH => "OPTIMIZED", -- Jitter programming ("HIGH","LOW","OPTIMIZED")
CLKFBOUT MULT F => 5.0, -- Multiply value for all CLKOUT (2.000-64.000).
CLKFBOUT PHASE => 0.0, —-- Phase offset in degrees of CLKEB (0.00-360.00).

-= CLKIN:PERIOD: Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).

CLKIN1 PERIOD => 0.0,

CLKINZiPERIOD => 0.0,

-- CLKOUTO_DIVIDE - CLKOUT6 DIVIDE: Divide amount for CLKOUT (1-128)

CLKOUT1 DIVIDE => 1,

CLKOUTZ_DIVIDE =1,

CLKOUT37DIVIDE =1,

CLKOUT4_DIVIDE => 1

CLKOUTS DIVIDE => 1,

CLKOUT6_DIVIDE =1,

CLKOUTO DIVIDE F => 1.0,

-- CLKOUTO DUTY CYCLE -

CLKOUTO DUTY CYCLE => 0.

CLKOUT1 DUTY CYCLE => 0

CLKOUT2 DUTY CYCLE => 0.
0
0
0

’

-- Divide amount for CLKOUTO (1.000-128.000).
CLKOUT6_DUTY CYCLE: Duty cycle for CLKOUT outputs (0.01-0.99).

’
,
. ’
CLKOUT3 DUTY CYCLE =>
CLKOUT4 DUTY CYCLE =>
CLKOUT5_DUTY CYCLE => ,

CLKOUT6_DUTY_CYCLE => 0.5,

-- CLKOUTO_ PHASE CLKOUT6_ PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).

’

’

oo o or o1 Ol

CLKOUTO_PHASE => 0.0,

CLKOUT1 PHASE => 0.0,

CLKOUTZ_PHASE => 0.0,

CLKOUT37PHASE => 0.0,

CLKOUT4_PHASE => 0.0,

CLKOUTS PHASE => 0.0,

CLKOUT6_PHASE => 0.0,

CLKOUT4 CASCADE => "FALSE", -- Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
COMPENSATION => "ZHOLD", -- "ZHOLD", "INTERNAL", "EXTERNAL" or "BUF _ IN"
DIVCLK DIVIDE => 1, -- Master division value (1-106)

-- REF_JITTER: Reference input jitter in UI (0.000-0.999).
REF JITTER1 => 0.0,
REF JITTER2 => 0.0,
STAﬁTUP_WAIT => "FALSE", -- Delays DONE until MMCM is locked (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) output: User configurable clock outputs
CLKOUTO => CLKOUTO, -- 1-bit output: CLKOUTO output
CLKOUTOB => CLKOUTOB, -- 1-bit output: Inverted CLKOUTO output
CLKOUT1 => CLKOUT1, -- 1-bit output: CLKOUT1 output
CLKOUT1B => CLKOUT1B, -- 1-bit output: Inverted CLKOUT1 output
CLKOUT2 => CLKOUTZ, -- 1-bit output: CLKOUT2 output
CLKOUT2B => CLKOUT2B, -- 1-bit output: Inverted CLKOUT2 output
CLKOUT3 => CLKOUT3, -- 1-bit output: CLKOUT3 output
CLKOUT3B => CLKOUT3B, -- 1-bit output: Inverted CLKOUT3 output
CLKOUT4 => CLKOUT4, -- 1-bit output: CLKOUT4 output
CLKOUTS5 => CLKOUTS, -- 1-bit output: CLKOUTS5 output
CLKOUT6 => CLKOUT6, -- 1-bit output: CLKOUT6 output
-- DRP Ports: 16-bit (each) output: Dynamic reconfigration ports
DO => DO, -- 16-bit output: DRP data output
DRDY => DRDY, -- 1-bit output: DRP ready output
-- Dynamic Phase Shift Ports: 1-bit (each) output: Ports used for dynamic phase shifting of the outputs
PSDONE => PSDONE, -- 1-bit output: Phase shift done output

-- Feedback Clocks: 1-bit (each) output: Clock feedback ports

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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CLKFBOUT => CLKFBOUT, -- 1-bit output: Feedback clock output
CLKFBOUTB => CLKFBOUTB, -- 1-bit output: Inverted CLKFBOUT
-- Status Ports: 1l-bit (each) output: MMCM status ports
CLKFBSTOPPED => CLKFBSTOPPED, -- 1l-bit output: Feedback clock stopped output
CLKINSTOPPED => CLKINSTOPPED, -- 1l-bit output: Input clock stopped output
LOCKED => LOCKED, -- 1-bit output: LOCK output
-- Clock Inputs: 1-bit (each) input: Clock inputs
CLKIN1 => CLKINI, -- 1-bit input: Primary clock input
CLKIN2 => CLKINZ2, -- 1-bit input: Secondary clock input
-- Control Ports: 1l-bit (each) input: MMCM control ports
CLKINSEL => CLKINSEL, -- 1-bit input: Clock select input
PWRDWN => PWRDWN, -- 1-bit input: Power-down input
RST => RST, -- 1-bit input: Reset input
-- DRP Ports: 7-bit (each) input: Dynamic reconfigration ports
DADDR => DADDR, -- 7-bit input: DRP adrress input
DCLK => DCLK, -- 1-bit input: DRP clock input
DEN => DEN, -- 1-bit input: DRP enable input
DI => DI, -- 16-bit input: DRP data input
DWE => DWE, -- 1-bit input: DRP write enable input
-- Dynamic Phase Shift Ports: 1-bit (each) input: Ports used for dynamic phase shifting of the outputs
PSCLK => PSCLK, -- 1-bit input: Phase shift clock input
PSEN => PSEN, -- 1-bit input: Phase shift enable input
PSINCDEC => PSINCDEC, -- 1-bit input: Phase shift increment/decrement input
-- Feedback Clocks: 1-bit (each) input: Clock feedback ports
CLKFBIN => CLKFBIN -- 1-bit input: Feedback clock input
)i
-- End of MMCME2 ADV_inst instantiation
. —" -, ~ ~
Verilog F2if ({1 RAVLT—23Y)
// MMCME2_ ADV: Advanced Mixed Mode Clock Manager
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
MMCME2 ADV # (
.BANDWIDTH ("OPTIMIZED"), // Jitter programming ("HIGH","LOW","OPTIMIZED")
.CLKFBOUT MULT F(5.0), // Multiply value for all CLKOUT (2.000-64.000).
.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 30 MHz).

.CLKIN1 PERIOD(0.0),

.CLKIN2_ PERIOD(0.0),

// CLKOUTO DIVIDE - CLKOUT6 DIVIDE: Divide amount for CLKOUT (1-128)

.CLKOUT1 DIVIDE (1),

.CLKOUT2_ DIVIDE (1

.CLKOUT3_DIVIDE (1

.CLKOUT4 DIVIDE (1
(1
(1

’

’

.CLKOUTS_DIVIDE
.CLKOUT6_ DIVIDE ,
.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),
.CLKOUTS_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),
(0
(

’

)
)
),
)
)
)

.CLKOUT4 PHASE (0.0),
.CLKOUTS_PHASE (0.0),
.CLKOUT6_PHASE (0.0),

.CLKOUT4_ CASCADE ("FALSE"), // Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
.COMPENSATION ("ZHOLD") , // "ZHOLD", "INTERNAL", "EXTERNAL" or "BUF IN"
.DIVCLK DIVIDE (1), // Master division value (1-106)

// REF_JITTER: Reference input jitter in UI (0.000-0.999).
.REF_JITTER1(0.0),
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.REF_JITTER2(0.0),
.STARTUP_WAIT ("FALSE"), // Delays DONE until MMCM is locked (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")

’
’
’
’

)
MMCME2 ADV_inst (
// Clock Outputs: 1l-bit (each) output: User configurable clock outputs

.CLKOUTO (CLKOUTO) , // 1-bit output: CLKOUTO output
.CLKOUTOB (CLKOUTOB) , // 1l-bit output: Inverted CLKOUTO output
.CLKOUT1 (CLKOUT1) , // 1-bit output: CLKOUT1 output
.CLKOUT1B (CLKOUT1B) , // 1l-bit output: Inverted CLKOUT1 output
.CLKOUT2 (CLKOUT2) , // 1-bit output: CLKOUT2 output
.CLKOUT2B (CLKOUTZ2B) , // 1l-bit output: Inverted CLKOUT2 output
.CLKOUT3 (CLKOUT3) , // 1l-bit output: CLKOUT3 output
.CLKOUT3B (CLKOUT3B) , // 1l-bit output: Inverted CLKOUT3 output
.CLKOUT4 (CLKOUT4) , // 1l-bit output: CLKOUT4 output

.CLKOUTS5 (CLKOUTS) , // 1-bit output: CLKOUTS5 output

.CLKOUT®6 (CLKOUT®6) , // 1l-bit output: CLKOUT6 output

// DRP Ports: 16-bit (each) output: Dynamic reconfigration ports

.DO (DO) , // 1l6-bit output: DRP data output

.DRDY (DRDY) , // 1-bit output: DRP ready output

// Dynamic Phase Shift Ports: 1-bit (each) output: Ports used for dynamic phase shifting of the outputs
.PSDONE (PSDONE) , // 1-bit output: Phase shift done output
// Feedback Clocks: 1l-bit (each) output: Clock feedback ports
.CLKFBOUT (CLKFBOUT) , // 1-bit output: Feedback clock output
.CLKFBOUTB (CLKFBOUTB) , // 1l-bit output: Inverted CLKFBOUT

// Status Ports: 1l-bit (each) output: MMCM status ports
.CLKFBSTOPPED (CLKFBSTOPPED), // 1-bit output: Feedback clock stopped output
.CLKINSTOPPED (CLKINSTOPPED), // 1l-bit output: Input clock stopped output

.LOCKED (LOCKED) , // 1-bit output: LOCK output

// Clock Inputs: 1l-bit (each) input: Clock inputs

.CLKIN1 (CLKIN1), // 1l-bit input: Primary clock input

.CLKIN2 (CLKIN2), // 1l-bit input: Secondary clock input

// Control Ports: 1l-bit (each) input: MMCM control ports

.CLKINSEL (CLKINSEL), // 1l-bit input: Clock select input

. PWRDWN (PWRDWN) , // 1l-bit input: Power-down input

.RST (RST) , // 1l-bit input: Reset input

// DRP Ports: 7-bit (each) input: Dynamic reconfigration ports

.DADDR (DADDR) , // T7-bit input: DRP adrress input

.DCLK (DCLK) , // 1-bit input: DRP clock input

.DEN (DEN) , // 1-bit input: DRP enable input

.DI(DI), // 1l6-bit input: DRP data input

.DWE (DWE) , // 1l-bit input: DRP write enable input

// Dynamic Phase Shift Ports: 1-bit (each) input: Ports used for dynamic phase shifting of the outputs
.PSCLK (PSCLK) , // 1l-bit input: Phase shift clock input

.PSEN (PSEN) , // 1-bit input: Phase shift enable input

.PSINCDEC (PSINCDEC), // 1-bit input: Phase shift increment/decrement input
// Feedback Clocks: 1l-bit (each) input: Clock feedback ports

.CLKFBIN (CLKFBIN) // 1l-bit input: Feedback clock input

)

// End of MMCME2 ADV inst instantiation

s HIEHR

7YY —=R FPGA DEF (=¥ — DANBLOT =4+ —1)
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MMCME2_BASE

71)=F 47 : Mixed signal block designed to support clock network deskew, frequency

synthesis, and jitter reduction.

MMCM_BASE

—— CLKFBIN

Cc

—] CLKFIN1

—— PWRDWN

— RST

CLKFBOUT |——

LKFBOUTB ——

CLKOUTO |—

CLKOUTOB |——

CLKOUT1 pb—

CLKOUT1B |——

CLKOUT2 |—

CLKOUT2B |——
CLKOUT3 |—
CLKOUT3B |——
CLKOUT4 b——
CLKOUTS |—
CLKOUT6 |—

LOCKED |——

ME

X11186

ZDOaAVR—F NI, 7avy Xy T —7 DAF 2 —FHHE | B E K, Vo — KA R — 5720 DRAE
F7aylTY, 00% 2 THE. Ol % 3 THRATHIIOH T 0l I L357E, 750 0 horZ—%2EHBlc 70l
ATEET, 727701 DD VCO TTRTOAVZ—%ERENT 5720, VCO BEE K HE T Tl v 2 —
WXL CRICIZT AR ERHYET, CLKFBOUT 3L CLKFBOUTB 1Zuy v 7 2 BREh 4 2D TE £ 28,
CLKin B EFRICICTHMLENHYET,

R—b D& A

R—r4£ BT = HEBE

CLKFBIN AH 1 gay g T4—RKR_w I ANH

CLKFBOUT H A 1 B MMCM 74 —FR w7 H 7

CLKFBOUTB Hi A 1 KL= MMCM 74 —R w7 Zay 7 H 7

CLKIN1 A7 1 WHZay 7 AT

CLKOUTI[0:6] H 7 7.1 vk 22— —arT74XaT7 L Jay 77 (0 ~ 6) T, VCO (i
7 (e—HF—HIETTHE) % 1 (OSA/3R) 35 128 ETOMTHEL
LR ETEET, Hhoay 23 (Y 7hEn WG
BIEBEWICALAE D i > TRV, #8787 4 —RK Ny a7 4%
L—a I A 1ray ZiIcHi 6 ET,
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R—r4 24T 1] e
CLKOUTI[0:3]B H 77 4.1k CLKOUT[0:3] #KHAL7=b DT,
LOCKED H 1 MMCM CERIITODEERIMEN TR T TA A MR ZE T L, PPM
FaPHN TR — L7222 R LET, MMCM (X E IR AR
WCHBIMIZey ZIREBIZR20 T, Ve MIRETT, AJ1vavy
PEIEUTZIBE . EIRMHE T IA AL MOER DA LSS (N
Siray 7 OAARS TR E) 1Z. LOCKED 2N F 47 —h&nEd,
LOCKED MT 4 7% —h&nsdé, BBy 7 R ERINET,
PWRDWN AH 1 AV ARE v —RENTZ MMCM CREEF Ob D& ERL) 230 —
2L LET,
RST A7J 1 RV MEB, RST {E51L. MMCM O IERBIV v TT,
ZOEENEEENDE MMCM 12270y ZICFEHIL TH A X —
TR ET, Ahrayrot: Bk ERE) 22T 585
AV EYMIARETY,
THADANEE
AAR =g C)
e ARH]
CORE Generator™ 8L N7 4P —K HELE
~ZudDYR—h NG}
ERARELE
B BT & TIAIE EREA
BANDWIDTH ==l “"OPTIMIZED” "OPTIMIZED” | v & it~ —T 720D MMCM H#EIZ
"HIGH”, BESA MMCM 7y I35 7Y R h%
"LOW” BELET,
CLKFBOUT MULT_F 3 e vk | 5.0 ~ 1.0 MO JE A E T840, TCo
FE N R | 64.0 CLKOUT Zay 7 W & fE 3 aEEfEEL
F4, ZOfEL, CLKOUT#DIVIDE ffi X
U DIVCLK DIVIDE iz &9 Hi 77 J& % %k 3
FEVET,
CLKFBOUT_PHASE 3 Ffire vk | -360,000 ~ 0.000 sy T 4—R Ay I O FF T By e
BN | 360,000 EHTHRELET, 74— w7 Javi%x
7T BHEMMCM O 17y s 33T
ADEITAL 7L ET,
CLKIN1_PERIOD SE NS | 1,000 ~ 0.000 MMCM CLKINT A/ AN E#%E R EL &
(nS) 1000.000 T, FEEIL ps T, ZOMEIXMLTHRETD
VERHYET,
CLKOUTO_DIVIDE_F 3 Ffire vk | 1,000 ~ 1.000 R JE 3 B 9 58412 . CLKOUT
B/ NS | 128,000 ray Mk ETHEERRELE
4, ZOfE. CLKFBOUT MULT fE¥ X8
DIVCLK_DIVIDE fE 2 X0 H ) & i Fehs
FNET,
CLKOUT[0:6].DUTY_ 3 Efze vk | 0.001 ~ 0.500 CLKOUT 7uy /N OFT 2—F 4 %47
CYCLE FEy N [ 0.999 NENR—TNTHRELET, 0.50 DA,
Fa—T 4 B AT 50% (2720 FET,
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=5k

"84T

fE

TIAIE

&t B3

CLKOUTI[0:6]_PHASE

3 Bfre
PR/ NS

-360,000 ~
360,000

0.000

CLKOUT Zuv 7 i h DN A7 & e fE
HCHRELET, 901290 U501 ¥ A7
JV) DAFEA T vk, 180 13 180 E 2 45D 1
Y A7) ONARA 7 B b RLUET,

CLOCK_HOLD

7 — ARk

FALSE, TRUE

FALSE

TRUE IZRET 5L, VCO &M %)5 CLKIN
R T DO BRI ET,

DIVCLK_DIVIDE

B

1~ 128

ANN17ay 235 T _XCOM N r7ay o
STEEIEEL, PED IZA &M% CLKIN
%éj\}% Li—aﬁo

REF_JITTER1

3 bfreyh
FEBN /SR

0.000 ~
0.999

0.010

MMCM 7t —~ o2& it 575, U

TR 7ay I TRIEND Y X —EE TS
FELET, BANDWIDTH % “OPTIMIZED” |
BESNTWDE ENRHOBAIC AN
0 J R /3T A= — R mIRE N FE T,

ENBEH CHAL AT, BE A 17yl F
MENBDYZ—D Ul 28—tk (ke —72
by B —2f8) THRETHILERHVET,

STARTUP_WAIT

7 — Ak

FALSE

FALSE

ZORBMEFTYTR—FINTWEE A,

VHDL ik (/2 RAVI T —2 7))

WD 2 DDOIXBPIFAELZWGEIE, a8 =L T2 T4 T A E S ORNTHE AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MMCME2 BASE: Base Mixed Mode Clock Manager

-— 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

MMCME2 BASE inst :
generic map (

BANDWIDTH => "OPTIMIZED",

CLKFBOUT MULT F => 5.
CLKFBOUT PHASE => 0.0
CLKIN1 PERIOD => 0.0,

-- CLKOUTO_DIVIDE - CLKOUT6

CLKOUT1 DIVIDE => 1,
CLKOUT2_DIVIDE =>
CLKOUT3 DIVIDE =>
CLKOUT4_DIVIDE =>
CLKOUT5 DIVIDE =>
CLKOUT6_DIVIDE => 1
CLKOUTO_DIVIDE_F => 1
-- CLKOUTO_DUTY CYCLE
CLKOUTO_DUTY_CYCLE =>
CLKOUT1_DUTY_CYCLE =>
CLKOUT2_DUTY_CYCLE =>
CLKOUT3_DUTY_CYCLE =>

1
1
1
1

~ S~ S~~~

MMCMEZ2 BASE

, -- Phase offset in degrees of CLKFB

-- Jitter programming

("HIGH","LOW", "OPTIMIZED")
0, -- Multiply value for all CLKOUT (2.000-64.000).

(0.00-360.00) .

-— Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).

.0, —— Divide amount for CLKOUTO

[oNeNeNoN

c
.5
.5
.5
.5

~ N~ 0~ ~

DIVIDE:

Divide amount for each CLKOUT

(1-128)

(1.000-128.000) .
LKOUT6_DUTY_CYCLE: Duty cycle for each CLKOUT (0.01-0.99).

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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CLKOUT4_ DUTY CYCLE => 0.5,
CLKOUT5 DUTY CYCLE => 0.5,
CLKOUT6_DUTY CYCLE => 0.5,
-- CLKOUTO_ PHASE - CLKOUT6 PHASE: Phase offset for each CLKOUT (-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")
DIVCLK_DIVIDE => 1, -- Master division value (1-106)
REF_JITTER1 => 0.0, -- Reference input jitter in UI (0.000-0.999).
STARTUP WAIT => "FALSE" -- Delays DONE until MMCM is locked ("TRUE"/"FALSE")
)
port map (
-- Clock Outputs: 1l-bit (each) output: User configurable clock outputs
CLKOUTO => CLKOUTO, -- 1-bit output: CLKOUTO output
CLKOUTOB => CLKOUTOB, - 1l-bit output: Inverted CLKOUTO output
CLKOUT1 => CLKOUT1, -- 1-bit output: CLKOUT1 output
CLKOUT1B => CLKOUT1B, -- 1l-bit output: Inverted CLKOUT1l output
CLKOUT2 => CLKOUTZ, -- 1-bit output: CLKOUT2 output
CLKOUT2B => CLKOUTZ2B, -- 1l-bit output: Inverted CLKOUT2 output
CLKOUT3 => CLKOUT3, -- 1-bit output: CLKOUT3 output
CLKOUT3B => CLKOUT3B, -- 1l-bit output: Inverted CLKOUT3 output
CLKOUT4 => CLKOUT4, -- 1-bit output: CLKOUT4 output
CLKOUTS5 => CLKOUTS5, -- 1-bit output: CLKOUTS5 output
CLKOUT6 => CLKOUT6, -- 1-bit output: CLKOUT6 output
-- Feedback Clocks: 1-bit (each) output: Clock feedback ports
CLKFBOUT => CLKFBOUT, -- 1-bit output: Feedback clock output
CLKFBOUTB => CLKFBOUTB, -- 1l-bit output: Inverted CLKEFBOUT output
-- Status Port: 1l-bit (each) output: MMCM status ports
LOCKED => LOCKED, -- 1-bit output: LOCK output
-- Clock Input: 1-bit (each) input: Clock input
CLKIN1l => CLKIN1,
-- Control Ports: 1l-bit (each) input: MMCM control ports
PWRDWN => PWRDWN, -- 1-bit input: Power-down input
RST => RST, -- 1l-bit input: Reset input
-- Feedback Clocks: 1-bit (each) input: Clock feedback ports
CLKFBIN => CLKFBIN -- 1l-bit input: Feedback clock input
)i
-- End of MMCME2 BASE inst instantiation
HFAYV IR T V=X FPGA S4T5Y H4/FK (HDL A)
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Verilog

Bt (fREVTT—23Y)

// MMCME2_ BASE: Base Mixed Mode Clock Manager
7 Series

//

// Xilinx HDL Libraries Guide,

MMCME2 BASE # (
.BANDWIDTH ("OPTIMIZED"),
.CLKFBOUT MULT F(5.0),
.CLKFBOUT_PHASE (0.0),

)

.CLKIN1 PERIOD(O.

O)I

// Jitter programming
// Multiply value for all CLKOUT
// Phase offset in degrees of CLKFB
// Input clock period in ns to ps resolution

version 13.1

("HIGH","LOW","OPTIMIZED")

(2.000-64.000) .
(0.00-360.00) .
(i.e.

// CLKOUTO DIVIDE - CLKOUT6 DIVIDE: Divide amount for each CLKOUT (1-128)

.CLKOUT1 DIVIDE (1),

.CLKOUT2_ DIVIDE
.CLKOUT3 DIVIDE

.CLKOUTS_DIVIDE
.CLKOUT6_DIVIDE

(1
(1
.CLKOUT4_ DIVIDE (1
(1
(1

)
)
)
)
)
)

’
’
’
’
’

.CLKOUTO DIVIDE F(1.0),

.CLKOUT1 DUTY CYCLE (0
.CLKOUT2 DUTY CYCLE (0.
.CLKOUT3 DUTY CYCLE (0
.CLKOUT4 DUTY CYCLE (0.
.CLKOUT5 DUTY CYCLE (0

.5),
5)
-5) .,
5)
-5) .,

.CLKOUT6 DUTY CYCLE(0.5),

// CLKOUTO PHASE - CLKOUT6 PHASE: Phase offset for each CLKOUT

.CLKOUTO_PHASE (0.
.CLKOUT1_PHASE (0.
.CLKOUT2_PHASE (
.CLKOUT3_PHASE (
.CLKOUT4_PHASE (
.CLKOUT5_PHASE (
.CLKOUT6_PHASE (0.

0
0
0
0

.CLKOUT4 CASCADE ("FALSE"),

.DIVCLK DIVIDE (1)
.REF_JITTERL (0.0)

0),
O)I

.0),
.0),
.0),
.0),

0)/

’

’

.STARTUP WAIT ("FALSE")

MMCME2 BASE inst (

)

// Clock Outputs:
.CLKOUTO (CLKOUTO) ,
.CLKOUTOB (CLKOUTOB) , //
.CLKOUT1 (CLKOUT1) ,
.CLKOUT1B (CLKOUT1B) , //
.CLKOUT2 (CLKOUT2) ,
.CLKOUT2B (CLKOUT2B) , //
.CLKOUT3 (CLKOUT3) ,
.CLKOUT3B (CLKOUT3B) , //
.CLKOUT4 (CLKOUT4) ,
.CLKOUT5 (CLKOUT5) ,
.CLKOUT6 (CLKOUT®6) ,
// Feedback Clocks:
.CLKFBOUT (CLKFBOUT) , //
.CLKFBOUTB (CLKFBOUTB), //

// Status Port: 1-bit (each) output:
.LOCKED (LOCKED) , // 1-bit output:
// Clock Input: 1l-bit (each) input:
.CLKINI1 (CLKIN1),

// Control Ports: l-bit (each) input:

. PWRDWN (PWRDWN) ,
.RST (RST) ,

// Feedback Clocks:
.CLKFBIN (CLKFBIN)

1-bit
//

//
//
//
//
//

//
1-bit

(each)

_ - // Divide amount for CLKOUTO
// CLKOUTO DUTY CYCLE - CLKOUT6 DUTY CYCLE: Duty cycle for each CLKOUT (0.01-0.99).
.CLKOUTO_DUTY_ CYCLE(0.5),

// Cascase CLKOUT4 counter with CLKOUT6
// Master division value
// Reference input jitter in UI

(1-106)

(1.000-128.000) .

(0.000-0.999) .

33.333 is 30 MHz).

(-360.000-360.000) .

("TRUE"/"FALSE")

// Delays DONE until MMCM is locked ("TRUE"/"FALSE")

1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
(each)

1-bit output:
1-bit output:
MMCM status ports

// 1-bit input:
// 1-bit input: Reset input

1-bit

(each)

input:

// 1-bit input:

// End of MMCME2 BASE inst instantiation

output: User configurable
output:
output:
output:
output:
output:
output:
output:
output:
output:
output:
output:
output:

CLKOUTO output
Inverted CLKOUTO
CLKOUT1 output
Inverted CLKOUT1
CLKOUT2 output
Inverted CLKOUT2
CLKOUT3 output
Inverted CLKOUT3
CLKOUT4 output
CLKOUT5 output
CLKOUT6 output

clock outputs
output
output
output

output

Clock feedback ports
Feedback clock output
Inverted CLKFBOUT output

LOCK output

Clock input

MMCM control ports
Power-down input

Clock feedback ports
Feedback clock input
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& XILINXs FA4E: THAY ILAVE

MUXF7

T1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF7

X10684

ME

ZOTHAY VAN MIST DN I T T T=TNVEMBRGDYE T 1 77 7ar DNy Ty T T—=7 V%
721X 8:1 v NV TF LI —FAER T DO D~ N TSI — Ty sar kA TIACRLET, 10 BEOVIL AT
(21X, MUXF6 ou— /L7 (LO) 285 L4, BLZRAD (S) 1%, EONER Yy THEREBI C&E4, S 2% Low
DAL 10 2BIREN, High DA 11 ABIRENE T,

ZDIEN, m— BV 2D MUXFT.D BX O MUXFT L WY BApAZAI T FF IV TLATINIIOZAI T
THZ LV EMIZITOVNENS LGS IERATEET,

i 2 3}

AR 7
S I0 I (0]

0 10 X 10

1 X 11 11

X 0 0

X 1 1 1

R—r4& AL B 1 RE

O i) 1 NHEAR~D MUX O H 5

10 AA 1 A7 (MUXF6 LO H{ 7712 82#0)
11 AT 1 AJ1 (MUXF6 LO H 2 ##%)
S AT 1 MUX ~D AL 7k
THAVDARNEE

AVAF = |

Hewm i

CORE Generator™ L w4 —F 2l

~ /DR —k NG
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UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com 261
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

MUXF7_inst : MUXF7

port map (
o =>0, -- Output of MUX to general routing
I0 => I0, ~-- Input (tie to LUT6 06 pin)
I1 => I1, -- Input (tie to LUT6 06 pin)
S => S —-- Input select to MUX

)i

-- End of MUXF7_ inst instantiation
Verilog L ({2 RB LT —23)

// MUXF7: CLB MUX to tie two LUT6’s or MUXF6’s together with general output
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

MUXF7 MUXF7iinst (
.0(0), // Output of MUX to general routing
.I0(I0), // Input (tie to LUT6 06 pin)
.I1(I1), // Input (tie to LUT6 06 pin)
.S (S) // Input select to MUX

)i

// End of MUXF7_inst instantiation
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& XILINXs FA4E: THAY ILAVE

MUXF7_D

71)2F 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF7_D
10 Lo

O
1

X10685

M=E

TOTFHAY L AVNME RIS T AV I TS F—T VAR T T I s ary DI TS F—T )L
F7713 16:1 w LV F LI —2 Bl TATD DO NF Lo — T gk A FVAVRLET, 10 BIOVL
ANNZTIE MUXF6 o —hv ) (LO) 2k LET, BELZRATI (S) 1X. EONE Ry M THLEREI TE£4, SN
Low D413 10 2 EINESH, High DAL 11 ASHB RSN ET,

H 0 & LO T, eEmIiZRU Y, ) O lx—MmiAZ—axs/ Cd, LO H711%. R CLB AF7 A AN
WZHABDANNEDEERFIERHLET,

iR
AR 5
S 10 I 0] LO
0 10 X 10 10
1 X 11 11 11
X 0 0 0 0
1 1 1 1

R—b D &R A

R—r4& 73 H B T aE

O Ht7 1 LB ~D MUX O 7
LO i 1 72— A VB~ MUX O H7)
10 A 1 AJ3 (MUXF6 LO Hi 7712 85#5%)
[1 AT 1 AJ1 (MUXF6 LO H 7712 82#5¢)
S AT 1 MUX ~®O A&V ZR
THAVDARNEE

AVAR = |

Hewm i

CORE Generator™ L w4 —FR 2Nl

~7rdOHR—k NG
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UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com 263




EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7 D: CLB MUX to tie two MUXF6'’s together with general and local outputs
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

MUXF7 D inst : MUXF7 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to LUT6 06 pin)
I1 => I1, -- Input (tie to LUT6 06 pin)
S => S -- Input select to MUX

)

-- End of MUXF7 D inst instantiation
Verilog 581t (A2 A2 T —23Y)

// MUXF7 _D: CLB MUX to tie two LUT6’s or MUXF6’s together with general and local outputs
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

MUXF7 D MUXF7 D inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to LUT6 06 pin)
.I1(I1), // Input (tie to LUT6 06 pin)
.S (S) // Input select to MUX

)i

// End of MUXF7_D_inst instantiation
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& XILINXs

MUXF7_L

)25 47 : 2-to—1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo

il

X10686

ME

TOTFTYALY ZUVAUMI SHET ALY I T VT F—T NN BE DR T T 777 ar DA I TS F—T )b
F70% 161 vV F LI —E BT B D~ IVTF I LI — T oiar A TIACRLET, 10 BEXOV
ADNTIE, MUXF6 Or— B ) (LO) 28 LET, BELZEAT (S) 1X. FONE Ry M CHLEREI TxF4, S A
Low D413 10 2@ EH, High OBA 1T 11 NBIRENET,

LO K71, AU CLB AF A ANIZH DRI D AT E DB L £,
mIER
AR Hh
S I0 I LO
0 10 X 10
1 X 11 I
X 0 0
X 1 1 1
R—h DA
R—b4 AF 3 B EE
LO H 1 11— H VAR ~D MUX D H
10 AF 1 AT
I1 AH 1 AN
S AT 1 MUX ~D A 3L 7K
THAVD AN
AVAR S =g ]
Ejid HELE
CORE Generator™ 8L 4 —FK ANA]
~7ua@¥R—h gl
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VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7 L: CLB MUX to tie two MUXF6’s together with local output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

MUXF7 L inst : MUXF7 L

port map (
LO => LO, -- Output of MUX to local routing
I0 => I0, ~-- Input (tie to LUT6 06 pin)
I1 => I1, -- Input (tie to LUT6 06 pin)
S => S —-- Input select to MUX

)i

-- End of MUXF7_L inst instantiation
Verilog fCif ({2 XAV T—23Y)

// MUXF7 L: CLB MUX to tie two LUT6’s or MUXF6’s together with local output
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

MUXF7 L MUXF7 L inst (
.LO(LO), // Output of MUX to local routing
.I0(I0), // Input (tie to LUT6 06 pin)
.I1(I1), // Input (tie to LUT6 06 pin)
.S (S) // Input select to MUX

)i

// End of MUXF7_L inst instantiation
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& XILINXs

MUXF8

TS5 47 : 2-to-1 Look-Up Table Multiplexer with General Output

MUXF8
10

0
i

X10687

ME

ZOFHA ZLAUNMT KIS T ALY T F—T )L MUXFES, MUXF6., 38X N MUXFT /&8, 8
T a7 T T —TNVERIL 1611 v VF LI =BT AT D~ F T LY — T Ui
Y% CLB 2l (RTAA ) IZAL T VAL ET, 10 BEOL ABIZIE, MUXFT ®r—/v 77 (LO) ZHifi
LET, BLZRAT) ) 1%, EONEERY M THEREI TEXET, S A Low OEFAIE 10 23 BINSFL, High OEAIX 11

PIERSNET

imE R

AR H
S I0 I 0]

0 10 X 10

1 X 1 1

X 0 0

X 1 1 1

R— kDB

R—r4& AL ] e ge
O i 1 PLABLRR~D MUX O

10 AT 1 AT (MUXF7 LO 7712 #5#5%)
I AT 1 AJ1 MUXFT LO H FicBsfkt)
S NS 1 MUX ~D AL
THAUDANAE

AVAR =gy nJ

i HE 2%

CORE Generator™ 3 JL U\ 4% —K 2l

~7ua@HR—h ol
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

MUXF8 inst : MUXF8

port map (
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF7 L/LO out)
I1 => I1, -- Input (tie to MUXF7 L/LO out)
S => S —-- Input select to MUX

)i

-- End of MUXF8 inst instantiation
Verilog L ({2 RB LT —23)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

MUXF8 MUXF8 inst (
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF7 L/LO out)
.I1(I1), // Input (tie to MUXF7 L/LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8_ inst instantiation
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& XILINXs FA4E: THAY ILAVE

MUXF8_D

12547 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF8_D
10 Lo

e}
1

S

X10688

ME

ZOTFHAY L AUNE, KRG T DIy T T T —T )b 4 DL MUXF8 % 2 DfASHET. 8 777 gDy
IT T T—=TINERIL 32:1 v AT TV IV —EERT DI DNV T TSI — Ty arE, CLB 2 i (AT
AZ8H) ITAL TVALRLET, 10 BEIOVIL ASITIE, MUXFT oa—HuH 1 (LO) 24kt LE4, BLZRAS
S) 1, EONERY P THEREI TEE T, S 2 Low OFEAIE 10 28RS 4L, High OFAIL 11 BB IRENET,

H7) 0 & LO T, BeeEmIicRU Y, ) O lx—Mmi A2 —axshTd, LO H11%. R CLB A7 A AN
WZHDBPID AN DB I AL ET,

mIER

AR Hh

S 10 I o] LO
0 10 X 10 10
1 X 5l 5l 5l

0 0 0

X 1 1 1 1
R—h D58

R—r4£ AmE = B EE

0] H D 1 PLHABECAR~D MUX O H

LO H 7 1 17— B LEL R~ MUX O H 7

10 AN 1 A (MUXFT LO H/ic#s8e)

11 A 1 A7 (MUXF7 LO H /7128 58)

S AT 1 MUX ~D A HEL IR
THAUD AN

AVAB v T—gy Af
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 D: CLB MUX to tie two MUXF7’s together with general and local outputs
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

MUXF8 D inst : MUXF8 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF7 L/LO out)
I1 => I1, =-- Input (tie to MUXF7 L/LO out)
S => S -- Input select to MUX

)

-- End of MUXF8 D inst instantiation
Verilog 581t (A2 A2 T —23Y)

// MUXF8 D: CLB MUX to tie two MUXF7’s together with general and local outputs
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

MUXF8 D MUXF8 D inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF7 L/LO out)
.I1(I1), // Input (tie to MUXF7 L/LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8 D_inst instantiation
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& XILINXs FA4E: THAY ILAVE

MUXF8_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

1

X10689

M=

ZOFHFAY U AVNI RS T AL I TS T —T )L 4 Dk MUXES % 2 DA bE T 8 777 ardDly
T T —TIWVERE 32:1 VT TV I — BT AT D~V F SV — T v ak CLB 2 il (BT
AR ) ITA T VARLET, 10 BION T ANITIE, MUXFT oua—h/0 ) (LO) 28 LET, BLIRAS
S) 1, EONE Ry P THEREN TEE T, S 2 Low OFATE 10 283 IRS 4, High OA 1L 11 BN®RIRENET,

LO /1%, R CLB ZATA ANIZHDRID A S E D E L £,

i 2R
AR H 7
S 10 I LO
0 10 X 10
1 X 11 1
X 0 0
1 1 1

A — 0D B8

R—hr4 7 e ¥ RE

LO 7 1 T — M VELBR~D MUX O HL A
10 AF 1 AJ (MUXF7 LO A7\ Bt
1 A 1 AF1 (MUXF7 LO Hi 71245 5¢)
S AT 1 MUX ~D A )L 7k
THAODANEE
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 L: CLB MUX to tie two MUXF7’s together with local output
-= 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

MUXF8 L inst : MUXF8 L

port map (
LO => LO, -- Output of MUX to local routing
I0 => I0, -- Input (tie to MUXF7 L/LO out)
I1 => I1, =-- Input (tie to MUXF7 L/LO out)
S => S —-- Input select to MUX

)i

-- End of MUXF8 L inst instantiation
Verilog fCif ({2 XAV T—23Y)

// MUXF8 L: CLB MUX to tie two MUXF7’s together with local output
// 7 Series
// ¥Xilinx HDL Libraries Guide, version 13.1

MUXF8 L MUXF8 L inst (
.LO(LO), // Output of MUX to local routing
.I0(10), // Input (tie to MUXF7 L/LO out)
.I1(I1), // Input (tie to MUXF7 L/LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8 L inst instantiation
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& XILINXs

OBUF

Z1)2=5 47 : Output Buffer

OBUF

Do

X9445

ME

ZOFVAL LA MIBMAR SNy T 7 =T RIA AT — MDA (i ICBREIS D) FPGA 7 /3 & BV~
DOHHEEZERENTH-DIFEHLET, THEAL DT XTOH HAR—KZ OBUF, OBUFT, OBUFDS, OBUFTDS
DOWT NN EERTOLENRHYET,

IO A NINESEIE AN D0 BEL . T 7 13515 5olREER A2 MG LET, /0 7 ry2 (I0B)
WIZHVET, ) (O) 1L, OPAD F7-1% IOPAD I[ZH S vE T, ZOT L ANTIE, LVITL HAE 2 H S,
DRIVE #ill#J& SLOW F721% FAST il #) % L CEBREhE & AL — L —hE@IRCTEXEJ, 7 74/LhTiL, DRIVE
1T 12mA, Z/L— L —hE "SLOW” ITRESHTWET,

R—bDEREA

R—b4£ 73 [E] 2 ¥ RE

© 7 ! B A )R — M BB ES D OBUF O 1)

! A 1 OBUF ®AJ), MAH— BB 50y 7 ik
FHFALDANFE

AVAB v T—ay T

A HESE

CORE Generator™ B L O\ 4 —FK A ]

~7udYR—h A
ERATTREGT B IE

B 247 | fE TIA4IE Bl

IOSTANDARD s | F—%v—bEZM | "DEFAULT” TL AT /0 Bk ZEI Y TET,
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— OBUF: Single-ended Output Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

OBUF_inst : OBUF

generic map (
DRIVE => 12,
IOSTANDARD => "DEFAULT",
SLEW => "SLOW")

port map (
o => 0, -- Buffer output (connect directly to top-level port)
I =>1 -- Buffer input

)i

-- End of OBUF inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// OBUF: Single-ended Output Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

OBUF # (
.DRIVE (12), // Specify the output drive strength
.IOSTANDARD ("DEFAULT"), // Specify the output I/O standard
.SLEW ("SLOW") // Specify the output slew rate

) OBUF inst (
.0(0), // Buffer output (connect directly to top-level port)
LI(I) // Buffer input

)i

// End of OBUF inst instantiation

EER N

7 V=X FPGA O EL (2 —%— TARBIOT —&%—hH)

HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

OBUFDS

71)S5 47 : Differential Signaling Output Buffer

]
OB

OBUFDS

X9259

ME

ZOFPAL LA N, RBEOEBE S 1.8V CMOS) 4R — T 2 —D Ny 77 TF, WHREIREZS
NS, Ty T IO T HEEORESEREZ B LET, HOIZIZ 2 2DORRLHK—1 (0 BLW OB) 236
D, ZNHDOR—FZNZENAZ— | BIOTAL—7 | LIFOET, vAF—LAL—7 X MYNET & MYNETB @
IO, FCHEGE SO OREEZRLET,

i IE R

AR tHh

I 0] OB
0 0 1

1 1 0

H— kDB

R—r42 AR £ B BE

O H 7 1 Diff p /1 (B LA — M E B2 #t)
OB H 1 Diff n /7 (B EALAR— MO E B EERT)
I AT 1 Ny 77D AT
FHAL D AN

A AR E—g el

it gl

CORE Generator™ BL 74V —K NGl

< raOHR—h T
ERAA R E M

B /AT =] FIAIE SRER

IOSTANDARD XFH | Ty — R “DEFAULT” TLAVMT /0 Bk EFID S TET,
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— OBUFDS: Differential Output Buffer
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

OBUFDS_inst : OBUFDS
generic map (
IOSTANDARD => "DEFAULT")

port map (
o => 0, -- Diff p output (connect directly to top-level port)
OB => OB, -- Diff n output (connect directly to top-level port)
I =>1 -- Buffer input

)

-- End of OBUFDS_inst instantiation
Verilog 581t (A2 A2 T —23Y)

// OBUFDS: Differential Output Buffer
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

OBUFEDS # (
.IOSTANDARD ("DEFAULT") // Specify the output I/O standard
) OBUFDS_inst (

.0(0), // Diff p output (connect directly to top-level port)
.OB (OB) , // Diff n output (connect directly to top-level port)
LI(D) // Buffer input

)i

// End of OBUFDS_inst instantiation

EER A

7 VY= FPGA Dk (=% — HARBIRT —=Z—h)

HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

OBUFT
71)2F 47 : 3-State Output Buffer with Active Low Output Enable

OBUFT
T

@i

X9449

M=

ZOFHA L AUMIAS O WA (O). 77T 47 Low M AAF—T L (T) 2B —DRS A AT — 5
Ny T77—"7T7F, ZOTLARNTIEL, LVITL #8123 A S, DRIVE #ill#& SLOW F721% FAST #ill#) %265 L THX
BEREANL— L — 2RI TExET, T 74+/LFTlL. DRIVE=12mA, A/L— L —RZ SLOW IR ESNTWET,

T 23 Low DA, Ny 77— ANEINIER RS HHENICESNET, T 28 High A1 B A (v
V=R (7 FERIL Z AT =) IZR0ES, OBUFT 1%, MM 1/O Z1ERRT B E . hIA AT —MEREIZT v
TN R AEERTHILENSLEAIHEHALET,

i I8 3R

AN H A
T I 0

1 X z

0 1 1

0 0 0

R—b D& EA

R—r% 7 2 1 B
o Hi 71 1 Ry77— 77 (e AR — M E B
: A 1 Ry Z7—DAT]
T Ay 1 RNIA AT —R A% —T L AT
_\\"f'f./ )] A jj jj_ /i
AVARB T ay o
B i 0E
CORE Generator™ B X O ¥ —FK NI
~7aDYR— ]
ERARELE &
B 24T & TI4ILE B
IOSTANDARD LA F—4—h 2% | "DEFAULT” TLAVMZ /O Bk ZEI0 S TET,

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXs FA4E: THAY ILAVE

OBUFTDS
J1)ST 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable

T

0
oB

OBUFTDS

X9260

M=

ZOTHAY TV ACMNIREEEBE 52 A HH 3y 77 —TF, OBUFTDS T, 7 ¥ A L~Ld
A B—T A ZMEBIL. — TR~ ZRZ— | T bH)—FN( AL —T 12725 2 DO R AR—F (0, OB) THENE
4, vAZ—LAL—7 3 MYNET.P & MYNETN X912, FICHIEEOK T ORELRLUET,

mER

AR WA

: T 0 OB

X 1 7 7

0 0 0 )

1 0 1 0
R—bDEREA

R—r4£ KA ] e

© i) ! Diffp t /7 (e b i — i o)
oB i) 1 Diff n H1 77 (5 B AR — Mo B8
I A 1 SRy 7= DA

! A 1 bIA 2T —b A —T L AT
FHALDAAF &

AAR =g e

HE R prg

CORE Generator™ LN % —R KA

~ZudDYR—h NG}

ERATTREGTREIE

s 547 | 1E T4k EL:

IOSTANDARD XFH | Feso—hEBE | "DEFAULT” | =LAVMC 1/0 Lk &H10 24T

EER N
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& XILINXs

ODDR

71)25 47 : Dedicated Dual Data Rate (DDR) Output Register

ODDR

C|
S|
R

X10116

ME

ZOTHFAL T AL, FPGA T AL RIS T 27 v 7 —4% L —k (DDR) [F &4 E 5720 OE [ o2z
T, ODDR U747 Tld, FPGA LD T — 25K ETHDIK D r/ayy =y P72 T, Rtzuayr
ToUEMERTAZELARETT, JIUSEKYD XA TR EHEZ2 BT BN CLB VY — AL MEHYER A, F

7= ODDR iZ SelectlO™ fgEL Iz H S ET,

ODDR DE—F

TOTLAUMNE 2 OOF—RTENMELE YT, ZHHDE—Ri%, DDR.CLK EDGE @t TR ELFE T,
OPPOSITE_EDGE &—F : i#i{® DDR S CTTF—#&2 X ELET, DL iTZuys C OMH ERYT oy TEiz
YTV TEN, D2 IFD PNy T ICYoPN TENET, Q i3EIny s 2o TELLET,
SAME EDGE —F : & —X|37/nv7 C O %D Ty T ODDR HAMHEESNET A, ODDR ~D 2 DD
ATy g5 C DML ERY=y P TEIEL, IBINSNZL P AZ BRIy 7155 C OIH PRy TH)
ELE T, ZoMRELZ 9 5L, DDR & —# IR /ny 7 =9 T ODDR ICHEVIAENET,

R—~DERHA

R—k4 /4T B Hae
i 1 F—2% 177 (DDR), 0B /Sy NI ENET,
C AT 1 sy I NI, /a7 AHETT,
CE AT 1 Jayy Ax—T VAT, High IZ725&, R—h C OIav7 AJJH
AX—=T VIRV ET,
D1: D2 AT 1 (En€n) 7 —#AJJ, DDR 7 —%% ODDR E¥2— /M AN THELTT,
R AT 1 Utwh, SRTYPE OFREIZL > TRARVET,
S AT 1 vk, 77747 High DRI ¥ T3, SRTYPE EIED
REWCED, FICL R0 ET,
THAODARNEE
AVAB Y T—a HELE
Hed ARy
CORE Generator™ B L O 4 —FK =l
~7ua@¥R—h A
HFAYL IR TL)—X FPGA SA4T5Y (K (HDL F)
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& XILINXs FA4E . FHALY ILAVE

AR R 1%

B 24T & TIA4IE &5 BA

DDR_CLK_ Pl ”OPPOSITE_EDGE” . “OPPOSITE_ suy ) Ty Pk $ %5 DDR O#/EE—
EDGE ”SAME_EDGE” EDGE” NEfRELET,

INIT LT 0.1 1 Q PHIMIEAR ELET,

SRTYPE SCFH "SYNC”., “ASYNC” “SYNC” TNV RDZ AT HRINLET,

VHDL 8281 (/> RAVI T —23Y)
WD 2 DODLBFIELR NGRS IE, 2 — LTy T4 T4 B E ORNCAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ODDR: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

- 7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

ODDR_inSt : ODDR
generic map (

DDR_CLK_EDGE => "OPPOSITE_EDGE", -- "OPPOSITE EDGE" or "SAME EDGE"

INIT => '0', -- Initial value for Q port (’1’ or "0’

SRTYPE => "SYNC") -- Reset Type ("ASYNC" or "SYNC")
port map (

Q => Q, -- 1l-bit DDR output

c =>C, -- 1-bit clock input

CE => CE, -- 1-bit clock enable input

D1 => D1, -- 1-bit data input (positive edge)

D2 => D2, -- 1l-bit data input (negative edge)

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

S => 8 -- 1l-bit set input

)i

-- End of ODDR_inst instantiation
Verilog fCif ({2 XA T—23Y)

// ODDR: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

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(Cc), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D1(D1), // 1l-bit data input (positive edge)
.D2(D2), // 1-bit data input (negative edge)
.R(R), // 1l-bit reset
.S (S) // 1-bit set

)

// End of ODDR inst instantiation

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXs FA4E: THAY ILAVE

ODELAYE2

71)=F 47 : Output Fixed or Variable Delay Element

ODELAYE2

s CNTVALUEIN(4:0) CNTVALUEOUT(4:0) (e
—C

— CE
— CINVCTRL
— CLKIN
— INC
— LD
—— LDPIPEEN
—— ODATAIN

—— REGRST DATAOUT |——

X12110

M=

ZOTHAL L AUNE, T VY —X FPGA O ) /S A [E BB AE Fio T AR IE A8 ML 97, ZORAEL, s+
WT =2 DT FA A, IENLARA 7 2y b B X ORIEAA T /A4 X (SSN) ORI, et 2 B, EE (PVT) @
EENCEDT —F TIA A NDERIZE L TT, IDELAYCTRL 2R — R hedbicfi {3 5& ., IEfEZ A7 T
AL CEE T, VARIABLE E—RTid, A/ SRAZRE L CRBED &E2 0 Flidsc&Ed, 7 IV—X
FONAATIL, E#iP N 7121 ODELAY 1350 EH A,

R—bDEREA

R—r4 24T g B 8E

C AT 1 ODELAYE2 @ iil##l A 71 (RST, CE, LD, BXWINC) (X, X T/rv s/ A
71 () IZRIMLTWES, ODELAYE2 % “VARIABLE” ., “VAR_LOAD”
%7213 "VARLOAD PIPE” £ —R CTar74¥ 2l —a 1584813,
Iy Ik ZOR—NMIBERTOIMLENHVET, ClIn—h NV TRIEET
X = rOVERIZY—Vat L Jay s RNy T b AL E R
HOET, ZOrav 7T SelectlO™ nvy VY —AD R L7y 7128
BT AMENRHYE T (SERDESE2 X Y OSERDESE?2 %#1# 4284
1% C 1% CLKDIV 28258,

CE AT 1 AL IVASNFIIA NG N T BT 7547 High DA% —T7 )L

CINVCTRL AN 1 C BV OMBMEEZEIZEIVE X £3, ZOMERIL, 7V F RRBEIZRGR
WV —ar CERTEET, MU0 58T, 2 7ay s g
277V [i] ODELAYE2 HilHIe s 2fd L2 TLIE &,

CLKIN AS 1 sy N1

CNTVALUEIN A A 5 BT A END XY T D FPGA aly 7sbDh o 2 —1l

<4:0>

CNTVALUEOUT | H# 5 BETL A NOEOE R EF AL R —RLET, ODELAYE2 2

<4:0> "VAR_LOAD” ¥721% "VAR_LOAD_PIPE” E—R DA IO HEFR T,

DATAOUT 7 1 2 ODT —HANNKR—=FPLOEBET —#T, I/O R—MIEHINET,

INC AN 1 B TRIED AL TVALN T I A MK

LD AT] 1 MIME E T B AR ENTEBE AT Z— TR PIARET

LDPIPEEN AN 1 LD BT —HE 5 A B S, T TA L VIO RE T A F—T T
LET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com 283




& XILINXs

R—r4 BT g B 8E
ODATAIN AT 1 OSERDESE2 7213t L P AZ TEREIE N, /O £/-idony s J—2A
WZHERES AL TS DATAOUT A" —h% ODELAY VALUE TR EINT-
FIECTHREIL 7,
REGRST AT 1 "VARIABLE” &—R i, JBIE =L A % ODELAY_VALUE J&M: T
ESNTEIZVEYILET, ZORBMEREESNTORWEGEEIE, 012
Uty hLF9, REGRST X727 47 High DUt hC, AS17avr A
7 (©) IcEMLTWET, "VARLOAD” ¥£721% "VAR.LOAD_PIPE” &—
ROBAIL, BIEL A CNTVALUEIN TR ESNAEIZ) By
L%7, CNTVALUEIN OERFLWZ Y FEICRVET, Z0BEE,
ODELAY VALUE & i3RI E 3,
THALDARNFE
AVAR T T—gy Al
fi ]
CORE Generator™ BL W74V —K NGl
<~ z7adPR—k N
ERARELE
B 24T fi& TIAILE 51 B
CINVCTRL_SEL CFF "FALSE”. “TRUE” "FALSE” suavyy (C) OmMtEEEIIC KRl 7,

DELAY_SRC bl “ODATAIN”, “CLKIN” | "ODATAIN” F—HANDOV— A ERLET,
“ODATAIN” : ODELAYE2 Fx=—
D A 731% ODATAIN
“CLKIN” : ODELAYE2 Fx=—2 D
A 731 CLKIN
HIGH._ el “TRUE”., “FALSE” "TRUE” "TRUE” O¥é . /1w Z—2 L
PERFORMANCE_ £9, FALSE O%4& HEE 21
MODE HLET, HEEIBEOAERIL, XPower
Estimator (XPE) F721% XPower Analyzer
YV — )L CHERTEET,
ODELAY_TYPE SCE A "FIXED” . “FIXED” K T BIETA L DAAT HHELET,
"VAR_LOAD” .
"VAR_LOAD_PIPE” , < "FIXED” : RZ T 4V RIE % 3%
VARIABLE FLET,

"VARIABLE” : & fE A & B 19 123K
(A IVANFERITT 47V A
M LET,

"VARLOAD” : # v 7 E&BhHIZ 5t
FIAFFET,

“VAR_LOAD_PIPE” : # v 7 fli% /%
AT TA 2 Ze A U TCEYIIT 358 A 0A T
7,
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& XILINXe

=4k "84T B TIAIE SiBR
ODELAY_VALUE 0 %K 0.1.2.3.4.5.6.7. |0 "FIXED” & — R CITEIE S v 7 %,
8.9, 10, 11, 12, 13, "VARIABLE” &—R TITBIES 7
14,15, 16, 17, 18,19, OMMEERELET (AJJ8R),
20, 21, 22, 23, 24, 25, ODELAY_TYPE % "VAR_LOAD” ¥7-1%
26, 27, 28, 29, 30, 31 ”VAR LOAD PIPE” ICERESNTWAE
A ZOEMEITEHINET,
PIPE_SEL =il "FALSE”. “TRUE” "FALSE” AT T F—REBRIRLET,
REFCLK_ 1 Efzrey ks | 190.0 ~ 210.0 200.0 Timing Analyzer CAXT (w7 A
FREQUENCY EEh NS TRRHT BB IaL—ar A
7 i3alb—arlliflT a2y Al
(MHz) #f% ELET, 1@@3&&/7 LL
EBIONRT—v o 25 EBL7-D
REFCLK @E?ﬁiﬁ%?~5v—wzéﬁi
SNTEHNIZT AN ERHVET,
SIGNAL_ el "DATA”. "CLOCK” “"DATA” Timing Analyzer TF —& /SAE7-137
PATTERN 27 NRAZK L ClE Y 72 B T - —
U —BIMEREINALIICLET,

VHDL 583k (/2 RA T —2 7))

WD 2 DDOLBFELRNESIT, a'— LTy T4 T4 B S DRl

Library UNISIM;
use UNISIM.vcomponents.all;

-- ODELAYEZ2:

7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

RO ET

Output Fixed or Variable Delay Element

ODELAYE2_inSt : ODELAYE2

generic map (
CINVCTRL_SEL => "FALSE", -- Enable dynamic clock inversion ("TRUE"/"FALSE")
DELAY_ SRC => "ODATAIN", -- Delay input ("ODATAIN" or DATAIN")
HIGH PERFORMANCE MODE => "TRUE", -- Reduced jitter ("TRUE"), Reduced power ("FALSE")
ODELAY TYPE => "FIXED", -—- "FIXED", "VARIABLE", "VAR_LOAD" or "VAR_LOAD_PIPE"

ODELAY VALUE => 0, -
PIPE_SEL => "FALSE", -
REFCLK_FREQUENCY => 200.0, -=

SIGNAL_PATTERN => "DATA" -=

)

port map (
CNTVALUEOUT => CNTVALUEOUT, -- 5-bit
DATAOUT => DATAOUT, -- 1l-bit
c =>C, -- 1-bit input -
CE => CE, -- 1-bit input -
CINVCTRL => CINVCTRL, -- 1-bit input -
CNTVALUEIN => CNTVALUEIN, -- 5-bit input -
DATAIN => DATAIN, -- 1-bit input -
ODATAIN => ODATAIN, -- 1-bit input -
INC => INC, -- 1-bit input -
ODATAIN => ODATAIN, -- 1-bit input -
REGRST => REGRST -- 1-bit input - Active

-- tap.

)i

-- End of ODELAYE2 inst instantiation

Input delay tap setting (0-31)
Select pipelined mode,
IDELAYCTRL clock input frequency in MHz
"DATA" or "CLOCK" input signal

"TRUE"/"FALSE"

output - Counter value for monitoring purpose
output - Delayed data output

Clock input

Active high enable increment/decrement function
Dynamically inverts the Clock (C) polarity

Counter value for loadable counter application
Internal delay data

Delay data input

Increment / Decrement tap delay

Data input for the output datapath from the device
high, synchronous reset, resets delay chain to ODELAY VALUE

If no value is specified, the default is 0.

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXe

. —" -, ~ ~
Verilog F8i (/2 RAVLIT—23Y)
// ODELAYE2: Output Fixed or Variable Delay Element
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
(* IODELAY GROUP = "<iodelay group name>" *) // Specifies group name for associated IDELAYs/ODELAYs and IDELAYCTRL
ODELAYE2 # (
.CINVCTRL SEL("FALSE"), // Enable dynamic clock inversion ("TRUE"/"FALSE")
.DELAY_SRC("ODATAIN"), // Delay input ("ODATAIN" or "CLKIN")
.HIGH PERFORMANCE MODE ("FALSE"), // Reduced jitter ("TRUE"), Reduced power ("FALSE")
.ODELAY_TYPE("FIXED"), // "FIXED", "VARIABLE", "VAR _LOAD" or "VAR LOAD PIPE"
.ODELAY VALUE (0), // Input delay tap setting (0-31)
.REFCLK_FREQUENCY (200.0), // IDELAYCTRL clock input frequency in MHz
.SIGNAL PATTERN ("DATA"), // "DATA" or "CLOCK" input signal
.PIPE_SEL ("FALSE") // Select pipelined mode, TRUE/FALSE
)
ODELAYEZiinst (
.CNTVALUEOUT (CNTVALUEOUT), // 5-bit output - Counter value for monitoring purpose
.DATAOUT (DATAOUT) , // 1-bit output - Delayed data output
.Cc(cy, // 1-bit input - Clock input
.CE(CE), // 1-bit input - Active high enable increment/decrement function
.CINVCTRL (CINVCTRL) , // 1-bit input - Dynamically inverts the Clock (C) polarity
.CLKIN (CLKIN), // 1-bit input - Clock Access into the IODELAY
.CNTVALUEIN (CNTVALUEIN) , // 5-bit input - Counter value for loadable counter application
.DATAIN (DATAIN), // 1-bit input - Internal delay data
.INC (INC), // 1l-bit input - Increment / Decrement tap delay
.ODATAIN (ODATAIN), // 1-bit input - Data input for the output datapath from the device

)i
//

.REGRST (REGRST) ,
// tap.

End of ODELAYE2 inst instantiation

EER AR

7 U —X FPGA SelectlO VY —A m—H— HAK

// 1-bit input - Active high,

synchronous reset, resets delay chain to ODELAY VALUE
If no value is specified, the default is O.

73V —X FPCGA 5 —# —h : DC Hith B L QAL o F itk
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& XILINXe

OSERDESE2

71)25 47 : Output SERial/DESerializer with bitslip
OSERDESE2

= CLK OFB t——

—— CLKDIV

— D1

— D2 oQ —

— D3

— D4

— D5 SHIFTOUT1 +——

—— D6

— D7

— D8 SHIFTOUT2 t—

—— OCE

—— RST

——— SHIFTIN1 TBYTEOUT ——

= SHIFTIN2

—_—

— T2 TFB +——

—_—1 T3

— T4

— TBYTEIN TQ t——

— TCE

X12111

M=E

73 —X FRAAD OSERDES 1%, B Y —RAEHA L X —T 2 A ADA L T VAT —a B b L= 7ay 76 Xk
Ravy 7 V) —2% S BEHASLIL/ YT L 2 _R—2—TF, % OSERDES EVa— U2, F—2BILNN
AAT =M OEH T IA4 P —NEENTNET, T—X LITITA VP —BIWVNAAT—h VUT TP —
1Z. M 5EE SDR BLUDDR BE—RIZary 74Xzl —3iarT&xFEd, 5 —&TlE 8:1 £ T (OSERDES g% HLEL T
WABEATE 10:1 F721F 14:1 £T) I T AL, MIAAT—FTiE 4:1 FTOTUT AL AIEETT,

AR— kD 5t 5

R—r4% 247 = HEBE

CLK AN 1 By NS, RSV /T A N—E—D YT A A B )
LET,

CLKDIV AT 1 RS E vy 7 NSy NTL VYT IV AL =2 — DT L U & BR
BLET, CLK R—hIEREIN=I/ay a5 L iz7ay T4,

D1 ~ D8 AT 1 INFLIV T —H NT), T T =L, D1 ~ D8 75 OSERDES &
Pa— VI ANENET, ZNHDOR—MNE FPGA IZ#igSh, 2 ~ 8 Ewh
B:1 V7 b) Icary 7 4F a2l — a2 TEET, 2 -2 H O OSERDES %
SLAVE E—RTCHEHATHIELICEY, U EYNETOREYR—FNCEET,

OCE AT 1 T =2 NAHDOT 7T 47 High Dr/ays A x—7 )b

OFB H D 1 W7 4—R "y 27 R—], OSERDESE2 O V7V (EiR) 5 —ZH /)
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R—r4 BT B 8E
oQ H 7 OSERDES £V a2— /D5 —Z 1R —hT+, ASIR—k D1l OF —
2 0Q IZ—FE AN hShET, ZOR—NMNI, 7 —% (T L/
YT Ay R—=2—DH 1L I0B OF —Z A& LET, 20
AR—FT ODELAYE2 ZBREI4+ 5213 T& £t A, OFB 'L %4 A4
DUBENRHVET,
RST AN CLK BEX O CLKDIV KA DT XCOT —4 7)o 7ay O 1%
FEFHI T Low IZERENL £4, OSERDES [H[#& 7% CLK KA TEIELT
B, XA TBIVT A N7 AT, W H B A LT RST A
TDOEAIL T HFHEEL, CLK RAL R LIV ME &AL TL
728, [FEIZ, CLKDIV RASUZRIBILI-V By ME B A4k § % RST
ANNDEAI T HFHESTHHARBERHVET, RST AJOXAIL T %
FHW# 9 % OSERDES [R5 2385 D T, CLKDIV &£ R A1 (CLKDIV |Z
FIH) THAIL 7 %723 RST A2V By b 226357200 TF
A F9, RST i%, CLKDIV @ 1 %A 27/ Ll High [ZEREN 24BN HY
F9, IO OSERDES R—haF LA ¥ —7 2 A ZEME T DE A1,
¥ ~XT? OSERDES AR —hZ [FHHET M EAHVET, RST AT OWE
FAILTNE, RV Y b SV RAZRZ(EF %9~ TD OSERDES 70y 773
BEWCHRYL VY MRENSRDIICHESNET,
SHIFTIN1/ AT F =B NHEWARET DO DI A —R AT, AL—7D
SHIFTIN2 SHIFTOUT1, SHIFTOUT2 (Z#55 L F 3,
SHIFTOUT1/ H T —HANEPEET D72 DA r—R 1T, ~AX—® SHIFTINI,
SHIFTOUT?2 SHIFTIN2 |25 L F 1,
TBYTEIN AT = AINED IS T —T ML AT —KMAT]
TBYTEOUT o OB ~D/SAk Z v —F "o 2T —M )
TCE AN "AART =M RAH O T 77 47 High D7ay 7 A 53— )L
TFB H ODELAYE2 IZ2{Z &#1% OSERDES E¥ 2 — L DI A 27— MMl H
He FIART —F XTIV /YT IV a_R—EZ—DH F1% ODELAYE2
OFNEH/ N T A AT —R AN L9,
TQ H OSERDES &Y 22—V DI FAAT—NilfIH ), NIAART—k RFL v /v
VTV ar—4—0O 1% 10B Ol / A AT — A INTHER L ET,
TL ~ T4 ANTi IRTVL IV "TART—bM AT, RTL IV SIART—MEF1E, T1 ~ T4 05
OSERDES ¥ a—/VZANEIET, ZOR—MI FPGA IZ#fi i,
1.2, FFIZ 4 By MIar 74X al—y g TEET,
THAVDANEE
AVAR L T—gy wJ
e AH]
CORE Generator™ 8L N7 4P —K i
~ZudDYR—h NG}
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AR R 1%

E i

247

TIAILE

5t 83

DATA_RATE_OQ

FH

“DDR”. "SDR”

"DDR”

T =K T —H L —k (SDR) F
7213& 7 5 —% 1L —k (DDR) DWW
N T HENEIRELET,

DATARATE_TQ

Pl

“DDR”. “BUF”. “SDR”

"DDR”

NIAZT = MillEE TN T =4
L —hk (SDR) F234 7V 5 —4% L —
K (DDR) DWW TN TUBET B0 Z 16 E
LET,

DATA_WIDTH

10 %%

4,2,3.5,6,7,8,10,
14

RIVIV/IVT IV a2 N—H—D N
FLV T NEEERLET, A
272 f 1% DATA_RATE.OQ JEMED#R &
12Xk > THEZRY, DATARATE.OQ 3
"SDR” O%FA1E 2.3,.4.5.6. 7. 8B
L8, DATA_RATE.OQ %% “DDR” @
BA1X 4.6,8, 10, BLO 14 T,
DATA_WIDTH % 10 UL EOfEIZREL
7=3¥:4 . 2 50 OSERDES %~ AKX —13
rFoxr—7rLcarv4Far—3iar
THMLENHVET,

INIT_OQ

%
ﬁ

1’b0 ~ 1’bl

1’b0

0Q D IEAZTREL £,

INIT_TQ

Do [\
rﬁﬁ% g
%

1’b0 ~ 1’bl

1’b0

TQ A DYIEATREL £,

SERDES_MODE

<
1
N

"MASTER”., “SLAVE”

"MASTER”

T —XIEEILIET 5854512 OSERDES &
Va— VINTAA—THDHNAL —T T
O ERELET,

SRVAL_OQ

1’b0 ~ 1’bl

1’b0

SR 7% —FLI=BAD 0Q Hh ol
ZHELET,

SRVAL_TQ

1’b0 ~ 1'bl

1’b0

SRZT7H—hLI=HE0 YQ /D
EHRELET,

TBYTE_CTL

“"FALSE”, "TRUE”

"FALSE”

DDR3 E—RDrFA 2T —k SAMRIE
EAX—TMICLET, ZOEEEA
=TT DL NIAAT—MEBED
%) —ARERDITAAT — ST DN
TP LOMEIZTEET,

TBYTE_SRC

Pl

“"FALSE”, “TRUE”

“FALSE”

DDR3 “&£—R"C OSERDES % 54 A7 —
F ASAMREDY — 2L L THEHTEA L
INZLET,

TRISTATE_
WIDTH

10 %%

AR T — NI STV v /0T v
AL N—=F—DINTVL )V NTA AT —
MANREEEZLET, 27T
DATA RATE TQ BMH DR EICL > TR
720 . DATA_RATE.TQ 7% "SDR” 7=
IZ “BUF” @341 1. DATA_RATE TQ
7% "DDR” DAL 4 ITRETHME
NV FET, TRISTATE WIDTH % 4 &
DIEMBIZERETHIEIFTTEERA,
DATA_WIDTH 728 4 X0JEWEA I,
TRISTATEWIDTH % 1 IZiELET,
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FTA4E: THAY ILAVE
VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- OSERDESE2: Output SERial/DESerializer with bitslip

7 Series
—-- Xilinx HDL Libraries Guide,
OSERDESEZ_inst OSERDESE2
generic map (

DATA RATE_OQ => "DDR",
DATA RATE TQ => "DDR",
DATA WIDTH => 4,

INIT 0Q => '0',

INIT TQ => '0',

SERDES MODE => "MASTER",
SRVAL_0Q => '0’,
SRVAL TQ => '0’,

version 13.1

"SDR" or "DDR"

"BUF", "SDR" or "DDR"

Parallel data width (2-8,10)
Initial value of 0OQ output (0/1)
Initial value of TQ output (0/1)

"MASTER" or "SLAVE"
0Q output value when
TQ output value when

SR is used (0/1)
SR is used (0/1)

TBYTE CTL => "FALSE", -- Enable tristate byte operation ("TRUE" or "FALSE")
TBYTE SRC => "FALSE", -- Tristate byte source ("TRUE" or "FALSE")
TRISTATE WIDTH => 4 -- 3-state converter width (1 or 4)
)
port map (
OFB => OFB, -- 1-bit output: Feedback path for data output
0Q => 09, -- 1l-bit output: Data path output
-— SHIFTOUT1/SHIFTOUT2: 1-bit (each) output: Data output expansion (l-bit each)
SHIFTOUT1 => SHIFTOUT1,
SHIFTOUT2 => SHIFTOUT2,
TBYTEOUT => TBYTEOUT, -- 1-bit output: Byte group tristate output
TFB => TFB, -- 1-bit output: 3-state control output
TQ => TQ, -- 1-bit output: 3-state control output
CLK => CIK, -- 1-bit input: High speed clock input
CLKDIV => CLKDIV, -- 1-bit input: Divided clock input
-- D1 - D8: 1-bit (each) input: Parallel data inputs (l-bit each)
Dl => D1,
D2 => D2,
D3 => D3,
D4 => D4,
D5 => D5,
D6 => D6,
D7 => D7,
D8 => D8,
OCE => OCE, -- 1-bit input: Output data clock enable input
RST => RST, -- 1l-bit input: Reset input
-— SHIFTIN1/SHIFTIN2: 1l-bit (each) input: Data input expansion (l-bit each)
SHIFTIN1 => SHIFTINI,
SHIFTIN2 => SHIFTINZ2,
-- Tl - T4: 1-bit (each) input: Parallel 3-state inputs
Tl => T1,
T2 => T2,
T3 => T3,
T4 => T4,
TBYTEIN => TBYTEIN, -- 1l-bit input: Byte group tristate input
TCE => TCE -- 1-bit input: 3-state clock enable input

)i

-- End of OSERDESE2 inst instantiation
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& XILINXs EA4E: THAY ILAVE
. —" -, ~ ~

Verilog i1t ([ RE2 L T—3Y)

// OSERDESEZ2: Output SERial/DESerializer with bitslip

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

OSERDESE2 # (
.DATA RATE OQ ("DDR"), // "SDR" or "DDR"
.DATA RATE TQ("DDR"), // "BUE", "SDR" or "DDR"
.DATA WIDTH (4), // Parallel data width (2-8,10)
JINIT 0Q(17b0), // Initial value of 0OQ output (0/1)
LINIT TQ(1'bO), // Initial value of TQ output (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)
.TBYTE CTL ("FALSE"), // Enable tristate byte operation ("TRUE" or "FALSE")
.TBYTE_SRC ("FALSE"), // Tristate byte source ("TRUE" or "FALSE")
.TRISTATE WIDTH (4) // 3-state converter width (1 or 4)

)

OSERDESE2 inst (
.OFB (OFB), // 1l-bit output: Feedback path for data output
.0Q (0Q) , // 1-bit output: Data path output
// SHIFTOUT1/SHIFTOUT2: 1l-bit (each) output: Data output expansion (l-bit each)
.SHIFTOUTI1 (SHIFTOUT1),
.SHIFTOUT2 (SHIFTOUTZ2),
.TBYTEOUT (TBYTEOUT) , // 1-bit output: Byte group tristate output
.TFB(TFB), // 1l-bit output: 3-state control output
.TQ(TQ) , // 1l-bit output: 3-state control output
.CLK (CLK) , // 1-bit input: High speed clock input
.CLKDIV (CLKDIV), // 1-bit input: Divided clock input
// D1 - D8: 1-bit (each) input: Parallel data inputs (1l-bit each)
.D1(D1),
.D2(D2),
.D3(D3),
.D4 (D4),
.D5(D5),
.D6 (D6),
.D7(D7),
.D8(D8),
.OCE (OCE) , // 1l-bit input: Output data clock enable input
.RST (RST) , // 1-bit input: Reset input
// SHIFTIN1/SHIFTIN2: 1l-bit (each) input: Data input expansion (l-bit each)
.SHIFTINI1 (SHIFTIN1),
.SHIFTIN2 (SHIFTINZ2),
// Tl - T4: 1-bit (each) input: Parallel 3-state inputs
.T1(T1),
.T2(T2),
.T3(T3),
.T4(T4),
.TBYTEIN (TBYTEIN), // 1-bit input: Byte group tristate input
.TCE (TCE) // 1l-bit input: 3-state clock enable input

);

// End of OSERDESE2_ inst instantiation

S 1A 3R
7 ~U—X FPGA Select]lO VY —A —H— HAK
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EA4E: FTHAU ILAVE & XILINXs

PLLE2 ADV
712547 : Phase Locked Loop
PLLEZ_ADV

) DADDR(6:0) DO(15:0)
DI(15:0) CLKFBOUT p——

—— CLKFBIN CLKOUTO f—

—— CLKIN1 CLKOUT1 p——

= CLKIN2 CLKOUT2 f—

——— CLKINSEL CLKOUT3 f—

= DCLK CLKOUT4 p————

— DEN CLKOUTS f——

—— DWE DRDY p———

—— PWRDWN LOCKED p—
RST

=

PLLE2 1%, G, 7av) 2RI —TDAF o —FHEE DX —IKBE VR — 5720 DREESFTey/T
T, &ruavyZ MK LT, FU VCO JEHE A8 MY 7, Ta—T 4 VA7 VBRI ETEE
3, MMCM D — 77 ay 7 OMSREA T A DIk L, PLLE2 IZE 7 ay /&R —RLFET, 1FEALED
%561 PLLE2 BASE £ L. PLLE2 ADV 137007 DAL v FF—_R—=F A F Iy 7 Va7 Fal —al Nk
ERGAICHERLET,

R— kD B8

R—r% 24T 5] B BE

CLKFBIN AH 1 PLL ~D7 4—KN w7 Jayr B2

CLKFBOUT H 1 BH PLL 74 —KF w7 Jay /7]

CLKINSEL A 1 AN~ NF TV 7Y —DAT— il 518 5 T, High DA
CLKIN1, Low ®#4A1& CLKINZ T9,

CLKIN1 AH 1 TIA=) Jav s AT

CLKIN2 AH 1 vhHY ray s AT

CLKOUTO H 1 CLKOUTO i/

CLKOUT1 Hi 1 CLKOUT! H

CLKOUT2 Hi 1 CLKOUT?2 i/

CLKOUT3 H 1 CLKOUT3 i/

CLKOUT4 Hi 1 CLKOUT4 i/

CLKOUT5 H 1 CLKOUTS i/

DADDR<6:0> ATy 7 LAFIv s Var7 Fal—varfoyar 7 Xal—var 7R
REWIETDANTINA, ZORREHEHL2WGEE, T XTOE v
0 WCTDMENRHVET,

DCLK AA 1 BAF Iy Va7 Xalb—ay IR—hDUT 7L R Jayy

DEN ANT] 1 HAFIv7 Var 74Xzl —a I T 7 BATHd DA% —T
VG By A AFIv7 Var 7 Falb —ar RNV AIE.
Low ICETE T2V ENRHVET,
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R—r4 BT 5] e
DI<15:0> AT 16 Var74¥alb—vay 72357 —Z AR, ZONREfE
FALZWEAIE., T TOE YN 0 IZTD2HERHYET,
DO<15:0> H D 16 HAFIv7 Var 7 Xalb—ar 458540 PLL 7 —2H 71/3A
DRDY Hi 1 PLL DX AF Iy Var 74X ol —ia #EED DEN [ B ~D & 5 (i
#5945 READY i/
DWE AT 1 DADDR 7RV A~D DI 7 —XDEXALEZHETET748 A Fx—TVE
Fo HHALRWEAIEL, Low IZEETHLENHYET,
LOCKED H 77 1 PLL B0 H ST, PLL THRLART T4 A RO E#PHN TS, 8
e Fg @ PPM #iHN C— L2 ¢%2/RLET, PLLITERKARIZH
Iy 7E3NDHDO T, Uy MIMEHVERT A, AJ7ay s MEiLT-
Y. FEMHT FAANMIBERBEAE L6 (N1 7ay s DAL
AT 7R E) 1X, LOCKED N5 47 ¥ —hShEd, LOCKED AT 47
P—rENdHE, HEIMICey 7 RERSNET,
PWRDWN AF 1 AL AZ v —R SN PLL CGREHOLDERL) /80— Z 7 LET,
RST A7 1 RS ME R, ZOFEENFEHRShDE PLLIZZay ZIZRHIL T
HORARX—=T IR T T IA A B E Oy 7 A 7L
FITENET, AN7ayro5M (B 2B R 3554 . !
EYyMIAETT,
THAVDANAE
AAR =g )
e A
CORE Generator™ BL O 4 —FK i
~ 7O R—k ARH]
ERAARELE &
B BAT & TI4ILE SREA
BANDWIDTH SCFH “OPTIMIZED” | “OPTIMIZED” Vol — NI~ =7 D PLLE2 %
"HIGH”, "LOW” PRI B34 PLLE2 Fu s S0 7ual
ALERELET,
CLKFBOUT. 10 #E# 2~ 64 5 RO I AT 25612, TXTD
MULT CLKOUT Zawy 7 i 1 %% 9 D%+
ELET, ZofEl, CLKOUTH# DIVIDE
i 3 XL DIVCLK_DIVIDE Bz XV H )
B NREYVET,
CLKFBOUT_ 3 Ffre vk | —360,000 ~ 360,000 0.000 sy T 4—R w7 ORAA T
PHASE FEEh /N R o rEEHTRELET, 74—y
7 ray a7y AL PLL O Y
oy 7 NT_RCADO I ENIA A 7 RE
nEI,
CLKIN_PERIOD SE N | 0.938 ~ 52.631 0.000 CLKIN AJTDO AN E#MEREELET,
(nS) KR ps TF, =&z 0E., i 33.333
1 33MHz DA Sjrav a2 RmLET, o
DEFVLTHETHILERHVET,
CLKIN1_PERIOD % CLKIN1 AJ1d A
F17v> 7 JE# . CLKIN2 PERIOD (%
CLKIN2 A1D A F17vy 7 i z=iEE
LE T,
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=4k

TIAIE

&t B3

CLKOUTO_
DIVIDE ~
CLKOUTS_
DIVIDE

1~ 128

1

B JE W E & 358412, CLKOUT
sav W hESETAEERELE
F. ZOffi . CLKFBOUT MULT {3k
O DIVCLK DIVIDE B2 H /7 )83 %%
BIRFEVETS,

CLKOUTO0_
DUTY_CYCLE ~
CLKOUT5S_
DUTY_CYCLE

3 kEfrewh
(e UMY oy

0.001 ~ 0.999

0.500

CLKOUT Zuy s 1OT 2—F 4 A
I N —RNTHRELET, 0.500 D
e, Ta—T 4 AL 50% 127320
E3x

CLKOUTO_PHASE

~

CLKOUT5_PHASE

3 bEfre vk
(e UMY oy

-360,000 ~ 360,000

0.000

Jayy 7 4—RKN\y IO FA T

Ty EHTHRELET, 74—y
7 ruay 7wy 78T 5HE PLL O )7
oy 7N T R_RCED AN 7 RE
nEJ,

COMPENSATION

Pl

“ZHOLD”, "BUF_IN"
“"EXTERNAL” |
“INTERNAL”

“ZHOLD”

ray 7 AJIOFHIE, "ZHOLD” 123 E
THIEERBEOLET, PLL 74—F
Ny DALy T4 ¥zl —ay FEERE
FTLET,
“ZHOLD” : /O LY AZTOHHR— /L
K Z A LREIZ72DEH1Z PLL A=
T4X 2l —arEnET,

“INTERNAL” : PLL ®ONER7 4 —F
N7 PRAPME S, EBIE AR IE
ShEEA,

“EXTERNAL” : FPGA O &} 5 b
T— I IESIVET,

"BUF_IN” : OO ET—RITIE
—HAT, BIEITIESNER A,

DIVCLK_DIVIDE

10 %%

1 ~ 56

ANHrayZ2iZk4563T _XTo hray
IO ELEREL, PFD I A/IEH
% CLKIN 43 JHLET,

REF_JITTER

3 ke b
BN

0 ~ 0.999

0.010

PLL /74—~ A& it 357
» ., CLKIN AN TFRIEND Y v & —
& ELET, BANDWIDTH A3
"OPTIMIZED” IZ5% EEN TV D& fEA
RADHEIC ATy 72k 3T
A—H—NEIRENET, EREMT
HLGET. EEAN 17y I FHIE
NHYwEZ—@ Ul N—t b (ke —
7~y B —2fH) CHRETAILERHY
%9, REFJITTERI % CLKINI ® A/
v & —  REF_JITTER2 I3 CLKIN2 D A
NI d—% R ELET,

STARTUP_WAIT

Pl

“"FALSE”, “"TRUE”

“FALSE”

"TRUE” OE . av 7 NERSNDHET
DONE 2% High (272D EIESIVET,

VHDL 83k (/2 RA O T—2 7))

KD 2 DDOXPFELZWGEIE, a8 =L T2 T4 T4 E S ORNIH AT £,
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Library UNISIM;

use UNISIM.vcomponents.all;

-- PLLE2 ADV: Phase Locked Loop
- 7 Series
-- Xilinx HDL Libraries Guide, version 13.1

PLLE2 ADV inst : PLLE2 ADV

generic map (
BANDWIDTH => "OPTIMIZED", -- "OPTIMIZED", "HIGH",or "LOW"
CLKFBOUT MULT => 5, -- Multiply value for all CLKOUT (2-64)
CLKFBOUT PHASE => 0.0, -- Phase offset in degrees of CLKFB (-360.00-360.00).
-- CLKIN_PERIOD: Input clock period in nS to ps resolution (i.e. 33.333 is 30 MHz).
CLKIN1 PERIOD => 0.0,
CLKIN2 PERIOD => 0.0,
-- CLKOUTO DIVIDE - CLKOUTS5 DIVIDE: Divide amount for CLKOUT (1-128)
CLKOUTO_DIVIDE => 1,
CLKOUT1 DIVIDE => 1
CLKOUT2_DIVIDE => 1,
CLKOUT3 DIVIDE => 1
CLKOUT4 DIVIDE => 1
CLKOUT5 DIVIDE => 1,

-- CLKOUTO DUTY CYCLE - CLKOUT5 DUTY CYCLE: Duty cycle for CLKOUT outputs (0.001-0.999).

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,
CLKOUTS DUTY CYCLE => 0.5,

-= CLKOUTO_PHASE
CLKOUTOiPHASE =>
CLKOUTl_PHASE =>
CLKOUTZiPHASE =>
CLKOUT3_PHASE =>
CLKOUT4 PHASE => ,

CLKOUTS_PHASE => 0.0,

COMPENSATION => "ZHOLD", -— "ZHOLD", "INTERNAL", "EXTERNAL" or "BUF IN"
DIVCLK DIVIDE => 1, -- Master division value (1-56)

-- REF_JITTER: Reference input jitter in UI (0.000-0.999).

REFiJITTERl => 0.0,

REF_JITTER2 => 0.0,

CLKOUTS5_ PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).
OI
.0,
OI
0
0

’

O OO oo |

STARTUP WAIT => "FALSE" -- Delay DONE until PLL Locks, "TRUE"/"FALSE"
)
port map (

-- Clock Outputs: 1l-bit (each) output: User configurable clock outputs

CLKOUTO => CLKOUTO, -- 1l-bit output: CLKOUTO output

CLKOUT1 => CLKOUT1, -- 1l-bit output: CLKOUT1 output

CLKOUT2 => CLKOUTZ2, -- 1l-bit output: CLKOUT2 output

CLKOUT3 => CLKOUT3, -- 1l-bit output: CLKOUT3 output

CLKOUT4 => CLKOUT4, -- 1-bit output: CLKOUT4 output

CLKOUTS5 => CLKOUTS, -- 1l-bit output: CLKOUTS output

-- DRP Ports: 16-bit (each) output: Dynamic reconfigration ports

DO => DO, -- 16-bit output: DRP data output

DRDY => DRDY, -- 1-bit output: DRP ready output

-- Feedback Clocks: 1l-bit (each) output: Clock feedback ports

CLKFBOUT => CLKFBOUT, -- l-bit output: Feedback clock output

-- Status Ports: 1-bit (each) output: PLL status ports

LOCKED => LOCKED, -- 1-bit output: LOCK output

-- Clock Inputs: 1-bit (each) input: Clock inputs

CLKIN1 => CLKINI, -- 1-bit input: Primary clock input

CLKIN2 => CLKINZ, -- 1l-bit input: Secondary clock input

-- Control Ports: 1l-bit (each) input: PLL control ports

CLKINSEL => CLKINSEL, -- 1-bit input: Clock select input

PWRDWN => PWRDWN, -- 1l-bit input: Power-down input

RST => RST, -- 1l-bit input: Reset input

-- DRP Ports: 7-bit (each) input: Dynamic reconfigration ports

DADDR => DADDR, -— 7-bit input: DRP adrress input

DCLK => DCLK, -- 1l-bit input: DRP clock input

DEN => DEN, -- 1-bit input: DRP enable input

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

DWE => DWE, -- 1-bit input: DRP write enable input

-- Feedback Clocks: 1-bit (each) input: Clock feedback ports

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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CLKFBIN => CLKFBIN -- 1l-bit input: Feedback clock input

-- End of PLLE2 ADV inst instantiation

Verilog B2k (A2 RA T—3Y)

// PLLE2_ADV: Phase Locked
// 7 Series

Loop

// Xilinx HDL Libraries Guide, version 13.1

PLLE2 ADV #(

.BXNDWIDTH("OPTIMIZED"), // "OPTIMIZED", "HIGH",or "LOW"

.CLKFBOUT MULT (5),
.CLKFBOUT PHASE (0.0),

// Multiply value for all CLKOUT (2-64)
// Phase offset in degrees of CLKFB (-360.00-360.00).

// CLKIN PERIOD: Input clock period in nS to ps resolution (i.e. 33.333 is 30 MHz).

.CLKIN1 PERIOD(0.0),
.CLKIN2 PERIOD(0.0),

// CLKOUTO0 DIVIDE - CLKOUT5 DIVIDE: Divide amount for CLKOUT (1-128)

.CLKOUTO_DIVIDE (1
.CLKOUT1_DIVIDE
.CLKOUT2_ DIVIDE

),
(1),
(1),
.CLKOUT3 DIVIDE (1),
(1)

(1

-

.CLKOUT4_DIVIDE
.CLKOUT5_DIVIDE (1),

// CLKOUTO DUTY CYCLE -
.CLKOUTO_DUTY CYCLE (0.5

’

)

CLKOUTS5 DUTY CYCLE: Duty cycle for CLKOUT outputs (0.001-0.999).

’

.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),
// CLKOUTO_PHASE - CLKOUTS 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),

. COMPENSATION ("ZHOLD"),
.DIVCLK_DIVIDE (1),

// "ZHOLD", "INTERNAL", "EXTERNAL" or "BUF_IN"
// Master division value (1-56)

// REF JITTER: Reference input jitter in UI (0.000-0.999).

.REF_JITTER1 (0.0),
.REF_JITTER2 (0.0),
.STARTUP_WATIT ("FALSE")
)
PLLE2 ADV inst (
// Clock Outputs: 1-bit

.CLKOUTO (CLKOUTO) , //
.CLKOUT1 (CLKOUT1 //
.CLKOUT2 (CLKOUT2 //

.CLKOUT4 (CLKOUT4 //

)
)
)
.CLKOUT3 (CLKOUT3) , //
)
.CLKOUTS (CLKOUTS5) //

// Delay DONE until PLL Locks, "TRUE"/"FALSE"

(each) output: User configurable clock outputs
1-bit output: CLKOUTO output
1-bit output: CLKOUT1 output
1-bit output: CLKOUTZ2 output
1-bit output: CLKOUT3 output
1-bit output: CLKOUT4 output
1-bit output: CLKOUTS output

// DRP Ports: 16-bit (each) output: Dynamic reconfigration ports

.DO(DO) , //
.DRDY (DRDY) , //

16-bit output: DRP data output
1-bit output: DRP ready output

// Feedback Clocks: 1-bit (each) output: Clock feedback ports

.CLKFBOUT (CLKFBOUT), //
// Status Ports: 1-bit

.LOCKED (LOCKED) , //
// Clock Inputs: 1l-bit
.CLKIN1 (CLKIN1), //
.CLKIN2 (CLKIN2), //

// Control Ports: 1l-bit
.CLKINSEL (CLKINSEL), //

1-bit output: Feedback clock output
(each) output: PLL status ports
1-bit output: LOCK output

(each) input: Clock inputs

1-bit input: Primary clock input
1-bit input: Secondary clock input
(each) input: PLL control ports
1-bit input: Clock select input
1-bit input: Power-down input

1-bit input: Reset input

// DRP Ports: 7-bit (each) input: Dynamic reconfigration ports

. PWRDWN (PWRDWN) , //
.RST (RST), //
.DADDR (DADDR) , //
.DCLK (DCLK) , //

7-bit input: DRP adrress input
1-bit input: DRP clock input
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& XILINXs EA4E: FTHAY ILAVE
.DEN (DEN) , // 1-bit input: DRP enable input
.DI(DI), // l6-bit input: DRP data input
.DWE (DWE) , // 1-bit input: DRP write enable input
// Feedback Clocks: 1l-bit (each) input: Clock feedback ports
.CLKFBIN (CLKFBIN) // 1-bit input: Feedback clock input
)i
// End of PLLE2 ADV inst instantiation
= = 3
5 H 1F ¥R
7 > U—X FPGA SelectlO VY —2 o—H— HAR
72U —X FPGA 7 —4# 3> —h : DC Rt R I OAA v T Fifk
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EA4E: FTHAU ILAVE & XILINXe

PLLE2 BASE
71)25 47 : Basic Phase Locked Loop Clock Circuit

CLKOUT3_DUTY_CYCLE=0.5

PLL_BASE
Attributes CLKOUTO
BANDWIDTH=PTIMIZED —
CLKIN1 CLKFBOUT_MULT=1 _CLKOUT1
h CLKFBOUT_PHASE=0 CLKOUT2
CLKFBIN CLKIN_PERIOD=0 | CL
- CLKOUTO_DIVIDE=1 CLKOUTS
CLKOUTO_PHASE=0 | ClL
CLKOUTO_DUTY_CYCLE=0.5
CLKOUT1_DIVIDE=1 | CLKOUT4
CLKOUT1_PHASE=0
CLKOUT1_DUTY_CYCLE=05 | CLKOUTS
CLKOUT2_ DIVIDE=1
CLKOUT2_PHASE=0
CLKOUT2_DUTY_CYCLE=0.5
CLKOUT3_DIVIDE=1 | CLKFBOUT
RST CLKOUT3_PHASE=0

CLKOUT4_DIVIDE=1
CLKOUT4_PHASE=0
CLKOUT4_DUTY_CYCLE=0.5
CLKOUT5_DIVIDE=1 _LOCKED
CLKOUTS5_PHASE=0
CLKOUT5_DUTY_CYCLE=0.5
COMPENSATION=
SYSTEM_SYNCHRONOUS
DIVCLK_DIVIDE=1
REF_JITTER=0.1

Phase Locked Loop
Clock Circuit

X10951

M=

PLLE2 1%, BB EK., 70y ) 2RI —TDAF 22— DX —IKEE VR = T57-0DREEST Ty s T
T, Kr7uy I LT, FL VCO Bz I E, (LY 7, Ta—TF 4 S A7V E BN E TEE
T, MMCM Db — 727 a7 O¥SBEZ #2200k L, PLLE2 IX&# 7 uy 72 R R—R L F3, 1FEAED
413 PLLE2 BASE 2 FHL . PLLE2. ADV 3270y 7 DAL v F F— =X A F Iy 7 Yar 74Xz —ar Ak
WA ALET,

R—b @D ERBA
R—r4 AR ] HEHE
ray 7 W I/ N

CLKOUTO ~ 5 Hi 1 2L T X2l —a R 7 ay 7 H ST VCO T
FH ) (22— —HIEFTHE) &2 1 (O34 /32) M 128
FTOMTHELIZLDICERETEEY, Hirays
1Y 7 REN TR WSS IERB B WIS AEN
Hi>THY, W7 4—K N yr ar7 Fal—3
VNZEW AN ey 2 Chi 2 biET,

CLKFBOUT H 1 B PLL 74 —K v suay 7, PLL AT Z
AAMEREE T 25BN ETT,

CLKIN A 1 PLL ®2/nayy Y —AAN7], FPGA D&My
v DCM i h7vevs ¥ £7201% BUFG Y
VCERENTEET,

CLKFBIN AS 1 PLL ~D74—K\y7 7y 7 ¥, PLL AT T4
A MEREZR T D5AICKLETT,

AT — XA/ HIE A A
LOCKED H 1 PLL 25D F1C, PLL TAART T4 A bR E#E

PHN CREREES AL, B B3R € PPM #iH N T — 3
L7=Z &% R UEY, PLLIZEIRZ ARIC A EI1IC
Dy Z7ENAHEDOT, Uy MILESHVEEAL, A7
7 MEIE LT E . FRMAR T T A A MOEK
DRAELESGA ANN17ey O 7 M) 11,
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R—r4& B[ B T BE
LOCKED WT 47 % —hSFT, LOCKED BT 1
TH—hEnoé, BRIy I RERINET,
PWRDWN A 1 A AR T —RENT- PLL GREEH OB DO ZRL) %
U — v LET, PLL filfHHR—RTT,
RST AT 1 RV LY MER, ZOREFNREENDE PLL X
a7 ZRBIL THOA R —7 VIR0 F-I2hL
WTIAANBIOR Y S AT NVNEITENET,
ANy D5 (BEEHRE) 2R 35545, )
By MIAETY, PLL H#IA—FTT,
THADADAE
AAR =g Hedw
HEm ANH]
CORE Generator™ 3L N7 4 —F AN
~ 7O R—k ]
FERAT L E M
BiE - Ewl [E} T4k SRER
BANDWIDTH pas=l "HIGH”., "LOW” ”OPTIMIZED” DB i~ —I ¥ O PLL Kk
”"OPTIMIZED” T4 PLL a5 h 7 ATYR
LEFRE
CLKOUTO_DIVIDE Eis iy 1~ 128 1 suay g T 4=y 7O FEAT
CLKOUTI1_DIVIDE | BN ERTHRELET, 74—y
CLKOUT2.DIVIDE, 7 raylEy 7Nt HE PLL O 7
CLKOUT3_DIVIDE Oy 73T R TEOF A HES 7k
CLKOUT4_DIVIDE SNET,
CLKOUTS5_DIVIDE
CLKOUTO_PHASE . EH 0.01 ~ 360.0 0.0 CLKOUT 7y 7 i DA 7 &y
CLKOUTI1_PHASE FeEHCTHRELET, 90 1% 90 EEiz
CLKOUT2_PHASE . X450 1 AT NVDORFEA T BV R,
CLKOUT3_PHASE 180 1% 180 FEE/=IZ 2 49D 1 H- AL
CLKOUT4_PHASE . OAAA 7By NERLET,
CLKOUTS5_PHASE
CLKOUTO0_DUTY. R 0.01 ~ 0.99 0.50 CLKOUT ZuyZ i HDOF 2 —5 ¢ H
CYCLE . AN = THRELET, 0.50
CLKOUT1_DUTY. DA T 2—T 4 FAZNIE 50% 12
CYCLE . 20ET,
CLKOUT2.DUTY.
CYCLE .,
CLKOUT3_.DUTY.
CYCLE .
CLKOUT4.DUTY.
CYCLE .
CLKOUT5_DUTY.
CYCLE
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EA4E: FTHAU ILAVE & XILINXs

B BT {[E] TIA4IE BA

CLKFBOUT_MULT iy 1~ 64 1 B JEH H AT 2581, 7To
CLKOUT Zwmv 7 1 )% #ifE+ D%t
ELET, Zofitt CLKOUTH DIVIDE
EGH D E RN R EVET,

DIVCLK_DIVIDE B 1 ~ 52 1 AN a7 Zxt3 563 X ToOH 17
2y D4y JE AR EL, PFD IZA SIS
% CLKIN 243 AL ET,

LE_EI:I

CLKFBOUT_PHASE e 0.0 ~ 360 0.0 vy T4 —R Ny o W H ORARAT
By EBRTHRELET,
REF_JITTER1 R 0 ~ 0.999 0.100 PLL D87 34—~ 2% AL 5

729, CLKINL (Z FHIENAY v —
ExE¥EELE9, BANDWIDTH 73
"OPTIMIZED” IZ@X ESILCWAH &, il
DAL EIC AT ey 7 Tl
TG A= — N EIRSNET, ESEE
HTHHEAIE, BEA /ey 72T
MEhBoyZ2—0 Ul R—Frbh (K
KE—7 by B—271fH) THRETIL
ERHVET,

CLKIN1_PERIOD FH 1,000 ~ 52.630 0.000 PLL CLKINI A A A& % ns Ce
FELET, BEIX ps T UNEALLT
3 M), T2z IX. i 33.333 1% 33MHz
DAS vy &R/ LET, ZOMITYL
TRETIVLENHVET,

STARTUP_WAIT SCFF "TRUE”. “FALSE” | "FALSE” "TRUE” DA . av/ NERINDE
“C DONE # High 12725 DR EEIES
3“:'?—0

EER R

7 =X FPGA D&kt (=¥ — TARBLVT —F—h)
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& XILINXs FA4E: THAY ILAVE

PULLDOWN

Z1JSF 47 : Resistor to GND for Input Pads, Open—Drain, and 3-State Outputs

PULLDOWN

X10690

M=

OBV AU NEI, AT B, BF RO Ry RIZEHR L, 77— T 5 [REEDH D/ —Rory v s Ll % Low
WLET,
R—bkdERBA

R—r% AR 2 e g
¢ H 7 1 TN (B BALR — MOE B

THAODANFE

AVARB v E—ay ]

HE R AA]
CORE Generator™ X w4 —F )
~7rdOHPR—h F

VHDL 81k (/2 RAVP T —23Y)
KD 2 ODLNIFIELR WSS, 28— LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLDOWN: I/O Buffer Weak Pull-down
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

PULLDOWN inst : PULLDOWN
port map (

0O =>0 -- Pulldown output (connect directly to top-level port)
)i

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

// PULLDOWN: I/O Buffer Weak Pull-down
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
PULLDOWN PULLDOWNiinSt (
.0(0) // Pulldown output (connect directly to top-level port)
)

// End of PULLDOWN inst instantiation

E3 AR

7Y —X FPGA O (22— — HARBEF —F L —])
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& XILINXs FA4E: THAY ILAVE

PULLUP

71)25 47 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs

PULLUP

X10691

M=E
ZOFFAY ZLAVME, AT, MIART =), F B K — M T A — A CRBIS LTV

WEEIZ, 950y High TEREILFE T, T XTDORIANRN—=BETDELEEIZ A —T U R Ay L AVMRBLIN=7mdn
w7 L% High IZLE7,

R—rD R

R—r4 Am[ 2 e g
O H 1 TNT T I (e BALAR — M B

THAVDANAE

AVRE Yy T ay -
Hew g
CORE Generator™ 3 LU 4 —F A
~7adPR—h )

VHDL 2t (A RES T—2 )
KD 2 ODLNIEIELR NS, a8 — LTy T4 T4 B S OB T E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLUP: I/O Buffer Weak Pull-up
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

PULLUP_inst : PULLUP
port map (

0O =>0 -- Pullup output (connect directly to top-level port)
)i

-- End of PULLUP inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// PULLUP: I/O Buffer Weak Pull-up
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
PULLUP PULLUP_ inst (
.0(0) // Pullup output (connect directly to top-level port)
)i

// End of PULLUP inst instantiation

E3 AR

7Y —X FPGA O (22— — HARBEF —F L —])
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& XILINXs FA4E: THAY ILAVE

RAM128X1D
)25 47 : 128-Deep by 1-Wide Dual Port Random Access Memory (Select RAM)

RAM128X1D

I9|U

SPO

=7

| L

‘Aﬂnbutes |
DPRA(8:0) | [iuir=oo000 yo00000000000| | PPO

128x1 Dual-Port LUT RAM

X10963

M=

ZOTHA T AUMNE 128 U—FK X 1 Evh® RAM Tt A H L/ EBEIALKR—=BZHY, T4 A F—7 /L (WE) 23
High DEXIZTRL A R A THESNIZar—2 a1l D AT —F U OENREZAENET, ZOEXARIL
WCLK D H BNy DEBICEITS, RUHED SPO IZH AAENET, WE 28 Low DEEIIIERBAZTE A H LA
FEITEN, TRUA RZ A THRESNT- AT ubr— a0 OfEN SPO IZFEFRBTH &N ET, 7R A /X DPRA
DEEETTHZEIZLY, FiAHUA— NIRRT AL 2T TEXET, DPO IZZOMEAH ShvET,

ENOE L

—+4£ HE = e BE
oo i 1 FRUR N2 A CHESNEHH L/ BEABK— o
T2
bro i 1 TRL A SZ DPRA THESNIZ#Gt A H LA —RD T — & H )
P A ! FRLZ N2 A CHESNEBXART —F AT
A A3 7 G L/ BXABAE DT RL 2 %
DPRA U 7 FHRIHUE—ROTRLZ RS2
WE A3 1 AN A F—T I
WeLr A ! SA1 20y (o LI R )

AVAZ Y = DG AR, 2O VR =R M IRDIOITHRELET,

WCLK ANj&zmy 2 V=22 D N NT %7 —4% ¥ —AIZ, DPO /1% FDCE ® D AJj7& Ol
EI7 T AT 43— avd ?F%‘mbiﬁ‘o

FFar T, SPO W EEYII T AT 42— a s \CHEE T A0, R IC T AL TEET,
ray g AFX =70 (WE) 1X, #8727 A h A Rx—7 L V=R ZHFELE T,
TEvh NAATFAHL/ EEABRTRUAIZ, 7TE YR 2SADPRA [XFi A H LT RUAICHEER T HLERHVET,
128 B R 16 HEEL CHEFRSALD INIT JEMET, RAM OXHIEE R E T ET,
FRELRZWIGA I, #IHEIX T T o IcRvETd,
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THAVDANFE

AVAR v m—ay aJ

HEFm Hedw

CORE Generator™ BL W74V —K ARw]

~7udYR—b Ay
ERATEGEM

B 24T & T4k B

INIT 16 #E% 128 £ M T RTCEr RAM DI HE A5 &

VHDL 8k (A2 RA T —3Y)

WD 2 ODLNIFAELRWEA L, at'—L T T4 T4 B E ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM128X1D:

-= 7 Series

—-- Xilinx HDL Libraries Guide,

RAM128X1D_inst
generic map (

RAM128X1D

128-deep by l-wide positive edge write,
dual-port distributed LUT RAM

version 13.1

INIT => X"00000000000000000000000000000000™)

port map (
DPO => DPO,
SPO => SPO,
A => A,
D => D,
DPRA => DPRA,
WCLK => WCLK,
WE => WE

)

Read/Write port
Read port 1-bit
Read/Write port
RAM data input
Read port 7-bit

1-bit ouput
output

asynchronous read

7-bit address input

address input

-- Write clock input
-- RAM data input

-- End of RAM128X1D_inst instantiation

Verilog

// RAM128X1D:

Bt ([ REVTT—23Y)

128-deep by l-wide positive edge write,

// dual-port distributed LUT RAM
// 7 Series

// Xilinx HDL Libraries Guide,

RAM128X1D # (

version 13.1

.INIT(128/h00000000000000000000000000000000)
) RAMI128X1D inst (

.DPO (DPO) ,
.SPO (SPO),
LA (R),
.D(D),
.DPRA (DPRA) ,
.WCLK (WCLK) ,
.WE (WE)

)i

//
//
//
//
/7
//
/7

Read port 1-bit
Readw/rite port
Readw/rite port
RAM data input

Read port 7-bit

output
1-bit output

asynchronous read

7-bit address input

address input

Write clock input
Write enable input

// End of RAM128X1D inst instantiation

(Mapped to two SliceM LUT6s)

(Mapped to two SliceM LUT6s)
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s HIE R

73 )—X FPGA O (22— — HARBERF —# L —])
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EA4E: FTHAU ILAVE & XILINXe

RAM256X1S
)25 47 : 256-Deep by 1-Wide Random Access Memory (Select RAM)

RAM256X1S
o]

9|U

i |

[ Attributes |
[ INIT=000000000000000000000000. |

WCLK .
—> 256X1 Synch Write/Async Read
Single-Port LUT RAM

X10956

M=E

ZOFTW A =L AME, 256 U—K X 1 Evhd RAM T, R EZALLIERMGF A HUSREZ 2 O ET, 2
D RAM 1Z, 7 /3AAD LUT (SelectRAM EHFEXND) ZEHL TA 7 VAL NSIDTZD, 7y 7 RAM VY — R
ERLEEA, RHIHEAHLEITTOSREIE, BV P AZ AT CREICATAAICEH @ CTEET, 72720, ZOHAIT
RAM LU P RZTRICZay 7 240 ENRHYET, RAM256X1S (21X, 777 47 High DA~ A %—7 /L (WE)
BHY, ZOEED High 127258, WCLK BV DSLH EBRYV Ty TD AT —X EVOENRATY TUAIZEXIAE
NET, HH O, WE DfEIZH DT, TRV A RNRAA TIEESNT-ATY ar—ar st hLET, EX
IABNFEITSNDE, M ITOMENEFHFENET,

R—rDERHA

R—h % 7 E = 1 e
0 i 1 TRLRA N2 A CHESN#HA L/ EXA
HAR— DT — 4 H S
AT 1 TRLA ASZ A THESNEBEZALT —Z AT
A A1 8 FAHL/BXABE—RDOTRLZ 82
WE AT 1 FAR AF—T L
WCLK ATy 1 AN rry s (FEHHUIZIER )
THAVDARNEE
AR —g 0l
W HesE
CORE Generator™ 3L U\ 44—k AH]
~7udHR—h Ry

AV AR E— T AEA T, 2O B — RN RO IS LE T,
WCLK A J1&27nmyr V—R 2, D ANNEERNT DT —% V—RAZ, O 1% FDCE ® D AJ172 X D
R F AT 43— a2 LET,

ruyy AFX—7 ) B (WE) 1Z, BRI A 32—/ V=R L ET,

8Ewh NZ AL, AL/ FEZALDY —ATHRLET,

256 B R 16 HEE THERLS LD INIT BT, RAM O HIEZ R E TEET,
FRELRWIGE T AIHEIZ T RTO0IZRvET,
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& XILINXe

AR R 1%

B 247 [ TIAIE

59

INIT 16 K 256 £ M T _CTERH

RAM O H i % 45 &

VHDL 8k (/2 REA T —3Y)

WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM256X1S: 256-deep by l-wide positive edge write, asynchronous read
-= single-port distributed LUT RAM (Mapped to four SliceM LUT6s)

-- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

RAM256X1S inst : RAM256X1S
generic map (

INIT => X"0000000000000000000000000000000000000000000000000000000000000000™)

port map (
0O => 0, -- Read/Write port l-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

)i

-- End of RAM256X1S_inst instantiation

Verilog 581t ([ RB2 T —23Y)

// RAM256X1S: 256-deep by l-wide positive edge write, asynchronous read

// single-port distributed LUT RAM
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

RAM256X1S # (

.INIT (256"h0000000000000000000000000000000000000000000000000000000000000000)

) RAM256X1S inst (

.0(0), // Readw/rite port 1l-bit output

LA (R), // Readw/rite port 8-bit address input
.WE (WE) , // Write enable input

.WCLK (WCLK), // Write clock input

.D(D) // RAM data input

)i

// End of RAM256X1S_inst instantiation

BN

7 VU =X FPGA D (=% — HANBIRT —=Z—})

(Mapped to four SliceM LUT6s)

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com

309


http://www.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+7s

& XILINXe

J1)257 47 : 32-Deep by 8-bit Wide Multi Port Random Access Memory (Select RAM)

DIA(1:0
( RAM32M DOA(1:0)
ADDRA(4:0
[ miT_A=0000000000000000 |
DIB(1:0
DOB(1:0)
ADDRB(4:0
[ NIT_8=0000000000000000 ]
DIC(1:0
( DOC(1:0)
ADDRC(4:0
[ miT_c-=0000000000000000 |
DID(1:0
DOD(1:0)
ADDRD(4:0
WE [ NiT_D=0000000000000000 |
WCLK

32-Deep by 8-Wide
Multi-Port LUT RAM

X10952

M=

ZOFHAL T AUNE, 32 V=K X 8 B hD~ /L F iR —h RAM T, [AIH E&IA 2 &I R 58 20 HH LR RE 2l 2. C
WET, ZO RAM X, T/31AD LUT (SelectRAM™) Zffi L CTA L T VA NSNDT=, T /XA ADT 17 RAM U
V—2% M ALERE A, RAM32M 2R —RME 1 DDORTARIZAL TVAL IS, 8 BV R EX AL 2 By gt
HLDOKR—F 1 D&, FICAEINLD 2 By bgirHUR—k 3 OB SHET, 2k, RAM O A Mg E
ZIARHEMNL LT 2 B hOFEAH LA FHETT, DIA, DIB, DIC, 3L DID AJj& T XCHUT —& AT
THE FEAHL/EXALR—F1 D M7 L7FHAHLR—F 3 DD 32x2 7U R R—k AEVIZARVET, DID %
TR LT85 E . DOD 13 S #UEH A, ADDRA. ADDRB, ADDRC #[A U7 RL R IZHHE T 5& . 32x6 D
VIV F 2TV AR—k RAM 12720 F£3, ADDRD % ADDRA., ADDRB. ADDRC (Z#f5i 3 5L, 32x8 D7 )L R —
FRAM 12220 FET, 20 RAM I3 IENTh AT RER 2 74X ol —ar BNHVET,
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& XILINXs FA4E: THAY ILAVE

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,

AV N—=H—%Z DA R—R DIy AJJEBMT 5L, 7y DN E TRy TTF —HE N1 TEET,
TDAN—F =TT ay PNITHAIAEIL, 7y DNE TRV Ty T RAM ~DEBXALLZFITTXET,

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & 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,

EARTREG IR 1%

Bt RAT [ TIAIE B

INIT_A 16 5L 64 £ ME FTRTEm A F—h® RAM O YA 1R E
INIT_B 16 %k 64 £ M T _TYR B #X—h® RAM DI HHE Z 6 E
INIT_C 16 5% 64 £ MH FTRCEm C R—hD RAM OB EFE T
INIT_D 16 % 64 £ MH T _CEn D R—h® RAM DO YIHIE A $E &

VHDL E2ik (/2 RA T —S3Y)
WD 2 SOITRFELRVES L, a8 — LTI T 15 E S ORI AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32M: 32-deep by 8-wide Multi Port LUT RAM (Mapped to four SliceM LUTG6s)
-- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

RAM32M inst : RAM32M
generic map (

INIT A => X"0000000000000000", -- Initial contents of A port

INIT B => X"0000000000000000", -- Initial contents of B port

INIT C => X"0000000000000000", -- Initial contents of C port

INIT D => X"0000000000000000) -- Initial contents of D port

port map (

DOA => DOA, -- Read port A 2-bit output

DOB => DOB, -- Read port B 2-bit output

DOC => DOC, -- Read port C 2-bit output

DOD => DOD, -- Read/Write port D 2-bit output

ADDRA => ADDRA, -- Read port A 5-bit address input

ADDRB => ADDRB, -- Read port B 5-bit address input

ADDRC => ADDRC, -- Read port C 5-bit address input

ADDRD => ADDRD, -- Read/Write port D 5-bit address input

DIA => DIA, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRA

DIB => DIB, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRB

DIC => DIC, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRC

DID => DID, -- RAM 2-bit data write input addressed by ADDRD,
-- read addressed by ADDRD

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

);
-- End of RAM32M inst instantiation

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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v
& XILINXs 3 Tk
. —" -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// RAM32M: 32-deep by 8-wide Multi Port LUT RAM (Mapped to four SliceM LUT6s)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
RAM32M # (
.INIT A(64'h0000000000000000), // Initial contents of A Port
.INIT B(64’h0000000000000000), // Initial contents of B Port
.INIT C(64'h0000000000000000), // Initial contents of C Port
.INIT_D(64’h0000000000000000) // Initial contents of D Port
) RAM32M inst (
.DOA (DOR) , // Read port A 2-bit output
.DOB (DOB) , // Read port B 2-bit output
.DOC (DOC) , // Read port C 2-bit output
.DOD (DOD) , // Readw/rite port D 2-bit output
.ADDRA (ADDRA), // Read port A 5-bit address input
.ADDRB (ADDRB), // Read port B 5-bit address input
.ADDRC (ADDRC), // Read port C 5-bit address input
.ADDRD (ADDRD), // Readw/rite port D 5-bit address input
.DIA (DIA), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRA
.DIB(DIB), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRB
.DIC(DIC), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRC
.DID(DID), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRD
.WCLK (WCLK) , // Write clock input
.WE (WE) // Write enable input
)i
// End of RAM32M inst instantiation
& ¥ 1E ¥
7 VY= FPGA D (=% — HARBIRT —=Z—h)
HFAYUHR T 1) —X FPGA 5475 4K (HDL F)
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EA4E: FTHAU ILAVE & XILINXe

RAM32X1D
J1)25 47 : 32-Deep by 1-Wide Static Dual Port Synchronous RAM

WE | RAM32x1D
D SPO

LK

=

W

[e)

>
o

DPO

> |>
oS

A3

A4
DPRAO |
DPRA1 |
DPRA2 |
DPRA3 |
DPRAA |

|

X9261

ME

_@%“47“‘4/ TLAVNE 32 U—R X 1 EYRDF 27 /L R—k SRAM T, RHEZALBERELHZ TWVET, T34
A, HEAH LT RLU R (DPRA4 ~ DPRAO) LEZAHRTRLUA (A4 ~ A0) DI LT 2 FEFEDO T RL A R—FIRHD
iﬁ“o ZO2FEOT RVA R —NMIFZRIZIERY T, WMAHLTRLRIZES>TH B (DPO) I 13D fE
DIRESI, EZIALT RV AZL > TEZABEITOMEDNEESNET, T4 AFX—7 L (WE) % Low DIE
Ak Z7vvZ (WCLK) OERBIT I, RAM TSI TWAEITE{LLER A, WE 28 High ®4, WCLK 23
Low 7% High (B0 DD EXIT, T —Z AT (D) DIEN 5 By DO EXAL T RLATEIRSNZV—RIZn—R&Sh
¥, EXIAALEZIELATIITII, WCLK 2% Low 75 High (ZEIVEEDSRNC, EXIART RLALT —X A O Z
ESEDLLERHVET, WCLK [T 74/ TIXT 7747 High TTHB, A 3—F—%fERALTT 7747 Low IZ

THIELTEET, WCLK DA SRy MIEESNI-A /3 —Z—%, RAM 7 ay 7 NI AT ET, INIT @
BT 5L, a7 4% 2l — a2 2 RAM32XID 2L CEE4, E—NRIRZKORBEEIRLET,

SPO i 77121%, A4 ~ A0 THRESNAEY BV OEAH SIS ET, DPO H /712id. DPRA4 ~ DPRAO THES
NIEAEY BAOENRHNEZNET, ESIALLEL, FEAHLTRL A R —rDOT R AT EINET A,

am I 2R
AN HAh
WE (E—F) WCLK D SPO DPO
0 (FEAHHL) X X data_a data_d
1 (FEAHL) 0 X data_a data_d
1 (FEAHL) 1 X data_a data_d
1 (EFZAH) T D D data_d
1 (FEAHL) ! X data_a data_d
THADANAEE
AVAB =gy Gl
HE i
CORE Generator™ X w4 —F ARy
~7aDYHE—R D)

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXe

AR R 1%

e 24T & TI4ILE &5 BA
INIT 16 ¥ 32 B ME 4 _CEn ROM., RAM, L 2% LUT OB A T E
5F M IE #R

72U —X FPGA DY (2 —HF — HARBERT =2 —h)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

RAM32X1S
J1)2F 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S
WE ]

X4943

M=

ZOTHA TUAVME 32 U—FR X 1 B b SRAM T, AIiESIAHZEEZM A TWET, TA48 A3 —7 L (WE)
7 Low D5 A~ 7ay7 (WCLK) OEB TSI, RAM TSI TODIEIZZ /L E8 A, WE 23 High (2
725HE, WCLK 28 Low 735 High I8V bAHEXIC, 7 —X AT) (D) DEN 5 EVvROTRL A (A4 ~ A0) TR
NV —RicEIAENT T, EXIALEZIELATITIE, WCLK 28 Low 235 High (2810 Eb A, BEBEIALTR
LVALT —Z AT OEZZESEDLMLENHVET, WCLK 127 74V TIlE T 2747 High TTR, Ao "—4—%
ERLTT 7747 Low 12T 52EHTEET, WCLK D AN Ry MIBELESNTZA L /N —&—{3, RAM 7 uv 7N
MARENET,

HAE s (O) ICH IENDEIL. TRL A B THRESNT- RAM WO E I NS TWAIE TS, INIT B4
AT 5E, a7 4Fal—aJ1C RAM32X1S ¥ L TEF1,

i I 3R

AN o
WE (E—F) WCLK D o

0 (FAHL) X X e
1 B HL) 0 X -2
1 (@A HL) 1 " e
L (FEZAH) ! D 5

1 (FEA L) 1 X s
THALDANABE

A AR T ay -

HERR Hedt

CORE Generator™ 3LV % —R [

~7aDYR—h R

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E . FHALY ILAVE

EAR RS
E i "L [} TIAIL | BREA
INIT 16 32 £ Ml FATER | RAM OIBEE R E

VHDL 8281 (/> RAI T —23Y)
WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM (Mapped to SliceM LUT6)
—— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

RAM32X1S inst : RAM32X1S
generic map (
INIT => X"00000000"™)

port map (
o => 0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1l] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

);

-- End of RAM32X1S inst instantiation
Verilog 881k (A RAV T —3Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM (Mapped to a SliceM LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

RAM32X1S #(
JINIT (327h00000000) // Initial contents of RAM
) RAM32X1S inst (

.0(0), // RAM output

A0 (RO), // RAM address[0] input
.Al (A1), // RAM address[1l] input
A2 (A2), // RAM address[2] input
.A3(A3), // RAM address[3] input
.A4 (R4), // RAM address[4] input
.D(D), // RAM data input

.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)i

// End of RAM32X1S inst instantiation

EER N

7 Y U—X FPGA O EL (2 —%— HTARBIOT —%—H)

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

RAM32X1S_1
J1)257 47 : 32-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

RAM32X1S_1 Q

Wk

2
> 2
o|X

> > > >
FLEFE]

X8417

M=

ZOTHA ZUAVME 32 U—K X 1 B b SRAM T, AIiESAHZEELZM A TWET, TA48 A 3x—7 L (WE)
N Low D&, T4k 7y 7 (WCLK) OEBITEHR S, RAM ITHEMES L TOAIEIZZL L EH A, WE 2 High
(2725 &, WCLK 28 High 75 Low (ZU)0Ep B L&z, T7—H A J) (D) OfEN 5 E RO TR A (A4 ~ A0) TER
SNV —RiZr—RENFET, EZIAALZIELATIICIE, WCLK 23 High 2°5 Low IZHIV OB HEINIC, EXIAALTR
LALF =2 AN OEEZRESELVLENRHVET, WCLK IZTF 74 TIET 7547 Low TTN, Ao N—F—%
fERLCT 27747 High\IZT5Z¢HTEET, WCLK O AN Ry MIEESILIZA /3 —4—Z, RAM 7 ey 7N
MAIAENET,

HAE s (0) I HENAEIZ., TRLVA B THRESNTZ RAM WO EIZEMNEN TWAE T, INIT BIrEd
M4 2L, a7 4Fab—3 902 RAM32X1S 1 29k T&£1,

mIE R

AR H A
WE (E—F) WCLK D 0

0 (FAHL) X X T—5
1 (FEAHL) 0 X Ve d
1 (FEAHL) 1 X T—5
1 (FEZIAH) ! D D

1 (FEAHL) T X T —H
T —4 = A4~ A0 THEINLY—F

FHEALDANF &

AU RAB Ty -
HERR Hedt
CORE Generator™ 3LV % —NR [
~7adYR—h R

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
318 http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




& XILINXe

AR R 1%

B 24T {[E] FTIHILE sRBA
INIT 16 ¥ 32 By Mi 0 RAM, L' 2% LUT OFIHIEA T E
FFE R

7 =X FPGA D& Rt (=¥ — TARBLVT —F—h)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )

UG768 (v13.1) 2011 % 3 A 1 A
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EA4E: FTHAU ILAVE & XILINXs

RAM32X2S
J1)2F 47 : 32-Deep by 2-Wide Static Synchronous RAM

RAM32X2S
WE 00

Do o1

D1
WCi
A0
A1
A2
A3

A4

X4947

M=

ZOTYPA TUAVMNE 32 U —K X 2 B b SRAM T, [AIESIALZEELZHZ TOET, TA48 A F—7 /L (WE)
7S Low OG5 74 7ay 7 (WCLK) OEBITEMAZIL, RAM 2SI CWDIEIZZE L L EH A, WE 23 High (2
7258, WCLK 2% Low 235 High (280 b5 Lx12, A (D1 ~ D0) DfEA 5 EYRDTRLZ (A4 ~ A0) TiEIREH
72U —Rico—REnEd, EXALZIELATIITIE. WCLK 28 Low 7>5 High ICHIV D AR, EXARTRL AL
F =N Ol L ESEDLLENSHVET, WCLK IXT 74V TIET 7T 47 High TR, Ao _—F—%FHL
T 7747 Low IZT5ZEHTEET, WCLK D AN Ry MIBLESNIZA L /R —F—%, RAM 7 0y 7 NIZHLAIA £
NEF, HAOEY (01 ~ 00) I IENAMEIL. TRL A BV T ESNT- RAM WOM BIZHEHSIHL TWAE T,

INIT_00 3L T8 INIT_01 @M% 1# L T RAM32X2S O HE A s E Tx$E1,

IR

ARB H A
WE (E—F) WCLK D 00 ~ Of
0 (REAHL) X X F—x

1 (@A HL) 0 X =

1 FEAHL) 1 X =y

1 (FEZIAH) 7 D1 ~ DO D1 ~ DO
1 (FEAHL) ! X =
F—H% = A4 ~ A0 THRESNZTY—FK

THAVDARNEE

AVARB Y E—ay ]

Heda HELE

CORE Generator™ L w4 —F ARy

~7adOHR—hk F

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXe 4B THAY ILAVE
ARG EMS

B 24T & TI4ILk &5 BA

INIT_00 16 K 32 By Ml ERA NG = RAM OE vk 0 Ol %215 &

INIT_01 16 KL 32 By Ml T _CEnm RAM OE vk 1 OFIHMEAEIEE
EX LR

7 2 )—X FPGA DEF (2= — HARBLUT =2 —})

HAYUHR T )—X FPGA 54T 51) H4K (HDL )

UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com
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EA4E: FTHAU ILAVE & XILINXe

1S5 47 : 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)
DIA | RAMB4M DOA
ADDRA(5:0 —
B
DE DOB
ADDRB(5:0 —
B
DIC | poc
ADDRC(5:0 -
B
Dli DOD
ADDRD(5Z% —
WE |
WCLK 64-Deep by 4-Wide
] Multi-Port LUT RAM

X10953

M=

ZOTFHAL T AUNE, 64 U —K X 4 EvhD~/LF R —h RAM T, [FIH E&IA 2 &I R 58 20 HH URSRE 2l 2. C
WET, 2O RAM 1L, T /3AAD LUT (SelectRAM™ E4FEIEILD) 2L TA T VA NSRS, 7Ry 7 RAM
U — 2% LER A, RAMBAM 20 R —% 2 ME 1 DDRTARZIAL TIAVRESNET, 4 BV REXAL, 1 EYE
AL OR—K 1 D& FACAEINLD 1 By i H LR —k 3 DB SNEILTHEY, RAM @ 4 By hEXA
HBIOMERIE Y Mgt LU A RE T, DIA, DIB, DIC, BX W DID A% _XCRELT —Z ATNTERTHL,
AL/ EEALR =R 1 D MSE LG A H LA —R 3 20 64x1 7T R AR—h AEVIZR20ES, DID 27 FK
W L= 4. DOD 13 & £ A, ADDRA, ADDRB, ADDRC #[RIUT R A2k T 5L, 64x3 DI 7L
F a7 L R—k RAM 12720 £ 4, ADDRD % ADDRA. ADDRB. ADDRC |Z#:fi 3 5& . 64x4 D27 )L R—k RAM
WZ20ET, 20O RAM IZIX ZDICH AIREe 2y 74 ¥ 2L —2av BhVET,

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXs FA4E: THAY ILAVE

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
TXFT, RAM O#GRBINa—RHOZEMIT. By — IV O~=a2T7 LEBRLTIZEN, RAMBAM DA A%
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—
H—HZ DAy R— DIy ATNGBIMTDHE, 7y DN S FRN Ty TT —HE AN TEET, ZDA
N — I T7 VNI AIAEIL, 70y DNH FNRD Ty YT RAM ~DEXALLE EITTEET,
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EA4E: FTHAU ILAVE & XILINXe

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,

72& 21, RAM @ ADDRC ZR—F2% 00001 D34 INIT_CL1] fENZ DT RL A TERAIDEZ AL THILDETD DOC
R—bOMMPEIZRVET, FBELZWEGEAEX., MIHEIZT XTI Ed,

ARG IR 1%

B 247 [ TIHIE &t B3

INIT_A 16 %k 64 £ M FTRTER A R—h® RAM O YA 15 E
INIT B 16 1% 64 £ M ERA NGl B 7R—h® RAM DI HHE Z 5 E
INIT_C 16 #%K 64 B MH FTRTERm C R—h® RAM O FIHE %5 &
INIT_D 16 4% 64 £ M 4 _CEn D R—h RAM O HIEZ 45 &
g

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E . FHALY ILAVE

RAM64X1D
J1)25 47 : 64-Deep by 1-Wide Dual Port Static Synchronous RAM

WE | RAMB4x1D
D E)

WCLK

|3

DPO
A1l
A2

|

[5]%]3
o h|lw

DP!
DP
DP
DPRA3
DPRA4

DPREE:

X
>
o

X
>
.

X
>
N

X9263

M=

ZOTFTHAL ZLACMNE 64 U —R X 1 EvbDOT 27 /b AR—h SRAM T, R FHZIALBEELHZ TOEST, T
AR, A LT R A (DPRAS ~ DPRAO) EEXIALT R A (A5 ~ A0) DML LT 2 FE DT R A R—bFMN
HVET, ZO2FEHEOT RV A R—MIZERIZIERYI T, FHAHLTRLRAIZE>THIE Y (DPO) IZH 1S
LEDBFEESIL, BEBEIALT RLAZE S TEZIARZITOMEP B ESNET, FAh A X—T7 /L (WE) 28 Low D
AL T7A4h ey (WCLK) OEBIT A SIL, RAM TSI TOAEITE(LLER A,

WE 73 High (2725 &, WCLK 28 Low 2>5 High [ZHIV B DB EXIZ, T —H% A J) D) DfEN 6 EvhDOEZIALTRL

A (A0 ~ AB) TEINENZT—RIZEZIAENET, %@A%Ebﬁﬁ L. WCLK 7% Low /5 High (280 &b
BENZ, BEBEIARTRLALT =X AN OEEZLZESEEILERHVET, WCLK IZT 74V N TILT 77 47 High T
?‘z’n%//\»ﬁ EHEALTCT 7747 Low 12T 5280 TEET, WCLK DA )Ry MIEE SNz A L /N —H —
1X. RAM 7 a7 WITHL A ENF T,

SPO H{JJ1Zi%, A5 ~ A0 THREXINT=ATY EADMEMNH S ET, DPO H J11Zid, DPRA5 ~ DPRAO THE
XNTFAEY BAOEPEDENET,

AE . FEXALMLBIZ, BEAHLTRVA R —FOT RV RAIZITREINET A,

i I R

AN HAh

WE (E—F) WCLK D SPO DPO

0 (FEAHHL) X X data_a data_d

1 (FEAHL) 0 X data_a data_d

1 (FEAHL) 1 X data_a data_d

1 (FEZIAZ) 7 D D data_d
1 FEAHL) ! X data_a data_d

dataa = A5 ~ A0 THRESN/=UV—K

data_d = DPRA5 ~ DPRA0 T ESIN-U—F

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXe

THAVDANFE

Y SN AT
£ i1

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

FERATREGE M

B BT B T4 St BA

INIT 16 #E % 64 £ M ER NS RAM, L2224 LUT OHI#MEA 5 E
VHDL &Rk (/2 REVST—23Y)

WD 2 ODOIXNFEELZWEAIT, I — LT T T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1D:

7 Series
—-- Xilinx HDL Libraries Guide,

RAM64X1D 1 inst
generic map (
INIT => X"0000000000000000"™)

RAM64X1D 1

64 x 1 negative edge write,
dual-port distributed RAM

asynchronous read
(Mapped to SliceM LUT6)

version 13.1

-- Initial contents of RAM

port map (
DPO => DPO, -- Read-only 1l-bit data output
SPO => SPO, -- R/W 1-bit data output
A0 => AOQ, -- R/W address[0] input bit
Al => A1, -— R/W address[1l] 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
DPRAQO => DPRAO, -- Read-only address[0] input bit
DPRA1l => DPRA1l, -- Read-only address[l] 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

)i

-- End of RAM64X1D 1 inst instantiation

326
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// RAM64X1D: 64 x 1 positive edge write,

// 7 Series
// Xilinx HDL Librari

RAM64X1D # (
LINIT (64"h00000000
) RAM64X1D inst (

.DPO (DPO) , //
.SPO (SPO), //
.A0 (RO), //
LAl (A1), //
.A2 (A2), //
.A3(A3), //
.A4 (n4), //
.A5 (A5), //
.D(D), //
.DPRAO (DPRAQO), //
.DPRAL (DPRAL), //
.DPRA2 (DPRA2), //
.DPRA3 (DPRA3), //
.DPRA4 (DPRA4), //
.DPRAS5 (DPRAS), //
.WCLK (WCLK) , //

.WE (WE) //
)

es Guide,

00000000)

Read-only 1-bit data output

Rw/ 1-bit

version 13.

// Initial contents of RAM

data output

Rw/ address[0] input
Rw/ address[1l] input

Rw/ address|[2
Rw/ address|[3
Rw/ address[4
Rw/ address|[5

] input
] input
] input
] input

1

bit
bit
bit
bit
bit
bit

Write 1-bit data input

Read-only
Read-only
Read-only
Read-only
Read-only
Read-only

address[0]
address[1]
address|[2]
address[3]
address[4]
address|[5]

Write clock input
Write enable input

// End of RAM64X1D inst instantiation

EER N 2

7 V=X FPGA D&t (=Y — TARBIOT =T —h)

input
input
input
input
input
input

bit
bit
bit
bit
bit
bit

asynchronous read dual-port distributed RAM

(Mapped to a SliceM LUT6)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
UG768 (v13.1) 2011 %3 B 1 A
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EA4E: FTHAU ILAVE & XILINXs

RAM64X1S
12547 : 64-Deep by 1-Wide Static Synchronous RAM

= | RAM64x1S

o[3

0]

3
o}
ey

p3
o

325 [3]%]
[S, 00 PN (VIR | ST Y

X9265

ME

ZOTHAY T ANT 64 T—R X 1 Ewvh® SRAM T, R EZALEIELZHZ TCHOET, FA48 A 32—7 /1 (WE)
2 Low DA, T4k 7y 7 (WCLK) OBEBITELI N, RAM TSN T A EIZE{LL FH A, WE 23 High (2
725&, WCLK 23 Low 75 High ([ZHIW DL L&, T —% A J1 (D) DD 6 B RO T RLA (A5 ~ A0) TEIRZL
72U —RICEXAENFE T, WCLKIXT 74V TIET 7747 High TN, Ao N_X—Z—%fHLTT 7747 Low
T 528 TEET, WCLK O AN Ry MIEESNTZA L /N =% — T, RAM 7 ey NITHAAENET,

HAE > (0) ICH FIESNAEIZ. TRV A B THRES L2 RAM WO EIZHEANS L TODIE T,
INIT BHEAFERATIE. 274X 2 —2arBICZoo L AL NS cXxFE T,

MR
F—FEBREZROGwEKITRLET,
A% H 77
WE (E—K) WCLK D 0
0 (FE2HL) X X -
1 (FEAHL) 0 X ——
1 (FEAHL) 1 X e
1 (FEZIAH) 7 D D
1 (FEAHIL) ! X e
F—4 = A5 ~ A0 THHESNZY—F
THAVDANEE
AVAR =gy aJ
i B
CORE Generator™ B L7 4 —K o
< 7aDYR—k ]
ERAFREGREE
Bt 24T & TI+IbE % EA
INIT 16 3% 64 £ M +_T¥n ROM, RAM, LU 2% | LUT O ¥l %5 &

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs FA4E . FHALY ILAVE

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM (Mapped to SliceM LUT6)
-= 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

RAM64XIS_inst : RAMG64X1S
generic map (
INIT => X"0000000000000000™)

port map (

o =>0, -- 1-bit data output

A0 => A0, -- Address[0] input bit
Al => Al, -- Address[1l] 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

)i

-- End of RAM64X1S inst instantiation
Verilog 58k (A RE2 T —3Y)

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM (Mapped to a SliceM LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

RAM64X1S #(
.INIT(64"h0000000000000000) // Initial contents of RAM
) RAM64X1S inst (

.0(0), // 1-bit data output
.AQ0 (AO0), // Address[0] input bit
LAl (A1), // Address[1l] 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), // 1l-bit data input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)

// End of RAM64X1S inst instantiation

E3 R

7Y —X FPGA D& R} (2 —H— HARBEIORT =4 —h)
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EA4E: FTHAU ILAVE & XILINXs

RAM64X1S_1
J1)257 47 : 64-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

3
m

— {RAM64x1S_1
]

)
x| 0O

|3][53]=[24

X9266

M=

ZOTHA TUAVRME 64 U—K X 1 B b SRAM T, AIiESAHZEEZM A TWET, 748 A 3—7 L (WE)
2 Low OFE . 74 7y 27 (WCLK) OERB XS4, RAM ([ZHEMSITODIIZZE/LL ¥ A, WE 28 High
12725 &, WCLK 28 High 5 Low (ZH)0Ep B L&z, T7—H A J) (D) OfEN 6 E RO TRLA (A5 ~ A0) TER
SINFZU—RiZe—REhET, EXALEZIELATIICIE, WCLK 2 High 7°5 Low IZHIVE DD EIIZ, EXIALTR
LVALT —H NN OMEE L ESEDLVENHYET, WCLK (T 74/ TIXT 7T 47 Low TN, AL N—F—%
ERLCT 27747 High \IZT5Z¢HTEET, WCLK O AN Ry MIEESILIZA /3 —4—Z, RAM 7 ey 7N
MARENET,

HAE L (0O) ICH 1ENAEIE, TRV A BV THREE U7 RAM WO EIZHEANS L TOAIE T,
INIT BHEEFERATAHE, ar 74Xz —ar PO L AL RN X E 3,

IR

AR 5
WE (E—F) WCLK D o]

0 (FEAHL) X X =
1 (FEAHL) 0 X T—H
1 (FEAHL) 1 X T—5
1 (FEEIAH) ! D D

1 (FEAHL) i X T—H

F—H%=A5 ~ A0 THEENZU—F

FHEALDANF %

Y R o
7 HELE

CORE Generator™ BX U7 4% —K NG

~7adHR—h NETE

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs

AR R 1%

B BT fi& TIAILE SR BA
INIT 16 4% 64 B ME T _CEnm ROM., RAM, LY 2% LUT OWJHAEZ$5 &
AR

72U —X FPGA DY (2 —HF — HARBERT =2 —h)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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http://japan.xilinx.com

331


http://www.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+7s

EA4E: FTHAU ILAVE & XILINXe

RAMB18E1
71)2F 47 : 18K-bit Configurable Synchronous Block RAM

RAMB18E1

ADDRARDADDR(13:0) DOADO(15:0)h
ADDRBWRADDR(13:0)
DIADI(15:0)
DIBDI(15:0)
DIPADIP(1:0)
DIPBDIP(1:0)
DOBDO(15:0) jummmm
WEA(1:0)
WEBWE(3:0)
——]CcLKARDCLK
——]CLKBWRCLK
—— ENARDEN
——ENBWREN DOPADOP(1:0) jummmm
——REGCEAREGCE
——REGCEB
——RSTRAMARSTRAM

—RSTRAMB

—RSTREGARSTREG

DOPBDOP(1:0)
—RSTREGB |

X11175

M=

7 series 7 NAAZIX T @7 RAM DMl & £, FIFO, HEI—7—FT1E RAM, F£7213LH RAM/ROM (36 KB F£7=
IZ18KB) L Tar74Fal—i g TEET, ZNHDO T ay7 RAM 213, REBEOA LV Fv 7 F—E%&@ElhoZ%
WZKANTEFE T, RAMBISEL 24 5L, 18KB 274X a2l —3ar T/ avs RAM I T V7 BATEXET, =20
TLAVKMI I EYR X 16K U—FR~ 18 B Y X 1024 U—R D582 TF 27 /)L AR—F RAM &L Tar 7 4Fal —ig
VTEFET, FU36EVNME X512 —RDOY UL FTaT Il IR—F RAM 23y 74X al—3 a3 A2 L TEE
T, A HLEEXIARIT, v R—R U MR SN 70y 7 RICRBIL CEITENE T, 2720, S AL
AR—hEEZIALR —MNIERITHNILTEY, BAEWIZIERMIT, RCAEY TV AT 78ALET, JAWT —XIE
Tary 74X al—ar 3568 AL ARX—T NVDOEZALNAREIZRY, A7 var O Lo AX 2 HL T RAM
@ clock—to—out XA L& CTEE T,

R—h D 55 BA
A—h % 547 |8 M

ADDRARDADDR<13:0> AH 14 BR—F A TRLZANNRR/FEHHLTRLZAA S A, RAM MODE
2 "TDP” DA IIAR—F A DT RV AANF1E72D, RAMMODE 28
"SDP” DBFEITFHAHLTRLAA S ERDET,

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs

R—h4

"84T

=]

e

ADDRBWRADDR<13:0>

AJ)

14

A—hk B TRVAATNR/EXIABZT KL AANT)/NA, RAM_MODE
M "TDP” OEIIR—F B OTRFL A AN E22D, RAM_MODE 23
"SDP” O EIFEZAALTRLVAATERDET,

CLKARDCLK

AT

R—=MA v N1/ HE L7y NS GLb ERDT oY),
RAM_MODE 728 "TDP” OA1FAR—F A DZay s NS L0,
RAM MODE %3 "SDP” O3 & 1dmt A HL7ay 7 A0 Ed,

CLKBWRCLK

AJ)

A—RFBruvI A/ EXiABLIay I NT] GLH EXRVTyY),
RAM_MODE 738 "TDP” DA 13AR—k B orav s A F1L7a0,
RAM_MODE 7 "SDP” O & IdEE AL Iay I A Lm0 ET,

DIADIK15:0>

AT

16

HR—h A F—% AN Jj/S2/WRADDR TT RLAF§ESNDHT —F A T)
/XA, RAM_MODE 738 “SDP” ™54 14 DIC15:0> &£720 . RAM_MODE
2 "TDP” DEAITAR—F A DF —Z{E 5720 E T, RAMMMODE
2 7SDP” O EIXINODEBIX LT — #1550 ET,

DIBDIK15:0>

AT

16

R—h B 7 —# AJ1/SZ/WRADDR CTT7 RLAIEEINDT —4
AJI3 A, RAM_MODE 73 “SDP” ®#341% DIK31:16> &720)
RAM_MODE 7% “TDP” &3 R —h B OF —Z{E 5 L0 E 1,
RAM_MODE 7% "SDP” O &3z bDE H % b7 —ZE 5 &
R0ET,

DIPADIP<1:0>

A

R—h A YT F—F A S/ /WRADDR TT KL RFFESN B
V74 F—& ANJ173A, RAM_MODE 73 “SDP” @343 DIP<L:0> &
720, RAMMODE 78 "TDP” OBAIER—F A ORUT ¢ F—H(F
&R0 ET, RAMMODE 23 “SDP” DAL ZGDE 51X TAL
NYT 4 T =25 5ER0ET,

DIPBDIP<1:0>

A

K=k B T4 5 —H AFJ/XA/WRADDR TT7FLRfFESND /S
VT4 F—& ANF173Z, RAM_MODE 78 “SDP” D413 DIP3:2> &
720, RAMMODE 738 "TDP” OBAIEAR—F B O/ T 4 T —21F
B0 Ed, RAMMODE 23 “SDP” DAL NSDIE B 1% L7
NUT g T —HEFLERDET,

DOADO<15:0>

i

16

R—F A F—&H J/SZ/RDADDR TT RLAf§EESNAT — & H /)
/XA, RAM_MODE 78 “SDP” ™334 1% DO<15:0> £720, RAM_MODE
2 "TDP” OGAIIHR—F A OF —2{E 5LV EF, RAMMODE
2 7SDP” DIFEIXINODEBIX AL T — #1550 ET,

DOBDO<15:0>

i

16

R—k B F—4%H })/XX/RDADDR TT7 RL AR ESNDHT —H
H #7173 Z, RAM_MODE 7% “SDP” O340 DO<31:16> &720
RAM_MODE 78 “TDP” O¥-&1IAR—F B OF —Z{F 5 L0 Ed,
RAM_MODE 7% "SDP” D& IXZNODE BT LT — 225 &
m0ET,

DOPADOP<1:0>

)

R—k A YT F—EH F)3A/RDADDR TT7 RL AfgESN SN
T4 7T —2H 132, RAMMODE 7% “SDP” @413 DOPLL:0> &
720, RAMMODE 2% "TDP” OBAIIR—F A ORUT 4 T—H(F

L0 Ed, RAMMODE 78 “SDP” DAL ZNOD(E B 1L T {7

N)TF 4 T—=REELRVET,

DOPBDOP<1:0>

)

A—h B YT F—&H Jj/SA/RDADDR TF7 RL A EEN SR
F 4 F—2H 3%, RAMMODE 78 “SDP” 3413 DOP<3:2> &
720, RAMMODE 2% "TDP” OBAIIAR—F B O/ T ¢ T —H15

B-L720FET, RAMMODE 73 “SDP” OA 1L b DIE 1% BT

NITF 4 T =R EELRVET,

ENARDEN

AJ)

A—F ARAM A X —7 L /U—K £%—7 /L, RAM MODE 7 “TDP”
DYEIFIFR—F A © RAM A X —7 )V A&7, RAMMODE 3
"SDP” DA —F A Rx—T IV AT1L720FE T,

ENBWREN

AT

R—h B RAM A % —7/L/FAk £ F—7 /b, RAMMODE 7% “TDP”
DFAIIAR—F B O RAM A% —7 )V A J1E720, RAMMODE 23
"SDP” OBFAEIITA N AR —T VAT ERVET,

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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& XILINXs

H— &

"84T

e

REGCEAREGCE

AJ)

A—hADOHAOVIAED IOy fF—T )V AJ) (DOREG=1 O
LB DBA%N). RAMMODE 7% “TDP” O¥& 13—k A OFI4
{§5-&720 . RAM_MODE 7% “SDP” O3 &3 it H LA — o
g LR ET,

REGCEB

A

R—rBOHAVIRZDIay s Ax—7 )V AT (DOREG=1 @
BADHAL), RAMMODE 728 “TDP” O34 1348 —k B Ol
155 &720 . RAMMODE 73 “SDP” D& 1T # & A 2R — kD il
HEH L0 ET,

RSTRAMARSTRAM

AT

SRVAL A TREINTE~ORIYT —% FvF Eyh/UtEvh,
DO_REG=0 F7z1% 1 ®&& BRAM T —4 oy F a2t/ VEevh
LE7, DOREG=1 O34 . RSTRAMARSTRAM Tt NS AHHES
F—% S59F )—R& BRAM @ DO HAORIZ 1 A7 LDL AT
YUNHYET, RAMMODE 728 “TDP” OHAITAR—F A D RAM
H /123y h&E+ ., RAM_MMODE 728 “SDP” O34 1% RAM H /14
EnV ey FENET, RAMMODE 28 “TDP” O&1FAR—F A D
BIHE B L7200, RAM_MODE 2% “SDP” O-& 13 F & HLAR—k
OHIHIE B Lm0 ES,

RSTRAMB

AT

SRVAL B THEINTME~ORIMT —% FvF 'y h/UEVh,
DO_REG=0 £721% 1 ®&& BRAM F—# oy F w2ty /Uil
F*4, DO_REG=1 @34 . RSTRAMB TUEY NEHANET —& T
F /—FE& BRAM @ DO i hORIZ 1 AT NVDL AT RNHVE
9, RAM_MODE 2% “SDP” O & 13 HEvEH A, RAMMODE
2 "TDP” DFAI1TAR— B OFIEIE B0 E T,

RSTREGARSTREG

AT

SRVAL A TRESNTME~DORIMH L A% £y h/

vk, DOREG=1 L& ALY 2& %y N/ UEYRLET,
RSTREG _PRIORITY A %, ZMD1{g %5 & REGCEAREGCE D& JEIEN %
FELET, RAMMODE 28 “TDP” O34 134 —k A @ RSTREGA,
RAM_MODE 2% “SDP” ®#41% RSTREG T3, RAM_MODE 23
"TDP” OE TR —F A OfilfE{E B L7720, RAM_MODE 73 “SDP”
OB AL A H LR — O HIEE B L0 Ed,

RSTREGB

A

SRVAL B TERESNIME~ORIH L 2AZ 2o/ Uk

b, DOREG=1 ®+EH Lo 24%E vy b/ Uy L E T,
RSTREG_PRIORITY B (%, ZD15 % & REGCEB O#LIEN 2 EL
F9°, RAM_.MODE 2% "SDP” ®¥A& 13 HsivEt A, RAM_MODE
2 "TDP” OBA TR —h B OFIEIE B L0 £,

WEA<1:0>

A

H—h A DASAMET A A F—T /L, RAMMODE %% “SDP” O34
RSN EE A, BRDIR—MED WEA v 712 oW TiEa—
Y= TARZZIRLTITES 0,

WEBWE<3:0>

AT

A=k B ONAMETAN AR—TNV/FAN AF—T IV, BIpBHHR—h
I8 WEBWE <~y 7 12OVl —W — HARZB ML TLIEEN,

THAODANFE

ARG =g

HHE

CORE Generator™ BL O 4 —FK

~7adDYR—h
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& XILINXs

AR R 1%

E

"24T

1B

T4

59

SIM_COLISION_
CHECK

P2

“ALL” .
"GENERATE_X_
ONLY”,

“"NONE” |
“WARNING_ONLY”

“ALL

AEVDOHANREELIZLGAD I
L—yar OBMEERRELET,

"ALL” : G A —U N E
P BT B )85 L UAE O
MAE X) 12720 ET,

“WARNING_ONLY” : %45 Xyt —
COHRBHIIEN, BE T ST
BLUOAERVOMHEIZZEDOEERFFS
nET,

“"GENERATE_X_ONLY” : #4& Aw
- AEN T, BT A
HBIOCARVOENRRE X) I
R0ET,

“NONE” : & Xy —Vid &
N, BEhETAHIBIOATYD
X ZEDOFEREFENET,

AE: ALL” DS OEICERET DL,
YRalb—varfic T AU O EE
R TERLIRDID, ZOEEE R
DHEAIFERNPMLIETT,

DOA_REG, DOB_REG

10 1%L

LICERETHE RAM OH ALY
HA F—T 720 RAM 235D
clock—to—out A LNEMESNET, 7=
L. LV AT ooy s YA
INEITHEINLET, 0ITRETDHE. 1
sy ANV T AH T IENTEE
9. clock—to—out ZA LNRELAREDET,
“TDP” E—RNTIIAR—F A IZ, "SDP”
F—RTIL AL I8 E Y (UF ¢ Ewh
EEie) AN ET,

INIT_A. INIT_B

16 #EH

18 ¥y ME

18”h0000

a7 4K 2l —valrBDOR—FA D
HAOoMMEEfEELET, "TDP”
E—RTIEIR—FA T, "SDP” =—RT
LT 18 B (NUT 1 By aETe)
WS ET,

INIT_FILE

Pl

0 &y 3LF5

L

RAM OHIHINEZ iR 57 741D
AiEfRELET,

INIT_00 ~ INIT_3F

16 %%

T_RCEe ~
T

T _C¥nu

16Kb O F —% AEY 7L A DYIHIE
EHEELET,

INITP_00 ~ INITP_07

16 #EH

TARTER ~
AT

4 _CE¥n

2Kb D/XYT 4 T =% AEY TLADH]
HEEEELET,

RAM_MODE

Pl

“TDP” . "SDP”

"TDP”

TN FaT I B—hk (YSDP”?) ¥£7-
X528 T 27 )V IR—k ("TDP”) %3
WLET,
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=4k

"84T

8

T4k

atBA

RDADDR_COLLISION
_HWCONFIG

pe Tl

"DELAYED_WRITE” |
"PERFORMANCE”

"DELAYED_
WRITE”

"PERFORMANCE” |Z3%ET 5 &,
READ_FIRST £ —RTh sy /3

T —~< A (EWEE) HBm ELET,
RAM Ol DR —FCRILZ7 v/ %
fF LT3 41C "PERFORMANCE”
IR ETDHE, TRLVARER 7=
LEoOBAERNAEHINET,
“DELAYED_WRITE” & —RCi. 84
BRAEXH I RAM 2 oxFE3,

READ_WIDTH_A

10 %%

0. 1.2,4.,9, 18, 36,
72

R—FA OHEHRHLOFT —HIiEEEE
LET ONF 1 EvhaETe), A—kA
EHEHLLRWEEIZ, 0 IR ET D4
ERHVET, R—r2EHT28HE
1. YA — MEICEREL TLES N,
"SDP” = —R DAL, NUT 1 Evh
EEeHAHUETT,

READ_WIDTH_B

10 £

0.1.2,4,9,18

RN—hk B DFHHHLDT —ZEE24RE
LET T4 Eviagie), "—kB
PEHLARWEAIE, 0 ICRRET DM
ERHVET, R—ba2liHT 54
1. R — MEIZRR E L TLIEE N,
"SDP” &— R TCIIfE HENFEFH A,

RSTREG_
PRIORITY_A, RSTREG_
PRIORITY_B

Pl

"RSTREG”, "REGCE”

"RSTREG”

RSTREG & REGCE L ¥ A% D& S ENE
P#EIRLET, "RSTREG” ITRET D
L RSTREG MBS (RTAA LY
A& LERE), "REGCE” IR ETHEA
F—TIVBMEEENET (RAM H 78
TEL[EAR),

SIM_DEVICE

Pl

“VIRTEX6” |
“7TSERIES”

"VIRTEX6”

EOEMETHIELLY a2l —var i
BE95LH "TSERIES” Z#R ET 54
EHRHVET,

SRVAL_A, SRVAL_B

16 %5

18 B ME

18”h00000

RV~ M35 (RSTREG) 237 ¥ —h
Shi-Lx D RAM O MEAEIEEL
*9,

WRITE_ WIDTH_A

10 #E%K

0.1.2,4,9.18

R—FA~DEXALDOT —XIFEtE
TELET T4 Evhaate), A—h
EREHLRWEGE A, 0 IR ETONLE
BNHVET, TNUNOEEIL, #EY)

T — ISR E L TLIEEY, “SDP”
E—RTRFEHEINEEA,

WRITE_WIDTH_B

10 #E%K

0.1.2,4,.9,18,36

R—F B ~OEZALOT —HlEEE
TELET NUT 1 EvbEETe), R—hk
EREHLRWEGE S, 0 IR ETONE
NHVET, TNUNOLEIL, #Y)

T — IR E L TLIEEY, “SDP”
ET—ROHAEIE, N T 4 EvhEETe

EXIALIETT,
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& XILINXe

=4k

"84T

8

TIHILE

atBA

WRITE_ MODE

Pl

"WRITE_FIRST” |
“NO_CHANGE” |
“"READ_FIRST”

"WRITE_FIRST”

EXIALDNFEITENDLEZDOH T DHF)
EEfRELET,
"WRITE_FIRST” : EXAEN -
AR =M IENET,

“"READ_FIRST” : EXAAHIIZED
AEY B — g KRS T
TR IR —NMH &R ET,

“NO_CHANGE” : i JjiR—hrdD LA
ATOE N RFFSNET,

VHDL &k (/2 RAVT—2 7))

WD 2 ODOLBFEELARNWESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vco

mponents.all;

-- RAMB18El: 18K-bit Configurable Synchronous Block RAM

- 7

—-- Xilinx HDL Libraries Guide,

RAMB18El inst
generic map (
-- Colision

-- DOA REG,
DOA REG =>
DOB REG =>
-- INITP 00
INITP 00 =>
INITP 01 =>
INITP 02 =>
INITP 03 =>
INITP 04 =>
INITP 05 =>
INITP 06 =>
INITP_07 =>

-- INIT 00
INIT_00 =>
INIT 01 =>
INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT 07 =>
INIT_08 =>
INIT_09 =>
INIT_OA =>
INIT 0B =>
INIT_0C =>
INIT 0D =>
INIT_OE =>
INIT OF =>
INIT 10 =>
INIT_11 =>
INIT 12 =>
INIT_13 =>
INIT 14 =>
INIT_15 =>
INIT 16 =>

Series

: RAMBI1S8EL
check: Values
Ol

0,
to INITP 07:

(IIALLH ,
SIM COLLISION CHECK => "ALL",
DOB_REG: Optional output register

version 13.1

"WARNING_ ONLY",

(0 or 1)

Initial contents of parity memory array

"GENERATE_X ONLY" or "NONE")

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

X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™

4
4
4
’
X"0000000000000000000000000000000000000000000000000000000000000000™,
’
4
’

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™,
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)

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 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:ZB => X"0000000000000000000000000000000000000000000000000000000000000000™,

INIT 3F => X"0000000000000000000000000000000000000000000000000000000000000000"
-- INIT A, INIT B: Initial values on output ports

o —
INIT A => X"00000",
INIT B => X"00000",
INIT FILE => "NONE",

RAM MODE => "TDP",

-- RAM initialization
-- file
-- "SDP" or "TDP"

RDADDR_COLLISION_ HWCONFIG => "DELAYED WRITE", -- "PERFORMANCE" or

-— "DELAYED WRITE"

-- READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port

READ WIDTH A => 0,
READ WIDTH B => 0,
WRITE WIDTH A => 0,
WRITE WIDTH B => O,

-— RSTREG_PRIORITY A, RSTREG PRIORITY B: Reset or enable priority ("RSTREG" or "REGCE")

RSTREG_PRIORITY A => "RSTREG",
RSTREG_PRIORITY B => "RSTREG",

SIM DEVICE => "VIRTEX6",

-- Must be set to
-— "7SERIES" for
-- simulation behavior

-— SRVAL A, SRVAL B: Set/reset value for output

SRVAL_A => X"00000",
SRVAL_B => X"00000",

-- 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 (

-- Port A Data: 16-bit
DOADO => DOADO,
DOPADOP => DOPADOP,

-- Port B Data: 1l6-bit
DOBDO => DOBDO,

(each)

(each)

output: Port A data

-- 16-bit output: A port data/LSB data output

-- 2-bit output: A port parity/LSB parity output
output: Port B data

-- 16-bit output: B port data/MSB data output

338

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




v
& XILINXs FE4FE: THAY ILAVE
DOPBDOP => DOPBDOP, -- 2-bit output: B port parity/MSB parity output

-- Port A Address/Control Signals: 14-bit (each) input: Port A address and control signals (read port
-- when RAM_MODE:"SDP")

ADDRARDADDR => ADDRARDADDR, -- 1l4-bit input: A port address/Read address input

CLKARDCLK => CLKARDCLK, -- 1-bit input: A port clock/Read clock input

ENARDEN => ENARDEN, -- 1l-bit input: A port enable/Read enable input

REGCEAREGCE => REGCEAREGCE, -- 1-bit input: A port register enable/Register enable input
RSTRAMARSTRAM => RSTRAMARSTRAM, -- l-bit input: A port set/reset input

RSTREGARSTREG => RSTREGARSTREG, -- 1l-bit input: A port register set/reset input

WEA => WEA, -- 2-bit input: A port write enable input

-- Port A Data: 16-bit (each) input: Port A data

DIADI => DIADI, -- 16-bit input: A port data/LSB data input

DIPADIP => DIPADIP, 2-bit input: A port parity/LSB parity input

-— Port B Address/Control Slgnals 14-bit (each) input: Port B address and control signals (write port
-- when RAM MODE="SDP")

ADDRBWRADDR => ADDRBWRADDR, -- 1l4-bit input: B port address/Write address input
CLKBWRCLK => CLKBWRCLK, -- 1-bit input: B port clock/Write clock input

ENBWREN => ENBWREN, -- 1-bit input: B port enable/Write enable input
REGCEB => REGCEB, -- 1-bit input: B port register enable input

RSTRAMB => RSTRAMB, -- 1-bit input: B port set/reset input

RSTREGB => RSTREGB, -- 1l-bit input: B port register set/reset input

WEBWE => WEBWE, -- 4-bit input: B port write enable/Write enable input
-- Port B Data: 16-bit (each) input: Port B data

DIBDI => DIBDI, -- 16-bit input: B port data/MSB data input

DIPBDIP => DIPBDIP -- 2-bit input: B port parity/MSB parity input

);

-- End of RAMB18El inst instantiation
Verilog 8k (A RAV T —3Y)

// RAMB18El: 18K-bit Configurable Synchronous Block RAM
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

RAMB18EL # (
// 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_00 to INITP 07: Initial contents of parity memory array
.INITP 00 (256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP_01(256"h0000000000000000000000000000000000000000000000000000000000000000
JINITP 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),
L.INIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 0B (256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT OF(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 10(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 12(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000),

)
)
)
)

’
’
’
’
’

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
UG768 (v13.1) 2011 &3 A 1 H http://japan.xilinx.com 339




EA4E: FTHAU ILAVE & XILINXe

.INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 15(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 16(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 18(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 26(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 27(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 28(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 29(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 2A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2B(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 35(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 36(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 37(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 38(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 39(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3C(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 3D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3E(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3F(256’h0000000000000000000000000000000000000000000000000000000000000000),
// INIT A, INIT B: Initial values on output ports

.INIT_A(18"h00000),

.INIT B(187h00000),

’
’
’

.INIT FILE("NONE"), // RAM initialization
// file

.RAM MODE ("TDP"), // "SDP" or "TDP"

.RDADDR_COLLISION HWCONFIG ("DELAYED WRITE"), // "PERFORMANCE" or

// "DELAYED WRITE"
// READ WIDTH A/B, WRITE WIDTH A/B: Read/write width per port

.READ WIDTH A(0), // 0,1,2,4,9,18,36

.READ WIDTH B(0), // 0,1,2,4,9,18

.WRITE WIDTH A(O0), // 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"),
.SIM_DEVICE("VIRTEX6") ’ // Must be set to
// "TSERIES" for
// simulation behavior
// 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")
)
RAMB18El inst (
// Port A Data: 16-bit (each) output: Port A data
.DOADO (DOADO) , // 16-bit output: A port data/LSB data output
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.DOPADOP (DOPADOP) , // 2-bit output: A port parity/LSB parity output
// Port B Data: 16-bit (each) output: Port B data
.DOBDO (DOBDO) , // 16-bit output: B port data/MSB data output
.DOPBDOP (DOPBDOP) , // 2-bit output: B port parity/MSB parity output

// Port A Address/Control Signals: 14-bit (each) input: Port A address and control signals (read port
// when RAM MODE="SDP")

.ADDRARDADDR (ADDRARDADDR) , // l4-bit input: A port address/Read address input
.CLKARDCLK (CLKARDCLK) , // 1-bit input: A port clock/Read clock input

.ENARDEN (ENARDEN) , // 1l-bit input: A port enable/Read enable input

.REGCEAREGCE (REGCEAREGCE) , // 1l-bit input: A port register enable/Register enable input
.RSTRAMARSTRAM (RSTRAMARSTRAM) , // 1l-bit input: A port set/reset input

.RSTREGARSTREG (RSTREGARSTREG) , // 1l-bit input: A port register set/reset input

.WEA (WEA) , // 2-bit input: A port write enable input

// Port A Data: 16-bit (each) input: Port A data

.DIADI (DIADI), // l6-bit input: A port data/LSB data input

.DIPADIP (DIPADIP), // 2-bit input: A port parity/LSB parity input

// Port B Address/Control Signals: 14-bit (each) input: Port B address and control signals (write port
// when RAM_MODE="SDP")

.ADDRBWRADDR (ADDRBWRADDR) , // 1l4-bit input: B port address/Write address input
.CLKBWRCLK (CLKBWRCLK) , // 1-bit input: B port clock/Write clock input
.ENBWREN (ENBWREN) , // 1l-bit input: B port enable/Write enable input
.REGCEB (REGCEB) , // 1l-bit input: B port register enable input

.RSTRAMB (RSTRAMB) , // 1l-bit input: B port set/reset input

.RSTREGB (RSTREGB) , // 1l-bit input: B port register set/reset input

.WEBWE (WEBWE) , // 4-bit input: B port write enable/Write enable input
// Port B Data: 16-bit (each) input: Port B data

.DIBDI (DIBDI), // 1l6-bit input: B port data/MSB data input

.DIPBDIP (DIPBDIP) // 2-bit input: B port parity/MSB parity input

)i

// End of RAMBI8EI inst instantiation

A IR
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EA4E: FTHAU ILAVE & XILINXe

o — ~ .
J1)2T 47 : 36K-bit Configurable Synchronous Block RAM
RAMB36E 1
ADDRARDADDR(15:0) DOADO(31:0) jummm
ADDRBWRADDR(15:0)
DIADI(31:0) DOBDO(31:0)
DIBDI(31:0)
DIPADIP(3:0)
DOPADOP(3:0) jummm
DIPBDIP(3:0)
WEA(3:0)
WEBWE(0) DOPBDOP(3:0) jummm
——] CASCADEINA
—{CASCADEINB ECCPARITY(7:0) jummm
—]cLKARDCLK
—| CLKBWRCLK RDADDRECC(12:0)
—— ENARDEN
—{ENBWREN
CASCADEOUTA }—
—]INJECTDBITERR
—{INJECTSBITERR
_lreccearecee CASCADEOUTB }—
——|REGCEB
——| RSTRAMARSTRAM DBITERR |—
——|RsSTRAMB
— | RSTREGARSTREG SBITERR
—|RSTREGB

X11176

M=

73— FRAAIZIET vy 7 RAM BN EAE £, FIFO, H#i—F—3T1E RAM, £7213ILH RAM/ROM (36 KB %
7713 18 KB) L Tar 74X al —iaryTEET, OO 7 uy 7 RAM IZIE,. REDOF LV F o7 F—REEEho
I HANCTXFT, RAMB36EL 2 T5L. 36KB 2> 74X a2l —3 a7 uavyy RAM [Z 7 7B ATEXET, &
2r— R BT AL KD RAM AERELCEEd, 2Ol ALME, 1 EYMME X 32K 7—FR~ 36 B Mg X 1K U—
RO5ERRT 27/ AR—F RAM LLCar 74 ¥ 2l — a0 TEET, F/-. 12 EVME X512 V—RDY 7L Fa
TR =R RAM 2T 74K a2l —ar A28 TEET, iAHLEEZIALRL, arvR—Rr Mt InNEY
Oy 7RI mELTEITENET, 2770, st AHLA—FEEIALR—MIZBRITMNZILTEY, BEVWIIIHE
FIIT, FACAEY TV AT 7 8ALE T, JAWT —HIETar 74Xzl —ar 358 NAhAFX—T ILDOEZA
INFEEIZIR ) AT ar O IV 2AZ2 &2 H LT RAM O clock-to—out XA LFFEHECTExET, =7 —HHEET
EEEEAR—T VT HE, AFVFEBREREL EIETHZEHTEET,

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
342 http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




& XILINXs FA4E . FHALY ILAVE

AR— D 5t 5

R—r4 24T 2 B HE
ADDRARDADDR<15:0> AJ 16 K= A TRLVAANNR/FEHR LT FL AN F 28 Z, RAM MODE

7% “TDP” DA I1THR—F A DT RLAA L7320, RAMMODE 73
"SDP” DBAIIFH LR —F TRLUAA S ER0ET,

ADDRBWRADDR{15:0> A 16 R—=r B T7RVAAS R/ EEIAHRTRUVAANT]/NA, RAM MODE
23 "TDP” DBFAITAR—F B DT RLAA S L7200, RAMMODE A
"SDP” O AT EEZAHRT RV AANSERDET,

CASCADEINA Ah 1 R—h A A7 —K A1, RAMMMODE 23 “SDP” O3 & 13 fFE S
FHA, 2007 my7 RAM ZHEHLTY—RED L\ (64kx1) RAM
FERT DS AICHERALET,

CASCADEINB AH 1 AN—bk B A7 —F AJ1, RAMMMODE 73 “SDP” O#-& 13 HEh
FHA, 2007 ays RAM 2 HL TV —REDZ\ (64kx1) RAM
PERT AL A ICHERALET,

CASCADEOUTA H A 1 AR—F A BAF—FRH 77, RAM_MODE 73 “SDP” O¥& i3S
FHA, 2007 ByY RAM 2 HL TV —RFED %\ (64kx1) RAM
EERR T 2% A ICEHLET,

CASCADEOUTB H A 1 AR—FB A7 —FH 5, RAMMMODE 3 “SDP” O34 13 EHEn
FHA, 2007y RAM i HL T —REDZ\ (64kx1) RAM
FVERR T B, A ICERLET,

CLKARDCLK AT 1 R—=FA v N1/t Lray s A (iH LRz y),
RAM MODE 78 “TDP” & IFAR—F A OZuv 7 A Sk,
RAM_MODE 73 “SDP” O & 13mi A Lray s AL/ Ed,

CLKBWRCLK AT 1 R—KrBruvI ANJj/EXiAHIavI N (GIH ERY=yY),
RAM_MODE 78 “TDP” O& 3R —F B O Zuay 7 Ak,
RAM MODE 7% “SDP” O &3 EEZIAAR a7 AJJERVET,

DBITERR H D 1 AT Evh 2T —PNRHHENZZLE R ECC #AENHD AT —
Z A7), BECC H§REZfE 9585415, EN.ECC_READ % TRUE
WICHRETHLENHYET, RAMMODE 2% “TDP” O34 134#
HAEnEd i,

DIADIC31:0> AT 32 R—h A 7 =4 AJ)/SA/WRADDR CTT7 RLARESNDT —H AT
SA, RAM_MODE 7% “SDP” ®#41% DIK31:0> £720 . RAM_MODE
2N "TDP” OBFEIIR—F A DT —4{E 5 L7V E 9, RAMMODE
23 "SDP” OB E T ZNODEFIE FALT —#E B0 ET,

DIBDI<31:0> AT 32 R—KB 7 —% AJJSA/WRADDR TT KL AR ESNDT —F A T)
732, RAM_MODE 723 “SDP” M543 DIK63:32> &7¢0, RAM_MODE
N "TDP” DA 3R —F B 07 — 215 5720 % ¢, RAMMODE
23 "SDP” DR B ZNODE HIE b7 — 215 5L ET,

DIPADIP<3:0> AT 4 R—FA VT4 F—=H AN SJ/SA/WRADDR TT7 RL RfFESND /S
V74 F—& AJ132, RAM_MODE 28 “SDP” ™34 1% DIP<3:0> &
720, RAMMODE 78 "TDP” OE13R—8 A DX T ¢ T —#1{3
FL20ET, RAMMODE 23 “SDP” O IXZNSDE B 1L T4
YT T—REFLERVET,

DIPBDIP<3:0> AH 4 AB—FB RUF ¢ F—H ASI/NA/WRADDR CTRL RIS ES B8
V7t 5 —% ANFS1732Z, RAMMODE 73 “SDP” M ¥4 1% DIPT:4> &
72, RAM_MODE 78 "TDP” OB/ 1IAR—F B DT F—H1F
B-&720ET, RAMMODE 73 “SDP” DAL NED(E 1T A7
RUT 4 T —HIGELR0ET,

DOADO<31:0> ) 32 F—b A F—#171/32/RDADDR T7 KL AR ESDT —4 1 )
S, RAM_MODE 23 “SDP” ®#54 1% DO<15:0> £720, RAM_MODE
23 “TDP” OBFAIIHR—F A OF —H2{E 5 L7520 E 9, RAMMODE
23 "SDP” DG AEIIINODE X FALT —#F 5720 ET,
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R—h4

"84T

(3]

W ae

DOBDO<31:0>

)

32

AR—F B F—&H /1732 /RDADDR TT KL RAEEENDHT —#
H 38 A, RAM_MODE 73 “SDP” ®#:41% DO<63:32> L7320 .
RAM_MODE 73 “TDP” O3 /13K —h B OF —Z{E 5L0 %4,
RAM_MODE 78 “SDP” O/ b D1E Bid BT — 2 5L
R0ET,

DOPADOP<3:0>

)

B—h A RUF ¢ F—%H F13Z/RDADDR TT7 RL A EEN5H/1Y
T4 F—HHF13A, RAMMODE 78 “SDP” O34 1% DOP<3:0> &
720, RAMMODE 28 "“TDP” OA13AR —h A DX T ¢ T — 213

L0 ET, RAMMODE 3 “SDP” O 1XZNbDIE 51 T7

NYTF 4 T—=REELRVET,

DOPBDOP<3:0>

)

R—k B YT 4 F—&H J)32/RDADDR TT7 FL A5 ESN5H/3
T4 T —HH F13%4, RAMMODE 78 “SDP” O34 1% DOPLT:4> &
720 . RAMMODE 7% “TDP” O#-&1IAR—F B DT ¢ F— 413

BL720ET, RAMMODE 23 “SDP” O IXZNSDE B1% 47

YT T—HEELRVET,

ECCPARITY<7:0>

i

ECC 7a—4% —TAEY =7 —DOMRHEFTEEZITO=OIEHIN
%, ECC =y a—X—THARINT- 8 v 7—4%, RAMMODE 8
"TDP” OGAIEHESNEE A,

ENARDEN

A

AR—F ARAM A %X —7)V/U—K A 3x—7 L, RAM.MODE 73 "TDP”
DEAIIR—K A D RAM A4 — 7 V{EEL720D, RAM_MODE 73
"SDP” OBAITV—R A R —T NGB L0 ET,

ENBWREN

AT

R—k B RAM A % —7/V/F A A F—7 L, RAMMODE 7% “TDP”
DEAETIAR—F B O RAM A4 32 —7 )V 55 L720, RAMMODE 73
"SDP” OHEIETA N A X —T NGB L0 ET,

INJECTDBITERR

AJ)

ECC AL TV AL A I TV Evh =7 —&fALET,

INJECTSBITERR

AT

ECC #fe2 i FHL CWAEAICY v/ L By =5 — % ALET,

RDADDRECC<8:0>

i

ECC #Z L7 N A, RAMMODE 7% “TDP” O35 &3 fl &
NEEA,

REGCEAREGCE

AT

A=A WAL IR Iay )y AR—=T NV AT/ WAV AE Tay
7 A% —7 VAN 1] (DOREG=1 DA DHA%h), RAMMODE 73
“TDP” OEITA—F A OHFIHIE 5 &720, RAMMODE %3 “SDP”
DOEEIEFH A HUR = OHIEE B L7220 Ed,

REGCEB

AJs

A—FB LY REZ say s A3x—7 L (DOREG=1 BL W
RAM_MODE="TDP” ®5& D HHF %)), RAM MODE 3 “TDP” D
A3 A—h B OflfH{E 5 &720, RAMMODE 723 "SDP” OA 13 E
ZIAH R — RO 5 L720ET,

RSTRAMARSTRAM

AT

SRVALA TRESINE~DEW T —% FvF o/ Ukvh,
DO_REG=0 F£7-1% 1 ®&& BRAM 5 —# 17> F %2k h/VEvhL
F*4, DO_REG=1 @4 . RSTRAMARSTRAM TU v &N 5NED
F—& SvF )—RKEBRAM @ DO i HOMIZ 1 FAZ DL AT
VIUBHVET, RAMMODE 2 “TDP” D& I1TA—k A ® RAM
H AUty hE7u, RAMMMODE 73 “SDP” 3413 RAM H 114
KUty hENET, RAMMMODE 728 “TDP” O¥AIFAR—MA D
TS B &720, RAM_MODE 23 "SDP” O#& 135t A4 H LA —k
DOHIEIE B L2 ET,

RSTRAMB

AT

SRVAL B TR ESNIZM~DORT —% FvF v/ Uk,
DO_REG=0 F721% 1 ®&& BRAM 7 —# 17T %&b/ Ukl
7, DO_REG=1 O34 . RSTRAMB TUt v NSNANET —& T
F /—K& BRAM @ DO i /1OMIZ 1 YA VDL AT RN E
4, RAM_MODE 2% "SDP” O¥& 13 HHEan ¥ A, RAMMODE
2 "TDP” O A I1EAR—k B OHIEIE &0 E 4,

344

http://japan.xilinx.com

HALYHR T 21)—X FPGA 54T 51) 4K (HDL A)
UG768 (v13.1) 2011 ££ 3 B 1 B




& XILINXs

R—+4 BT =] B8

RSTREGARSTREG AT 1 SRVAL A TRIEESNTME~DOFPH NI PRAZ B/ Uk
k. DOREG=1 ®¢ExH LA &2y N VEYRLET,

RSTREG PRIORITY A 1Z., 201§ 5 & REGCEAREGCE O S IEAL
ZHELET, RAMMODE 28 “TDP” OA1FAR—F A OH 1A
Utv &3, RAMMMODE 28 “SDP” OA 13 H A& EN) By h&
NET., RAMMODE 28 “TDP” QA 1ER—F A OHIEIEB-L72
». RAM_MODE 7% "SDP” O34 135t & H LA — hO#il#EE = &
0ES,

RSTREGB AT 1 SRVALB TEREINIME~ORIMH L o2Z By /Uty
ko DOREG=1 ®tEH LI AX 2By N UEYRLET,
RSTREG_PRIORITY_B %, Z"15 & REGCEB O LA ZFE EL
%9, RAMMODE 7% "SDP” OA 13 HSE+® A, RAMMODE
2 "TDP” OE LA —k B OHIEIE &0 E3,

SBITERR H 1 VU Bk 27— RN ENT-ZEERT BECC Iy armn
LOAT—H AW ), BECC ¥EER 9 54413, EN.ECC READ
% TRUE |[ZRETHLENRHVET, RAMMODE » "TDP” @
LAEASNETA,

WEA<3:0> AH 4 RN—b A DSAIMEZAS AF—7 L, RAMMODE 7% "SDP” O34
RSN EE A, BARHKR—MED WEA vy 712 oW TlEa—
P— HARZHRLTLEEV, RAMMMODE 2 “TDP” O34 1%
R—h A OFHIFE 520 ET,

WEBWEX7:0> A7 8 R—=F B ODNRAMETA S AFR—TN/TFA S A F—T N, BIpD
R—MED WEBWE =y FIZ oW ClEa—H— HAREZBHL T
<7F&EVY, RAMMODE 738 “TDP” D& 13—k B O#l#H1{E B &
72, RAMMODE 73 "SDP” O A 1L EZIA LR — Ol #E1E 5L
R0ET,

THADANAE

AAR L T— gy wJ

HE HELE

CORE Generator™ BL O 4 —FK Nl

~7rdOHR—k Af

oL ~ |,
ERARELE &

B 2L [l FI4ILE sREA

SIM_COLLISION_ pe 2] "ALL” "ALL” AERVOFEBRELIHAHEDOV Il —

CHECK “"GENERATE_X_ varOEEERELET,

ONLY”,
“NONE” . “ALL” : B A — O &,

"WARNING_ONLY”

BET 2B IOAEYDERA
E X) IZRVET,

"WARNING_ONLY” : Z4b A —
TOHRBH I, BiET ST

BLOAERYDEIZZE D FERFFS
nEd,

"GENERATE_X_ONLY” :
-V EN T BEET L

BB Ay
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"84T

FI4ILE

&t B3

NBIOCAERVOMERRE X) 1272
nET,

“NONE” : #b Ay — 13 A&
N, BEETLIHNIBLOAEID
EXEOEFEERSNET,
AE: PALL USSR ETHE,
Ralb—varfic T VA O EE R
WCERLIRBID, ZOHEEE TS
BAREENLETT,

DOA_REG, DOB_REG

10 %%

LIZRRETDE RAM OH AL TR
BRAFZ—T AT RAM 2260
clock—to—out ZA LN EAESIVET, 7272
L. B HLLVAT v oray s 42
NEUFEINLE T, 0 IR ETHE 1
2y AT TCHAHTIENTEE
9. clock—to—out ZA LNELRVET,

EN_ECC_READ

ZARVIZAW ¢

FALSE. TRUE

FALSE

ECC Ta—¥ —[|EE A X —T7 NIzl
9,

EN_ECC_WRITE

7 — ARk

FALSE, TRUE

FALSE

ECC =y a—X —[alia A 3 —7 /LT
LET,

INIT_A, INIT_B

16 %K%

36 £ MH

TRTCEn

INITA X2 74K 2l —a B OR—
A O OWHIEEEEL, “TDP”
ET—RNTIIAR—FAIZ, "SDP” £—RFT
ILFAL 36 Bk ONUT ¢ B hEETe)
WCiEAESNnEYd, INITB iZar74% =
L —iarboR—k B OO Y
EEIEEL, "TDP” E—FTIZHA—F B
(2. "SDP” &=—R Tlx kAL 36 b (3
T4 EvhEETe) ICEHSNnET,

INIT_FILE

Pl

0 & h3L5

L

RAM DN A Z 7L 57 7 AV D
Az ELET,

INIT_00 ~ INIT_7F

16 HEH

FTARTERr ~
<1

T RC¥n

32Kb OF —& AE) 7L A DY HEA
BELET,

INITP_00 ~ INITP_OF

16 %%

TATER ~ F
Tl

TRTCEn

4Kb DRV T 4 FT—H AEY TLADF]
MR ELET,

RAM_EXTENSION_A |
RAM_EXTENSION_B

Pl

“NONE”, “LOWER”,
“"UPPER”

“NONE”

HAr—R T—REBRLET, 2 OD
7'y RAM & A — R EEE L T 72K
X 1 RAM ZAERR L7V A 1%, "NONE”
WCRELET, WA —FEki T 5%
AT, RAM 2 ELLar 7 ¥zl —
Tar A9 RAM OFE LB A
"UPPER” ¥£7-1% "LOWER” T EL
4, RAM_MODE 2% "SDP” D34 134
AshEga,

RAM_MODE

padl

“TDP” . ”SDP”

"TDP”

T FaT v R—h (“SDP”) £7-1%
SERIRT 2T )V AR—h ("TDP”) 2R L
£, "SDP” i, AJ1/ 1R —h%iE
FELTTI2EYRDA L B —T = A A5 HE
FTAVENRHIGEICOREELET,
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=4k

"84T

=}

FI4ILE

&t B3

RDADDR_COLLISION_

HWCONFIG

Pl

"DELAYED_WRITE”,

"PERFORMANCE”

"DELAYED_
WRITE”

"PERFORMANCE” IZFRET5&.
READ FIRST £—RTDruay7 /X7 3—
~ A (AR 28 ELET, RAM ©
Wi OR—FTCRICZay 7% LT
285412 "PERFORMANCE” 1238 /3

HETRUANER TG A DB A
Rl 33 éhia‘ ”DELAYED _WRITE”
TR T, A A2 ¥ ESETIT RAM
HEACTEET,

READ_WIDTH_A

10 %%

0.1.2,4.,9, 18,
36, 72

R—h A DFRHNLT —ZEEfELE
T (VT By aale), N—haefij
LRAWE ST, 0 ICRETDILERHY
£9, A—raEHT 25613, @)k
R—MEICREL TTZSW,

READ_WIDTH_B

10 %%

0,1.2,4,9,18, 36

R—FB O#AHLT —ZlEE2ETELE
@“(/\)74t/1\%aiy) R— R H
LAaWEGEAIE, 0 prifd“éz\%#%@
F9, R—rEHHTIHET., #@Ye
A— Mgl J;’z“fﬁ“bf@‘:“éb\o

RSTREG_PRIORITY_A,
RSTREG_PRIORITY_B

pal

"RSTREG” |
“"REGCE”

"RSTREG”

RSTREG & REGCE L 22 D& 4L IE
{7 %2R L E79, RSTREG_PRIORITY_A
X “TDP” =—FRTITHR—hk A I,
“SDP” & —RTIX Tz 18 E'wh (/XY
T4 EvhEEte) IEHINET,
RSTREG_PRIORITY_B % “TDP” &€ —F
TIFAR—FBIZ, "SDP” E—FTI% |k
fL 18 Bk UNUT ¢ BwbhaETe) I
HahE1,

SIM_DEVICE

Pl

"VIRTEX6” |
“7SERIES”

"VIRTEX6”

EDOEMTHIELL Y Il — g )3H)
42525 "TSERIES” 2% ET DN E
BHET,

SRVAL_A, SRVAL_B

16 %K

36 £ ME

36”h000000000

RV &> M55 (RSTREG) 37 —h&
Niz&ED RAM O EE R ELE T,

WRITE_WIDTH_A

10 1%

0.1.2,4,9.,18, 36

R—hADEZALT —HIEEHRELE
T RUT EvhEED), A—hrefH
L7aWGEIE, 0 IR ET DL ERHY
F9, A—rafli ]I 285461, @R
R—RMEIZEREL TLTEEN,

WRITE_WIDTH_B

10 1%

0.1.2,4.,9, 18,
36, 72

AR—FB OEXALT —HiEEIEELE
4 T EvhEE D), R—hEMHH
L7aWE1E, 0 ;prﬁa“éz%ﬁ%w
F9, R—rEHHTIHET., @Y
ﬁ~%¢%(:§£ﬁbf<7‘iéu\o

WRITE_ MODE_A

FH

"WRITE_FIRST” ,
“NO_CHANGE” |
“"READ_FIRST”

“WRITE_FIRST”

R—h A TEXIALNFEITEINDHEED

HAhoBMEEEELET,
"WRITE_FIRST” : XA ENT-EN
HAR—MzEhEanEd,

"READ FIRST” : EXIABFIZZED
AEY B —a (RSN TV
fERNH AR =M SN ET,

“NO_CHANGE” : H #3778 — b @ LL
DOEN RSN ET,
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“"READ_FIRST”

BiE 24T E TI4ILE &5 BA
WRITE_MODE_B | "WRITE_FIRST” . "WRITE_FIRST” | R —F B TEXIALNEITEINDHLEED
“NO_CHANGE”, HAOOMEERRELET,

"WRITE_FIRST” : EXIAENT-fEN
HAR—rMcH hEnEd,

"READ_FIRST” : EXIALRBIZZED
AEY o — g STV
A SR =M HENET,

“NO_CHANGE” : H /38— LU
DOENRFESNET,

VHDL &k (/2 RAVT—2 7))

WD 2 ODOLBFEELARNWESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

RAMB36El: 36K-bit Configurable Synchronous Block RAM
7 Series
Xilinx HDL Libraries Guide, version 13.1

RAMB36El inst : RAMB36E1L
generic map (

-- 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,

-— Error Correction Circuitry (ECC): Encoder/decoder enable (TRUE/FALSE)
EN_ECC_READ => FALSE,

EN ECC WRITE => FALSE,

-- INITP 00 to INITP_OF: Initial contents of the parity memory array

INITP 00 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 07 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 08 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 09 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP OB => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP _OC => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP 0D => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP OE => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP OF => X"0000000000000000000000000000000000000000000000000000000000000000™
-- INIT 00 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",

’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’

348

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




& XILINXe

e
S
foi
!
g
A
\l
H
c
e
\I
-

INIT_0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 0D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OF => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_ 19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3C => X"0000000000000000000000000000000000000000000000000000000000000000",
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",
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INIT 55 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 56 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 57 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 58 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 59 => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 5A => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 5B => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 5C => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 5D => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 5E => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 5F => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 60 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 61 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 62 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 63 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 64 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 65 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 66 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 67 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 68 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 69 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 6A => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 6B => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 6C => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 6D => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 6E => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 6F => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 70 => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 71 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 72 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 73 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 74 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 75 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 76 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 77 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 78 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 79 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 7A => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 7B => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 7C => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 7D => X"0000000000000000000000000000000000000000000000000000000000000000™",

INIT 7E => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 7F => X"0000000000000000000000000000000000000000000000000000000000000000",

-— IﬁIT_A, INIT B: Initial values on output ports

INIT A => X"000000000",

INIT B => X"000000000",

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"

RDADDR COLLISION HWCONFIG => "DELAYED WRITE", -- "PERFORMANCE" or
-— "DELAYED WRITE"

-- READ WIDTH A/B, WRITE WIDTH A/B: Read/write width per port

READ WIDTH A => 0, -- 0, 1, 2, 4, 9, 18,
-- 36, or 72

READ WIDTH B => 0, -- 0, 1, 2, 4, 9, 18,
-- 36

WRITE WIDTH A => 0, -- 0, 1, 2, 4, 9, 18,
-- 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",
SIM DEVICE => "VIRTEX6", -- Must be set to
-- "JSERIES" for
-- simulation behavior
-- 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")
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WRITE MODE A => "WRITE FIRST",
WRITE MODE B => "WRITE FIRST"

)

port map (
-- Cascade Signals: 1l-bit (each) output: BRAM cascade ports (to create 64kxl)
CASCADEOUTA => CASCADEOUTA, -- 1-bit output: A port cascade output
CASCADEOUTB => CASCADEOUTB, -- 1l-bit output: B port cascade output
-- ECC Signals: 1l-bit (each) output: Error Correction Circuitry ports
DBITERR => DBITERR, -- 1l-bit output: double bit error status output
ECCPARITY => ECCPARITY, -- 8-bit output: generated error correction parity
RDADDRECC => RDADDRECC, -- 9-bit output: ECC read address
SBITERR => SBITERR, -- 1-bit output: Single bit error status output
-- Port A Data: 32-bit (each) output: Port A data
DOADO => DOADO, -- 32-bit output: A port data/LSB data output
DOPADOP => DOPADOP, -- 4-bit output: A port parity/LSB parity output
-- Port B Data: 32-bit (each) output: Port B data
DOBDO => DOBDO, -- 32-bit output: B port data/MSB data output
DOPBDOP => DOPBDOP, -- 4-bit output: B port parity/MSB parity output
-- Cascade Signals: 1l-bit (each) input: BRAM cascade ports (to create 64kxl)
CASCADEINA => CASCADEINA, -- 1l-bit input: A port cascade input
CASCADEINB => CASCADEINB, -- 1-bit input: B port cascade input
-- ECC Signals: 1-bit (each) input: Error Correction Circuitry ports
INJECTDBITERR => INJECTDBITERR, -- 1l-bit input: Inject a double bit error
INJECTSBITERR => INJECTSBITERR, -- 1l-bit input: Inject a single bit error

-— Port A Address/Control Signals: 16-bit (each) input: Port A address and control signals (read port
-- when RAM MODE="SDP")

ADDRARDADDR => ADDRARDADDR, -- 16-bit input: A port address/Read address input

CLKARDCLK => CLKARDCLK, -- 1-bit input: A port clock/Read clock input

ENARDEN => ENARDEN, -- 1-bit input: A port enable/Read enable input

REGCEAREGCE => REGCEAREGCE, -- 1-bit input: A port register enable/Register enable input
RSTRAMARSTRAM => RSTRAMARSTRAM, -- l-bit input: A port set/reset input

RSTREGARSTREG => RSTREGARSTREG, -- 1l-bit input: A port register set/reset input

WEA => WEA, -- 4-bit input: A port write enable input

-- Port A Data: 32-bit (each) input: Port A data

DIADI => DIADI, -- 32-bit input: A port data/LSB data input

DIPADIP => DIPADIP, 4-bit input: A port parity/LSB parity input

-- Port B Address/Control Slgnals 16-bit (each) input: Port B address and control signals (write port
-- when RAM MODE="SDP")

ADDRBWRADDR => ADDRBWRADDR, -- 16-bit input: B port address/Write address input
CLKBWRCLK => CLKBWRCLK, -- 1l-bit input: B port clock/Write clock input

ENBWREN => ENBWREN, -- 1-bit input: B port enable/Write enable input
REGCEB => REGCEB, -- 1-bit input: B port register enable input

RSTRAMB => RSTRAMB, -- 1-bit input: B port set/reset input

RSTREGB => RSTREGB, -- 1-bit input: B port register set/reset input

WEBWE => WEBWE, -- 8-bit input: B port write enable/Write enable input
-- Port B Data: 32-bit (each) input: Port B data

DIBDI => DIBDI, -- 32-bit input: B port data/MSB data input

DIPBDIP => DIPBDIP -- 4-bit input: B port parity/MSB parity input

-- End of RAMB36El inst instantiation
Verilog 81k (A RAV T —3Y)

// RAMB36El: 36K-bit Configurable Synchronous Block RAM
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

RAMB36E1L # (
// 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_00 to INITP OF: Initial contents of the parity memory array
.INITP_00(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINITP 01(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_02(256"h0000000000000000000000000000000000000000000000000000000000000000),
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.INITP _03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_06(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP _07(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 08(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_09(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_OA(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_0C(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP 0D(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 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),

.INIT OE(256"h0000000000000000000000000000000000000000000000000000000000000000),

.INIT OF (256"h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 10(256"h0000000000000000000000000000000000000000000000000000000000000000),

LINIT 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),

JINIT 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) ,

LINIT 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),

’
’
’
’
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.INIT 3B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3D(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 4F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 50(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 51(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 52(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 53(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 54(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_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),
JINIT 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),
JINIT 71(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 72(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 73(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 74(256"h0000000000000000000000000000000000000000000000000000000000000000)
JINIT 75(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 76(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 77(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 78(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
LINIT_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 FILE("NONE"), // RAM initialization

’
’
’

’
’
’
’
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// 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"
.RDADDR COLLISION HWCONFIG ("DELAYED WRITE"), // "PERFORMANCE" or

// "DELAYED WRITE"
// 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(0), // 0, 1, 2, 4, 9, 18,
// or 36

.WRITE WIDTH A(O0), // 0, 1, 2, 4, 9, 18,
// or 36

.WRITE WIDTH B(O0), // 0, 1, 2, 4, 9, 18,
// 36, or 17
// RSTREG_PRIORITY A, RSTREG PRIORITY B: Reset or enable priority ("RSTREG" or "REGCE")
.RSTREG_PRIORITY A ("RSTREG") ,
.RSTREG PRIORITY B("RSTREG"),
.SIM DEVICE ("VIRTEX6"), // Must be set to
// "TSERIES" for
// simulation behavior
// 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"), N N N
.WRITE MODE B ("WRITE FIRST")
)
RAMB36El inst (
// Cascade Signals: 1-bit (each) output: BRAM cascade ports (to create 64kxl)

.CASCADEOUTA (CASCADEOUTA) , // 1-bit output: A port cascade output
.CASCADEOUTRB (CASCADEOUTB) , // 1l-bit output: B port cascade output

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

.DBITERR (DBITERR) , // 1l-bit output: double bit error status output
.ECCPARITY (ECCPARITY), // 8-bit output: generated error correction parity
.RDADDRECC (RDADDRECC) , // 9-bit output: ECC read address

.SBITERR (SBITERR), // 1-bit output: Single bit error status output
// Port A Data: 32-bit (each) output: Port A data

.DOADO (DOADO) , // 32-bit output: A port data/LSB data output
.DOPADOP (DOPADOP) , // 4-bit output: A port parity/LSB parity output
// Port B Data: 32-bit (each) output: Port B data

.DOBDO (DOBDO) , // 32-bit output: B port data/MSB data output
.DOPBDOP (DOPBDOP) , // 4-bit output: B port parity/MSB parity output
// Cascade Signals: 1-bit (each) input: BRAM cascade ports (to create 64kxl)
.CASCADEINA (CASCADEINA) , // 1l-bit input: A port cascade input

.CASCADEINB (CASCADEINB), // 1-bit input: B port cascade input

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

.INJECTDBITERR (INJECTDBITERR), // 1l-bit input: Inject a double bit error

.INJECTSBITERR (INJECTSBITERR), // 1l-bit input: Inject a single bit error

// Port A Address/Control Signals: 16-bit (each) input: Port A address and control signals (read port
// when RAM MODE="SDP")

.ADDRARDADDR (ADDRARDADDR) , // 1l6-bit input: A port address/Read address input
.CLKARDCLK (CLKARDCLK) , // 1l-bit input: A port clock/Read clock input

.ENARDEN (ENARDEN) , // 1l-bit input: A port enable/Read enable input

.REGCEAREGCE (REGCEAREGCE) , // 1l-bit input: A port register enable/Register enable input
.RSTRAMARSTRAM (RSTRAMARSTRAM) , // 1-bit input: A port set/reset input

.RSTREGARSTREG (RSTREGARSTREG) , // 1l-bit input: A port register set/reset input

.WEA (WEA) , // 4-bit input: A port write enable input

// Port A Data: 32-bit (each) input: Port A data

.DIADI (DIADI), // 32-bit input: A port data/LSB data input

.DIPADIP (DIPADIP), // 4-bit input: A port parity/LSB parity input

// Port B Address/Control Signals: 16-bit (each) input: Port B address and control signals (write port
// when RAM MODE="SDP")

.ADDRBWRADDR (ADDRBWRADDR) , // 16-bit input: B port address/Write address input
.CLKBWRCLK (CLKBWRCLK) , // 1-bit input: B port clock/Write clock input
.ENBWREN (ENBWREN) , // 1-bit input: B port enable/Write enable input
.REGCEB (REGCEB) , // 1-bit input: B port register enable input

.RSTRAMB (RSTRAMB) , // 1-bit input: B port set/reset input

.RSTREGB (RSTREGB) , // 1-bit input: B port register set/reset input

.WEBWE (WEBWE) , // 8-bit input: B port write enable/Write enable input
// Port B Data: 32-bit (each) input: Port B data

.DIBDI (DIBDI), // 32-bit input: B port data/MSB data input
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.DIPBDIP (DIPBDIP) // 4-bit input: B port parity/MSB parity input
)

// End of RAMB36El inst instantiation

E=3 R

73 Y—Z FPGA OEH (22— — HARBEOT =5y —1)
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ROM128X1
TS5 47 : 128-Deep by 1-Wide ROM

AO ROM128X1 o

A1

A2

A3

A4

A5

AB

X9731

ME

ZOTHA T AMT 128 V—R X 1 EYhd ROM TH, 7 —4Z 7] (0) 121X, 7TEY DT R A (A6 ~ A0)
TEIRSNTZT—RBH SN ET, ROM 1L, 20 74X 2L —a ORI INIT=value THEE L7-EICHIES
F9, WIHMEIL 32 M7 D 16 #E T, ROM (213 ENA2E v A=FH 2B FALE v b A=0H DJEICEEIAENET,
INIT=value Z$8E L7\ &, =7 —ITRDFET,

B R
AR H A
10 Iy 12 13 o]
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAVDARAAEE

AVAB T —gy A

CORE Generator™ }3 L7 4 —FK NI

~7udHR—h ]
ERAGE M

B 24T E T4 | B

INIT 16 %k 128 B M T _TEer | ROM OfEixisE
AR

7 3 Y —X FPGA DY (2 —HF — HARBERTF —F 2 —b)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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ROM256X1
TS5 47 : 256-Deep by 1-Wide ROM

ROM256X1
A0 e}

Al
A2
A3
A4
A5 |
A6

A7

X9732

M=

ZDOTHFAL TLAVME 256 U—K X 1 B D ROM TY, T—#H 71 (0) IZiZ,. SEYFDTRL X (AT ~ A0) T
BIRENTZT—RBNHDENET, ROM 1T, 207 4F 2L — a3 DRI INIT=value THREL-EICHE LS E
T, FIHIE L 64 MTD 16 #EH T, ROM ([Ziddk BT E v A=FH B8 FAZE vk A=0H DJEICEZAEFNFET,

INIT=value Z§E LRV &, =T —|TRVET,

mER
AHB H A
I0 I |V I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAODANFE

AV AL =gy af

CORE Generator™ }3 L7 4 —FK NI

~7udHR—h ]
ERATREG R

B AT & T4k B

INIT 16 1%L 256 £ M TRTER ROM D% 5 &
¥ M1

7 3 Y —X FPGA DY (2 —HF — HARBERTF —F 2 —b)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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ROM32X1
TS5 47 : 32-Deep by 1-Wide ROM

ROM32X1
A0 o

Al
A2
A3

A4

M=

ZOTHAL U AUMNE 32T —K X1 EYh®D ROM TF, T—%H1 (0) 1IZIL, 5 EYFDTRL X (A4 ~ A0) Tz
RENF-T—RBHAENFET, ROM 1T, 227 4F 2l — a3 DB INIT=value TR ELIEICHIHI LS E T,
FIHIE L 8 7D 16 HEL T, ROM IZiTfx FAZE v b A=1FH 2258 FALE v b A=00H DJEIZEZAENET,

72 &% 1 INIT=10A78F39 LIRETHE, 7 —HZ AR —2 0001 0000 1010 0111 1000 1111 0011 1001 3RS ET,
INIT=value Z45E L2V &, =T —ITRDFE T,

a3 2R
ARB H A
I0 I 12 I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAVDANEE

A VAL =gy A

CORE Generator™ 3L 4 H—F F )

~7adYR—h ARAf

ERAARELE &

B BT & FTI+ILE £ ER

INIT 16 ¥ 32 By ME T _CTEn ROM D% 5 &
AR

7 3 Y —X FPGA DY (2 —HF — HARBERTF —F 2 —b)

HAYUHR T )—X FPGA 54T 51) H4K (HDL )
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ROM64X1
TS5 47 : 64-Deep by 1-Wide ROM

ROM64X1
A0 ]

A1 |
A2
A3 |
A4

A5

X9730

M=

ZOTHAY TUACNL 64 U—K X 1 EYR®D ROM TF, T —#H 77 (0) IZiE, 6 EY DT RLA (A5 ~ A0) TR
ENTT—RBAHAENET, ROM (F, 20 74F 2L — a0 DFRIZ INIT=value T ELT-EICHIELENES, W)
HIEIE 16 H7oD 16 #E%L T, ROM (1213 EAZE v b A=FH 7Hlg FAZE v s A=0H DOJEICEZIAENET, INIT=value
ERELRNWE, =T — |20 ET,

R
AND H A
I0 i 12 I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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CORE Generator™ }3 L7 4 —FK NI

~7udHR—h ]
ERATREG R

Bt 24T & TI+ILE HLL]

INIT 16 145 64 £ Ml TRTER ROM DAz 5 E
= TE R

7 3 Y —X FPGA DY (2 —HF — HARBERTF —F 2 —b)
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SRL16E
Z1JSF 47 : 16-Bit Shift Register Look—Up Table (LUT) with Clock Enable

D SRL16E Q

CE

CLK
AO

A1

A2

A3

X8423

M=

ZOTHAY TV AVMI VTN VU RE vy Ty T—=T 0 (LUT) TF, ¥ 7 LYV RZDORSIEI, AT) A3, A2,
Al, A0 DEIZE > TR ESNE T,
VI LURIORSITEETLHIEL ABSELILLTEET,
BERDY I LURZEERTHIZIE : AT A3 ~ A0 Offiz—EIZLET, 7R LVRAXT 1 ~ 16 EvhD
RSICRETEET, TRLAANDEIZLLV 7 LYV AZORESIE, BE =8 xA3) +(4 x A2) + (2 x AD) + A0
+1 LWHIR TR TEET, AL A2, AL A0 3T R TEROHE (0000) 122 7h LYAFORESIT 1 EYMNIR
D, FTTLOHA (111D 13 16 B MIRDES,
VIR VPR REBICESEDITIE : AT A3 ~ A0 DEAZEELET, 2L, A2, AL A0 237
NT1IOHE D ICA3Z 1205 0 ICYVEALE, VIR LPAZDOESIT 16 Ev bbb 8 By ML
F9, NEEICIE, V7 LYAZDOESITHIC 16 EVRT, EOEYOMENH SN ENIEA T A3 ~
A0 DIEIZE > TR ESNET,
TT7h VYRS LUT OYIMEZFEE T 2I21E, INIT BYEIC 4 #7016 EEEZEV Y TES, —FLDOH R AL
By MIZ20ET, INIT DfEZFRELRWEEIZ, 7 LUAK LUT ONFIZT 7 ¥ 2l —aH2Er (0000)
ZZVTENET,
CE 2% High ©¥5 %, 717 (CLK) 23 Low 25 High ICEIVEEDLL X, D DENY TR LVAS D | By hMin—
FERET, WIZZuw 273 Low 75 High 128105 LEIC CE 78 High D& V7 LYV AXOEIZIR D@L
MY 7RSI, FILWERE—FENET, TRLVAANDHEICE ST T LPAZORENRED, Q (ZZ DA
NENET, CE D Low OE, 7ay 7 BRITELASNET,

am IR &

AN H A

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 1 D QAm - 1)
m=0,1,2,3

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
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& XILINXs

AR— D 5t 5

R—t4£ AL B B AE

Q o 1 TNV URE F—H )

D AT 1 VINVLURE F—FANT)

CLK AH 1 =%

CE AN 1 77547 High Drvayr £ 3x—7 v

A AT 4 SRL DU —REDH A F Iy 7iEIR
A=0000 ==> 1 E'v b ¥ 7hE
A=1111 ==> 16 v ¥ 7+ E

THAVDANAFE

AUAR L E—g ]

e HELE

CORE Generator™ BL O 4% —K NGl

~7rdOHPR—h F

ERAAEEEE M

B 24T E TI4ILE R ER

INIT 16 #% 16 v ME TRCPu AT 4R 2L —al BOY TR LURZEH D

WA 4R E

VHDL i2ik (1 RE T —23Y)

WD 2 SOOXNEELNEASIT., I — L T T T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock (Mapped to SliceM LUT6)

-= 7 Series

—-- Xilinx HDL Libraries Guide, version 13.1

SRL16E_inst :
generic map (

INIT => X"0000"

port map (
o =>0Q,
A0 => AO,
Al => Al,
A2 => A2,
A3 => A3,
CE => CE,
CLK => CLK,
D =>D

)i

SRL16E

SRL data output
Select[0] input
Select[1l] input
Select[2] input
Select[3] input

Clock enable input

Clock input
SRL data input

-- End of SRL16E _inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock (Mapped to a SliceM LUT6)
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

SRL16E # (
JINIT(167h0000) // Initial Value of Shift Register
) SRL16E inst (

.Q(Q), // SRL data output
.AQ0 (AO), // Select[0] input
LAl (A1), // Select[1l] input
.A2(n2), // 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

B3 R

7 V=X FPGA DEF (=% — HARBIRT —Z—h)

HAYLHR 1T LY—X FPGA S4TS5Y H4AK (HDL A)
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& XILINXs FA4E: THAY ILAVE

SRLC32E

Z1JS5 47 : 32 Clock Cycle, Variable Length Shift Register Look—-Up Table (LUT) with Clock
Enable

SRLC32E

| Attributes |
[ INIT=00000000 |

Q31

lo

CLK |

32-Bit LUT-Based
Shift Register

X10958

ME

ZOTHAY ZVAUMNE L DDAy Ty 7= N (LUTD) 1A T VA REN TS, AIART 1 ~ 32 71y
T HAINVDYTRVIAZTY, TRV RZOESIL, BETHIEL, BESELHIEHLTEET, ZOZL AR
L. 7277147 High D/uy 7 A3 =7 NVEIOBAT —REEELH 2 TWAT2D | #ED SRLC32E % 51 A7 — RNt
TE, IWKRERI T LIV REEERR TEE T,

R—bDEREA

R—t4£ 7 g T aE
Q ) 1 V7 LTRY T2
Q31 H 1 VIR L VAL A —R ) (#i#E SRLC32E @ D
AT B i)
D ATJ 1 VINVLURE TR AT
CLK AS 1 Va=D%4
CE AT] 1 TUT 47 High Drvayy A x—7 v
A AT 5 SRL DU —R#DZ A F Iy 7841
A=00000 ==> 1 vk v 7hE
A=11111 => 32 vk 7 E

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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48 FTHAY ILAVE & XILINX

THAVDANFE

AVARB v T—ay Tl
CORE Generator™ LU 4% —K A ]
~7udHR—h )

AV AR E— T AEAIT. 2O B — R M RO I TS L E T,

CLK ANELEEDIayy ) —AZ, D ANEV TN NT57 —4% V—AIZ, Q 1% FDCPE A1 &E7-1%
FDRSE A /172 E DG/ T AT 4 32— a \ZHERLET,

Jvayy AF—T ) ¥y (CE) i37ayy A 3 —T VGBI T 50, ALV EITimEMEE 1 IZLET,

5EVR NZAT, —EDMHE 0~ 3D IZLTY IR LIPAFOESEY 1 ~ 32 By NIEETHD ., T3y 725
BEIZL T IR LA DOESS 1 ~ 32 EvNO#BE TEE T2 TXET,

VNV VRO ESE 32 By O REITAEAIE, Q31 HAR 2% KD SRLC32E @ D AFJIC#HEFE L T
HAT—REERLET,

Q31 H /1% SRLC32E LIAMZ#E ke 52X T&EH A,

Q HMAix, WA —RF E—RFRTHEHTEET,

32 E v 16 ¥ D INIT BYET, 7 LY REDHIHL 7k 2 — ZHRETEET,
INIT[O] X, 7R U RENDHMOMETT,

EARTRERMSE

B BT {5 FIAILE ERER

INIT 16 HEH 32 ¥y MA T _CE¥n SRLC32E DI D T~ N_E— L Z i

VHDL 583k (/2 RA T —2 7))

WD 2 DDXPIFAELZWGEIE, 28— LT T4 T4 EE ORNIH AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRLC32E: 32-bit variable length shift register LUT

with clock enable (Mapped to a SliceM LUT6)
7 Series

—-— Xilinx HDL Libraries Guide, version 13.1

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

)i

-- End of SRLC32E_inst instantiation

368

ALY HR 1T L)—X FPGA S4T51) H4AK (HDL )
http://japan.xilinx.com UG768 (v13.1) 2011 £ 3 A 1 H




& XILINXs E 4T THA

Verilog i1t ([ RE2 L T—3Y)

// SRLC32E: 32-bit variable length cascadable shift register LUT (Mapped to a SliceM LUT6)
// with clock enable

// 7 Series

// Xilinx HDL Libraries Guide, version 13.1

SRLC32E # (
LINIT (327h00000000) // Initial Value of Shift Register
) SRLC32E inst (

.Q(Q), // SRL data output
.031(Q31), // SRL cascade output pin
A(RA), // 5-bit shift depth select input

.CE(CE), // Clock enable input
.CLK(CLK), // Clock input
.D (D) // SRL data input

)i

// End of SRLC32E inst instantiation

s HIEHR

73 V—X FPGA OB (22— — HARBERF =2y —})

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXs

STARTUPE2
J1)=5 47 : STARTUP Block
STARTUPEZ2

——— USRCCLKTS

—— USRDONEO

—— USRDONETS

M=

PREQ ——

OTHFAL ZLANE, TAAR E BRI nY v s 27 m— VL3RI Y /Yty (GSR) fF 75, Z7a— UL b
FAAT—h (GTS) EHEMR, N 74X 2l —rarv G5, SR ERar 7 X2 —vay BUCER 4572

DIHEHLET,

R—btDEREA

R—r4& 24T 1 RE

CFGCLK H AL TAF 2L =gl DALY say T

CFGMCLK H a7 4F¥ 2l —arONEA VL —F—D sy T
CLK AT a—W— AZ =TT sav I ANT]

EOS o AP —NT T O T &7 T T 7T 47 High O IIE S
GSR A ra—sb 2y /Uty b AT GR—F41Z GSR 134 H A 7))
GTS A Ja—s )b hFAAT =R AT (R—F441Z GTS 13 AT
KEYCLEARB AT N7 UFEE RAM (BBRAM) 226D 27U 7T AES 727V 7% ¥ — AN J)
PACK AT PROGRAM FE#& A 7]

PREQ i T A A J1~0 PROGRAM sk

USRCCLKO AT 2 —H#— CCLK AJJ

USRCCLKTS ATJ a2 —H— CCLK hFA AT —h A X —T WV AT]

USRDONEO AT 2 —HF— DONE &> 0 H /3% il 1

USRDONETS ATJ 2 —H— DONE B> DIFA AT —h A X —T V7]
THAVDANEE

AVAR T ay HELE

HE A A]

CORE Generator™ 3 XU 4 —F A H

~7adHR—h A~ A]
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& XILINXs FA4E . FHALY ILAVE

AR R 1%

B BA4T fi& TIAILE B
PROG_USR SCEE | "FALSE”. "TRUE” "FALSE” TarTh AR v X2V T oK EEE
HENZLUET,
SIM.CCLKFREQ | @i/ s | 0.0 ~ fFEEDE 0.0 Ral—iarfoar7 Fal—ig
(nS) Va7 E (ns) ZERELET,

VHDL £k (/2 RAVO T —23Y)
WD 2 SOXBFEELEVEAS T, I — LTy T4 T4 B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

—-— STARTUPE2: STARTUP Block
- 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

STARTUPE2 inst : STARTUPE2
generic map (

PROG_USR => "FALSE", -- Activate program event security feature.
SIM CCLK FREQ => 0.0 -- Set the Configuration Clock Frequency(ns) for simulation.
)
port map (
CFGCLK => CFGCLK, -- 1-bit output: Configuration main clock output
CFGMCLK => CFGMCLK, -- 1-bit output: Configuration internal oscillator clock output
EOS => EOS, -- 1-bit output: Active high output signal indicating the End Of Startup.
PREQ => PREQ, -- 1-bit output: PROGRAM request to fabric output
CLK => CLK, -- 1-bit input: User start-up clock input
GSR => GSR, -- 1l-bit input: Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS, -- 1l-bit input: Global 3-state input (GTS cannot be used for the port name)
KEYCLEARB => KEYCLEARB, -- 1-bit input: Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)
PACK => PACK, -- 1-bit input: PROGRAM acknowledge input
USRCCLKO => USRCCLKO, -- 1l-bit input: User CCLK input
USRCCLKTS => USRCCLKTS, -- 1-bit input: User CCLK 3-state enable input
USRDONEO => USRDONEO, -- 1l-bit input: User DONE pin output control
USRDONETS => USRDONETS -- 1-bit input: User DONE 3-state enable output

)i

-- End of STARTUPE2 inst instantiation

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// STARTUPE2: STARTUP Block

// 7 Series

// Xilinx HDL Libraries Guide,

STARTUPE2 # (

version 13.1

.PROG_USR("FALSE"), // Activate program event security feature.
.SIM CCLK FREQ(0.0) // Set the Configuration Clock Frequency(ns) for simulation.

)
STARTUPE2 inst (
.CFGCLK (CFGCLK) ,
.CFGMCLK (CFGMCLK) ,
.EOS (EOS) ,
.PREQ (PREQ) ,
.CLK (CLK) ,
.GSR (GSR) ,
.GTS (GTS),
.KEYCLEARB (KEYCLEARB) ,
. PACK (PACK) ,
.USRCCLKO (USRCCLKO) ,
.USRCCLKTS (USRCCLKTS) ,
.USRDONEO (USRDONEO) ,
.USRDONETS (USRDONETS)
)i

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

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

output:
output:
output:
output:

input:
input:
input:
input:
input:
input:
input:
input:
input:

// End of STARTUPE2 inst instantiation

EER AR

Configuration main clock output

Configuration internal oscillator clock output

Active high output signal indicating the End Of Startup.
PROGRAM request to fabric output
User start-up clock input

Global Set/Reset input (GSR cannot be used for the port name)
Global 3-state input (GTS cannot be used for the port name)
Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)
PROGRAM acknowledge input
User CCLK input
User CCLK 3-state enable input
User DONE pin output control
User DONE 3-state enable output

7 V=X FPGA O&Ft (2 —H— HARBLRT =¥ —}H)
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& XILINXs

USR_ACCESSE?2

71)2=5 47 : Configuration Data Access

USR_ACCESSE2

DATA31:0) (—
CFGCLK |——

DATAVALID p——

X12114

M=

TOFYAY LAV AL, a7 Fal—Tar vy IO 32 B RDL IV RZIZT I EATEET, T
W2V, 77TV B E AN — ATRIE A RER T —ZILT 7B ATEAIDIT0E T,

R—bDEREA

R—k4 24T = 1t ae

CFGCLK i 1 a4 Ral—ay say st

DATA<31:0> 7 32 ar74¥alb—var F—# M

DATAVALID 7 1 F—ERE N THHI AT ) (72547 High)

THAODANFE

AVARB v E—ay e
He R RA]
CORE Generator™ LU\ 4% —K Nl
< 7aDYR—k ]

VHDL 883k (/2 RA T —23Y)
KD 2 SOLREELRVE ST, I — LTIy F 47 E S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- USR _ACCESSE2: Configuration Data Access
-— 7 Series
—-— Xilinx HDL Libraries Guide, version 13.1

USR ACCESSE2 inst : USR ACCESSE2

port map (
CFGCLK => CFGCLK, -- 1-bit output: Configuration Clock output
DATA => DATA, -- 32-bit output: Configuration Data output
DATAVALID => DATAVALID -- 1-bit output: Active high data valid output

)i

-- End of USR ACCESSEZ2_ inst instantiation

ALY HR 7 9)—X FPGA SA4TF 5" #H4K (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// USR_ACCESSE2: Configuration Data Access
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1

USR_ACCESSE2 USR ACCESSE2 inst (
.CFGCLK (CFGCLK) , // 1l-bit output: Configuration Clock output
.DATA (DATA) , // 32-bit output: Configuration Data output
.DATAVALID (DATAVALID) // 1-bit output: Active high data valid output
)

// End of USR ACCESSE2 inst instantiation

EER R
7 U —X FPGA SelectlO VY —R —H— AR
7 2V —X FPGA & —43—h : DC ¥t B L OAA » F 45

HAYHR 7 21)—X FPGA 54T 51) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

XADC
71)2F 47 : Xilinx Analog—to—Digital Converter
XADC

= DADDR(6:0) ALM(7:0)  |——
— D (15:0) CHANNEL(4:0) |
— \AUXN(15:0) DO(15:0) —
— \/AUXP(15:0) MUXADDR(4:0) —
——— CONVST BUSY p——
= CONVSTCLK DRDY p—
= DCLK EOC p——
- DEN EOS p——
—— DWE JTAGBUSY f—
—— RESET JTAGLOCKED p—
—t VN JTAGMODIFIED p—
—dw oT b—o

M=

KD 73— FPGA T /31 ZIZ1Z XADC 7o 228 1 OFFNTHET, XADC ORI, 12 Bk, IMsps (X
HYLTN/F) DF 2T )V 7Fald/FoHL a8 —F— (ADC) 2N — A TS TWET, XADC 13, K&
DA TF T o —blBEDE T ATy T EBIREBELEBLOT V7 IBE 7Y ® FPGA OMERR72EIE /3T A—
=% T A0 RENE T, SMEELEICIE. EHOT s AT (VP/VN) & 16 i ETO 2 —H — )35
RATREZR T /" A (iBh 77" A (VAUXPL15:0], VAUXN[15:0D) 2/ LEd, AET7Ful A12E 45
L XADC TR—FRm o 7/n—y OB RER2 =X —CTxEd, XADC IZEBRFEAZICEMEREL /2D, =
TAX 2L —al BT JTAG R—RE N L TCEHIT — 227 782 TEEd, XADC §liHley 713, — i)' =
H—ERER AL TVARLET, 722 E BRI TF v 2L o — o —TClda—F —EFRDO T A—F—)NHEBHIC
Fo R —EN, TS T LR RER S E RS REIC LY S A XD WRIEN T REL RV ET, F£7-. XADC [ZiFa—H —N
T ILA GRS TF T o —HOELELEVMENRHY, ATy TR —EINTNRNT A= =R — P —
EFROBERPHZBZ DB EQ I NT 7T 471270 ET,
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& XILINXs

AR— D 5t 5

R—k£ /4T B e ae
ALM(KT:0> H 7 8 IR Veeint, BE O Vecaux F 0#E4E H )
BUSY o 1 XADC BEV—ThHItErTHIEE
CHANNEL<4:0> H 5 H A F ¥ RV IR
CONVST AT 1 kil
CONVSTCLK AT 1 MR ARG vy
DADDR<6:0> A 7 HAF Iy Var 74zl —ar HOTRLA N2
DCLK A 1 HAFIyr Jar 74 ¥alb—arAorayy
DEN AS 1 HAFIy 7 Var 74Xzl —arDAF—T )b
DI<15:0> AH 16 AAFIv7 Jar74Falb—arfO NS T —F A
DO<15:0> HL A 16 HAFIvr Var74F¥alb—arAOM 1T —4 RA
DRDY o 1 EAFIvy Jar 74 Falb—vary BN T — 2 OHERNTEL
ERIES
DWE AS 1 ATy Jar7 4 Xalb—var oI A3 =7V
EOC i 1 EHOAE T 2 IME 5
BEOS D 1 =G ADK T AT AE S
JTAGBUSY H 1 JTAG DRP RE Y —Th oI armd i NE S
JTAGLOCKED H 1 DRP AR—h a2
JTAGMODIFIED | 4 1 DRP ~® JTAG E&iA A
MUXADDR<4:0> | H/ 5 S MUX Fr Va7 a—R 35700155
oT i 1 RE#HEEX IRy 8BS
RESET AH 1 Uty Mg% (727747 High)
VAUXN<15:0> A 16 N {fiBh 7+ A
VAUXP<15:0> AS 16 P RIABY T e s A7)
VN NS 1 N7 Fes A
VP AT 1 PRI7Fas AJ
THAODANFE
AV RB L m—gys Al
E ol
CORE Generator™ LU 4% —K HELE
= 7aDHR—} Ry
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& XILINXs

AR R 1%

E i 247 B TI4IE 88

INIT_4A 16 1 16710000 ~ 16 hffff 16”h0000 V= UA LV AR 2

INIT_4B 16 % 16”h0000 ~ 16’ hifff 16”h0000 VA LYVRR S

INIT_4C 16 £ 16"h0000 ~ 16 hffff 16”h0000 SV ALVRY 4

INIT_4D 16 % 16710000 ~ 16 hffff 16”h0000 VU ALVRL S

INIT_AE 16 X 16”0000 ~ 16 hffff 16”h0000 VU ALV AS 6

INIT_4F 16 1%L 16”h0000 ~ 16’ hffff 16°h0000 U A VYD RAR T

INIT_5A 16 JE 16”h0000 ~ 16 hfff 16”h0000 ABROEROTZDIZTH)
INIT_5B 16 % 16”h0000 ~ 16 hffff 16”h0000 Lt DA O 7012 T
INIT_5C 16 1 16”h0000 ~ 16 hffff 16”h0000 CCram D& TFERLEMVME
INIT_5D 16 % 16”h0000 ~ 16 hffff 16”h0000 L% OO0 FH)
INIT_5E 16 HE%L 16”h0000 ~ 16 hffff 16”h0000 A% OB OO T
INIT_5F 16 1% 16”h0000 ~ 16 hifff 16”h0000 LD HDTZDICTH
INIT_40 16 5% 16”h0000 ~ 16 hffff 16”h0000 YT 4K al—ar LYRL 0
INIT_41 16 14K 16”h0000 ~ 16’ hffff 16”h0000 a TR —gy LUK ]
INIT 42 16 1%L 16”h0000 ~ 16’ hffff 16”h0800 Ay 4Fal—ay LURK 2
INIT_43 16 %K 16" h0000 ~ 16’ hffff 16°h0000 FAN LY RHZ 0

INIT_44 16 1L 16°h0000 ~ 16’ hfiff 16°h0000 FA LY

INIT 45 16 HE£L 16"h0000 ~ 16’ hffff 16h0000 FAN LY R 2

INIT_46 16 i 16”h0000 ~ 16 hffff 16”h0000 TANL VR 3

INIT_47 16 1 16”h0000 ~ 16 hffff 16”h0000 FTANVYRL 4

INIT_48 16 % 16”h0000 ~ 16 hffff 16”h0000 VA LYRE )

INIT_49 16 %L 16”h0000 ~ 16 hffff 16”h0000 S UALVRA ]

INIT_50 16 HE %L 16”h0000 ~ 16 hffff 16”h0000 A RL 24 0

INIT_51 16 HE#L 16”h0000 ~ 16 hffff 16”h0000 AR DR X |

INIT_52 16 JE 16710000 ~ 16 hffff 16”h0000 BRI RL A 2

INIT_53 16 1% 16”h0000 ~ 16 hffff 16”h0000 HERIIRL VA4 3

INIT_54 16 1 16”h0000 ~ 16 hffff 16”h0000 MR DR A 4

INIT_55 16 %% 16°h0000 ~ 16’ hffif 16”h0000 HEHIFRL V2K 5

INIT_56 16 HE£K 16°h0000 ~ 16’ hffif 16”h0000 HEHIRL VA4 6

INIT_57 16 15K 16710000 ~ 16 hffff 16”h0000 BRI RL P24 T

INIT_58 16 1%L 16710000 ~ 16 hffff 16”h0000 CCram D48 FRRL UMK
INIT_59 16 1L 16"h0000 ~ 16’ hffif 16"h0000 A% DIE O DI T
SIMEMONIT OR. S 0 By hCFF) design. txt Yalb—ary 7Ful AT AN
FIL
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EA4E . FHLY ILAVE £ XILINX.
VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-— XADC: Xilinx Analog-to-Digital Converter
7 Series
-- Xilinx HDL Libraries

Guide, version 13.1

XADC_inst XADC
generic map (

-- INIT 40 - INIT 42:

XADC configuration registers

INIT 40 => X"0000",

INIT 41 => X"0000",

INIT 42 => x"0800",

-- INIT 43 - INIT 47: XADC Test registers (do not edit)
INIT 43 => x"0000",

INIT 44 => X"0000",

INIT 45 => x"0000",

INIT 46 => X"0000",

INIT 47 => x"0000",

-- INIT 48 - INIT 4F: Sequence registers for the Channel Sequencer
INIT 48 => x"0000",

INIT 49 => X"0000",

INIT 4A => x"0000",

INIT 4B => X"0000",

INIT 4C => X"0000",

INIT 4D => X"0000",

INIT 4F => X"0000",

INIT 4E => X"0000", -- Sequence register 6
-- INIT 50 - INIT 58, INIT5C: Alarm threshold registers
INIT 50 => x"0000",

INIT 51 => X"0000",

INIT 52 => x"0000",

INIT 53 => X"0000",

INIT 54 => x"0000",

INIT 55 => X"0000",

INIT 56 => x"0000",

INIT 57 => X"0000",

INIT 58 => x"0000",

INIT 5C => X"0000",

-- Reserved: Reserved for future use

INIT 59 => X"0000",

INIT 5A => X"0000",

INIT 5B => X"0000",

INIT 5D => X"0000",

INIT S5E => x"0000",

INIT 5F => X"0000",

-- Simulation attributes:
SIM MONITOR FILE => "design.txt"

)

Set for proepr simulation behavior
-- Analog simulation data file name

port map (
-- Alarm Ports: 8-bit (each) output: ALM, OT
ALM => ALM, -- 8-bit output: Output alarm for temp, Vccint and Vccaux
oT => 0T, -- 1-bit output: Over-Temperature alarm output
-- DRP Ports: 16-bit (each) output: Dynamic Reconfiguration Ports
DO => DO, -- 16-bit output: DRP output data bus
DRDY => DRDY, -- 1-bit output: DRP data ready output signal
-- Status Ports: 1-bit (each) output: XADC status ports

BUSY => BUSY, -- 1-bit output: ADC busy output

CHANNEL => CHANNEL, -- 5-bit output: Channel selection outputs

EOC => EOC, -- 1-bit output: End of Conversion output

EOS => EOS, -- 1-bit output: End of Sequence output

JTAGBUSY => JTAGBUSY, -- 1-bit output: JTAG DRP transaction in progress output
JTAGLOCKED => JTAGLOCKED, -- 1-bit output: JTAG requested DRP port lock output
JTAGMODIFIED => JTAGMODIFIED, -- 1l-bit output: JTAG Write to the DRP has occurred output
MUXADDR => MUXADDR, -- 5-bit output: External MUX channel decode output

-- Auxiliary Analog-Input Pairs: 16-bit (each) input: VAUXP[15:0], VAUXN[15:0]

VAUXN => VAUXN,

16-bit input:

N-side auxiliary analog input
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EAF: THAY ILAVE
VAUXP => VAUXP, -- 16-bit input: P-side auxiliary analog input
-- Control and Clock Ports: 1-bit (each) input: Reset, conversion start and clock inputs
CONVST => CONVST, -- 1-bit input: Convert start input
CONVSTCLK => CONVSTCLK, -- 1-bit input: Convert start input
RESET => RESET, -- 1-bit input: Active-high reset input
-- DRP Ports: 7-bit (each) input: Dynamic Reconfiguration Ports
DADDR => DADDR, -- 7-bit input: DRP input address bus
DCLK => DCLK, -- 1-bit input: DRP clock input
DEN => DEN, -- 1-bit input: DRP input enable signal
DI => DI, -- 16-bit input: DRP input data bus
DWE => DWE, -- 1-bit input: DRP write enable input
-- Dedicated Analog Input Pair: 1l-bit (each) input: VP/VN
VN => VN, -- 1-bit input: N-side analog input
VP => VP -- 1-bit input: P-side analog input
)i
-- End of XADC_inst instantiation
. —" -, ~ ~
Verilog f2i ({2 XAV T—3Y)
// XADC: Xilinx Analog-to-Digital Converter
// 7 Series
// Xilinx HDL Libraries Guide, version 13.1
XADC # (
// INIT 40 - INIT 42: XADC configuration registers
.INIT 40(16"h0000),
.INIT 41(16'h0000),
.INIT 42(16'h0800),
// INIT_ 43 - INIT 47: XADC Test registers (do not edit)
.INIT 43(16'h0000),
.INIT 44(16'h0000),
.INIT 45(16'h0000),
.INIT 46(16'h0000),
.INIT 47(16"h0000),
// INIT 48 - INIT 4F: Sequence registers for the Channel Sequencer
.INIT 48(16'h0000),
.INIT 49(16"h0000),
.INIT 4A(16'h0000),
.INIT 4B(16'h0000),
.INIT 4C(16'h0000),
.INIT 4D(16’h0000),
.INIT 4F(16’h0000),
.INIT _4E(16”h0000), // Sequence register 6
// INIT_50 - INIT 58, INIT5C: Alarm threshold registers
.INIT 50(16"h0000),
.INIT 51(16’h0000),
.INIT 52(16'h0000),
.INIT 53(16’h0000),
.INIT 54(16'h0000),
.INIT 55(16’h0000),
.INIT 56(16"h0000),
.INIT 57(16'h0000),
.INIT 58(16'h0000),
.INIT 5C(16"h0000),
// Reserved: Reserved for future use
.INIT 59(16"h0000),
.INIT 5A(16’h0000),
.INIT 5B(16’h0000),
.INIT 5D(16’h0000),
.INIT 5E(16'h0000),
.INIT 5F(16’h0000),
// Simulation attributes: Set for proepr simulation behavior
.SIM MONITOR FILE ("design.txt") // Analog simulation data file name
)
XADC inst (
// Alarm Ports: 8-bit (each) output: ALM, OT
.ALM(ALM) , // 8-bit output: Output alarm for temp, Vccint and Vccaux
.0T (0T), // 1l-bit output: Over-Temperature alarm output
// DRP Ports: 16-bit (each) output: Dynamic Reconfiguration Ports
.DO(DO), // 16-bit output: DRP output data bus
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)i

.DRDY (DRDY) , // 1l-bit output:
// Status Ports: 1l-bit (each) output:

.BUSY (BUSY) , // 1l-bit output:
.CHANNEL (CHANNEL) , // 5-bit output:
.EOC (EOC) , // 1-bit output:
.EOS (E0S), // 1l-bit output:
.JTAGBUSY (JTAGBUSY) , // 1-bit output:
. JTAGLOCKED (JTAGLOCKED) , // 1l-bit output:
.JTAGMODIFIED (JTAGMODIFIED), // 1-bit output:
.MUXADDR (MUXADDR) , // 5-bit output:
// BAuxiliary Analog-Input Pairs: 16-bit (each)

. VAUXN (VAUXN) ,

.VAUXP (VAUXP) ,

// Control and Clock Ports:
.CONVST (CONVST) ,

.CONVSTCLK (CONVSTCLK) ,
.RESET (RESET) ,

//
//

// DRP Ports: 7-bit (each) input:
.DADDR (DADDR) , //
.DCLK (DCLK) , //
.DEN (DEN) , //
.DI(DI), //
.DWE (DWE) , //
// Dedicated Analog Input Pair:
.VN (VN) , //
.VP (VP) //

// End of XADC inst instantiation

s HIEHR

7Y —R FPGA DR} (22— — HARBEIOT —#>—h)

1-bit

DRP data ready output signal

XADC status ports

ADC busy output
Channel selection outputs
End of Conversion output
End of Sequence output
JTAG DRP transaction in progress output
JTAG requested DRP port lock output
JTAG Write to the DRP has occurred output
External MUX channel decode output
input: VAUXP[15:0], VAUXN[15:0]

16-bit input: N-side auxiliary analog input

l16-bit input:
(each)
// 1l-bit input:
// 1l-bit input:
// 1-bit input: Active-high reset input
Dynamic Reconfiguration Ports

7-bit
1-bit
1-bit

l6-bit input:

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

input:
input:
input:

input:
(each)
input:
input:

input:

P-side auxiliary analog input

Reset, conversion start and clock inputs
Convert start input

Convert start input

DRP input address bus
DRP clock input

DRP input enable signal
DRP input data bus

DRP write enable input
input: VP/VN

N-side analog input
P-side analog input
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