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BRAM_SDP_MACRO

<%0 : Simple Dual Port RAM

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

WE(f(WRITE_WIDTH):0)

WREN

RST

WRCLK

RDADDR(8:0)

RDEN
REGCE

RDCLK

BRAM_SDP_MACRO

Attributes

BRAM_SIZE-18Kb

DO_REG-0

INIT-0

READ_WIDTH-36

[WRITE WibTH36 — — — — —
SIM_COLLISION_CHECK-ALL

SRVAL-0
INIT_FILE-NONE

Simple Dual Port RAM

M=

DO(READ_WIDTH:1:0)
_—

FPCGA T A 21X 7 a7 RAM 23 E & £4v. LA RAM/ROM (36kb F721% 18kb) L Tar 7 4F¥ a2l —a T
XEJ, INbOT oy RAM L, REDA U F v 7 F—HEEmBEN ORI N TEET, FAHLEEZIAL
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WCRIBAL CHEITENE T, 7272L. READ & WRITE 152 22N LT
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AE . ZOTV AN,

HVET,

R— kD 5t 5

A HLBLOEZIALOR—FDOEAFCIZRDHIDICar 74 F 2l —a T 5080

R—r4£ B[ B HE

H AR —h

DO H LT 4FX 2l —arBEB MR RDADDR T ESN/=T —XH 13 R

AND A=k

DI ASH a7 4 X2l —iar KRB R WRADDR THEINTZT —F AT)/NA

WRADDR, AT aL T4 X2l —arRKESR EEIAA/ A HLT RV AN T RA

RDADDR

WE AT a7 4 ¥ 2l —arEr s R NAMMET AN A X —T IV

WREN, AF FAN V=K A x—T )V

RDEN
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R—r4£ HME = B EE

SSR AT 1 HAOL 220 Rk

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

WRCLK . AN 1 EXAL/GeHAHLIaY I A T)

RDCLK

aVIJ4¥al—iavEk

DATA WIDTH BRAM_SIZE ADDR WE

72 ~ 37 36Kb 9 8

36 ~ 19 36Kb 10 4
18Kb 9

18 ~ 10 36Kb 11 2
18Kb 10

9~5 36Kb 12 1
18Kb 11

4~3 36Kb 13 1
18Kb 12

2 36Kb 14 1
18Kb 13

1 36Kb 15 1
18Kb 14

THAUDANFE

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

A AB T —ay T
[ o)
CORE Generator™ B L O\ 4 —FK A ]
AR E™
Bt RAT & TI7+ILE EL)]
BRAM _SIZE SCERF 36Kb, 18Kb 18Kb RAM % 18kb F7z1% 36kb AEVEL T
a7 4Fal—varyLET,
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INIT 16 #E%

72 By ME

R NG =

g 74X 2l —ar %o ORI
WEEELET,

READ_WIDTH, Ligg
WRITE_WIDTH

1~ 72

36

DI/DO /SAD&EZE 5 E, READ_WIDTH
L WRITEWIDTH 2[RI A8 &35
VERBYET,

INIT FILE SCFF

0 By b4

NONE

ME S L7 7 AL DA Hi

SIM_COLLISION_ ST
CHECK

ALL, WARNING_
ONLY .
GENERATE_X_
ONLY,

NONE

ALL

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

ALL IZRETHE, BH Ay Z—
DS, BE#ETHH T8O
AEVOMEBRE X) 1220 ET,

WARNING_ONLY [ZRET DL,
WL Ay — D BN &,
B# 2 H B LAY OfEiL
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SAFE
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FAST |[ZRET DL, 32l —ay
%7/1/7};)/\72“ < ABME—RT
FATSNET, I TERKR/ a2
L—yary THA TARIES L
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72 By ME
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RV ME B (RST) BT P —h&
Ni=&ED DO R—FDH AT E
LET,

INIT 00 ~ 16 HE%k
INIT 7F

256 £ ME

ERE NG =

16Kb ¥721% 32Kb OF —& AEY 7L
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B 24T & TIAIE &5 BA
INITP_00 ~ 16 %L 256 £ M TRTER 2Kb F721% 4Kb DRV T ¢ F—H AE
INITP_OF U 7L ADHHIEE$E E

VHDL i2ik ([ RE S T—23Y)

WD 2 DDIXBPFAELZWGEIE, a8 =L T2 T4 T4 EEORNIH AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SDP_MACRO: Simple Dual Port RAM

Virtex-6

-- Xilinx HDL Libraries Guide, version 12.3

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

BRAM_SDP_MACRO_inst :

generic map (

BRAM_SIZE => "18Kb", -- Target BRAM,
DEVICE => "VIRTEX6" -- Target device:
WRITE_WIDTH => O,

READ_WIDTH

INIT_FILE => ""NONE",
SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",

SRVAL => X'000000000000000000",
INIT => X'000000000000000000",

-- Valid values
= 0, -- Valid values
DO_REG => 0, -- Optional output register (0 or 1)

BRAM_SDP_MACRO

"VIRTEX6",

"18Kb" or "36Kb"
"VIRTEX5",

—-— "GENERATE_X_ONLY" or "NONE"
-- Set/Reset value for port output
Initial values on output port

""SPARTANG""
are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")
are 1-72 (37-72 only valid when BRAM_SIZE="36Kb"")

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

X""0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000""

INIT_00 =>
INIT_01 =>
INIT 02 =>
INIT_03 =>
INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT_07 =>
INIT_08 =>
INIT_09 =>
INIT_0A =>
INIT_OB =>
INIT_OC =>
INIT_OD =>
INIT_OE =>
INIT_OF =>
INIT_10 =>
INIT_11 =>
INIT_12 =>
INIT_13 =>
INIT_14 =>
INIT_15 =>
INIT_16 =>
INIT_17 =>
INIT_18 =>
INIT_19 =>
INIT_1A =>
INIT_1B =>
INIT_1C =>
INIT_1D =>
INIT_1E =>
INIT_1F =>
INIT_20 =>
INIT_21 =>
INIT 22 =>
INIT_23 =>
INIT 24 =>

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

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

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

X"*0000000000000000000000000000000000000000000000000000000000000000™,
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INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000**,

INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000""

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

INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_49 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4B => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_55 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_5A => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_5B => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_5C => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_5D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_5E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_5F => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_60 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_61 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_62 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_63 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_64 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_65 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_66 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_67 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_68 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_6A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_6B => X""0000000000000000000000000000000000000000000000000000000000000000",

Virtex-6 547 31) 4K (HDL A)
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UniMacro [ZTDUVT

INIT_6C =
INIT_6D =
INIT_6E =
INIT_6F =
INIT_70 =
INIT_71 =
INIT_72 =
INIT_73 =
INIT_74 =
INIT_75 =
INIT_76 =
INIT_77 =
INIT_78 =
INIT_79 =
INIT_7A =
INIT_7B =
INIT_7C =
INIT_7D =
INIT_7E =
INIT_7F =

X
X
X
X
X
X
X
X
X
X

XX X X XX

X
X
X
X

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

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

INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_O01 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_02 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000**,

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

INITP_08 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_09 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OA => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OB => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000"*,

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

DO => DO, -- Output read data port

DI => DI, -- Input write data port

RDADDR => RDADDR, -- Input read address

RDCLK => RDCLK, -- Input read clock

RDEN => RDEN, -- Input read port enable

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

RST => RST, -— Input reset

WE => WE, -- Input write enable

WRADDR => WRADDR, -- Input write address

WRCLK => WRCLK, -- Input write clock

WREN => WREN

-- Input write port enable

)
-— End of BRAM_SDP_MACRO_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// BRAM_SDP_MACRO: Simple Dual Port RAM

//

Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

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

_WRITE_WIDTH(O0),
-READ_WIDTH(O),

.DO_REG(0

)P

// Optional output register (0 or 1)

CINIT_FILE ("NONE™),
_SIM_COLLISION_CHECK ("ALL'), 77/ Collision check enable "ALL", "WARNING_ONLY",

// ""GENERATE_X_ONLY" or "NONE"

-SRVAL(72~h000000000000000000), // Set/Reset value for port output

// Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")
// Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")
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- INIT(72>h000000000000000000), // Initial values on output port

- INIT_00(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_36(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_40(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

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

// The next set of INITP_xx are valid when configured as 36Kb
- INITP_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
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- INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OF(256”h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SDP_MACRO_inst (

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

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

-RDADDR(RDADDR), // Input read address

-RDCLK(RDCLK), // Input read clock

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

_WE(WE), // Input write enable

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

s
// End of BRAM_SDP_MACRO_inst instantiation

&% M 15 R

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

Virtex-6 547 31) 4K (HDL A)
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BRAM_SINGLE_MACRO
<40 : Single Port RAM

DI(WRITE_WIDTH:1:0) BRAM_SINGLE_MACRO

ADDR(f(BRAM_SIZE):0)

WE(f(WRITE_WIDTH):0)

DO(READ_WIDTH:1:0)
[—

Attributes
BRAM_SIZE-18Kb
EG-0

DO_RI

INIT-0

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST

SRVAL-0
INIT_FILE-NONE

EN
REGCE
RST
CLK

Simple Port RAM

X10922

M=

FPGA T /3A A2 7 a7 RAM M@ S 4. L RAM/ROM (36kb £721% 18kb) LTy 7 (¥ a2l — g9 TX
FT, 2NEDOT T R— DT avsZ RAM 21, KEDOA L Fv 7 F —REEEH N ORI TEET, Ak
AR —TIVDOEZABNAREIZRY A aOH LU 2AZ % AL T RAM @ clock-to—out XA LEEHE TXFET,

R—rDERHA

R—b4 AME g M HE

H AR =k

DO H A a7 4FXalb—ar#FEE | ADDR THEShETF —2H 18
2R

AN AR—k

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

ADDR AN ar74F¥alb—varfr | TRUAATIRR
2R

WE A ;‘/74i€:v—ya‘/§% INAMEZ AN A R—T IV
Z IR

EN AT 1 EXIAL/FIHAHLAR—T L

RST AT 1 H AL A2 OEY > b

REGCE A 1 Hhvo2Eo ey 45—V AN F (DOREG=1 D

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

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

Virtex-6 4731 7K (HDL F)
UG623 (v12.3) 2010 &£ 9 B 21 B
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WRITE_WIDTH READ WIDTH BRAM_SIZE ADDR WE
1 18 ~ 10 18Kb 14 1

9~5 14

4~3 14

2 14

1 14
THAVDARNFE

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

DAL 74X 2l —arREBBL, T A BEERTZT IO EL TSN,
AAR Y T—gy Al
HER AA]
CORE Generator™ BL O 4 —FK Nl
~ZudDYR—h 13
AR E M
B 247 fi& TI4ILE =5 BA
BRAM_SIZE ST | 36Kb. 18Kb 18Kb RAM % 18kb F7-1% 36kb AEVEL Tar 74
Fal—TarLFET,
DO_REG G2 0.1 0 % 1123 5L, RAM O 1L P RZBA R—
TIVIZIRY RAM 225D clock—to—out A LD
EfESIET, 2ZL, mAHLLAT O
gy AZNVTEINLET, EE 01275
Lol vy AN THRAHE LN ARETT
M. clock—to—out ZA LNELRVET,
READ_WIDTH LS 1~ 36 1 H R ZADIEEIEE
WRITE_WIDTH FHh 1~ 36 1 ABDARADOIEEIEE
INIT_FILE XFF 0 B h3UF5 NONE VB Z & T 7 7 AV D4R
WRITE_MODE Pl READ_FIRST ., WRITE_FIRST AEY~DEXIA LT —REEE
WRITE_FIRST .
NO_CHANGE
INIT 16 % 72 By ME T _TERm ar74¥alb—rarEoH hoEE
B
SRVAL 16 HE% 72 ¥y ME T _CEnRm By ME S RST) N7 —h&EnizLxn
DO FR—hrOH NEEEBELET,
SIM.MODE =l SAFE 7213 FAST | SAFE Ral—varDLHDEMETT, FAST (2%
ETHE, Pal—ary BEFANRSRT 4—
v ABEHE N TERITSNET, G,
TaR/ S ab—vay FHPAL AR S
L&D,
INIT_00 ~ INIT_FF | 16 ¥ 256 £ MH T _TEn 16Kb £721% 32Kb DF —H& AEY 7L AD
HEEEE
INITP.00 ~ 16 % 256 > M T _TEn 2Kb $£721% 4Kb OV T4 F—H AEY T
INITP_OF LA DI Z S E
Virtex-6 54731 A4 F (HDL A)
22 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H




& XILINXs R

UniMacro [ZTDUVT

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BRAM_SINGLE_MACRO: Single Port RAM
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

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

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

BRAM_SINGLE_MACRO_inst : BRAM_SINGLE_MACRO
generic map (

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

DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"

DO_REG => 0, -- Optional output register (0 or 1)

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

INIT_FILE => "NONE",

WRITE_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE=""36Kb")
READ_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb"")
SRVAL => X"000000000', -- Set/Reset value for port output

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

-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_26 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000*"

Virtex—=6 547 351) 5i/4F (HDL )
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INIT_2D
INIT_2E
INIT_2F
INIT_30
INIT 31
INIT_32
INIT_33
INIT 34
INIT_35
INIT_36
INIT_37
INIT_38
INIT_39
INIT_3A
INIT_3B
INIT_3C
INIT_3D
INIT_3E
INIT_3F

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

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

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

INIT_40
INIT_41
INIT_42
INIT_43
INIT_44
INIT_45
INIT_46
INIT_47
INIT_48
INIT_49
INIT_4A
INIT_4B
INIT_4C
INIT_4D
INIT_4E
INIT_4F
INIT 50
INIT 51
INIT_52
INIT_53
INIT 54
INIT 55
INIT 56
INIT_57
INIT 58
INIT_59
INIT_5A
INIT 5B
INIT_5C
INIT_5D
INIT_5E
INIT_5F
INIT_60
INIT_61
INIT_62
INIT_63
INIT_64
INIT_65
INIT_66
INIT_67
INIT_68
INIT_69
INIT_6A
INIT_6B
INIT_6C
INIT_6D
INIT_6E
INIT_6F
INIT_70
INIT_71
INIT_72
INIT_73

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

X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™"
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_74 =
INIT_75 =
INIT_76 =
INIT_77 =
INIT_78 =
INIT_79 =
INIT_7A =
INIT_7B =
INIT_7C =
INIT_7D =
INIT_7E =
INIT_7F =

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

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

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

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000™",

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

INITP_08 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_09 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OA => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OB => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_OE => X'0000000000000000000000000000000000000000000000000000000000000000"*,

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

DO => DO, -- Output data

ADDR => ADDR, -- Input address

CLK => CLK, -- Input clock

DI => DI, -- Input data port

EN => EN, -- Input RAM enable

REGCE => REGCE, -- Input output register enable

RST => RST, -- Input reset

WE => WE -- Input write enable

)

-- End of BRAM_SINGLE_MACRO_inst instantiation

Verilog 581t (A2 RZ2 T —3Y)

// BRAM_SINGLE_MACRO: Single Port RAM

//

Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

BRAM_SINGLE_MACRO #(
_BRAM_SIZE(*'18Kb"), // Target BRAM, "18Kb'" or *36Kb"
_DEVICE('VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
.DO_REG(0), // Optional output register (0 or 1)
- INIT(36”h000000000), // Initial values on output port
_INIT_FILE ('NONE™),

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

_.READ_WIDTH(0), // Valid values are 1-72 (37-72 only valid when BRAM_SI1ZE="36Kb"")

-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) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_OA(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_0B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_10(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_11(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_16(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_1B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_22(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_26(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_28(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_2C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_36(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_37(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_3D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_3F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_40(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_46(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INIT_48(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_4B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

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

// The next set of INIT_xx are valid when configured as 36Kb
- INITP_08(256" hOOOOOOO000000OOOOO00000000000OOOOO000000OOOOOOOOOOOOOOOOOOOOOOOO)
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OB(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256~h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SINGLE_MACRO_inst (

.D0(DO), /7 Output data
-ADDR(ADDR), // Input address
.CLK(CLK), // Input clock
.DI(DD), // Input data port
-EN(EN), // Input RAM enable
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-REGCE(REGCE), // Input output register enable
_RST(RST), // Input reset
-WE(WE) // Input write enable

):
// End of BRAM_SINGLE_MACRO_inst instantiation

E=R AR

Virtex-6 FPGA D& #} (= —H— HARBLOT —#—1)
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BRAM_TDP_MACRO
<%0 : True Dual Port RAM

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

WEA(WRITE_WIDTH_A:1:0)

ENA
RSTA
REGCEA

CLKA

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

WEB(WRITE_WIDTH_B:1:0)

ENB |
HSE
HEGCE
CL&

BRAM_TDP_MACRO

DOA(READ_WIDTH_A:1:0)
|

Attributes

BRAM_SIZE-18Kb

DOA_REG-0

INIT-0

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

DOB(READ_WIDTH_B:1:0)
|

Attributes

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

True Dual Port RAM

M=E

X10921

FPGA F A A3 7 1y RAM 230l & F40. I RAM/ROM (36kb F£7-1% 18kb) &L Tar 7 4F 2l —i g T
TFET, INHOTayY RAM (2T, KEDOA VT T T —FE @l ORI N TEET, mAHLEEEZIAL
IZ, AR —r MG b7ey ZIZE IR L TEITINE T, 72720, READ & WRITE 158212 LT
B, BEWZHERMT, ACAEY TLAZTI7EALET, SAMAR—TNVOEZABLNARREICRD, AT var
DH IV AZZFH AL T RAM @ clock-to—out A AZ M CExEd,

R—b @ EREBA

R—r4 AmE g HHE

H AR —k

DOA o arv 74X al—arE%E | ADDRA THEESWE-T —&H 13
2

DOB H 7 ar74¥al—arE% | ADDRB THeESNh=T —F# H 1 x
b i

ASR—h

DIA AT arv 74X al—varE%E | ADDRA THEESWET —Z A SI3x
b i
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R—r4 A ] B BE
DIB AF a7 4¥al—arE%E | ADDRB THESNET —F A S8 %
SR
ADDRA. ADDRB A ar74¥al—varE£E | R—FA BIOR—FB OTRLZAA SR
SR
WEA ., WEB AD 74X 2l —var®rE | R—hFA BLOKR—FB DTS X—T )L
R
ENA. ENB A 1 R—FA BLOKR—=FBDOITA/ V=K f3x—T )L
RSTA. RSTB AH 1 A—FABIOFR—FBOHHLTZZORYV >k
REGCEA. REGCEB AH 1 R—FABIOBOHAL RO IOy 43 —T VA
71 (DO_REG=1 O¥EITDIAE%h)
CLKA. CLKB AF 1 A—FABIOB OEZAR/GEAHLIav T AT

aVIJ4F¥al—iavEk

WRITE_WIDTH_A/B- READ _WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
36 ~ 19 36 ~ 19 36Kb 10 4
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
18 ~ 10 36 ~ 19 36Kb 11 2
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
9~5 36 ~ 19 36Kb 12 1
18 ~ 10 12
9~5 12
4 ~3 13
2 14
1 15
4~3 36 ~ 19 36Kb 13 1
18 ~ 10 13
9~5 13
4 ~3 13
2 14
1 15
Virtex-6 5473 7 A K (HDL A)
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WRITE_WIDTH_A/B- READ_WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
2 36 ~ 19 36Kb 14 1
18 ~ 10 14
9~5 14
4 ~3 14
2 14
1 15
1 36 ~ 19 36Kb 15 1
18 ~ 10 15
9~5 15
4 ~3 15
2 15
1 15
18 ~ 10 18 ~ 10 18Kb 10 2
9~5 11
4 ~3 12
2 13
1 14
9~5 18 ~ 10 18Kb 11 1
9~5 11
4 ~3 12
2 13
1 14
4 ~3 18 ~ 10 18Kb 12 1
9~5 12
4 ~3 12
2 13
1 14
2 18 ~ 10 18Kb 13 1
9~5 13
4 ~3 13
2 13
1 14
1 18 ~ 10 18Kb 14 1
9~5 14
4 ~3 14
2 14
1 14
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_\\'U:’r./o)kjjjj_lii

Z® UniMacro 1ZA v AZ =90 DR D30 |

RO TA4FK 2 —var£EsBL, TV A BRI IO0

BT, TVITATIWINRIA—ZERETEHIOICLIZbD T, bk
IR ELTLIEE N,

AVAB =y Gl
E7f T
CORE Generator™ BX Uy 4% —K NG
~7udHR—h HE0E
ERA G E M
B 24T & T4k | EREA
BRAM_SIZE S| 36Kb. 18Kb 18Kb RAM % 18kb E7-1% 36kb AEVEL Tar 7 4¥ 2
L—arLEd,
DO_REG PES g 0.1 0 fliz 112F5L RAM O L REZBA % —T )L
12720 . RAM 735D clock-to—out Z A LNEIHES
FT, L mAHLLAT O ay s A
SV T, fZ 0123581 7y r 4o
IV TCTEt A H LB AHETT A, clock—to—out A
ANELRVET,
INIT 16 %% 72 B ME FTR_RT¥e | ar 74Xzl —arBoH oI EREE
LET,
INIT_FILE CFF 0 B F3TF5 NONE PEZE &7 7 AV D4 T
READ_WIDTH. TLH 1~ 172 36 DI/DO /RADIE % $5 FE, READ_ WIDTH &
WRITE_WIDTH WRITEWIDTH I[Z[RICEZFEE T o BN HD E
SIM_COLLISION_ CFF ALL, ALL ATVDFENHAELZG AT 32— arDd)
CHECK WARNING. IR TEET, #EROLETT,
O ERATEX ALL ICRETHE, B Ay E— VB E
NONE\ . BEETAIH NI BIOARVDEBPARE (X)

W20 ET,

WARNING ONLY (ZERET DL, EiEAy 7 —
TOIHNHIIE ., &ﬁ@#éﬂjﬁkiw%%u
DEITZF DO FEERFESNET,

GENERATE_X_ONLY IZ§%E 5L, B Xy
- IER T, F%@#éﬂjﬁiaotox%
VOENARE X) 1220 FET,

NONE ICFRET DL, EHE Ay —J I H &
N, BETAIHABIUOATIOEITZDOE
FREENET,

AE: ALL PSANOIEICER ET DL, vl — va
v _7%4’/0)%%% IR CE DD, 2
DAL T DI EE A GECT, M

FER/v 3zl — /H/T“‘j'/l’/jj/f}\j%f;’%%

LTLEEEN,
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B 24T & T4k | ERBA

SIM_.MODE prasl SAFE %7213 FAST | SAFE Talb—arOAHDBEMETT, FAST IZRET
Be izl —vary BT AR T - AEMR
F—RTERITSNET, FHMEL, TG/ vz —
vay TYAL TARJES L TIIZE N,

SRVAL A, SRVAL B | 16 % 72 By M T_TEr | Ay MES RST) BT ¥ —hShi=t&dD DO
A—rOHNEEEELET,

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

INITP_00 ~ INITPOF | 16 4k 256 £ M FTATER | 2Kb F72i3 4Kb O T F—=F AEY TLAD
WA A+ E

VHDL 8§83k (/2 RA T —23Y)
KD 2 SO LREELRVE ST, I — LTIy F 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_TDP_MACRO: True Dual Port RAM
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

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

BRAM_TDP_MACRO_inst : BRAM_TDP_MACRO
generic map (
BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
DOA_REG => 0, -- Optional port A output register (0 or 1)
DOB_REG => 0, -- Optional port B output register (0 or 1)
INIT_A => X"000000000", -- Initial values on A output port
INIT_B => X"000000000", -- Initial values on B output port
INIT_FILE => "NONE",
READ_WIDTH_A => 0O, -- Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
READ_WIDTH_B => O, -- Valid values are 1-36 (19-36 only valid when BRAM_SIZE=""36Kb")
SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",
—— "GENERATE_X_ONLY"™ or "NONE"
SRVAL_A => X''000000000", -- Set/Reset value for A port output
SRVAL_B => X"000000000", -- Set/Reset value for B port output
WRITE_MODE_A => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_MODE_B => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_WIDTH_A => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SI1ZE="36Kb")
WRITE_WIDTH_B => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE="36Kb")
-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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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"",
INIT_58 => X""0000000000000000000000000000000000000000000000000000000000000000",
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INIT_59
INIT_5A
INIT_5B
INIT_5C
INIT_5D
INIT_5E
INIT_5F
INIT_60
INIT_61
INIT_62
INIT_63
INIT_64
INIT_65
INIT_66
INIT_67
INIT_68
INIT_69
INIT_6A
INIT_6B
INIT_6C
INIT_6D
INIT_6E
INIT_6F
INIT_70
INIT_71
INIT_72
INIT_73
INIT_74
INIT_75
INIT_76
INIT_77
INIT_78
INIT_79
INIT_7A
INIT_7B
INIT_7C
INIT_7D
INIT_7E
INIT_7F

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

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

XX X X XX

XXX X XX

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

INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000™",

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

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

INITP_08 => X'0000000000000000000000000000000000000000000000000000000000000000"*,

INITP_09 => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000™",

INITP_OB => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000™*,

INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000**,

INITP_OE => X'0000000000000000000000000000000000000000000000000000000000000000"*,

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

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

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

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

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

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

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

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

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

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

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

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

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

RSTA => RSTA, -- Input port-A reset
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RSTB => RSTB, -- Input port-B reset
WEA => WEA, -- Input port-A write enable
WEB => WEB -- Input port-B write enable

):
-- End of BRAM_TDP_MACRO_inst instantiation

Verilog B2k (A2 RA T—3Y)

// BRAM_TDP_MACRO: True Dual Port RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BRAM_TDP_MACRO #(
-BRAM_SIZE(*'18Kb'"), // Target BRAM: "18Kb" or "36Kb"
_DEVICE('VIRTEX6"), // Target device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
_DOA_REG(0), // Optional port A output register (0 or 1)
.DOB_REG(0), // Optional port B output register (0 or 1)
_INIT_A(367h0000000), // Initial values on port A output port
- INIT_B(367h00000000), // Initial values on port B output port
_INIT_FILE ('NONE™),
_.READ_WIDTH_A (0), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
-READ_WIDTH_B (0), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
-SIM_COLLISION_CHECK (*"ALL'™), // Collision check enable "ALL"™, "WARNING_ONLY",
//  "GENERATE_X_ONLY" or "NONE"
_-SRVAL_A(367h00000000), // Set/Reset value for port A output
.SRVAL_B(367h00000000), // Set/Reset value for port B output
_WRITE_MODE_A(C"WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_MODE_B("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
-WRITE_WIDTH_A(O), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb')
_WRITE_WIDTH_B(0), // Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb"")
- INIT_00(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_01(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_11(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_14(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

- INIT_40(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_42(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_44(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_45(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_46(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_47(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_50(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_51(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_52(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_54(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_56(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_57(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_60(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_61(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_62(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_63(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_64(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_67(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_68(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_70(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_73(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_75(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_76(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_77(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_79(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_7B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,

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

- INIT_FF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

- INITP_08(256 7 h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0B (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_TDP_MACRO_inst (

);

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

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

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

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

// End of BRAM_TDP_MACRO_inst instantiation

s IR

Virtex—6 FPGA D& ¥t (2 —H'— HARBLVT —ZT—H)
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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)

—

—>CLK
ADD MULTIPLY ACCUMULATOR

X11194

’fﬂig

AT

k/\‘ DD

VIRB /BT ar LT T AL DSPAS Ty I DAY AR L m— S m L DI B

W20 ET,

/\°77< &a&“ﬁTﬁEé@AjﬂEz‘sifﬁtﬂm@ VATV ®HY, DSPA8 7'y /% HDL IZHEA L9 <KL ET,

R—b DR EA

—r4 KA ] R

H A —

PRODUCT H STASHE. WIDTHA R =) st
WIDTH.B J& Iz LY,

AR —R

PREADDI AJ) ST WIDTHPREADD BHEE | HENA T —7 A%

PREADDZ A3 E%fﬁo WIDTH PREADD 4% | R 7 —5 A

MULTIPLIER AT A28, WIDTHMULTIPLIER & | RE 8T —2 A
et i

CARRYIN A 1 )

CLK A 1 Jayy

cr A ! ruay ) A R—7 )

LOAD AS 1 o

LOAD_DATA N R 25, WIDTH PRODUCT & #E | DSP 254 2Tl LOAD 387 % —hSH5BE P It
B MW, A*B+LOAD_DATA CTr—RINE T,

RoT A ! 150 o
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THALDANEE
Z® UniMacro [FA LV AZ =g DIHINAHET, TIIT 4T INRNTA—HEHETEHINNILIZHLOTT,
AVRE Y T—ay wJ
E o ARH]
CORE Generator™ BX Uy 4% —K NG
~7adYR—h HE L%
oL ~ |,
AR E
B 24T & TI4IE B
WIDTH_PREADD Eid iy 1~ 24 24 PREADDI1 35Xt PREADD2 A 1D
T2 HEL £,
WIDTH_MULTIPLIER EEY ' 1~ 18 18 MULTIPLIER A7) D g Z | # L F
7T
WIDTH_PRODUCT B 1~ 48 48 MULTIPLIER 7] D& % il 61 L &
jﬂo
LATENCY Peg e 0.1.2.3.4 3 RATTAY LIPAX DI
1 - MREG == 1
2 - AREG == BREG == 1 BL W}
MREG == 1, F£72/% MREG ==
BI O PREG ==
3 - AREG == BREG == 1 BL W}
MREG == 1 33X PREG ==
4 - AREG == BREG == 2 BL W}
MREG == 1 3 X PREG == 1
DEVICE FF VIRTEX6 , VIRTEX6 P NDN—RY =T T —%F Y
SPARTANG F

VHDL 81k (/> REP T —23Y)
KD 2 ODLNIFIELRWNEA L, at—L T T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

—-- ADDMACC_MACRO: Add and Multiple Accumulate Function implemented in a DSP48E

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

ADDMACC_MACRO_inst : ADDMACC_MACRO

generic map (

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

LATENCY => 4,
WIDTH_PREADD => 25,

-- Desired clock cycle latency, 1-4
-- Pre-Adder input bus width, 1-25

WIDTH_MULTIPLIER => 18, -- Multiplier input bus width, 1-18

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

-- MACC output width, 1-48

-- MACC result output, width defined by WIDTH_PRODUCT generic

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

PREADDER1 => PREADDER1,

-- Preadder data input, width determined by WIDTH_PREADDER generic

40
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PREADDER2 => PREADDERZ2, -- Preadder data input, width determined by WIDTH_PREADDER generic
CARRYIN => CARRYIN, -- 1-bit carry-in input
CE => CE, -- 1-bit input clock enable
CLK => CLK, -- 1-bit clock input
LOAD => LOAD, -- 1-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 58k ([ RE2 T —3Y)

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

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

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

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

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

-LOAD_DATA(LOAD_DATA), // Accumulator load data input, width defined by WIDTH_PRODUCT parameter
-MULTIPLIER(MULTIPLIER), // Multiplier data input, width defined by WIDTH_MULTIPLIER parameter
-PREADD2(PREADD2), // Preadder data input, width defined by WIDTH_PREADD parameter
.PREADD1(PREADD1), // Preadder data input, width defined by WIDTH_PREADD parameter
-RST(RST) // 1-bit active high synchronous reset

):

// End of ADDMACC_MACRO_inst instantiation

EER A

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

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 41



http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

% 1 E : UniMacro IZDULVT

& XILINXs

ADDSUB_MACRO

< /708 : Adder/Subtractor
ADDSUB_MACRO

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

Attributes

DEVICE-VIRTEX6
LATENCY-3
WIDTH-48

CARRYOUT|—

—— ADDSUB
—— CARRYIN
RESULT((WIDTH:1):0) jummmm
—RsT
—]cE
—>CLK

ADDER/SUBTRACTOR

X11193

M=

ADDSUB_MACRO %A fl-9-% &, DSP48 7'y 7 2 HifliZ IR 2 /I g e U CE T2 A lcA v A v m— gy

DAL ET, ADE, HOE. VAT T ZFRERRETHY, DSPA8 7' w773 HDL IZH A LT <R ET,

R—rDERHA

R—k4 L & ¥ ae

H AR —h

CARRYOUT H 1 FyU—H7h

RESULT i T4 fE, WIDTH J& M2 2 M, RDADDR TR ES /=T —# )13

ASAR =k

ADDSUB AT 1 High @34 RESULT I3ME 2R T, Low D

A RESULT (3 A & T 7,

A AT TZ5E, WIDTH BME% 21, &R/ BRI ~DT —FZ N

B AT7 A2, WIDTH B M4 5, INEER /ARG ~DT — 2 A

CE AT 1 A=A & S

CARRYIN AS 1 FyU—AJ

CLK AH 1 A=P%4

RST AT 1 EEDN AN
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THAVDANFE

Z® UniMacro [3A v A v 2—al DRI NB[RET, TVIT 4TI TA—FERETELIDNILIZHD T,

A RB Y T— A
HE 7 RA]
CORE Generator™ BJX U 4% —K NG
~7aDYR— HELE

ARG R IE

B BAT E TI4ILE &5 BA
DEVICE Pyl VIRTEX6 . VIRTEX6 B— P NDIN—RT =T T —F T 7 F %
SPARTANG
LATENCY L H 0.1.2 2 RATS TG LIOAZ DI
1 - PREG == 1

2 = AREG == BREG == CREG ==

PREG
WIDTH LT 1~ 48 48 A, B, RESULT ;R—}ilg, B BLW
RESULT AR —MEZIZD /3T A— 2 fifi
AL EEETEET,
WIDTH_RESULT HEH 1 ~ 48 48 RESULT A — Mg _E &

VHDL 2k (/2 RA T —S3Y)
KD 2 ODOLBIFIELRNEAIT., 28— LTy T 4T 4B S ORNCBE T F1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ADDSUB_MACRO: Variable width & latency - Adder / Subtrator implemented in a DSP48E
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

ADDSUB_MACRO_inst : ADDSUB_MACRO
generic map (
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"

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

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

// ADDSUB_MACRO: Variable width & latency - Adder / Subtrator implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

ADDSUB_MACRO #(
_DEVICE(''VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6G"
-LATENCY(2), // Desired clock cycle latency, 0-2
-WIDTH(48) // Input / output bus width, 1-48
) ADDSUB_MACRO_inst (
.CARRYOUT(CARRYOUT), // 1-bit carry-out output signal

_RESULT(RESULT), // Add/sub result output, width defined by WIDTH parameter
_ACA), // Input A bus, width defined by WIDTH parameter
.ADD_SUB(ADD_SUB), // 1-bit add/sub input, high selects add, low selects subtract
-B(B), // Input B bus, width defined by WIDTH parameter

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

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

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

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

);
// End of ADDSUB_MACRO_inst instantiation

A MR
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COUNTER_LOAD_MACRO

< /708 : Loadable Counter
COUNTER_LOAD_MACRO

— RST

—LOAD Q((WIDTH_DATA:1):0) jummmm

Attributes

DEVICE-SPARTAN6G
COUNT_BY-00000000
STYLE-AUTO
WIDTH_DATA-48

. | OAD_DATA(WIDTH_DATA:1):0)
— CE

—-]P>CLK

Loadable Counter

X11190

M=

AT Iy a—K T/ For Ao ZEUTERTHE, DSPAS 7w /DA AR v 2—a NI 0 E
T, NIA—HFRERRERHENEBIOIY U MERHY, DSP48 7' v /% HDL IZHEA LT LET,

R—rDERHA

R—r4£ [ = B EE
H AR —k
Q H A5, WIDTH.DATA @iEa% | hvo2H 7
i
ANJIR—h
CE AF 1 say s AR —T )
CLK AT 1 A=D%4
LOAD A7 "5, WIDTH.DATA @ME42% | 7 —h&NhbE, LOAD DATA b Ay Ak a—
ilz08 KLET Q7ryZDL A7),
LOAD_DATA AT "2 l, WIDTH.DATA B%2% | DSP A7 A4 A Tix, LOAD B> &7 % —h4 5L =
M, DT —HNPLIARZIIANENEST Q ruyy
DLAT ),
DIRECTION AJ) L High DA 1L7 Y7 | Low DHAIIF T TF (2
Iav DOV AT L),
RST AT 1 i DR
THADANNFE

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

AR R 1%

B /AT & TIA4IE &5 B8R
DEVICE el VIRTEX6 . VIRTEX6 By " DN—RT =T T —%F I F %
SPARTANG
COUNT_BY 16 %% 48 By M 000000000001 N Z &b, WIDTH.DATA L0
SeEnET,
WIDTH_DATA R 1 ~ 48 48 I UBEERELET,

VHDL 883k (/A2 RAO T —23Y)
WD 2 ODOILBNIFELRWIEEI, a— LT T 4T 4B S ORNZELO £,

Library UNISIM;
use UNISIM.vcomponents.all;

—-- COUNTER_LOAD_MACRO: Loadable variable counter implemented in a DSP48E
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

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

COUNTER_LOAD_MACRO

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

);
-- End of COUNTER_LOAD_MACRO_inst instantiation

Virtex-6 54731 A4 F (HDL A)
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Verilog i1t ([ RE2 L T—3Y)

// COUNTER_LOAD_MACRO: Loadable variable counter implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

COUNTER_LOAD_MACRO #(
-COUNT_BY (48~h000000000001), // Count by value
_DEVICE("'VIRTEX6'"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"

-WIDTH_DATA(48) // Counter output bus width, 1-48

) COUNTER_LOAD_MACRO_inst (
Q(Q, // Counter output, width determined by WIDTH_DATA parameter
.CLK(CLK), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
_DIRECTION(DIRECTION), // 1-bit up/down count direction input, high is count up
-LOAD(LOAD), // 1-bit active high load input
.LOAD_DATA(LOAD_DATA), // Counter load data, width determined by WIDTH_DATA parameter
_RST(RST) // 1-bit active high synchronous reset

)
// End of COUNTER_LOAD_MACRO_inst instantiation

s HIEEHR
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COUNTER_TC_MACRO

< /708 : Counter with Terminal Count
COUNTER_TC_MACRO

TC
— RST
Q((DATA_WIDTH:1):0)
Attributes
DEVICE-VIRTEX6
DIRECTION-UP

COUNT_BY-00000000

STYLE-AUTO
WIDTH_DATA-48

RESET_UPON_TC-FALSE

TC_VALUE-000000000

—] CE

—>CLK

COUNTER W/ TERMINAL COUNT

M=E

X11188

—IFN TS/ ET I RELUTHERTHE. DSPAS T uv s DA AR = ary BRI ET, 35
A—REE R REIR NG, 2 — TV I B, AT R E . AT R R HY, DSPAS 7 ry /% HDL KA L

RFLETS

R—bDEREA

R—k4 L =] i ae

H AR —h

TC H 7 1 TCVALUE 23Mgbind e, #—IF /L IV RR
High {2720 ¥,

Q H g%ﬂgo WIDTH.DATA EtEAEs | AU 2 H T

ATJAR—h

CE AT 1 rayy A Fx—7 )

CLK A 1 A=/

RST AH 1 FE#UE> R

THAVDANFE

Z® UniMacro [IA L AZ v 2—2a DR PAIHET, FTVIT A4 TIINTA—F LR ETEDLIINLIZHDTT,

AR T—g A
[ AR

CORE Generator™ BL O 4% —K NI

~7adHR—h Het
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AR R 1%

B RAT & TIA4IE &5 BA

RESET_UPON_TC 7 — &% | TRUE, FALSE FALSE —IF IV AT NERRFIC T 5
BT HNEINERELET,

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

SPARTANG

DIRECTION a7l UP, DOWN UP AV B I ERRELET,

COUNT BY 16 1%L 48 £y ME 000000000001 N Zizh b, WIDTH.DATA L4
SEEnET,

TC_VALUE 16 4K 48 B ME ERA NGl —3F N BT ME

WIDTH DATA B 1~ 48 48 AU ARERRELET,

VHDL 83k (/2 RA T —2 7))

WD 2SO NFEELRNES L, at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;
use UNISIM.vcomponen

ts.all;

—— COUNTER_TC_MACRO: Counter with terminal count implemented in a DSP48E

Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

COUNTER_TC_MACRO_ins
generic map (

COUNT_BY => X'000000000001", -- Count by value

t : COUNTER_TC_MACRO

DEVICE => "VIRTEX6",

DIRECTION => "UP"
RESET_UPON_TC =>

TC_VALUE => X'000000000000",

WIDTH_DATA => 48)
port map (

Q =>Q, --

TC => TC, -

CLK => CLK, -

CE => CE, -

RST => RST

):
-— End of COUNTER_TC_MACRO_inst instantiation

"FALSE",

-- Target Device: "VIRTEX5", "VIRTEX6"
-— Counter direction "UP" or "DOWN"

-- Reset counter upon terminal count, TRUE or FALSE
-- Terminal count value

-- Counter output bus width, 1-48

Counter ouput, width determined by WIDTH_DATA generic
1-bit terminal count output, high = terminal count is reached
1-bit clock input

1-bit clock enable input

-- 1-bit active high synchronous reset

Virtex-6 4731 7K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// COUNTER_TC_MACRO: Counter with terminal count implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

COUNTER_TC_MACRO #(
-COUNT_BY (487h000000000001), // Count by value
_DEVICE("'VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6"
_DIRECTION(*"UP™), // Counter direction, "UP"™ or "DOWN"
-RESET_UPON_TC("'FALSE'), // Reset counter upon terminal count, "TRUE" or '"FALSE"
.TC_VALUE(48~h000000000000), // Terminal count value

_WIDTH_DATA(48) // Counter output bus width, 1-48
) COUNTER_TC_MACRO_inst (
-Q(Q), // Counter output bus, width determined by WIDTH_DATA parameter

_TC(TC), // 1-bit terminal count output, high = terminal count is reached
.CLK(CLK), // 1-bit positive edge clock input

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

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

):
// End of COUNTER_TC_MACRO_inst instantiation

B3 R

Virtex-6 FPGA D& ¥} (22— — TAFBLIOT —F#2—1)

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

¥ 1 Z : UniMacro IZTDULN\T

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

M=

X11189

Effiar R —FELUTHEATAE, DSPAS 7w DA AR LY E—ay W IR0 E T, T A— X E R REe
ANEBIOCHE IR, VAT A7 N1 —A03%H0 . DSP48 7w 7% HDL IZHAE LT <KL E T,

R—b D& A

R—k4 7E B 1 RE
AR —h
Q Hi A 1 7T 47 High 3% —fH T, MASK &%
THEELTZ DYNAMIC PATTERN OfEE DATA IN
DAER—ELI=L X High [0 E T, #ERITP
LRICZayy PV THADSRET,
ASIAR—=h
DATAIN A AT E, WIDTH JBPEEIC S L, | Sl 2 AT 7 —4
DYNAMIC_PATTERN | A7j A5, WIDTH JBHEMEICEE LYY, | DATAIN LT 24 A F vy 7 —4
CLK AS 1 ZA=2
CE A7) 1 Iay g AF—T )
RST AH 1 CEDRSA
THAUDARNAE

Z® UniMacro 1AV AX L =3 ab DBINARET, TIVIT A TR TA—HERE TEHIIILIZHDTY,

Virtex-6 4731 7K (HDL F)
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AV AB Y T—gy il
£ Al
CORE Generator™ B LN 4 —FK ANH]
~ZuapPrR—h HELE
o£La| ~ |,
ERATEGEM
B BT & T4k &5 BA
DEVICE e | VIRTEX5 | VIRTEX6 BB NDN—RT =T T—F TV
VIRTEX6 . F ¥
SPARTANG
SEL_PATTERN HH 1~ 24 24 PREADDI1 35Xt PREADD2 A /1D
MEZ R £9,
MASK 16 HE%L B EVhD 16 HE | I XTERm NE— g CERESNS YR %
BELET,
STATIC_PATTERN 16 ¥ 48 Yo 16 #HE | T XTERr NP — R R TCE SN D 7 —
VERELET,
SEL_MASK XFF MASK, MASK NE— R D~ 2712 MASK %
DYNAMIC_PATTER EHT 20, C ANEERHT 0%
BELET,
WIDTH #HH 1~ 48 48 DATAIN B LW
DYNAMIC_PATTERN O
LATENCY s 0.1.2.3 2 AT TA LI AR DR
1: QREG ==1
2: AREG == BREG == CREG ==
QREG ==
3: AREG == BREG == 2 and
CREG == QREG == 1

VHDL 81k (/> RAVP T —23Y)
WD 2 ODOXBIFELRWIESIT, a8 — LT Ty T4 BEEDOFNHCA T ITE T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- EQ_COMPARE_MACRO: Equiality Comparator implemented in a DSP48E
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

EQ_COMPARE_MACRO_inst : EQ_COMPARE_MACRO
generic map (

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

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

21 End of EQ_COMPARE_MACRO_inst instantiation
Verilog B2k (A2 RA T—3Y)

// EQ_COMPARE_MACRO: Equality Comparator implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

EQ_COMPARE_MACRO #(

_DEVICE('"VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6"

_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_PATTER 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 (
-Q(®), // 1-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

EER AR

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#2—h)

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

<40 : Multiplier/Accumulator

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

s | OAD_DATA((WIDTH_P:1):0)
—— LoAD

Attributes

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

——] ADDSUB
—— CARRYIN
P((WIDTH_P:1):0) jummmm
—]RsT
—CE

—]>CLK
MULTIPLY ACCUMULATE

X11192

M=E

B B R/ T X2l —X T—R T 2L, DSPA8 Ty I DAL AF v m—a INHEBIZRD 9,
INTGA=LBERRER ANBB IO E., VAT 20380, DSPA8 7y /% HDL IZHA LI <KLET,

R—rDERHA

R—k4 AL & ¥ ae

AR —h

P 7 ISR, WIDTH A J&PEE + TIA=) T—H )
WIDTH.B @& MEABIZZE LY,

AFIR—]

A AT W45, WIDTH A JB A2 S M, FHGT —H AT

B AT A28 E, WIDTH.B B4 2 [, FHGT —H AT

CARRYIN AH 1 FyU—AH

CE AH 1 Jayy AFx—T )

CLK A 1 A=V

LOAD AH 1 o—F

LOAD_DATA AT wl SR, WIDTHA J& PEE + DSP AF A ATCIL, LOAD N7 ¥ —h&nbE P i
WIDTH.B BHEAEIZZE LY, A*B+LOAD DATA Tr—R&Eh T,

Virtex-6 547 31) 4K (HDL A)
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¥ 1 Z : UniMacro IZTDULN\T

R—k4 L B i ae

RST ATJ 1 EIE: I DRSAN

ADDSUB A 1 High OHA13T7 ¥ 2L —Z A2 FHE—RIZ, Low
OHBEITHMEE—NICRELET,

THAVDANFE

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

ARG T —ay o
e g
CORE Generator™ 3 LU 4 —R A
< 7adYR—hk Helt

ARG IR 1%

B Ewil B TI4ILE SR EH
WIDTH_A FRH 1~ 25 25 A ATTDOEZHIELET,
WIDTH_ B HLH 1~ 18 18 B AN DIEAHIFHL E7,
LATENCY HLH 0.1,2,3.4 3 RAT T LI RZ DK
1 - MREG == 1
2 = AREG == BREG == 1 LD
MREG == 1, £721% MREG == 1 &
XN PREG ==
3 - AREG == BREG == 1 BL O
MREG == 1 83X PREG == 1
4 - AREG == BREG == 2 BLW
MREG == 1 3L PREG == 1
DEVICE el VIRTEX5, VIRTEX6, | VIRTEX6 Bl YR DN—RI 2T T —%F7F ¥
SPARTANG

VHDL 83 (/2 RA T —23Y)

WD 2 DODLBFIELR NGRS 1T, 2 — LT T4 T4 B S ORNAN T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MACC_MACRO: Multiple Accumulate Function implemented in a DSP48E
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

MACC_MACRO_inst : MACC_MACRO
generic map (

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

Virtex—=6 547 351) 5i/4F (HDL )
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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, -- 1-bit add/sub input, high selects add, low selects subtract
B => B, -- MACC input B bus, width determined by WIDTH_B generic
CARRYIN => CARRYIN, -- 1-bit carry-in input to accumulator
CE => CE, -- 1-bit active high input clock enable
CLK => CLK, -- 1-bit positive edge clock input

LOAD => LOAD, -- 1-bit active high input load accumulator enable
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 58k ([ RA2 T —3Y)

// MACC_MACRO: Multiply Accumulate Function implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

MACC_MACRO #(
_DEVICE(''"VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
.LATENCY(3), // Desired clock cycle latency, 1-4
_WIDTH_A(25), // Multiplier A-input bus width, 1-25
_WIDTH_B(18), // Multiplier B-input bus width, 1-18
_WIDTH_P(48) // Accumulator output bus width, 1-48

) MACC_MACRO_inst (
P(P), // MACC output bus, width determined by WIDTH_P parameter
ACA), // MACC input A bus, width determined by WIDTH_A parameter
.ADDSUB(ADDSUB), // 1-bit add/sub input, high selects add, low selects subtract
-B(B), // MACC input B bus, width determined by WIDTH_B parameter
-.CARRYIN(CARRYIN), // 1-bit carry-in input to accumulator
.CE(CE), // 1-bit active high input clock enable
_.CLK(CLK), // 1-bit positive edge clock input
.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

);

// End of MACC_MACRO_inst instantiation

s HIEHR

Virtex—6 FPGA D& ¥} (22— — HIARFBLOT —H# T —h)
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& XILINXs

£1 =5

UniMacro [ZTDUVT

MULT MACRO
<40 : Multiplier

MULT_MACRO

=

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

Attributes

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

RST
CE
> CLK

MULTIPLIER

M=

Bl R BEIRL L CTER T4, DSPA8 T uv /DA AZ L o— ay PEHICARDE T, ST A—FHEARE A
HEBELOHE AR, LAT oo RHY, DSPA8 7y 2% HDL IZHEES LK LET,

R—h DB

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

X11191

R—r4 AR & B aE

HAR =1

P 7 AT 2SR, WIDTH.A J&VEE + TIA=) T2
WIDTH.B JEMAEICZE L,

ATIAR—h

A AT A2, WIDTHA JBYEAE SR, RHAGRT —HXNT]

B AT T2, WIDTH.B BiEx 5, REERT —XAT

CE AT 1 Iy AR —T )

CLK AS 1 A=

RST A 1 FE#UE> R

THAODANFE

ZO UniMacro (IA L AF v m—=2al DHPAFET, FUITATIINTA=FERETEHIIITLIZbLD T,

AABR S E— g aJ

Hewm F N
CORE Generator™ BX O ¥ —FK A ]
~7aDYR— e 0%

Virte

x—6 5473 4K (HDL A)
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& XILINXs

AR R 1%

Bt BAT & TIHIE i EA

WIDTH A i 1 ~25 25 A AN DOMEZHEHLET,

WIDTH B i 1~ 18 18 B A Dg &L £,

LATENCY B 0.1.2.3.4 3 IRATTA L LI AL DI
1 - MREG == 1
2 - AREG == BREG == 1 BI W
MREG == 1, #7213 MREG == 1 %
L VPREG == 1
3 - AREG == BREG == 1 BI W
MREG == 1 3310 PREG == 1
4 - AREG == BREG == 2 BX W
MREG == 1 83X PREG == 1

DEVICE pa=ydl VIRTEX5, VIRTEX6, | VIRTEX6 H—IF Yy NDON—RT =T T —FF I F %

SPARTANG
VHDL g2ik (A REVL T—23Y)

WD 2 SO LNFEIELRNES X, at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MULT_MACRO: Multiply Function implemented in a DSP48E

Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

MULT_MACRO_inst :
generic map (

DEVICE => "VIRTEX6",

LATENCY => 3,
WIDTH_A => 18,
WIDTH_B => 18)

MULT_MACRO

-- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"
-- Desired clock cycle latency, 0-4

-- Multiplier A-input bus width, 1-25

-- Multiplier B-input bus width, 1-18

port map (

P =P, -- Multiplier ouput bus, width determined by WIDTH_P generic

A => A, -- Multiplier input A bus, width determined by WIDTH_A generic

B => B, -- Multiplier input B bus, width determined by WIDTH_B generic

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

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

RST => RST -- 1-bit input active high reset
)
-- End of MULT_MACRO_inst instantiation

Virtex-6 5473 4K (HDL F)
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UniMacro IZ2DUVT

Verilog i1t ([ RE2 L T—3Y)

// MULT_MACRO: Multiply Function implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

MULT_MACRO #(
_DEVICE("VIRTEX6™), // Target Device: ""VIRTEX5", "VIRTEX6", "SPARTAN6"

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

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

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

)
// End of MULT_MACRO_inst instantiation

s HIEEHR

Virtex—6 FPGA D&k} (22— — AR BLOT —H T —h)
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% 1 E : UniMacro IZDULVT

& XILINXe

FIFO_DUALCLOCK_MACRO

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

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

WREN |

WRCLK |

RDEN |
RDCLK |

ﬂ DUALCLOCK_FIFO_MACRO
)

Attributes

FIFO_SIZE=18Kb

ALMOST_FULL OFFSET=080 _
DATA_WIDTH=4
ALMOST_EMPTY_OFFSET=080

FIRST_WORD_FALL_THROUGH<}

FALS

DUAL CLOCK

First-In, First-Out (FIFO) Buffer

M=

| WRERR

| ALMOSTFULL

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

DO(DATA-WIDTH:1:0)

RDERR

| ALMOSTEMPTY

EMPTY

RDCOUNT(f(DATA_WIDTH):0)
-

X10965

FPGA T A AIZ1X7 a7 RAM 2388 & £, LA RAM/ROM (36kb E£7-1% 18kb) L Tar 7 4F¥ 2l — 3T
EFET, 7uy/ RAMICEENHHE Y v/ C FIFO i HIZA L 7V ANCEET, FIFO 1% 18kb 7213 36kb 2
FUEL T 74X 2L —3 a3 TEEY, 20 UniMacro 428, Gt L EEZIARITMAL L=y 7 %4 H
T 25X FIFO Nary 74X alb—vardnEd, 7 —Xik, iiAHLr7ays7ONE ERYT T FIFO Dt
Hah, EXIAAIy 7 DNH EBRY TP T FIFO ICEZXIAENET,

S H L ruyy oV bEXAL IO TP OL Ty Mo TiE, ALMOSTEMPTY 7572'& ALMOSTFULL
TITMW L P ATNEIIT 4T —bENBIENHVET, 7uav IR ERYIOD, V32 —ay EFT ATl —
P HARIZRENTWDT AT —h b ATy ATV DLHNERENFET,

R—rDERHA

R—r4 A = HEBE
H 73R —Fh
ALMOSTEMPTY H 1 FIFO DIZIET R TOERNT L N BFHELHENTOET,
ALMOSTFULL 7 1 FIFO AEYDIZIET X THOZ NIRRT L
DO H ar74F2b— | ADDR THESINTZT —H#H A
TarRESHR
EMPTY 7 1 FIFO 7322 T9,
FULL 7 1 FIFO AV DT X THOZURINT )V
RDCOUNT H A a7 4F¥ 2l — | FIFO T —# @A H LR A%
varFas i
Virtex-6 54731 A4 F (HDL A)
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R—k4 L & T ee
RDERR H A 1 FIFO MZEDLXIZFRAHLEITHE, T —hEhE T,
WRCOUNT H ar74F¥alb— | FIFO ¥ —FEXRAALRAH
var®kursR
WRERR Hi 1 FIFO N7 NV DEXIZEXALEITIE, TH—FENET,
AFHR—h
DI AT ar74¥al— | ADDR THRESNZT —H AJJ /R A
varRxEsR
RDCLK AT 1 BA MLy s
RDEN AT 1 A HLAR—T L
RST AT 1 FERMY R
WRCLK AS 1 HEAB Iy
WREN AT 1 FAN AR —T )V

aAvIJ4¥al—iarvk

Z® UniMacro 1ZAV AF L= a 0 DB NAE T, TIIT A TNIRTGA—=EZEHRETEDRIHNILEZLDOTY, o
VI4FK 2L —varEESBL, TYVACEH AT IR EL TIEEND,

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

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

A AB T — gy i

i A
CORE Generator™ L7 4V —K ARA]
< 7ua@¥R—h Heuw

Virtex—=6 547 351) 5i/4F (HDL )
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AR R 1%

B 24T & T4k | EREA

ALMOST EMPTY._ 16 % 13 By M# F_T¥r | EMPTY & ALMOSTEMPTY O#E2HELE T,

OFFSET 16 EHTHRELET,

ALMOST EMPTY_ 16 % 13 B MH 4+ _T¥e | FULL & ALMOSTFULL ®#4 R ELET,

OFFSET 16 #EHTHELET,

DATA_WIDTH I 1~ 72 4 DI/DO /NADIE

FIFO_SIZE b=l 18kb. 36kb 18kb FIFO % 18kb ¥7-1% 36kb AEVEL T 74
Fal—arLET,

FIRST_WORD_ 7 — LR B FALSE, TRUE | FALSE TRUE IZ3% €9 5&, RDEN %7 % —hL7<

FALL_THROUGH Th. ZZD FIFO ICEZIAENTZHEYIOTV —K
DI NET,

SIM.MODE CFH SAFE %7213 | SAFE Ralb—rarOHORETY, FAST TR

FAST ET DL, PRalb—ary EFARATF—<

VAEME-RTEITSNET, ST A
/a2l —vary FTHAY HAR]ESHLT
TEEWY,

VHDL 88k (/2 RA T —3Y)
WD 2 ODLXNFELZWEEAIT., a8 =L T T4 T4 B S ORNCARO AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO_DUALCLOCK_MACRO: Dual-Clock First-In, First-Out (FIFO) RAM Buffer
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

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

FIFO_DUALCLOCK_MACRO_inst : FIFO_DUALCLOCK_MACRO
generic map (

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

ALMOST_FULL_OFFSET => X"0080", -- Sets almost full threshold

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

DATA_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when FIFO_SI1ZE="36Kb")

FIFO_SIZE => "18Kb", -- Target BRAM, "18Kb'" or "36Kb"

FIRST_WORD_FALL_THROUGH => FALSE) -- Sets the FIFO FWFT to TRUE or FALSE
port map (

ALMOSTEMPTY => ALMOSTEMPTY, -- Output almost empty

ALMOSTFULL => ALMOSTFULL, -- Output almost full

DO => DO, -- Output data

EMPTY => EMPTY, -- Output empty

FULL => FULL, -- Output full

RDCOUNT => RDCOUNT, -- Output read count

RDERR => RDERR, -- Output read error

WRCOUNT => WRCOUNT, -- Output write count

WRERR => WRERR, -- Output write error

DI => DI, -- Input data

RDCLK => RDCLK, -- Input read clock

RDEN => RDEN, -- Input read enable

RST => RST, -- Input reset

WRCLK => WRCLK, -- Input write clock

WREN => WREN -- Input write enable

)
-- End of FIFO_DUALCLOCK_MACRO_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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UniMacro IZ2DUVT

Verilog i1t ([ RE2 L T—3Y)

// FIFO_DUALCLOCK_MACRO: Dual Clock First-In, First-Out (FIFO) RAM Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

FIFO_DUALCLOCK_MACRO  #(
-ALMOST_EMPTY_OFFSET(97h080), // Sets the almost empty threshold
-ALMOST_FULL_OFFSET(97h080), // Sets almost full threshold
-DATA_WIDTH(O), /7 Valid values are 1-72 (37-72 only valid when FIFO_SIZE="36Kb")
_DEVICE("'VIRTEX6'), // Target device: "VIRTEX5", "VIRTEX6"
-FIFO_SIZE ('18Kb'™), // Target BRAM: "18Kb"™ or "36Kb"
-FIRST_WORD_FALL_THROUGH (*'FALSE'") // Sets the FIFO FWFT to "TRUE" or "FALSE"
) FIFO_DUALCLOCK_MACRO_inst (
-ALMOSTEMPTY (ALMOSTEMPTY), // Output almost empty
-ALMOSTFULL(ALMOSTFULL), // Output almost full

.DO(DO), // Output data

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

)N
// End of FIFO_DUALCLOCK_MACRO_inst instantiation

s HIEHR
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& XILINXs

% 1 E : UniMacro IZDULVT

FIFO_SYNC MACRO
<%0 : Synchronous First-In, First-Out (FIFO) RAM Buffer

DI(DATA_WIDTH:1 :ﬂ FIFO_SYNC_MACRO
0

WE((f(WRITE_WIDTH): WRERR
RST |

ALMOSTFULL
WREN _| —

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

Attributes

FIFO_SIZE=18Kb
CLK | ALmoST FuLL OFFsET=080 _
DATA_WIDTH=4

DO_REG=1
ALMOST_EMPTY_OFFSET=080

DO(DATA-WIDTH:1:0)

| RDERR
| ALMOSTEMPTY

EMPTY
| RDCOUNT(H(DATA_WIDTH):0)
j—

RDEN |

First-In, First-Out (FIFO) Buffer

X10964

M=E

FPGA T A AIZ1X7 a7 RAM 2388 & £, LA RAM/ROM (36kb F£721% 18kb) L Tar 7 4F¥ 2l — 3T
EFEJ, 7y RAMICEENSHE AR 7T FIFO ZfiiHicA v 7V A NCEET, FIFO 1% 18kb 7213 36kb £
FVELTCar74F¥al—arT&FET, Z0 UniMacro 2 958, St AHLBLOESIARIZay 72 9
HE9IZ FIFO Rary74Fal—aryanEzd,

R—bkdDEREA
R—r4 HE = T BE
H AR —k
ALMOSTEMPTY Hh 1 FIFO DIZIET X TOF L= N RFHAHINT
WET,
ALMOSTFULL H A 1 FIFO AEVDIFITT X THOT NIRRT L
DO H av74¥al—ar | ADDR THRESHZT —FH A
ey i)
EMPTY H A 1 FIFO 2Z8C¢9,
FULL H F 1 FIFO AEYDFT RTHOZU NIRRT L
RDCOUNT H a7 4¥alb—vay | FIFO F—# 352 HURA L #
ey i)
RDERR H A 1 FIFO MZEDQ LI AHLEITHIE, TH—hEH
E3x
WRCOUNT H ar74¥al—vay | FIFO & — ¥ EXIALRA LA
E g il
WRERR Hi 1 FIFO N7V DEEICEZIADEITIE, TH—E
nEd,
Virtex-6 54731 A4 F (HDL A)
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¥ 1 Z : UniMacro IZTDULN\T

R—k4 L B T ae

ANTIR—k

CLK AT 1 BMAHAHL/ FEEIASB IO

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

RDEN A 1 A LAR—T

RST A 1 FEFRGIY vk

WREN A 1 FAMAR—=T )V

QAVT4FaL—Yav R

Z® UniMacro [FAV AZ L T—2a DIHRPA[RRT, TVIT A TIINRTA—ZERETEHIOIILEZLDO T, =2
VAKX 2L —var KESWRL, TV A BN E T IOICEREL TSN,

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

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

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

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

& XILINXs

AR R 1%

B BT E T4k ZER
ALMOST EMPTY_ 16 #E¥ 13 & ME T_RCEn EMPTY & ALMOSTEMPTY O #A# R ELET,
OFFSET 16 R THRELET,
ALMOST_EMPTY._ 16 % 13 By M T _RCEn FULL & ALMOSTFULL D7#%#HFELE T,
OFFSET EHTHEELET,
DATA_WIDTH B L~ 72 4 DI/DO /NADIE
DO_REG 2 e 0.1 1 [ FIFO Tl EEOEELZEITTHITIX 0
ICRRELET,
LIZERELIZSA . [ FIFO o131 75
4/ LUREMBIMESNE T, DT —ZIC
17avl Y AINDUVAT VN AELET M,
clock—to—out ZAI 71Tk EL £9,
FIFO_SIZE ST 18kb. 36kb 18kb FIFO % 18kb ¥7-1% 36kb AEVEL Tar 7 4¥ =
L—arLET,
SIM.MODE =7l SAFE F£7-1% SAFE VRal—varOAOBMETT, FAST IZRET
FAST HE P2l —vay BFINNRT p—v I RE
HE—FTEITSNET, ML [Ek/ V32
L—ay TP HARIESRRL TLIEEWN,

VHDL 88k (A2 RA T —3Y)
WD 2 ODDXNFELELRNESIT, aB—=L T T4 T4 EED

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO_SYNC_MACRO: Synchronous First-In,
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

-- Note -
- Simulation of this model with "to"

FIFO_SYNC_MACRO_inst :
generic map (
DEVICE => "VIRTEX6",
ALMOST FULL_OFFSET => X"'0080",
ALMOST_EMPTY_OFFSET => X"0080",
DATA_WIDTH => O,
FIFO_SIZE => "18Kb)

FIFO_SYNC_MACRO

-- Target Device:

-- Target BRAM,

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

WREN => WREN -- Input write enable

)
-- End of FIFO_SYNC_MACRO_inst instantiation

"VIRTEX5,
-- Sets almost full threshold

-- Sets the almost empty threshold

-- Valid values are 1-72 (37-72 only valid when FIFO_SIZE="36Kb"")
"18Kb" or '36Kb"

ATZAED AT £

First-Out (FIFO) RAM Buffer

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

"VIRTEX6"
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£1 =5

UniMacro IZ2DUVT

Verilog §8ik (A RAV L T —

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

// Virtex-6

3y)

// Xilinx HDL Libraries Guide, version 12.3

FIFO_SYNC_MACRO #(

_DEVICE("'VIRTEX6'"), // Target Device: "VIRTEX5", "VIRTEX6"
_.ALMOST_EMPTY_OFFSET(97h080), // Sets the almost empty threshold

// Sets almost full threshold

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

.ALMOST_FULL_OFFSET(9”h080),

.DO_REG(0), // Optional output register (0 or 1)

-FIFO_SIZE ("'18Kb'") // Target BRAM: "18Kb" or "36Kb"
) FIFO_SYNC_MACRO_inst (

-ALMOSTEMPTY (ALMOSTEMPTY), // Output almost empty

-ALMOSTFULL (ALMOSTFULL), // Output almost full

.DO(DO), // Output data

_EMPTY (EMPTY), // Output empty

_.FULL(FULL), // Output full

-RDCOUNT (RDCOUNT) , // Output read count

-RDERR(RDERR), // Output read error

-WRCOUNT (WRCOUNT) , // Output write count

-WRERR(WRERR) , // Output write error

.CLK(CLK), // Input clock

_DI(DI), // lInput data

-RDEN(RDEN), // Input read enable

_RST(RST), // Input reset

-WREN(WREN) // Input write enable

);

// End of FIFO_SYNC_MACRO_inst instantiation

E3 AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =& —1)
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72933258548

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

T RN A
WHNEE 7 77 ay

VA= =N el SN

[/O a R R—% b ATAA/CLB ZVIT 47
SN

RAM/ROM

a7 4Fal—iar/BSCAN LU RZBIOTvF

aIR—X b

a b= R FYIF 4T DAY

TRV R

FHALY TLAVE

A BA

PCIE 2.0

U7 47 : PCI Express version 2.0 Compliant.

SYSMON

Y7 47 : System Monitor

AEE D73y
FTHAY TLAVE £ ER

DSP48E1

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

Virtex-6 4731 7K (HDL F)
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28 Do avilngE

& XILINXs

HAyH AUR—Rk

FHAY TLAVR

At BA

BUFG

ayvbe=x A FYIT 47 : Global Clock Buffer

BUFGCE gy =x A FYI7 47 1 Global Clock Buffer with Clock
Enable
BUFGCTRL 7YX 47 : Global Clock MUX Buffer

BUFGMUX_CTRL

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

BUFH a v =x A FYIFT 47 : Clock buffer for a single clocking
region

BUFHCE U7 (7 : Clock buffer for a single clocking region with
clock enable

BUFIO U5 47 : Local Clock Buffer for I/O

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

BUFR 7YX 47 : Regional Clock Buffer for I/O and Logic

Resources

IBUFDS_GTHE1

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

IBUFDS_GTXE1

V37 (7 : Differential Clock Input for the Transceiver
Reference Clocks

MMCM_ADV

U377 : MMCM is a mixed signal block designed to
support clock network deskew, frequency synthesis, and jitter
reduction.

a2 J74% 2L —23>/BSCAN aViR—R2k

FHAY TLAVR

At BA

BSCAN_VIRTEX6

U747 : Virtex®-6 JTAG Boundary—Scan Logic Access
Circuit

CAPTURE_VIRTEX6

7UIT 47 : Virtex®-6 Readback Register Capture Control

DNA_PORT U7 47 : Device DNA Data Access Port
EFUSE_USR 7 VIT 47 1 32-bit non—volatile design 1D

FRAME_ECC_VIRTEX6

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

ICAP_VIRTEX6

V27 47 : Internal Configuration Access Port

JTAG_SIM_VIRTEX6

vIalb—vma 0 JTAG TAP Controller Simulation Model

SIM_CONFIG_V6

U=l —3var : Configuration Simulation Model

SIM_CONFIG_V6_SERIAL

Iz b—3a : Serial Configuration Simulation Model

STARTUP_VIRTEX6

U7 47 : Virtex®-6 Configuration Start—-Up Sequence
Interface

USR_ACCESS_VIRTEX6

7 VIT 47 : Virtex—6 User Access Register

70
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aAVEZIVR TYSF4T

FHAY TLAVE

AR

BUFGCE_1

Enable and Output State 1

avt = A FVIT 4T

Global Clock Buffer with Clock

BUFGMUX

aybE = A TUITT

Global Clock MUX Buffer

BUFGMUX_1

Output State 1

a = A FVITT

Global Clock MUX Buffer with

BUFGP

avbE = A FUIT 4T

Global Buffer for Driving Clocks

BUFH

region

a =z A FVIT4T

Clock buffer for a single clocking

MMCM_BASE

reduction.

aL = A SVIT T
support clock network deskew, frequency synthesis, and jitter

Mixed signal block designed to

Virtex-6 4731 7K (HDL F)
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28 Do avilngE

& XILINXs

/0 AvR—%2b

FHAY TLAVR

At BA

DCIRESET

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

GTHE1_.QUAD

ZUF (7 : Gigabit Transceiver

GTXELl 7'U3F 47 : Gigabit Transceiver
IBUF U7 47 : Input Buffer
IBUFDS V27 47 : Differential Signaling Input Buffer

[BUFDS_DIFF_OUT

VX7 47 : Signaling Input Buffer with Differential Output

IBUFG

U5 47 : Dedicated Input Clock Buffer

IBUFGDS

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

IBUFGDS_DIFF_OUT

U2 47 : Differential Signaling Input Buffer with Differential
Output

IDELAYCTRL 7V 47 : IDELAY Tap Delay Value Control

[OBUF 7V F 47 : Bi-Directional Buffer

[OBUFDS U747 : 3-State Differential Signaling I/0 Buffer with
Active Low Output Enable

[ODELAYE1 Z°Y35 (7 : Input and Output Fixed or Variable Delay Element

ISERDESE1 7'V 47 : Input SERial/DESerializer

KEEPER 737 47 : KEEPER Symbol

OBUF U374~ 1 Output Buffer

OBUFDS V7 47 : Differential Signaling Output Buffer

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

OSERDESE1 V37 47 : Dedicated IOB Output Serializer

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

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

and 3-State Outputs

TEMAC_SINGLE

U7 47 : Tri-mode Ethernet Media Access Controller
(MAC)

asoyy

FHALY TLAVE

2 B

AND2BIL

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

OR2L

7’U37 47 : Two input OR gate implemented in place of
a Slice Latch

72
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RAM/ROM

FHAY TLAVK

At B4

FIFO18E1

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

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

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

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

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

RAM32X1S 7U3T 47 : 32-Deep by 1-Wide Static Synchronous RAM

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

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

RAM64X1S V747 : 64-Deep by 1-Wide Static Synchronous RAM

RAMBI8E1 VX7 47 : 18K-bit Configurable Synchronous Block RAM

RAMB36E1 VX747 : 36K-bit Configurable Synchronous Block RAM

LOREZEELUVITYF
FHAY TLAVE ERER

FDCE

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

FDPE VX717 : D Flip—Flop with Clock Enable and Asynchronous
Preset

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

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

IDDR U7 47 : Input Dual Data—Rate Register

IDDR_2CLK U35 47 : Input Dual Data—Rate Register with Dual Clock
Inputs

LDCE U7 (7 : Transparent Data Latch with Asynchronous
Clear and Gate Enable

LDPE V37 47 : Transparent Data Latch with Asynchronous
Preset and Gate Enable

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

Virtex-6 4731 7K (HDL F)
UG623 (v12.3) 2010 &£ 9 B 21 B
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28 Do avilngE

& XILINXs

I LIRS

THAY ILAVE & BA

SRL16E U547 : 16-Bit Shift Register Look—Up Table (LUT) with
Clock Enable

SRLC32E U5 47 : 32 Clock Cycle, Variable Length Shift Register

Look—Up Table (LUT) with Clock Enable

AS5A4R/CLB FYZ5747

FHALY TLAVE

A BA

CARRY4

VT 47 : Fast Carry Logic with Look Ahead

CFGLUT5

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

LUT5

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

LUT5.D

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

LUT5_L

U747 : 5-Input Lookup Table with Local Output

LUT6

V747 : 6-Input Lookup Table with General Output

LUT6.2

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

LUT6_.D

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

LUT6_L

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

MUXE7

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

MUXF7_D

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

MUXF7_L

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

MUXF8

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

MUXF8_D

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

MUXF8_L

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

74
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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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EI3F: FTHAY ILAVE & XILINXs

AND2B1L

71)25 47 : Two input AND gate implemented in place of a Slice Latch

1 -

AND2B1L

X11137

ME

ZOFTHPAL ZLARNTHE, 207 4F 2l —Yaly WJRERATAA Ty F T L ANDBREESND 2 AJ) AND 7 —ho
Ty rvartMiisnET, ZOZVAVINEERT AL vy DOV IURE /TGy TF V) — 2 AN —RATICT 5
TET, BV LALERIRL T, 7S AORY y VEFREZ M HIENTEET, TOTLANIL VAL DNy
IRIOERBEICEEL 5250 THEBRL TSN, AND2BIL £721% OR2L L AV M ATARITIRET HE . 75D
DL IP2AAB LRIy F M TEAlaEd,

o I R
AHB H A
DI SRI 0
0 0 0
0 1 0
1 0 1
1 1 0
R—bDEREA
R—r4& 24T & e aE
0 H 1 AND 7 —h D 7
DI A7) 1 RCATARZIHDY —A LUT I\ZIBHE #ERSNDT 77 147 High D AT
SRI A7) 1 BEATAARNNEY —RAENDET 7747 Low D AT
AE: D AND2BIL £721% OR2BIL % 1 DD AT A AT/ w7 § BT
I ZOANCIEDE FEHER TO2LERNHVET,

FHEALDANS &
AVAR =g e
HERR RA]
CORE Generator™ 3 X7 4 H—K PN
~7adYR—h NGl
EF R
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& XILINXs FEIE: THAY ILAVE

BSCAN_VIRTEX6

)25 47 : Virtex®-6 JTAG Boundary—Scan Logic Access Circuit
BSCAN_VIRTEX6

—TDO CAPTURE |—

DRCK |—

RESET |——

RUNTEST |——

SEL ——

SHIFT |——

TCK|——

TDI f——

TMS |——

UPDATE |—

X11136

M=

ZOTWAL ZLAUNEERAT AL, JTAG Ny Z) AXyr vy :/bu~77§: LTHE R I ~T 78 AT
EHDOT, WEFEITT VAL FPGA OEA JTAG BV RBIOEIEE A REICLE T,

TOFYAL ZLAURDE AL AR ATIE, JTAG_.CHAIN JBHED R EIZHEVY, JTAG USER #7451 - (USERL 7>
5 USER4 £T) DMLEEXNFET, USER IS D 4 T RTCEZUHTAHI2/F, =L ALV IE 4 DA AZ L =—RL
JTAG_CHAIN B ELET,

AR KT =T I7F DRI EY AR DFEMIZOWNWTIL, T—X Y — S L TLIESN,

R—rDERHA

—+4& 24T B 1 ae
CAPTURE H 1 AXyy TR LVIRE v T F s
DRCK o 1 R¥xr sy Vi, DRCK X 7/ —Ro3M\ iz TCTCK T, CAPTUREDR
BEOSHIFTDR A7 — R HIZR VL ET,
RESET H A 1 AXy LYRF Vo s
RUNTEST H 1 TAP =2 h2—F 73 Run Test Idle 27— D EX|ZT7H—hSHET,
SEL H 1 ZF vy T—FK L 7Mas
SHIFT H 1 AF¥ vy Fr—r VT MR
TCK HH 1 AF¥ X Iayy, TAP 7vuyd Bo~D7 77 Uy 7k,
TDI H 1 ZF¥ ¥ Fr—rHH, FPGA ~® TDI AL DIT—
TDO AS 1 2¥ vy Frz—r AT
™S A 1 TAN =K L Ih, TAP ~DO7 77 Vo7,
UPDATE ) 1 A¥ ¥y LUREZ Uty M4

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 77




EI3F: FTHAY ILAVE & XILINXs

THAVDANFE

AVAR S =gy HeAE
HERR S
CORE Generator™ L w4 —F ARy
~7rdOHPR—hk ]

EARTREE IR 1%

B 247 & TI4ILk | EREA

DISABLE_JTAB | 7 — 1 f4#} | TRUE, FALSE FALSE ORI R —FENTCWERAL, TNV IDEOE
FIZLTEBWTLIEE N,

JTAG_CHAIN HLH 1,2,3.4 1 TLARDA AL ATILER A EZR JTAG USER iy
TEEBRELET,

VHDL 883k (/2 RAO T —23Y)
WD 2 ODOILXNBNIFELRWIEEIT, a— LT T 4T 4B S ORNZELOf £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BSCAN_VIRTEX6: Boundary Scan
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

BSCAN_VIRTEX6_inst : BSCAN_VIRTEX6
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 CAPTURE output from TAP controller
DRCK => DRCK, -- 1-bit Data register output for USER functions
RESET => RESET, -- 1-bit Reset output for TAP controller
RUNTEST => RUNTEST, -- 1-bit State output asserted when TAP controller is in Run Test ldle state.
SEL => SEL, -- 1-bit USER active output
SHIFT => SHIFT, -- 1-bit SHIFT output from TAP controller
TCK => TCK, -- 1-bit Scan Clock output. Fabric connection to TAP Clock pin.
TDI => TDI, -- 1-bit TDI output from TAP controller
TMS => TMS, -- 1-bit Test Mode Select input. Fabric connection to TAP.
UPDATE => UPDATE, -- 1-bit UPDATE output from TAP controller
TDO => TDO -- 1-bit Data input for USER function
):

-- End of BSCAN_VIRTEX6_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FEIE: THAY ILAVE

Verilog i1t ([ RE2 L T—3Y)

// BSCAN_VIRTEX6: Boundary Scan
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BSCAN_VIRTEX6 #(
_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).

)
BSCAN_VIRTEX6_inst (

.CAPTURE(CAPTURE), 7/ CAPTURE output from TAP controller

1-bit
-DRCK(DRCK), // 1-bit Data register output for USER functions
-RESET(RESET), // 1-bit Reset output for TAP controller
-RUNTEST(RUNTEST), // 1-bit State output asserted when TAP controller is in Run Test ldle state.
_.SEL(SEL), // 1-bit USER active output
_SHIFT(SHIFT), // 1-bit SHIFT output from TAP controller
_TCK(TCK), // 1-bit Scan Clock output. Fabric connection to TAP Clock pin.
_TDI(TDI), // 1-bit TDI output from TAP controller
_TMS(TMS), // 1-bit Test Mode Select input. Fabric connection to TAP.
-UPDATE(UPDATE), // 1-bit UPDATE output from TAP controller
_TDO(TDO) // 1-bit Data input for USER function

)
// End of BSCAN_VIRTEX6_inst instantiation

A MR
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EI3F: FTHAY ILAVE & XILINXs

BUFG
OVEZIU R FYSF 47 : Global Clock Buffer
BUFG

Do

X1065 4

M=

ZOTHAL ZVAUNI, 77 TIOMAKRENWANY T 7T AR 2 — 5 X TEEEDHT 272012, 7 a— 3 LR
VY —Z~DE B LET, BUFG L. B By Uy borayl A2 —T N REDT7 T I7ROKRENF Y
Lrvvyy Ry MR ET,

R—rDERA

R—+4% 24T ] T BE
: AT 1 7y RNy 77 N
0 i 1 say s SNy 77 A
THAVDAREE
AVAB S T—ay Tl
£ He s
CORE Generator™ BL U 4% —K Nl
~7uadHR—h PN

VHDL 81k (/> REVP T —23Y)
WD 2 DODLBFIELR NGRS IE, 2 — LTy T4 T4 B E ORNCAN T E T,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

BUFG_inst : BUFG

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

-- End of BUFG_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// BUFG: Global Clock Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFG BUFG_inst (
.0(0), 7/ 1-bit Clock buffer output
_1(1) /7 1-bit Clock buffer input

);
// End of BUFG_inst instantiation

EER N
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& XILINXs

BUFGCE

aAYE=ZIT2 R F1)SFT 47 : Global Clock Buffer with Clock Enable

CE

| ]> [¢]
BUFGCE

X9384

ME

IOTY Ay TLAUNT, ayl A X =T NArETa—N)L Jay s Ny T4, O M, Juy s A Rx—T L
(CE) ¥ Low GET7 27T 47) OLEIZ 012720 FE 4, CE 2¥ High (27228 I AJIOMEN O IH &%,

mIER

AR H A
I CE 0
X 0 0

[

ENOE L

R—r4£ RAT 5] HRe
I AT 1 sayy Ny 77 NS
CE A7 1 ray g Ax—7 )V A7
O A 1 suay 7 Ny 77T
THAODANAE
A AB =gy 7T

i HESE
CORE Generator™ 3L U\ 4% —K AT
~7udDHR—k F
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

BUFGCE_inst : BUFGCE

port map (
0 =>0, -- 1-bit Clock buffer output
CE => CE, -- 1-bit Clock enable input for 10 input
1 =1 -- 1-bit Primary clock input

);

-- End of BUFGCE_inst instantiation
Verilog 58k ([ RA2 L T —3Y)

// BUFGCE: Global Clock Buffer with Clock Enable
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFGCE BUFGCE_inst (
.0(0), // 1-bit Clock buffer output
.CE(CE), // 1-bit Clock enable input for 10 input
NI¢)) // 1-bit Primary clock input

);

// End of BUFGCE_inst instantiation

EER N

Virtex—6 FPGA D& B} (22— — HARB LT —ZT—h)
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EI3F: FTHAY ILAVE & XILINXs

BUFGCE_1
aAVEZI>2 R FYZF 47 : Global Clock Buffer with Clock Enable and Output State 1

CE

Se

BUFGCE_1

X9385

M=

IOTHAL ZVACNE, 78y 7 AX—TAMET =L Juyy NyT7 7T, O R, 7ays 43—
(CE) 3 Low FET 77 47) DEZIT High (1) 12720 %9, CE 28 High (272254, T AN DE O ICH S ET,

mIER

AR H A
I CE 0
X 0 1

I 1 1

R—bDEREA

R—+2 RAT 2 14 B
: A1 1 2PN
CE AN 1 rayy AFX—7T/VANT)
0 A 1 rayy Ny77H
THAODANFE
AVAB v T—ay T

A HESE
CORE Generator™ LU 4 —F R
~7udYR—h A
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& XILINXs %

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

BUFGCE_1_inst : BUFGCE_1

port map (
0 =>0, -- 1-bit Clock buffer output
CE => CE, -- 1-bit Clock enable input for 10 input
1 =1 -- 1-bit Primary clock input

):

-- End of BUFGCE_1_inst instantiation
Verilog 58k ([ RA2 T —33Y)

// BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFGCE_1 BUFGCE_1_inst (
.0(0), // 1-bit Clock buffer output
.CE(CE), // 1-bit Clock enable input for 10 input
NI¢)) // 1-bit Primary clock input

);

// End of BUFGCE_1_inst instantiation

EER N
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& XILINXe

BUFGCTRL
Z1)=F 47 : Global Clock MUX Buffer

BUFGCTRL

1]
CEO |
CE1 |
IGNOREQO |

IGNOREH1

X10096

ME

BUFGCTRL 1%, 2 oD zuy 7 AN EFESRE/IERB O 7y F D 2:1 < VF FL oYL THERET 57 12—
Vvl Ny 77 TY, Virtex—4 LLRITD FPGA ([Z& FNA7 a— 30 sy N7 7 HlEE 258 &
TRY, SEIEREEEDHE H B L OB AT OYIVEZ N AIHETT, BUFRGCTRL 1%, 7wy 7 {46 LISt o F i

Wb TEET,

R—bD &R A

R—r4£ /AT = B EE
(0] Hh 1 rsay e
10,11 AT 1 VA=Dr NV
(enzhn) 10: 7evyZ A
I1: 7y AJjE
CE0. CE1 AT 1 rayy A 3x—7 )V AJ, CEENL, &rav s A rorayy A
(EnTh) | F=TNVAHT, 7w AJRIRTLEXHHLET, ANz
RT272DIZ CEV AT AL AL, BT 7 /dR— LR Z A A
ERETHULENDVET, BEFZHI-IRWGE, 7y Tr Uy
FRFETHAREMENRHVET,
S0, S1 AT 1 sayy BV IRAT), SEAAL, Kray s ARy orays v
ENEH) | MAITT, ANERIRTA7HIC S EHERHTL2H5E51E, b
T T BIOR—NVR ZALEHZR T HERNHVET, CEE &
TR BRGNS THLIayy TV F BNRAETHZEETHY
FHAN, HOIay 7 ANZHENDLIOMN | Jayy AT N%ITR
DL AENHYET,
IGNOREO, IGNORE1 V| 1 712 IGNORE A Jj, IGNORE t'>%. BUFGCTRL (LW FEfTEND
EnEn) | AT THAITVRLENANRZATHGAIHEHLET,
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& XILINXs %

-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

AAR =g aJ
7 i
CORE Generator™ 8L 74—k ]
~7adH+R—h AAf
FAT S s
FERATREGE M
B 2T [ TIAILE | EREA
INIT_OUT LSS 0.1 0 a7 4F¥ a2l —ar %O BUFGCTRL Hi 71D )
EEfRE
PRESELECT_IO 7 — %35 | FALSE, TRUE FALSE TRUE IZRRET DL, a7 4F a2l —a i o A
DR HENET,
PRESELECT_I1 7 — %35 | FALSE, TRUE FALSE TRUE IZFRETHE, a7 4F 2l —a &Il A
ﬁﬁwﬁéﬂiT
AE: 2 5@ PRESELECT BM:% [FIEIZ TRUE I AZ &L TEET A,
VHDL gtk (U REAV T —3Y)
WD 2 OO LNFEELRNERIE, I =L T T4 T4 B S ORIV £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- BUFGCTRL: Global Clock MUX Buffer
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3
BUFGCTRL_inst : BUFGCTRL
generic map (
INIT_OUT => 0, -- Initial value of BUFGCTRL output (0/1)
PRESELECT_10 => FALSE, -- BUFGCTRL output uses 10 input (TRUE/FALSE)
PRESELECT_I11 => FALSE -- BUFGCTRL output uses 11 input (TRUE/FALSE)
)
port map (
0 =0, -- 1-bit Clock Output pin
CEO => CEO, -- 1-bit Clock enable input for 10 input
CE1 => CE1, -- 1-bit Clock enable input for 11 input
10 => 10, -- 1-bit Primary clock input
11 => 11, -- 1-bit Secondary clock input
IGNOREO => IGNOREO, -- 1-bit Clock ignore input for 10
IGNORE1 => IGNORE1, -- 1-bit Clock ignore input for I1
SO0 => SO, -- 1-bit Clock select input for 10
S1 => 81 -- 1-bit Clock select input for I1
);
-- End of BUFGCTRL_inst instantiation
Virtex—6 473" A F (HDL )
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EI3F: FTHAY ILAVE & XILINXs

Verilog i1t ([ RE2 L T—3Y)

// BUFGCTRL: Global Clock MUX Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFGCTRL #(
-INIT_OUT(0), // Initial value of BUFGCTRL output (0/1)
_PRESELECT_I10(""FALSE'), // BUFGCTRL output uses 10 input (TRUE/FALSE)
.PRESELECT I1("'FALSE™) // BUFGCTRL output uses I1 input (TRUE/FALSE)

)
BUFGCTRL_inst (

.0(0), // 1-bit Clock Output pin

.CEO(CEO), // 1-bit Clock enable input for 10 input
.CE1(CEl), // 1-bit Clock enable input for 11 input
_10(10), // 1-bit Primary clock input

S11(11), // Secondary clock input

. IGNOREO(IGNOREOQ) , //
-1GNOREL(IGNOREL), //
.S0(S0), /7
.S1(s1) /7

Clock ignore input for 10
Clock ignore input for 11
Clock select input for 10
Clock select input for 11

il
CoOOOCOOOOO
o,

);

// End of BUFGCTRL_inst instantiation

AR
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& XILINXs FEIE: THAY ILAVE

BUFGMUX

aOVEZIU R FYSF 47 : Global Clock MUX Buffer

BUFGMUX
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X9251
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX: Global Clock Mux Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

BUFGMUX_inst : BUFGMUX

port map (
0 =>0, -- 1-bit Clock buffer output
10 => 10, -- 1-bit Clock buffer input (S=0)
11 => 11, -- 1-bit Clock buffer input (S=1)
S =>S8§ -- 1-bit Clock buffer select

);

-- End of BUFGMUX_inst instantiation
Verilog 583t (A RAVL T—23Y)

// BUFGMUX: Global Clock Mux Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFGMUX BUFGMUX_inst (
.0(0), // 1-bit Clock buffer output
_10(10), // 1-bit Clock buffer input (S=0)
-11(11), /7 1-bit Clock buffer input (S=1)
_S(S) // 1-bit Clock buffer select

// End of BUFGMUX_inst instantiation

A MR
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& XILINXs FEIE: THAY ILAVE

BUFGMUX _1

aAYE=ZI2R FYSF 47 : Global Clock MUX Buffer with Output State 1
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX_1: Global Clock Mux Buffer with Output State 1

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

BUFGMUX_1_inst :
port map (
0 =>0,

BUFGMUX_1

-- 1-bit Clock buffer output

10 => 10, -- 1-bit Clock buffer input (S=0)
11 => 11, -- 1-bit Clock buffer input (S=1)

S => 8
)

-- 1-bit Clock buffer select

-- End of BUFGMUX_1_inst instantiation

Verilog itk (A RA L T —23Y)

// BUFGMUX_1: Global Clock Mux Buffer with Output State 1

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

BUFGMUX_1 BUFGMUX_1_inst (
.0(0), // 1-bit Clock buffer
_10(10), // 1-bit Clock buffer
_11(11), // 1-bit Clock buffer
_S(S) // 1-bit Clock buffer

output

input (S=0)
input (S=1)

select

// End of BUFGMUX_1 inst instantiation

EER N 2
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& XILINXs FEIE: THAY ILAVE

BUFGMUX CTRL
aAVEZIVR FYSFT 4T : 2-to-1 Global Clock MUX Buffer
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX_CTRL: 2-to-1 Global Clock MUX Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

BUFGMUX_CTRL_inst : BUFGMUX_CTRL
port map (
0 =>0, -- 1-bit Clock buffer output

1-bit Clock buffer input (S=0)

11 => 11, -- 1-bit Clock buffer input (S=1)
1-bit Clock buffer select

-- End of BUFGMUX_CTRL_inst instantiation
Verilog 583t (A RAVL T—23Y)

// BUFGMUX_CTRL: 2-to-1 Global Clock MUX Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFGMUX_CTRL BUFGMUX_CTRL_inst (
.0(0), // 1-bit Clock buffer output
_10(10), // 1-bit Clock buffer input (S=0)
-11(11), /7 1-bit Clock buffer input (S=1)
_S(S) // 1-bit Clock buffer select

// End of BUFGMUX_CTRL_inst instantiation

EER N
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& XILINXs HEI3E . FHAY ILAVE

BUFGP
aOVEZ=ZIT2 R F1)ZF 47T : Global Buffer for Driving Clocks
BUFGP
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T—/ L Y —ZTCF, Fa— L RNy 7R EH LT AND/OR B v 712 7ay 7 2 Mie 325403, — B EIRR N &
DET, FEMIT. Virtex—6 FPGA Z7ay 7 U —Z a—HF — HAREBRL TSN,

THAVDANAEE

AUARB =gy A
i 12

CORE Generator™ 3L U\ 44—k AT

< 7aDYR— ]

3R
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EI3F: FTHAY ILAVE & XILINXs

BUFH

aAYEZI2R F1)ZFT 47 : Clock buffer for a single clocking region
BUFH
— olL—

X11139

ME

A ARV T —a T HCLK Z7uy 7 Ny 77 U —25F AT 5720 OEZIRIMLET, ZoaR—xME
FHCTHETOILERDHY, MR ZBNNLERT-D  TRAAVA a—F—HiFTF, ZOarR—3r D%
X, Virtex-6 FPGA 711y VY — A —H%— HAK (UG362) 2B ML TL7EE,

A — 0D B8

R—k4 24T =} 1 B

: A 1 7y N7)
© 7 1 sy )
THAVDANAE

Y SN AJ

HE R A

CORE Generator™ XU —F R

~7adHPR—k ARH]

VHDL i (/> RAVP T —23Y)
WD 2 OOXBFELZWEGAET, at— LTy T4 7B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFH: HROW Clock Buffer for a Single Clocking Region
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

BUFH_inst : BUFH

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

-- End of BUFH_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// BUFH: HROW Clock Buffer for a Single Clocking Region
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFH BUFH_inst (
.0(0), // 1-bit Clock output
-1(1) /7 1-bit Clock input

):

// End of BUFH_inst instantiation

&5 M 1E R

Virtex—6 FPGA OB (2 —HF— HARB LT —#2—h)

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

BUFH

aAYEZI2R F1)ZFT 47 : Clock buffer for a single clocking region
BUFH
— olL—

X11139

ME

A ARV T —a T HCLK Z7uy 7 Ny 77 U —25F AT 5720 OEZIRIMLET, ZoaR—xME
FHCTHETOILERDHY, MR ZBNNLERT-D  TRAAVA a—F—HiFTF, ZOarR—3r D%
X, Virtex-6 FPGA 711y VY — A —H%— HAK (UG362) 2B ML TL7EE,

A — 0D B8

R—k4 24T =} 1 B

: A 1 7y N7)
© 7 1 sy )
THAVDANAE

Y SN AJ

HE R A

CORE Generator™ XU —F R

~7adHPR—k ARH]

VHDL i (/> RAVP T —23Y)
WD 2 OOXBFELZWEGAET, at— LTy T4 7B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFH: HROW Clock Buffer for a Single Clocking Region
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

BUFH_inst : BUFH

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

-- End of BUFH_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// BUFH: HROW Clock Buffer for a Single Clocking Region
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFH BUFH_inst (
.0(0), // 1-bit Clock output
-1(1) /7 1-bit Clock input

):

// End of BUFH_inst instantiation

&5 M 1E R

Virtex—6 FPGA OB (2 —HF— HARB LT —#2—h)

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

BUFHCE

Z1)=F 47 : Clock buffer for a single clocking region with clock enable
BUFHCE

—] CE OoF—

X11140

M=

ZOFHAY T AT AV AZ YT — g T HCLK Z7ay 7 Ry Ty U — 2% 3570 O RE - H2{EL
4, ¥ CEZNM LTIy s A R2—7 )L (CE) 2T A AT —T7 W THE T HEERBIEELHYE T,

R—b D& EA

R—h% 547 i 1 Be
CE A7 1 105 0 ETEEBEEHELET, Low DFAH % 0 IR ELET,
! AT 1 BUFH ~®» A Jj

0] H 1 BUFH @ {H 7

THAODANEE

AVAR =g ]

HE R NI

CORE Generator™ X w4 —F ARy

~7udOHR—h ]

ERAEGE M
B BT E TIAIE | ERBA
INIT_OUT 10 3% 0.1 0 FIEAH BT 45 1123 Low %> High 2»& R~ L ¥,
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& XILINXs %

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFHCE: HROW Clock Buffer for a Single Clocking Region with Clock Enable
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

BUFHCE_inst : BUFHCE
generic map (

INIT_OUT => 0 -- Initial output value
)
port map (
0 =>0, -- 1-bit Clock output
CE => CE, -- 1-bit Active high enable input
1 =1 -- 1-bit Clock input
);

-- End of BUFHCE_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// BUFHCE: HROW Clock Buffer for a Single Clocking Region with Clock Enable
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

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

)

BUFHCE_inst (
.0(0), // 1-bit Clock output
.CE(CE), // 1-bit Active high enable input
RIQ) // 1-bit Clock input

):

// End of BUFHCE_inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

BUFIO
712547 : Local Clock Buffer for I/0

BUFIO

X10099

ME

IDOTHAy TLACNIIaY Y Ny T 7T, HiZZuv /{52 AL, HAOLET, VO FIOHHI/ayr xvh
FERENL, T o— N0 gay s V) —AMBITMSI L TWAT2, Y —R[EMT —% v 7Ty (dRk/ZE 70y 5y
Bl) (2@ L CTWET, OO LA NEFREI CELDI1E, [AL7uy 7 kN o ey 73 1/0 A T9, BUFIO
T, BT 52 2O 1/0 7my 7 Fvb (K 3 7ay 7k ET) LV—Ta v 7ays Ny 75 (BUFR) ZBRENT
xF7, L. /O /ey s XTI —27OFFEIX /0O FIETHROT, CLBR7 ByY RAM 28 0uy vy U —A %
BREcEEH A,

A — 0D B8

R—r4 BAT 2 B

© 7 1 Uy s )
I AT 1 sy NF
THAVDANEE

AVARR =g Heds

e AR

CORE Generator™ LU\ 4% —K A H]

~7udYR—h A

VHDL E2ik (/2 RA L T—S3Y)
KD 2 ODOXBIFELZWG AT, a8 —L Ty T4 T4 B S ORNIA AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-— BUFI0: 1/0 Clock Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

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

-- End of BUFIO_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// BUFIO: Local Clock Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

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

);
// End of BUFIO_inst instantiation

EER N 2

Virtex—6 FPGA OB (2 —HF— HARB LT —#L—h)

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

BUFIODQS

71)SF 47 : Differential Clock Input for Transceiver Reference Clocks

BUFIODQS

——1 DQSMASK OF—

X11144

M=

A TV —aroff HIZERN BN A R AHE BUFIO ERICZay Y Ny 77T 47 vay TROT
BUFIO BIEEHIFRL. ARE—TMEDNN—ZAMNEDRIZ /O Vv kA VT LET,

R—b D& EA

R—hr4 24T 2 L 3:1
DQSMASK AT 1 AR =T INED N —=ANRDRIZ /O Jay A
TNFLET,
I AT 1 sy NI —R,
@) i 1 ray 7 IR —b
THAUDARNAE
AVARB =gy e
E i )
CORE Generator™ 3 LN 4 H—K F )
~7udDYR—hk ]

FERTTELES
B BT & FI4Ik | SEA
DQSMASK_ENABLE 7 — %% | FALSE, TRUE FALSE AT VF B E AN UET,
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& XILINXs EIE: THAY

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFIODQS: Differential Clock Input for Memory Interface Clocks
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

BUFI0ODQS_inst : BUFIODQS
generic map (

DQSMASK_ENABLE => FALSE -- Enables the squelch circuitry
)
port map (
0 =>0, -- 1-bit Clock output port
DQSMASK => DQSMASK, -- 1-bit "squelch™ the 1/0 clock after a given burst length from strobe
1 =1 -- 1-bit Clock input port
);

-- End of BUFIODQS_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// BUFIODQS: Differential Clock Input for Memory Interface Clocks
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

BUFIODQS #(
-DQSMASK_ENABLE(*'FALSE') // Enables the squelch circuitry

)
BUFI0DQS_inst (

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

s
// End of BUFIODQS_inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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EI3F: FTHAY ILAVE & XILINXe

BUFR

71)2F 47 : Regional Clock Buffer for I/0 and Logic Resources

| BUFR o

Q
B
E

X10098

M=

fE /a7 Ny 77 (BUFR) X, 7 a— 30 Zay s V=Bl L TRY ., Zuy ZfElNoOE 7oy 7 2o
ray gAML 9, BUFR (X, RIUFEBN O —YaF 0 7oy s 2ok 6 Db, BET 70y 7o ray s
Fvh 6 OEFENTXET (R 3 /ey ZiEEET), BUFIO #7420, BUFR 1Z /0 w721 T/l [Wray s
B X T 5 7ay i oeY Y7 VY —Z (CLB, 7 uyZ RAM 728) L ERE ¢& 7, BUFG (X, 7uvr%
ER R EEZRE Y v— D Ao X —T A AaxIh, GT, BLOMMCM EtEREr/ay ZIZKVERE T3, srv s
ANIMEFEZE L /ay &2 T5286TEET, SEOREMEIX, 1 ~ 8 OFHTT, BUFRIX, Z7my7 KX
AL D EEZ LT T ISR T L L A~D LN TE ) — A[EHAT 7V —aZllL COOVES, 4 1/0 FITix
Iy Ny T PR —RSILTOET, NI 2 51 (R /e /A7) EMAL 2 B (£, A0 12 e K 4 @ 1/0 Fllind
DET, FMUFIDER TEDEINIL, T A RIZE S TERDE T2, WEBFNTF I A TEET, Virtex®-6 7 —
T IF T, NAIFIDE 2 [EESMAIFIG 2 {8, fEIk T 2/ K 4 fHD BUFR 252 EMTEE T, Virtex6 7
Xy 7 TlE, BUFR © MMCM 77 A1 B L BUFG % E B2 TEEJ,

R—bkDERBA
R—r4 BT = e
CE A7 1 gy A F—T ) IR—hk Low IZT7V—hShbER—F) o f17my

INT AAT—T SN ET, High 7 —hahbe, 53 7ay 7
N T 2DMHERT200 2130y haET,

CLR AT 1 SE ey MO I Veyh, High IZ7enb, 5y ey 77
AT DO ENT- AT 2Ny RSN ET,

I AA 1 Jayy NJjiR—h, BUFR ®2/ay/ Y —A R—KhT3, BUFIO O
Frlin—hN A F—ax I NCEHREITEET,

) Hi 77 1 a7 1R —bk BUFR ERICZ7ay ZHEIRE KON 2 2O BT 527

oy 7RI (I K 3 Z7ay Z78EIl) O/ay s Xy MNeBRE CEXET,
FPGA B LT I0B Z#BREL£1,

FHAL DRSS

AVAR S =g Hedw
i AR

CORE Generator™ 8L U 4 —K A~A]

~7adYR—h PN
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& XILINXs E3FE: THAL ILAVE
FAT S s
FERRTREGE M
B BAT & T4k B
BUFR_DIVIDE =i BYPASS, 1. 2, 3. 4.5, BYPASS W A/A=S AT A/ A= SITF o s i - | Oy /A =0,
6.7.8 IEM T AMEINERELET,
SIM_DEVICE peail VIRTEX4 . VIRTEX5, VIRTEX4 BUFR ® CE VAT % EFLET,
VIRTEX6
5 », ~ ~
VHDL g2k (A REVL T —23Y)
WD 2 ODXNFAELIRW G B IX, a8 — LT T4 745 S ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3
BUFR_inst : BUFR
generic map (
BUFR_DIVIDE => "BYPASS", -- "BYPASS'"™, "1, "2'", "3", "4", "5, "6, "7, "8"
SIM_DEVICE => "VIRTEX6") -- Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
port map (
0 =0, -- Clock buffer output
CE => CE, -- Clock enable input
CLR => CLR, -- Clock buffer reset input
1 =1 -- Clock buffer input
)
-- End of BUFR_inst instantiation
Verilog ik (A RAV T—23Y)
// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
BUFR #(
-BUFR_DIVIDE("'BYPASS'), // '"BYPASS™"™, "1', "2, "3", "4", "5", "6, "7, "8"
_SIM_DEVICE("'VIRTEX6") // Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
) BUFR_inst (
.0(0), // Clock buffer output
.CE(CE), // Clock enable input, when low diables output
.CLR(CLR), 7/ Clock buffer divide counter reset input
1D // Clock buffer input driven by a BUFIO or local interconnect
// End of BUFR_inst instantiation
= =
& 1 R
Virtex—6 FPGA D& $} (2 —HW— HARBLOTF—F>—b)
Virtex—6 473" A F (HDL )
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EI3F: FTHAY ILAVE & XILINXs

CAPTURE_VIRTEX6

)25 47 : Virtex®—6 Readback Register Capture Control

CAPTURE_VIRTEX6

—] cap

—] CLK

X11146

M=

ZOTHFAY TV AVMEI LURZ (T 7uy T LTy T) EROX T T X HFIEBLOFOXAIL T EHIELE
T V=R 7B, EHOa 7 4F a2 —ay R—MaSICLVRHENET, 2oL A RAE LAV
Bt T —HiIar T4 X al—Yary Zay 2@l V=R v E&NE T, LIoRAY (Vo7 T7ay s tTyF) O
BOHZFx7F ¥ TEET, LUT RAM. SRL, 712y 7 RAM OfELY —R ARy 7ENFETH, F¥ P F v TExEH A,

CAP {§ 5% High I 7 —hd 2L, RICZav 7 Low 725 High [ICHIV DAL EICT SRAANDL P AZRF v 7
FrENFET, TIH/NNTIL FIH (CAP 27 —hLTWBEED CLK DER) O NZT —EZNF v 7 FvERN

£9, V=R Z0B% 1 BOT —% XX 7 F ¥ ZHIHIR T 5121E, 2O A M2 ONESHOT=TRUE J&4:% 18
meE,

R—rDERHA

R—+4 B[ = e g
CAP AT 1 V—Ry7 R T Fx NH
CLK AT 1 V—=Rys RX T Fy savy
FHALDANT A
A VAR =gy HEIE
il R A]
CORE Generator™ B X O\ 4 —FK A ]
< 7udDYR—k )

ELKENET 28012 ANBLOH D ZT X TT A8 mRLET,

ERATRELRME
Bt RAT B TIHILE =5t BA
ONESHOT | 7—/ft# | TRUE, FALSE | TRUE CAP NI T Iz | FIOY—R /3y s 2 EFLET,
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& XILINXs EIE: THAY

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- CAPTURE_VIRTEX6: Register Capture
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

CAPTURE_VIRTEX6_inst : CAPTURE_VIRTEX6
generic map (

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

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

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

-- End of CAPTURE_VIRTEX6_inst instantiation
Verilog 58k ([ RA L T —3Y)

// CAPTURE_VIRTEX6: Register Capture
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

CAPTURE_VIRTEX6 #(

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

)

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

)
// End of CAPTURE_VIRTEX6_inst instantiation

EER N 2

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

Virtex—=6 547 351) 5i/4F (HDL )
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EI3F: FTHAY ILAVE & XILINXs

o R s . .
J1)2T 47 : Fast Carry Logic with Look Ahead
CARRY4
CO(3)
E(S) MUXCY
0 1 CO(3:0)
D(3:0) D(3) Co©@)
0(3)
XORCY
5(2) MUXCYl
0 1
D) CO(1)
S(3:0) L‘)Z>°‘ﬂ
XORCY
f“) MUXCYl
0 1
D(1) CO(0)
BB S
XORCY
E(O) Muxcvl 0(3:0)
0 1
D(0)
P
XORCY
i e
Slice Carry Logic
X10937

ME

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
TATFAANDZDOMOaY 7 (LUT) IS ET, @milfy)— oy 7id, AR, hvoZ E s A
I DERE T 7 ary OREEICNZ R IEDaLy L —F TRUAR Fa—& aPvys #—k (AND, OR, XOR
) REoxroMmonyy s Ty rva iIEHTEET,

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
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& XILINXs

THAVDANFE

AARBE v —ay Gl

e He 0%
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
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

CARRY4_inst : CARRY4

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

-- End of CARRY4_inst instantiation
Verilog 581t (A2 A2 T—23Y)

// CARRY4: Fast Carry Logic Component
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

CARRY4 CARRY4_inst (

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

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

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

);
// End of CARRY4_inst instantiation

EER N

Virtex—6 FPGA OB (2 —HF— HARB LT —ZL—h)
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EI3F: FTHAY ILAVE & XILINXe

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

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,

TDTVL ALV NE A —RERETAEAIE. CDO U B RO L AL D CDI B ZEEfmT 52T 1 DO IT L
Fr—rOFT—% (LUT T&IZ 32 B h) THEEO L A M a7 Fal—a TEEd,

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
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& XILINXs FEIE: THAY ILAVE

_\\'U:'f./ DANB 77_ I£

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

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

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

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

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

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

WOEITTRTIHC, 06 BLO 05 OFHEREIL. BIED INIT fEIZEASWTWET,

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]

72L& %13 INIT fli23 FFFF8000 DA%, kiR AR L ET .
06 =14 £721% (13,12, 11, BL10)
05=13.12. 11, BEXI0

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

SRR EMS
B BT & TI4IE £ BA
INIT 16 4 32 B ME T _CEn IOV A NOYIIMEZ TR ELET,
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- CFGLUT5: Reconfigurable 5-input LUT
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

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

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

-- End of CFGLUT5_inst instantiation
Verilog 581t (A2 RB2 T —23Y)

// CFGLUT5: Reconfigurable 5-input LUT
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

CFGLUTS #(
- INIT(32”h00000000) // Specify initial LUT contents
) CFGLUT5_inst (
.CDO(CDO), // Reconfiguration cascade output
.05(05), // 4-LUT output
.06(06), // 5-LUT output
.CDI(CDI), // Reconfiguration data input
.CE(CE), // Reconfiguration enable input
_.CLK(CLK), // Clock input
-10(10), // Logic data input
_11(11), // Logic data input
_12(12), // Logic data input
_13(13), // Logic data input
_14(14) // Logic data input
);

// End of CFGLUTS_inst instantiation

E=3 R

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

DCIRESET

72T 47 : DCI State Machine Reset (After Configuration Has Been Completed)

DCIRESET
RST] | LOCKED

X10101

M=

TOFHAy ZUAVNT, A T4 X2l —1a %I DCl AT —h w2y AL HLET,

R—bDEREA

R—r4 24T = HBE
LOCKED H 1 DCIRESET LOCK 25 —ZZH /)
RST AN 1 DCIRESET FERI#V-EY AT

THAUDANFE

AVARB L Z—ay HeAE
HERR S
CORE Generator™ X w4 —F ARy
~7adOHPR—h FN

VHDL 821k (/2 RA T —23Y)

WD 2 ODOLBFEELARNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- DCIRESET: Digitially Controlled Impedence Reset Component
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

DCIRESET_inst : DCIRESET

port map (

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

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

-- End of DCIRESET_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com
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EI3F: FTHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// DCIRESET: Digitially Controlled Impedence Reset Component
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

DCIRESET DCIRESET_inst (

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

);
// End of DCIRESET_inst instantiation
IR R

Virtex—6 FPGA OB (2 —HF— HARB LT —#L—h)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FEIE: THAY ILAVE

DNA PORT
TJ1)2=5 47 : Device DNA Data Access Port
DNA_PORT
DIN pouT b——o
READ
SHIFT
CLK
B

DNA_PORT #fEHTAHLHHA DL TR LI RAZICT VEBATEET, 2OV T LY RAZZITF /X34 AD Device DNA
F— X R (BEHELRNID) NELIATNET, ZOarR—R Ml HT5E. DNA F—% Ev iy 7k 77k
TELHET TR MRE v M E®TZ0, DNA & —4%& 10— /L4 —/"— (I 7k TURM;ED DNA F—2DOKE) +52
ELTEET, ZOar R —RMIFEIZ FPGA By hAR — AD R EAae’—Bh Ik A Z DRI AT
SnFT, ELLEMET DI, ANBIOHIET X TTFAUICEERILET, Device DNA 7 —H 2T 72 AT 5
WX EJ . 77747 High ® READ 1§ 5% 1 7y A7V High IZLTY 7 LY AZ EHEARATL LENRHD F
T, VIR LURENFEIAENDE, T 7T 47 High @ SHIFT AJ13A 32— L2720, DOUT /1R — b7 —
AMEVIAEN, T —HFRREW 7T IRNET, BINOT —213H55E 1L, @Hl7eny v 7% DIN &~ — MG
BHE BT EVRDY TR LY RAZDE DB TEE Y, DNA F—F&2o— L4+ — —3 584513, DOUT R—h%
BH2 DIN AR —MMI#EEHE L, 57 BV DT 7 MEEDHZR TRILT —4 0™ 7 7 RESNAIOICLET, BINT —F 2%
TG A 1L, DIN AR — M2 BE 0 ICE @ T&Ed, B SIMDNA VALUE (347 a2 T, DNA 7—% v —/r
VAEI 2l — gy AIONIERETEET, T AN RTIE, Y32l —gr EF LD Device DNA 5 —4% Bk
X4 _TO0 TY,

A — 0D B8

R—b4£ 4T B A

CLK A 1 a7 N7

DIN AT 1 =Y — F—F AT

DOUT A 1 DNA 157 —%

READ AT 1 727747 High ®u—K DNA, 7277 47 Low D&t H
LA

SHIFT AT 1 77747 High D37~ £ 32—7 VA J

THAODANEE

AV AL =g HEAE

HE R ol

CORE Generator™ BL O 4 —FK A ]

~ZudDYR—h K]

ELKEEST 28502 ANBLOH 2T N TT AL £7,
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EI3F: FTHAY ILAVE & XILINXs

AR R 1%

B BT & TIAILE E

SIM_DNA_VALUE 16 M4 57 h00000000 57”h00000000 HOEPLD T T TASNTWS T ID ix
0000000 ~ 0000000 FBELET,
Y@ Eilisiitininig

VHDL 883k (/2 RA O T—23Y)
WD 2 OO NDNIFELRWIEEIT, a— L T T4 T4 B S ORNZELOfF £,

Library UNISIM;
use UNISIM.vcomponents.all;

-— DNA_PORT: Device DNA Access Port
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

DNA_PORT_inst : DNA_PORT
generic map (

SIM_DNA_VALUE => X""0000000000000000" -- Specifies the Pre-programmed factory ID value
)
port map (

DOUT => DOUT, -— DNA output data

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

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

READ => READ, -- 1-bit Active high load DNA, active low read input
SHIFT => SHIFT -- 1-bit Active high shift enable input

N

-- End of DNA_PORT_inst instantiation
Verilog g2 ({2 RAVL T—23Y)

// DNA_PORT: Device DNA Access Port
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

DNA_PORT #(
-SIM_DNA_VALUE(57~h000000000000000) // Specifies the Pre-programmed factory ID value

)
DNA_PORT_inst (

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

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

_DIN(DIN), // 1-bit User data input pin

-READ(READ), // 1-bit Active high load DNA, active low read input
_SHIFT(SHIFT) // 1-bit Active high shift enable input

)
// End of DNA_PORT_inst instantiation

s HIEHR

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

Virtex-6 547 31) 4K (HDL A)
118 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H



http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

& XILINXs HEI3E . FHAY ILAVE

DSP48E1

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

DSP48E1

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

D(24:0) CARRYOUT(3:0) |
INMODE(4:0)
OPMODE(6:0)
PCIN(47:0)
—lcaravcascin PCOUT(47:0) |
——]CARRYIN
—]cEAt
—]cEA2 P(47:0) |
——{ceAD

—{ CEALUMODE

—cEB1
—ceBe CARRYCASCOUT

—jCEC

——CECARRYIN

—CECTRL MULTSIGNOUT
——CED

—— CEINMODE

——CEM
—CEP OVERFLOW

—CLK

—MULTSIGNIN

—RSTA PATTERNBDETECT
—— RSTALLCARRYIN

——RSTALUMODE

——|RsTB
—]RrsTC PATTERNDETECT

—RSTCTRL

——RSTD

—— RSTINMODE UNDERFLOW
—RST™M

——RSTP

X11149

M=

ZOTF WAL L ANE, Virtex®—6 IZG FNALEMENEWEZHEON—RIP 7uy s T, %<® DSP 7 /LT X
ATRONA/ N CEERHBEWEPERTEFET, 207 oy Tl BE A FiENERLE ), BE, &
fE. U7 b, WAL, BRI O — R SN EITTEES,
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& XILINXs

FTIE: THAY ILAVE
R— k0D 55 B
R—r4 BT ) B HE
A[29:0] A 30 FHEI/BIEMES~D 25 B b T —F AN Ed3mE R/ vy s
a=vk (LU) ~® 30 vk MSB & —#% A}
ACIN[29:0] AT 30 R—F A DDA —R AT, BAFr—REEHSH TS EALo DSP
ATAAD ACOUT It LET, FEHLAWEAIL, R—F &7
_RC¥ulcLET,
ACOUTI[29:0] Hi 7 30 AR—b A DHAF—RKHIIT, DA —REEFIN TS FALD DSP A
FAAD ACIN IZ#ERELE T, LW AR LET,
ALUMODE3:0] AT 4 MEBIOEEEZE Y Y7 2=k (LU) 77207 a EER
T 5 AT TT,
B[17:0] A7J 18 FHIA~D 18 By T—X AN FRITMEL/ v yr 2= (LU)
~D 18 v LSB T —4% AN
BCIN[17:0] ATJ 18 R—hk B OB AR —K AT T, WA —REEHESN TS BT DSP
AFAAD BCOUT 12 LET, HALRWEAIT, R—h T
_RC¥rlZLET,
BCOUT[17:0] Hi 7 18 R—F B OARr—RH DT, WA —FEHESI WD FALOD DSP A
FAA O BCIN (L ET, HEHLRWG AT RERICLET,
C[47:0] A7 48 MEEE /sy 2=k (LU) ~® 48 E vk F—X AN BIO (F
7203) &=
CARRYCASCIN AH 1 fE DSP RS AZMED A —R ¥ — AT
CARRYCASCOUT H 1 TAL DSP AFAZ~D AT —R Fx—H 7
CARRYIN AF 1 MBEE/ aYyr 2=y (LU) ~DOIEF vV — A S
CARRYINSEL[2:0] AT 3 DSP ATZAA~DF ¥ — A1/ — A% FINLET,
CARRYOUTI[3:0] H 7 4 TEEALE NE ., BERE) OXx)—HN1E 5,
USE_SIMD %% FOUR12 M4 . CARRYOUT 13 A f 4/ a5/
nYyr a=yh (LU) ZNENNED 12 B hOFy)—H 1%
BLET,
USE_SIMD 7% TWO24 ™334 . CARRYOUT 1T B f8s/ INE &7
b0 24 EvhoxxU—H 1EFELET,
USE_SIMD 7% ONE48 D34 . CARRYOUT | R8s/ & s/ v
V7 a=yh (LU) HhoDOME—DFZF X ) —H 1T,
CEAD ATJ 1 BEINESE ) AD SA T I VIOREDT V547 High Dray
AF—TINTT, FEHLRVEGEE ADREG=1 OB & T imEEEZ 1
{2, ADREG=0 O A imBEE 0 \CLET,
CEALUMODE AAH 1 ALUMODE A fjL 2% (ALUMODEREG=1) ®7 75+~ High ®2
Oy AX—7NVTE, FRHLARAWSAITHRBEEL 1 ICLET,
CEALl AN 1 AR—F LI RAZ (AREG=2) DT 7747 High /vy A 3x—T v
T, HHLRWEAL AREG=2 DA ITREMEE 112, AREG=0 F/-
X1 OBEITHBMEEZ 0 ICLET, 2 DDLU AXEH AT DA,
ZOLVAFN T EBRIZRVET, XA4FIvr AB 77 8RR SN
TWAEE  Zorayy A3 —7 11 INMODE=1 |2 A X FE 7,
CEA2 AN 1 AR—KNVLIREDT 7547 High Drayy Ax—7 LT, HRALA
WG L AREG=2 D& I BLEZ 1 12, AREG=0 71X 1 O%&EIE
MEEE 0 IZLET, 2 DOV AFEFHTIHEIF, ZOL VR
202 BEHIZRDET, LURERHEHINTWAEE (AREG=1),
CEA2 Nonmy ) A F—TNVTT,
Virtex-6 54731 A4 F (HDL A)
120 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H




& XILINXe

R—r4 BT ] B EE

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

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

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

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

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

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

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

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

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

CLK AT 1 DSP A5 AAD a7 N F

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

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

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

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

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

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

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

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

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

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

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

R—r4 24T =) B EE
PCIN[47:0] A7 48 A=k P OOARr—R AT, DA —REHESILTND EALD DSP
AZGAAD PCOUT (2 LE T, EALRWGAIL, A—r&T
~_TPricLET,
PCOUTI[47:0] H 7 48 AR—bFP DOIARFr—FH )T, WA —REEF SN TWD FALD DSP A
FAAD PCIN IZHELFET, LW S IIRERICLET,
RSTA AH 1 A R—hk LY 2% (AREG=1 F721% 2) 7 27547 High DRIk
T, FEALLRWE A ITREMES 0 ITLET,
RSTALLCARRYIN A 1 2%y — AL 2Z (CARRYINREG=1) O 7 277 47 High D[
Ty T, FEHLRWSGAILWEEL 0 ICLET,
RSTALUMODE AH 1 ALUMODE L 2% (ALUMODEREG=1) ® 7 75 1~ High ®[FI#]Y
tohT, FHLAWEAITGREEE 0 ICLET,
RSTB AT 1 B R—h L2 & (BREG=1 %£721% 2) 77547 High R~k
T, FALRWESITREES 0 IcLE T,
RSTC A 1 C R—h LY A% (CREG=1 ¥£721% 2) T 27547 High DRIV LYK
T, FEALLRWE A ITREMES 0 ICLET,
RSTCTRL V| 1 OPMODE 3 L% CARRYINSEL L ¥ 2% (OPMODEREG=1 LW
CARRYINSELREG=1) ®7 277 47 High ®RE#VEvhT, FHHALAR
WA IEmEMEE 0 ICLET,
RSTD AN 1 D R—k LI AX (DREG=1) DT 77 47 High ORIV YT, £ H
L7aWGEILinsEs 0 lIcLEd,
RSTINMODE AH 1 INMODE L ¥ A% (INMODEREG=1) ®7 77 47 High ®R#V &~k
T, AL WESITmEMA 0 IcLET,
RSTM AF 1 FHIL VAKX (MREG=1) O7 77 47 High ®R#VEv T, HHL
oW AT 0 I2LET,
RSTP AT 1 HJL 2% (PREG=1) 7T 77 17 High OR#VEv T, EHLZ
WA IR EEZ 0 lICLET,
UNDERFLOW H 1 PXZ— AR HHERDME &3 PREG=1 DX, INES/ BfETT & —
Jua—%&HmHTAT7 7747 High DHFH1TF,
THADARNFE
A VARR L T—q wJ
Ejid i 0E
CORE Generator™ 8L 4 —FK AH]
~7a@HR—h nJ
AR E
B /AT {[E] TI4ILE £ BA
A INPUT pe2l DIRECT , DIRECT A E7213 ACIN OWF A RIRLET,
CASCADE
ACASCREG Jhe 1,0.2 1 AREG EMLMAEDETHEAL, A WA —K
ACOUT ® A AL AZOHAEEELET,
AREG OfELL FIZTAMERHDET,
Virtex-6 54731 A4 F (HDL A)
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& XILINXs

B BT & T4k £ BA
ADREG P 1.0 1 AIE ML) (AD) RATTA2 LI AZD
ERZBIRLET, AD AT T LI R F %
FERTIHEF IR ELET,
ALUMODEREG EiLT 1.0 1 ALUMODE A&V AR T D E1T
LIZRELET,
AREG HH 1,0,2 1 AANNDORATIAL DS ERELET,
AUTORESET._ =il NO_RESET NO_RESET PRE— AR RN D Iy AT
PATDET AN FeHE LTS8, DSP AFAAD R LY AZ (B
MATCH EENIN T 2HE) R DI A7V TH
Iy L ET, RESET MATCH BLO
RESET NOT MATCH & & T, & —r N —#
Lize&, R —0 NREOY A7V T—
BLARWAEIOY A2 LTI —HL T zbx,
DSP AZA AT P LY AZEIRDI AT A7
IVCHBEIMNIZ By T RENERELET,
B_INPUT pa==l DIRECT | DIRECT B F£721% BCIN DWW A BIRLF9,
CASCADE
BCASCREG HEH 1,0.2 1 BREG B ASbETHEAL, B A7y —K
BCOUT ® B ANV AZ DO EIEELET,
72721, BREG DL FIZT 20 ERHNET,
BREG TR 1,0,2 1 B ASIONAT T4 DBEEEEELET,
CARRYINREG FH 1.0 1 CARRYIN AN &LV AZIZHEANT H8E 1%
WCRRELET,
CARRYINSELREG Eicd 1.0 1 CARRYINSEL ANEV AR T D56 1F
g.pX/:EL/jE‘@_
CREG HLH 1.0 1 CANDORAT T DB ERELET,
DREG FLHh 1.0 1 D AJTDONRATITA L DERERELET,
INMODEREG HEH 1.0 1 INMODE A &L AZZHMNTHHEAIT 11
HRELET,
MASK 16 % 48’ h000000 48’ h3fff NE—UBHER RSN~ AZE R EL
000000 ~ iiiiitig *7,
48 hifFTT
MREG LiLy 1.0 1 RN M) AT T v/xémﬁﬂ%
BRLET, FHITLEEIE L ICRELET,
OPMODEREG JLHr 1.0 1 OPMODE AN %L P AXITEANT D51
IR ELET,
PATTERN 16 %% 48”h0000000 T _TEn INE— g TSNS Y — U B RE
00000 ~ LET,
48 hifFTnT
PREG LT 1.0 1 P %L RZHEANT DY LIZEREL

FI, LIURFENTHIIC :I CARRYOUT
CARRYCASCOUT ., MULTSIGNOUT,
PATTERNB_DETECT. PATTERN_DETECT.
PCOUT N&Eh E1,
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Bt BT & TIAIE sRER

SEL_MASK P MASK. C, MASK NE—U g CHERHEND AT EEELE
ROUNDING._ T, C BILONMASK [F/8F — ki H 8 CHEYE
MODEL, BINZEHSNDETYT (W E, A —"—7
ROUNDING._ o —f 72 2), ROUNDING_MODEL (C 23— 1
MODE2 SEIZT 7R BX U ROUNDING MODE2 (C

N— 2 DIV TN I AT ar TLYURSZ

AT C R—NH S X HRI~ A7 23RN

LEt, 2hbDHHE—RIL, Virtex—6 FPGA
DSP48E1l 7' uw 2—H%— HARIZHDHIHIT/8
H— R E L T DSP AT A A TOILIK
HOMEREZR AL T UA T HDIHE AL E T,

SEL_PATTERN ST PATTERN, C PATTERN SSE—RR H SR Ol  S D — L A R
LET,
USE_DPORT 7—n FALSE. TRUE FALSE Hi B N2 43 00 D A — b f AR IR
R LET,
USE_MULT CFF MULTIPLY | MULTIPLY FEAOMEH T IEEBINLUET, NONE (T3
DYNAMIC, NONE ETHE, MER/ 0Dy 2=y ko I fii

THEXICENEEH N TEET, DYNAMIC 1,
=P =N A%B & AB X A F I 7T EZ
TWTL 2D 2 DD/NADT — AN — A ZAI
TERSGTHIENMETCHHI AR LET,

USE_PATTERN_ pa=vi NO_PATDET . NO_PATDET PATDET iR ETHE N2 — RN I
DETECT PATDET L —ay EFTVEBLUOAE =R 77 AV TH
72 E9,
USE_SIMD pa=il ONE48, FOUR12, | ONE48 SIMD (Single Instruction Multiple Data) Jl% 8%/
TWO24 Yy y =y O iEZRIRUET, 48

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

VHDL 8§83k (/2 RA O T—23Y)
WD 2 ODOILXNDNIFELRWIEEIT, a— LT T4 T4 B S ORNZELOfF £,

Library UNISIM;
use UNISIM.vcomponents.all;

-— DSP48El: 48-bit Multi-Functional Arithmetic Block
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

DSP48E1_inst : DSP48El
generic map (
-- 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"

Virtex-6 547 31) 4K (HDL A)
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i
foi
!
g
A
\l

)

MASK => X"3FFFfffreeee”,
PATTERN => X'000000000000",
SEL_MASK => "MASK",
SEL_PATTERN => "PATTERN",
USE_PATTERN_DETECT =>

ACASCREG => 1,
ADREG => 1,
ALUMODEREG
AREG => 1,
BCASCREG => 1,

BREG => 1,
CARRYINREG => 1,
CARRYINSELREG => 1,
CREG => 1,
DREG => 1,
INMODEREG
MREG => 1,
OPMODEREG => 1,
PREG => 1,

USE_SIMD => "ONE48"

=> l,

=> 1,

port map (

-- Cascade: 30-bit (each) Cascade

ACOUT => ACOUT,

BCOUT => BCOUT,

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

-- Control: 1-bit (each) Control

OVERFLOW => OVERFLOW,

PATTERNBDETECT => PATTERNBDETECT,
PATTERNDETECT => PATTERNDETECT,

UNDERFLOW => UNDERFLOW,

-- Data: 4-bit (each) Data Ports

CARRYOUT => CARRYOUT,

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

BCIN => BCIN,

CARRYCASCIN => CARRYCASCIN,
MULTSIGNIN => MULTSIGNIN,

PCIN => PCIN,

-- Control: 4-bit (each) Control

ALUMODE => ALUMODE,
CARRYINSEL => CARRYINSEL,
CEINMODE => CEINMODE,

CLK => CLK,

INMODE => INMODE,

OPMODE => OPMODE,
RSTINMODE => RSTINMODE,

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

A => A,
B => B,
C => C,
CARRY IN
D =>D,

=> CARRYIN,

CEA1l => CEA1l,

CEA2 => CEA2,

CEAD => CEAD,

CEALUMODE => CEALUMODE,
CEB1 => CEB1,

CEB2 => CEB2,

CEC => CEC,

CECARRYIN => CECARRYIN,
CECTRL => CECTRL,

CED => CED,

CEM => CEM,

CEP => CEP,

RSTA => RSTA,

RSTALLCARRYIN => RSTALLCARRYIN,

RSTALUMODE => RSTALUMODE,

""NO_PATDET",

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

nee,

“'MASK™,

""ROUNDING_MODE1",

"'ROUND ING_MODE2™

Select pattern value ("'PATTERN" or "C')
Enable pattern detect ('PATDET" or "NO_PATDET")
-- Register Control Attributes: Plpellne Register Configuration

Number of
Number of
Number of
Number of
Number of
Number of
Number of
Number of
Number of
Number of
Number of
Number of multiplier pipeline
pipeline stages for
pipeline stages for
SIMD selection ('ONE48",

Number of
Number of

Ports

-- 30-bit A port cascade output
-- 18-bit B port cascade output

pipeline
pipeline
pipeline
pipeline
pipeline
pipeline
pipeline
pipeline
pipeline
pipeline
pipeline

stages
stages
stages
stages
stages
stages
stages
stages
stages
stages
stages

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

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

4-bit

Inputs/Status Bits

"TwWo24",

or 1)

(O, 1 or 2)
CARRYIN (0 or 1)
CARRYINSEL (0 or 1)
(0 or 1)

(O or 1)

INMODE (O or 1)
stages (0 or 1)
OPMODE (0 or 1)

P (Oor1

"FOUR12"™)

Overflow in add/acc output
Pattern bar detect output
Pattern detect output
Underflow in add/acc output

Carry output

48-bit Primary data output
Ports
-- 30-bit A cascade data input
-- 18-bit B cascade input

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

W

Inputs/Status Bits

ALU control
Carry select i

input

nput

Clock enable input for INMODEREG

Clock input
INMODE control

input

Operation mode input
Reset input for INMODEREG

O-bit A data input

18-bit B data input
48-bit C data input
1-bit Carry input signal
25-bit D data input
- Reset/CIock Enable: 1-bit (each) Reset/Clock Enable Inputs

1-bit
1-bit
1-bit

|
COOOTCToOCUTUoOTUoTUoOTUTUT
e )

RPRRRPRRRRERRRERRER
=

Clock
Clock
Clock
Clock
Clock
Clock
Clock
Clock
Clock
Clock
Clock
Clock
Reset
Reset
Reset

enable i
enable i
enable i
enable i
enable i
enable i
enable i
enable i
enable i
enable i
enable i
enable 1

nput for
nput for
nput for
nput for
nput for
nput for
nput for
nput for
nput for
nput for
nput for
nput for

input for AREG
input for CARRYINREG
input for ALUMODEREG

1st stage AREG
2nd stage AREG
ADREG

ALUMODERE
1st stage
2nd stage
CREG

CARRY INREG
OPMODEREG and CARRYINSELREG

BREG
BREG

between A/ACIN and ACOUT (0, 1 or 2)
for pre-adder (0 or 1)
for ALUMODE (O
for A (0, 1 or 2)
between B/BCIN
for B
for
for
for C
for D
for

and BCOUT (0, 1 or 2)
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RSTB => RSTB, -

RSTC => RSTC, -

RSTCTRL => RSTCTRL, -

RSTD => RSTD, -

RSTM => RSTM, -

RSTP => RSTP -
);

-- End of DSP48E1_inst instantiation

bit Reset input for BREG

bit Reset input for CREG

bit Reset input for OPMODEREG and CARRYINSELREG
-bit Reset input for DREG and ADREG

bit Reset input for MREG

bit Reset input for PREG

Verilog 58k ([ RE2 T —3Y)

// DSP48E1l: 48-bit Multi-Functional Arithmetic Block
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

DSP48E1 #(
// 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 (1l=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 (O or 1)

.CARRY INSELREG(1), // Number of pipeline stages for CARRYINSEL (O 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 (O or 1)

.MREG(1), // Number of multiplier pipeline stages (0 or 1)

_.OPMODEREG(1), // Number of pipeline stages for OPMODE (O or 1)

.PREG(1), // Number of pipeline stages for P (0 or 1)

-USE_SIMD("'ONE48'") // SIMD selection (‘'ONE48", "TW024", *"FOUR12'")

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

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

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

. OVERFLOW(OVERFLOW) , // 1-bit Overflow in add/acc output

_PATTERNBDETECT (PATTERNBDETECT), // 1-bit Pattern bar detect output
-PATTERNDETECT (PATTERNDETECT), // 1-bit Pattern detect output

-UNDERFLOW(UNDERFLOW) , // 1-bit Underflow in add/acc output
// Data: 4-bit (each) Data Ports

-CARRYOUT (CARRYOUT), // 4-bit Carry output

P(P), // 48-bit Primary data output

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

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

// Control: 4-bit (each) Control Inputs/Status Bits

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

.CARRY INSEL (CARRYINSEL), // 3-bit Carry select input
-CEINMODE(CEINMODE), // 1-bit Clock enable input for INMODEREG

Virtex-6 547 31) 4K (HDL A)
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.CLK(CLK), //
- INMODE(INMODE) , //
.OPMODE (OPMODE) , //
-RSTINMODE(RSTINMODE) , //
// Data: 30-bit (each) Data Ports

ACA), //
.B(B), //
.C(O), //
-CARRYIN(CARRYIN), //
.D(D), //
/ Reset/Clock Enable: 1-bit (each)
.CEA1(CEAl), //
.CEA2(CEA2), //
.CEAD(CEAD), //
. CEALUMODE (CEALUMODE), //
.CEB1(CEB1), //
.CEB2(CEB2), //
.CEC(CEC), //
.CECARRY IN(CECARRYIN), //
.CECTRL(CECTRL), //
.CED(CED), //
-.CEM(CEM), //
.CEP(CEP), //
-RSTA(RSTA), //
-RSTALLCARRYIN(RSTALLCARRYIN), //
-RSTALUMODE (RSTALUMODE) , //
-RSTB(RSTB), //
-RSTC(RSTC), //
-RSTCTRL(RSTCTRL), //
-RSTD(RSTD), //
-RSTM(RSTM), //
-RSTP(RSTP) //

);
// End of DSP48El_inst instantiation

EER N 2

t Clock input

t INMODE control input

it Operation mode input

t Reset input for INMODEREG

30-bit A data input

18-bit B data input

48-bit C data input

1-bit Carry input signal

25-bit D data input

Reset/Clock Enable Inputs

1-bit Clock enable input for 1lst stage AREG
1-bit Clock enable input for 2nd stage AREG
it Clock enable input for ADREG

Clock enable input for ALUMODERE
Clock enable input for 1lst stage BREG
Clock enable input for 2nd stage BREG
Clock enable input for CREG

Clock enable input for CARRYINREG
Clock enable input for OPMODEREG and CARRYINSELREG
Clock enable input for DREG

Clock enable input for MREG

Clock enable input for PREG

Reset input for AREG

Reset input for CARRYINREG

Reset input for ALUMODEREG

Reset input for BREG

Reset input for CREG

Reset input for OPMODEREG and CARRYINSELREG
Reset input for DREG and ADREG

Reset input for MREG

Reset input for PREG

-

RS R b S R R kb
OCOO0OO0O0OO0O0O0O0000O00000O00
-

L
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EFUSE_USR
)25 47 : 32-bit non—volatile design ID
EFUSE_USR

EFUSEUSR(31:0) P

X11150

ME

THANEFDOE YN (BT FANZEHE L ID 728) 2 AT HEZR 32 O A E R b= — X2 JTAG /L TH
WrrEALET,

A — 0D B8

R—r4 BT B B4 BE

EFUSEUSR[31:0] 7 32 Z—HF— Eba—X LIURAZDHE
THADARNFE

AVAR Y T—gy HELE

i ]

CORE Generator™ 8L 4 —FK NGl

~7adPrR—h ]
ERATELE M

B 247 & T4 5 BA

SIM_EFUSE_VALUE 16 327h00000000 ~ | 32”h00000000 Ylab—var TSRS 32 Bk

32 hiffree DARAEIFMET VA2 ID OFE

VHDL 883k (A2 RA T—23Y)
WD 2 SOTRFELRVEAIL, 28— L TIr T 1745 S ORI AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- EFUSE_USR: 32-bit non-volatile design ID
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

EFUSE_USR_inst : EFUSE_USR
generic map (

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

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

-- End of EFUSE_USR_inst instantiation

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

// EFUSE_USR: 32-bit non-volatile design ID
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

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

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

EER AR

Virtex—6 FPGA OB (2 —F— HARBLOTF —#L—F)

Virtex—=6 547 351) 5i/4F (HDL )
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FDCE

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

2 o

¢ |

CLR o

BME

CDOTFHAL TV AVNE, Zuvl A3 =T IVEIRMIVT RNHHE—~D D AT 7T 7y T4, savs A
F—7 v (CE) 2’ High, FEFRIIZU7 (CLR) 2% Low O4 . Z7uv 7 (C) 73 Low 225 High ICHIW DA LXICT —4
AS1 D) DERTFT —2H 1 (Q) 12BN ET, CLR 28 High 127262  1Z3Hh DT RTOANTEESL. H 5 (Q @
B2 Low Iy REVET, CE 2 Low DIGE ., Z7ay 7EBITEAEINET,

ENEMAGT 2L, 207V T Ty FEIEFBNT VT S, AR Low 12720 FEF, FPGA Tk, Zm— 3L vk
/UEyh (GSR) 27 /T 4712958, BIRRARKOREEZS 2L — 30 T&ET, GSROTF 74V MITIT47
High T 23, STARTUP_architecture 3> iRV GSR AT DHNIA L R—REBINTHET 7T 47 Low IZTEET,

mER

AN H A
CLR CE D C Q

1 X X X 0]

0 0 X X Bkl
0 1 D 1 D
FHAUDANT &

AVAR S m— gy ]

e e

CORE Generator™ BL U7 4% —K NGl

~7udHFR—h KA

FERAIELE S

B BT E T4 sRER

INIT 2 #% 0, 0 DL T F Ll — T BO Q A DIIEEEE,
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-6

-- Xilinx HDL Libraries Guide, version 12.3

FDCE_inst : FDCE
generic map (

INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (

Q =>Q, -- Data output

c=2¢C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D=>D -- Data input

)s

-- 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).

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

FDCE #(

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

-QQ), // 1-bit Data output

.C(O®, // 1-bit Clock input

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

.CLR(CLR), // 1-bit Asynchronous clear input

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

// End of FDCE_inst instantiation

s IR

Virtex—=6 FPGA D& F} (= —% — TARBLIOT —4>—1)

Virtex-6 4731 7K (HDL F)
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FDPE

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

PRE

)

FDPE

PR
m
o

X721

ME

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 T, ENatiE 5L, 77 7y A3 FERMIC TV By S, HJ)23 High (12720 F3, 7 o—30 &y
K VUEYh (GSR) 77T 4712958, BIREAROIRELZY 2L —aTEET, GSROFT 74V MEIT 7T 47
High T3 3. STARTUP_ architecture 3> iRV GSR AT DHINIA L N —R&iBINTHET 7T 47 Low ICTEET,

WmIER

AR WA
PRE CE D C Q

1 X X X 1

0 0 X X gfLL
0 1 D 1 D
FHEALDANF &

L RB T Ay -

HE e

CORE Generator™ BX U 4% —K NG

~7uadH%R—h NGl

ARG EMS

B 24T & TI4IE &5 BA

INIT 2 4K 0.1 1 74X alb—artho Q I OWMIEAIEE,
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VHDL fEift ({2 RA2 L T—23Y)
RO 2 DDIXPFELRVE G, a8 =L T2 T4 T E S ORIV 1T £
Library UNISIM;
use UNISIM.vcomponents.all;
-- FDPE: Single Data Rate D Flip-Flop with Asynchronous Preset and
- Clock Enable (posedge clk).
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3
FDPE_inst : FDPE
generic map (
INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (
Q =>Q, -- Data output
c=2¢C, -- Clock input
CE => CE, -- Clock enable input
PRE => PRE, -- Asynchronous preset input
D=>D -- Data input
):
-- 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).
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
FDPE #(
-INIT(1”b0) 7/ Initial value of register (1’b0 or 1’bl)
) FDPE_inst (
-QQ), // 1-bit Data output
.C(O®, // 1-bit Clock input
.CE(CE), // 1-bit Clock enable input
_.PRE(PRE), // 1-bit Asynchronous preset input
.D(D) // 1-bit Data input
):
// End of FDPE_inst instantiation
5 1
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EI3F: FTHAY ILAVE & XILINXs

FDRE

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

FDRE

g
X3719

M=E

ZOTFHAy TLAVNE, T—4 D), /vy A F—7 )b (CE), RAHVEtvr R OF AN ET—2H 1 (Q) D HL
—DDEAT 7V T T7ay T, FEVEYR AT (R) 2 High (2725&  1ZDATNTEHRSL, 70y (C) 2
Low 75 High (280 &b o ExI2H 1 (Q) 28 Low 12Uy hEHEd, R 728 Low, CE A% High ®#4& . 7177 Low
76 High ITEIVED5EXIT D AJTDOENR TV 7 7y Flie—RISvEd,

BHEMGTHE, 207y 77y I3RSV T S0, B8 Low (2720 E9, FPGA T, Z'e— VL &vh
/UEYh (GSR) &7 7747125, BIRFAREORELZ L I2L —aTEET, GSROTIHNAVNIT VT4
High T3 23, STARTUP_architecture > iRV GSR ATJDHIIA L =R EBINTHET 7T 47 Low IZTEFET,

MR

AR H A

R CE D ¢ Q

1 X X 1 0

0 X X kL
0 1 D 1 D
FHAL D AN

AR E—ay 7

HE i Hedz

CORE Generator™ BX U7 4% —K NG

~7uadHR—h NGl

ERATTRRGRME

=4E3 B4 fi& TIHIb BZLL]

INIT 2 % 0. 1 0 I TAF 2l — LA %O Q MO RIMEE R E,
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& XILINXs EI3E: THAY ILAVE
VHDL fEift ({2 RA2 L T—23Y)
WD 2 OOXBHFHELRVE AT, a8 — LTy T4 T E S ORI FHT £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- FDRE: Single Data Rate D Flip-Flop with Synchronous Reset and
- Clock Enable (posedge clk).
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3
FDRE_inst : FDRE
generic map (
INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (
Q =>Q, -- Data output
c=2¢C, -- Clock input
CE => CE, -- Clock enable input
R => R, -- Synchronous reset input
D=>D -- 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).
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
FDRE #(
-INIT(1”b0) 7/ Initial value of register (1’b0 or 1’bl)
) FDRE_inst (
-Q(Q), // 1-bit Data output
.C(O®, // 1-bit Clock input
.CE(CE), // 1-bit Clock enable input
-R(R), // 1-bit Synchronous reset input
.D(D) // 1-bit Data input
):
// End of FDRE_inst instantiation
5 1
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EI3F: FTHAY ILAVE & XILINXs

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

S

FDSE

Q
o |m 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 Tix, BhE#ET 2L, 77 7y A3 IERBNC TV 2y b, H 128 High (2780 F9, Z7o—s3L0 &y
NUEYR (GSR) 7 774712958, BIRBEARFORELZ T I2L —aTEET, GSROT 7HNVNMET I T47
High T3 23, STARTUP_architecture > iRV GSR NI DAL =R &BINTHET 7T 47 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 ]

e HELE

CORE Generator™ BL U7 4% —K NGl

~ 7D R—k A A]

FERAIRELE S

B 24T & TI+ILE &5 BA

INTT 2 % 0.1 1 DL TAF AL — A BD Q A O,
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& XILINXs EI3E: THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
RO 2 DDIXPFELRVE G, a8 =L T2 T4 T E S ORIV 1T £
Library UNISIM;
use UNISIM.vcomponents.all;
-- FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
- Clock Enable (posedge clk).
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3
FDSE_inst : FDSE
generic map (
INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (
Q =>Q, -- Data output
c=2¢C, -- Clock input
CE => CE, -- Clock enable input
S =S, -- Synchronous Set input
D=>D -- Data input
):
-- End of FDSE_inst instantiation
. —" -, ~ ~
Verilog 881k (A2 RAT T —3Y)
// FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
// Clock Enable (posedge clk).
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
FDSE #(
_INIT(1”b0) // Initial value of register (1°b0 or 17°bl)
) FDSE_inst (
-Q(Q), // 1-bit Data output
.C(O®, // 1-bit Clock input
.CE(CE), // 1-bit Clock enable input
.S(S), // 1-bit Synchronous set input
.D(D) // 1-bit Data input
):
// End of FDSE_inst instantiation
5 1
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EI3F: FTHAY ILAVE & XILINXe

FIFO18E1

J1)=F 47 : 18 k-bit 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 |—
—WRCLK FULL b—
—WREN RDERR |—
WRERR |—
X111

ME

Virtex®-6 7 /3 RZiE7 17 RAM WEEE £, 2H0 RAM @512 FIFO, B 8i=7—ET1E RAM, £7213N
JH RAM/ROM (36Kb F7-1% 18Kb) L Tar 7 4Xal —Ia TxFET, ZHbD 7 ay” RAM 121, KEOF L Fv
T T =B EED ORI TEE T, FIFOI8EL T, FIFO #|finy v 788 LN 18Kb 7'my/ RAM MM H S
F1, ZOFVIT 47T A4 YR X 4K, 9 E YR X 2K, 18 B R X 1K, F/21E 36 E vk X 512 207 4F 2l —aT
FEHTEEST, - ZOFVIT 4 IIEET 5T X TD FIFO 757 BLOAT —22AE 5242, RIE—RNE-1T
F a7 b—h GEFH) E—FOWFicbar 7/F 2l —iar TExFET, MYV L-7ay s TF a7 )b Jayy T—
FEFEHTHE. A HLIayy oy bEXAR Iy Y Ty VO A 7 2y MIL-> Tk, Empty, Almost Empty.
Full, 83X Almost Full 777 1 Z7uv s S AINRIZT AT —hENDZERHVET, 7ay IR FERBIOT-0D,
a2l —iary EFATEHZ—F— TARIRENTWDET AT —F b ATy P AL DBPRRESNET,

AE: 36 Bk X 512 U—K® FIFO (2%, FIFO18.36 i 2L ERHVE T, V—FENEL, T —ZIEDIA
War 74X al—arilid, FIFO36El #fEHc&xEd, 7L, =7 —(EIERIENIMARE A, FIF036.72 @
FIFO36E1 M H T2 M ERHVET,

R—bDEREA

R—r4£ BT = K HE

ALMOSTEMPTY H D 1 FIFO MEIXZE THAZLERLET, TOT7T7DOLEVVEIX
ALMOST EMPTY_OFFSET J@tE TR EL 7,

ALMOSTFULL H 1 FIFO BEIET7 N THDHIEERLET, ZOT7T7 DOLEVME
1% ALMOST_FULL_OFFSET BT ELET,

DI[31:0] AT 32 FIFO 5 —% A1/ A

DIP[3:0] AT 1 FIFO RUT 1 T —H N JJ/R A

DO[31:0] H 7 32 FIFO & —# i f1/3 A
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& XILINXs

R—r4 BA4T g e
DOP[3:0] H 7 4 FIFO YT 7 —F )R A
EMPTY H A 1 FIFO WNZECTHHZLERLET,
FULL H 7 1 FIFO W7V ThDHZEERLET,
RDEN A7 1 727547 High ® FIFO Y—F A x—7 /)L
REGCE AH 1 AT AEENT-EM FIFO O L2z vay s A
=7 )
RST AT 1 3ruavy Y AINT 7T 47 High® (FIFO u¥v7) O
FERIY YR (F 27/ L—ho FIFO i), Rk
(R FIFO)
RSTREG ASH 1 HAOL o220/ VEvh
WRCLK, Ah 1 FIFO V—FK 7/av/BIO0TA Zuyy (b EBRYTy T
RDCLK #{E)
WRCOUNT, H 7 12 FIFO XA /G HLARA &
RDCOUNT
WREN AT 1 77747 High ® FIFO Ak A% —7 L
WRERR, D 1 WRERR % FIFO N7 /L O RBICEZ AL NEITESNT-
RDERR EERLET,
RDERR (% FIFO NZEDOMICFHEAH LN EITENZD
LIRLET,
THADANFE
ALARB v m—ay Al
fi AR
CORE Generator™ 8L 4 —FK ASH]
~ZaOYR—h EiiAs
£ ~ y
ERAA R E M
B 247 & T4k ZREA
ALMOST_EMPTY._ 16 #E 137h0000 ~ 137h0080 ALMOST EMPTY 7527 % )15 %
OFFSET 13’ h8191 RAM OF — X & ELET,
ALMOST_EMPTY._ 16 % 13’h0000 ~ 13’ h0080 ALMOST FULL 752 %~ # 4% RAM
OFFSET 13’h8191 DT —FEERELET,
DATA_WIDTH HEH 4.9, 18, 36 4 FIFO IZ M BT —ZIg &R E
DO_REG FH 1.0 1 ENSYN OF —&% "ATF T LI A
EN_SYN 7 — /{3 | FALSE, TRUE FALSE FIFO BT a7V 7ay s (AL L7z 2 5
Drvyy) FEEY 1 >oray )
DOWT N TEMEL TWEERLET,
F a7 ray D4 1% DO_REG=1
THOHVLENRHYET,
FIFO.MODE el FIFO18 ., FIFO18 FIFO18 ¥£7-1% FIFO18.36 & — R %%
FIFO18.36 WLET,
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EI3F: FTHAY ILAVE & XILINXs

B BT & TIAIE ERER

FIRST_ WORD_FALL,_ 7 — 4% | FALSE, TRUE FALSE TRUE (23 &4 %& . RDEN 237 H—h

THROUGH ST FIFO IZHRANCEZIAENT
A DO T hEhnEd,

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

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

VHDL it (A REVS T— )
KD 2 ODLNIEIELR NS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO18E1l: 18KB FIFO (First In, First Out) Block RAM Memory
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

FIFO18E1l_inst : FIFO18E1l
generic map (

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

-- End of FIFO18E1l_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FEIE: THAY ILAVE

Verilog i1t ([ RE2 L T—3Y)

// FIFO18El: 18KB FIFO (First In, First Out) Block RAM Memory
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

FIFO18E1l #(
-ALMOST_EMPTY_OFFSET(13~h0080), // Sets the almost empty threshold
-ALMOST_FULL_OFFSET(137h0080), // Sets almost full threshold
-DATA_WIDTH(4), // Sets data width to 4, 9, 18, or 36
.DO_REG(1), // Enable output register (0 or 1) Must be 1 if EN_SYN = FALSE
-EN_SYN('FALSE™), // Specifies FIFO as dual-clock (FALSE) or Synchronous (TRUE)
_FIFO_MODE("'FIF018™), // Sets mode to FIFO18 or FIF018_36
-FIRST_WORD_FALL_THROUGH("'FALSE'), // Sets the FIFO FWFT to TRUE or FALSE
- INIT(36”h000000000), // Initial values on output port
- SRVAL(36~h000000000) // Set/Reset value for output port

)

FIFO18E1_inst (
// Read Data: 32-bit (each) Read output data
.DO(DO), // 32-bit data output
.DOP(DOP), // 4-bit parity data output
// Status: 1-bit (each) Flags and other FIFO status outputs
. ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit almost empty output flag
_ALMOSTFULL (ALMOSTFULL), // 1-bit almost full output flag

-EMPTY(EMPTY), // 1-bit empty output flag

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

-RDCOUNT(RDCOUNT), // 12-bit read count output

-RDERR(RDERR), // 1-bit read error output

-WRCOUNT(WRCOUNT), // 12-bit write count output

-WRERR(WRERR) , // 1-bit write error

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

_RDEN(RDEN), // 1-bit read enable input

-REGCE(REGCE) , // 1-bit clock enable input

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

-RSTREG(RSTREG), // 1-bit output register set/reset

// Write Control Signals: 1-bit (each) Write clock and enable input signals
-WRCLK(WRCLK), // 1-bit write clock input

_WREN(WREN), // 1-bit write enable input

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

_DI(DI), // 32-bit data input

_DIP(DIP) // 4-bit parity input

// End of FIFO18El_inst instantiation

EER AR

Virtex-6 FPGA D& ¥} (22— — TAFBLOT =& —1)
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EI3F: FTHAY ILAVE & XILINXe

FIFO36E1
J1)SF 47 : 36 kb 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 —
—RST DBITERR —
—RSTREG EMPTY |—
——WRCLK FULLf——
——WREN RDERR |——
SBITERR |——
WRERR |——
xi1152

S

Virtex®-6 7 /3A A3 7 17 RAM 238 & £i1, FIFO, H#Ei—7—§T1E RAM, F7213LA RAM/ROM (36 Kb %
721X 18 Kb) L Tary74¥al—ialrTxET, o7 ayy RAM IZIX, KEDOA U F v 7 —HEmmino
FHRICKATEES, FIFO36E]L 214 5&. 36Kb @ FIFO D7 1y RAM ~T7 7 EATEXE T, ZOarR—x
UM, B FIFO 757 L2 4 EYR XS8K U —R, 9 E YR X 4K U—FR 18 Bk X 2K U—F, 36 vk X IK U—
R, 72 €k X512 V—RORMEIET 27 v 7ay2 GER) FIFO RAM ELCar 7 4Falb—a TEET,

ML LTz ay 7 TT a7 Vv rayy E—REf 35546, iAtlray) 2oV bEX AL ay ) 2y VMO
T MTEo Tk, Empty, Almost Empty. Full, 353X Almost Full 7Z 773 1 7av s AT NI T 4T —hEhb
ZENBVET, ZavIBNERIBIOED, P32l —ay BEFATIEa—Y — HARIGTRENTWAET AT —h L
ATy Y ATND BN SN ET,

AE: 72wk X512 U—R® FIFO [21%, FIFO36_72 i 3 2L ERHVE T, V—REN DR T —XIEDOSk

War 74 ¥ 2l —auilid, FIFOI8EL AL E T, 72720, =7 —EERIENL ARG G613, FIFO36.72 Z{#
HTA2ULERNHYES,
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& XILINXs

AR— D 5t 5

R—r4£ 24T = T4 BE

ALMOSTEMPTY H 1 FIFO 2MFIXETHHILERLET, ZOT7T7 OfEIX
ALMOST EMPTY_OFFSET J@&tECHELET,

ALMOSTFULL H 7 1 FIFO MEFE 7NV THDHIEEZRLET, ZOT7TT7 DI
ALMOST _FULL_OFFSET @M ELEd .

DBITERR H 77 1 TN Evh 2T —PHHEN-ZEE2 R ECC 777 a
UINLDAT—HAM T, T HYE X, EN.ECC_READ
% TRUE [ DM ENRHVET,

DI[63:0] AT 64 FIFO 7 —4 A JJ/3 A

DIP[7:0] A7 8 FIFO RUT 4 T —H% AN FJ/R A

DOI[63:0] 7 64 FIFO 7 —% i J1 /3 &

DOP[7:0] Hi 77 8 FIFO NRUT 4 T —HXH F1/8 2

ECCPARITY![7:0] th 8 AEY 27— EFTIEZTT) ECC 7 a—# T flahd
ECC = a—# bl REniz 8 vyh 5 —#

EMPTY H 1 FIFO MZEChHHZLERLET,

FULL Hi 1 FIFO X7V ChAHIEERLET,

INJECTDBITERR A 1 ECC #RENMEH SN TV DB EIZZL 7V Evh =7 — M
AShET,

INJECTSBITERR AT 1 ECC BBEMNH SN TV DB AT IV Evh 25—
DIFASNET,

RDEN AT 1 77547 High ® FIFO V—F A %—7 )L

REGCE AF 1 AT T ALENTZRE FIFO O v o A% ravy A
F—T

RST V| 1 3oayy S AINET 7T 47 High® (FIFO nyv7) I
BV (F 270 L—ho FIFO [A}), Btk
([ FIFO)

RSTREG A7 1 HALPAZORMI YN/ Vv

SBITERR H 1 UV By 2T =B EN Tl EE RS ECC 7y
IvarNEDAT—X AWM T, AT A5 AT,
EN_ECC_READ % TRUE (242X ERHYET,

WRCLK, RDCLK A7 1 FIFO U—FK 7y BLO0TAk 7uayy Grh LRy o T
B 1E)

WRCOUNT, H A 13 FIFO EXiAL/FEAH LR A ¥

RDCOUNT

WREN A7 1 72747 High ® FIFO 4K A x—7 )L

WRERR, H 7 1 WRERR X FIFO N7 /LD IICEZALNEITENT-

RDERR

ZEEIRLET,

RDERR 1% FIFO BZEDMIZHEAH LN ETINZD
ERLET,
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THAVDANFE

AAR =g "
£ e

CORE Generator™ BX U 4% —K NG

~7aDYR— HELE

ARG IR 1%

B 1% 247 8 T4k | B

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

OFFSET 13’h8191 RAM OF — X B%HELET,

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

OFFSET 13’h8191 DT —HBEERELET,

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

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

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

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

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

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

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

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

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

SRVAL 16 14 72 B M T_TEe | AHYEYME S (RSTREG) 237 ¥ —h
SNT-EED FIFO OH N EERELE
9, DOREG=1 DFEDOHBHNTY,
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& XILINXs EI3E: THAY TLAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 ODLNFELRNE AL, a8 =L T2 T4 T4 B S ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- FIFO36E1: 36KB FIFO (First In, First Out) Block RAM Memory
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3
FIFO36E1_inst : FIFO36E1l
generic map (
ALMOST_EMPTY_OFFSET => X''00080", Sets the almost empty threshold
ALMOST_FULL_OFFSET => X'00080", Sets almost full threshold
DATA_WIDTH => 4, Sets data width to 4, 9, 18, 36, or 72
DO_REG => 1, Enable output register (0 or 1) Must be 1 if EN_SYN = FALSE

D)

EN_ECC_READ => FALSE,
EN_ECC_WRITE => FALSE,

EN_SYN => FALSE,

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

port map (

)

-- End of FIFO36E1_

-- ECC Signals: 1-bit (each) Error
DBITERR => DBITERR, -
ECCPARITY => ECCPARITY, -
SBITERR => SBITERR, -

Enable ECC decoder, TRUE or FALSE
Enable ECC encoder, TRUE or FALSE

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

Sets mode to FIF036 or FIF036_72
Sets the FIFO FWFT to TRUE or FALSE
Initial values on output port
Set/Reset value for output port

Correction Circuitry ports

1-bit double bit error status output
8-bit generated error correction parity
1-bit single bit error status output

-- Read Data: 64-bit (each) Read output data

DO => DO,
DOP => DOP,

-- 64-bit data output
-- 8-bit parity data output

-- Status: 1-bit (each) Flags and other FIFO status outputs

ALMOSTEMPTY => ALMOSTEMPTY, -
ALMOSTFULL => ALMOSTFULL, --
EMPTY => EMPTY, -
FULL => FULL, --
RDCOUNT => RDCOUNT, -
RDERR => RDERR, -
WRCOUNT => WRCOUNT, -
WRERR => WRERR,

-- ECC Slgnals. 1-bit (each) Error
INJECTDBITERR => INJECTDBITERR, --
INJECTSBITERR => INJECTSBITERR,

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

-- 1-bit read enable input

-- 1-bit clock enable input

-- 1-bit reset input

-- 1-bit output register set/reset
(each) Write clock and enable input signals
-- 1-bit write clock input
1-bit write enable input
input data

64-bit data input

8-bit parity input

RDCLK => RDCLK,

RDEN => RDEN,

REGCE => REGCE,

RST => RST,

RSTREG => RSTREG,

-- Write Control Signals: 1-bit
WRCLK => WRCLK,

WREN => WREN, -
-- Write Data: 64-bit (each) erte
DI => DI, -
DIP => DIP -

inst instantiation

1-bit almost empty output flag
1-bit almost full output flag
1-bit empty output flag

1-bit full output flag

13-bit read count output

1-bit read error output

13-bit write count output

- 1-bit write error

Correction Circuitry ports
1-bit Inject a double bit error

Virtex-6 4731 7K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// FIFO36El: 36KB FIFO (First In, First Out) Block RAM Memory
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

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

)
FIFO36E1_inst (
// ECC Signals: 1-bit (each) Error Correction Circuitry ports

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

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

.DOP(DOP), // 8-bit parity data output
// Status: 1-bit (each) Flags and other FIFO status outputs
-ALMOSTEMPTY (ALMOSTEMPTY), // 1-bit almost empty output flag
-ALMOSTFULL (ALMOSTFULL), // 1-bit almost full output flag
-EMPTY(EMPTY), // 1-bit empty output flag

-FULL(FULL), // 1-bit full output flag
-RDCOUNT(RDCOUNT), // 13-bit read count output
-RDERR(RDERR), // 1-bit read error output
-WRCOUNT(WRCOUNT), // 13-bit write count output
-WRERR(WRERR) , // 1-bit write error

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

- INJECTDBITERR(INJECTDBITERR), // 1-bit Inject a double bit error

- INJECTSBITERR(INJECTSBITERR),

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

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

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

_DI(DI), // 64-bit data input

_DIP(DIP) // 8-bit parity input

// End of FIFO36E1l_inst instantiation

A M IE
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& XILINXs

FRAME_ECC_VIRTEX6

J1)2F 47 : Virtex®—6 Configuration Frame Error Detection and Correction Circuitry

FRAME_ECC_VIRTEX6

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

SYNDROMEVALID

ME

X11153

ZOFTYAL T ANTIE, FPGA a7 4¥ 2l —3 gy AEVEITOBEPAE /LI ECC (=7 —HHBIUMEE
FBR) MR fEENFET, 2O L A MIIE, ECC B D AT —Z 2B XNV —R /3w 7 CRC [BIIR D AT —Z 2 A4
THHIMNEEFNLTOET,

SEUEIEMEHETIZ, > 7V Byl 27— D AEHEIEZITOT2D DO N—RU =T N—VarPiEhasnEd, 2o
EMRECHEATBMEICE, Y7 a7 AT a—K v oRa—aD T a—RREgEn £,

R—rDERHA

R—hr4 24T g B AE

CRCERROR i 1 CRC =7 —% T i/

ECCERROR Hi 1 ECC =7 —% 3 1)

ECCERRORSINGLE A 1 TNV EYR 7L — A ECC ZINMRINEINZIEERLET,
FAR[23:0] oD 24 TL—Ah TRLA LYAZDIE

SYNBIT[4:0] H 7 5 T7—DE Yk TR R

SYNDROME[12:0] H D 13 AN L= Pl = e N

SYNDROMEVALID W 1 SYNDROME i I N E R ThHHI L& RT 71— ECC H /)
SYNWORDI6:0] 7 7 ECC =7 =Sz 7L —LANDOY—F
THAODANEE

AR gy HELE

i AR]

CORE Generator™ L w4 —F o)

~ 7D R—k ]
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FRAELES
B BT & T4 | EREA

FARSRC FF EFAR, FAR EFAR EFAR FAR[23:0] 2> 74X al —iay LY RAZ OH
J15%5% FAR $£7-1% EFAR O B HICTARELE
T, AT 4Xal—ar A ar LIUAZ Bk
CTLO[7] 3% EL T,

FRAME _RBT_IN_ CFH 0 B> R 3T 2L ZDO7 7 AL, ICAPVIRTEX6 EF /ML h&
FILENAME U RBT 77 ANV DT —h F—HERNE ETN TN
%%, FRAME ECC EF /L TIXZD 7 7 A NAfEHTL T
ECC RS, =7 —Bbs A3 IshvET,

VHDL 2t (A REV T —3Y)
WD 2 ODOXBFELRWIESIT, 28— LT T T4 BEEOFNICAFTITES,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FRAME_ECC_VIRTEX6: Configuration Frame Error Correction
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

FRAME_ECC_VIRTEX6_inst : FRAME_ECC_VIRTEX6
generic map (

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

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

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

s
-- End of FRAME_ECC_VIRTEX6_inst instantiation

Verilog 581t ([ RZ2 T —3Y)

// FRAME_ECC_VIRTEX6: Configuration Frame Error Correction
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

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

)
FRAME_ECC_VIRTEX6_inst (

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

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

-SYNBIT(SYNBIT), // 5-bit Output bit address of error

Virtex-6 547 31) 4K (HDL A)
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- SYNDROME (SYNDROME) , // 13-bit Output location of erroneous bit
- SYNDROMEVAL ID(SYNDROMEVALID), // 1-bit Frame ECC output indicating the SYNDROME output is valid.
- SYNWORD(SYNWORD) // 7-bit Word output in the frame where an ECC error has been detected

// End of FRAME_ECC_VIRTEX6_inst instantiation

E=R AR
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EI3F: FTHAY ILAVE & XILINXe

GTHE1_QUAD

J1)=5 47 : Gigabit Transceiver

pabDR(15:0) GTHE1_QUAD  DRPDO(15:0) jumm
DI(15:0
MéMTF),CS,_ANESE,_(Q:O) MGMTPCSRDDATA(15:0) jumm
MGMTPCSMMDADDR(4:0)
MGMTPCSREGADDR(15:0) RXCODEERRO(7:0) jmmm
MGMTPCSWRDATA(15:0
PLLPCSCLKDIV(s:O)( ) RXCODEERR1(7:0) jumm
PLLREFCLKSEL(2:0)
RXPOWERDOWE\IOU:O) RXCODEERR2(7:0) jmmm
RXPOWERDOWN1(1:0!
HXPOWEHDOWNZEMU! RXCODEERRS(7:0)
RXPOWERDOWN3(1:0!
RXRATEO(1:0) RXCTRLO(7:0) jumm
RXRATE1(1:0)
RXRATE2(1:0) RXCTRL1(7:0) jumm
RXRATES(1:0)
SAMPLERATEO(2:0) RXCTRL2(7:0)
SAMPLERATE1
SAMPLERATE2 RXCTRL3(7:0) jumm
SAMPLERATES(2:0)
TXCTRLO(7:0) RXDATAOQ(63:0)
TXCTRL1
TXCTRL2 RXDATA1(63:0) |
TXCTRLA(7:
TXDATAO(63:0) RXDATA2(63.0) jumm
TXDATA1(63:0)
TXDATA2(63:0) RXDATA3(63:0)
TXDATA3(63:0)
TXDATAMSBO(7:0) RXDISPERRO(7:0) jumm
TXDATAMSBA(7:0)
TXDATAMSB2(7:0) RXDISPERR1(7:0) jumm
TXDATAMSB3(7:0)
TXMARGINO(2:0) RXDISPERR2(7:0) jumm
TXMARGIN1(2:0)
TXMARGIN2(2:0) RXDISPERR3(7:0) jumm
TXMARGIN3(2:0)
TXPOWERDOWNO(1:0) RXVALIDO(7:0) jumm
TXPOWERDOWN(1(1:0)
TXPOWERDOWN2(1:0) RXVALID1(7:0)
TXPOWERDOWN(1:0)
mmm TXRATEO(1:0) RXVALID2(7:0)
mmm TXRATE1(1:0)
mm TXRATE2(1:0) RXVALID3(7:0) s
| TXRATE3(1:0)
—1 pcLk DRDY |—
—] DFETRAINCTRLO GTHINITDONE f—
—| DFETRAINCTRL1
—| DFETRAINCTRL2 MGMTPCSRDACK f—
—| DFETRAINCTRL3
—] DISABLEDRP RXCTRLACKO |—
—] bwe
—] GTHINIT RXCTRLACK1 f—
— GTHRESET
—{ GTHX2LANEO1 RXCTRLACK2 f—
—| GTHX2LANE23
—] GTHX4LANE RXCTRLACK3 |—
—] MGMTPCSREGRD
— MGMTPCSREGWR RXUSERCLKOUTO |—
—| POWERDOWNO
—| POWERDOWN1 RXUSERCLKOUT1 |—
—| POWERDOWN2
—] POWERDOWN3 RXUSERCLKOUT2 |—
—] REFCLK
—] RXBUFRESETO RXUSERCLKOUT3 |—
—{ RXBUFRESET1
—| RXBUFRESET2 TSTPATH |—
—] RXBUFRESET3
— RXENCOMMADETO TSTREFCLKFAB |—
—] RXENCOMMADET1
— RXENCOMMADET2 TSTREFCLKOUT |—
—| RXENCOMMADET3
—1 RxNO TXCTRLACKO |—
—] RXN1
—] RxN2 TXCTRLACK1 f—
—] RXN3
—1 RXPO TXCTRLACK2 f—
— RxP1
—] Rxp2 TXCTRLACK3 |—
—] RXPOLARITYO TXNO f—
— RXPOLARITY1
—| RXPOLARITY2 TXNY | —
—] RXPOLARITY3
—] RXSLIPO TXN2 | —
—] RXsLIP1
— RxsLIP2 TXN3 f—
—] RXsLIP3
— RXUSERCLKINO TXPO |—
—] RXUSERCLKIN1
—] RXUSERCLKIN2 TXP1 f—
— RXUSERCLKIN3
— TXBUFRESETO TXP2 f—
—| TXBUFRESET{
—] TXBUFRESET2 TXP3 [—
— TXBUFRESET3
—] TXDEEMPH0 TXUSERCLKOUTO |—
—] TXDEEMPH1
—] TXDEEMPH2 TXUSERCLKOUT1 |—
—| TXDEEMPH3
—] TXUSERCLKINO TXUSERCLKOUT2 |—
— TXUSERCLKIN1
— TXUSERCLKIN2 TXUSERCLKOUT3 |—
—] TXUSERCLKIN3

X11000
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M=

Virtex®-6 FPGA GTH b7 3 — DT A 2L AR T, GTH I HTX 773D Virtex-6 FPGA O W Cheraif .,
10G CigE{bENT-ar 74X a2l — s ay Al feR hTL o —NTF, ZOTL A RO ZEMIL . Virtex-6 FPGA GTH b
=N a—P— HAREB L TLEEY, Virtex—6 FPGA GTX Transceiver Wizard X, GTHEL_ QUAD U3 ¢
T oA ALY = T 5T RNOERIHERENDY — LT, ZOU4H—Rix, ¥4V 27 A CORE Generator™
V= EENTNET,

THAVDANAFE

DTV A NEA VAR — T AIZ1X, Virtex—6 FPGA GTH Transceiver Wizard 721X DL A "G e B E
a7 EFERHLET, 2OV AVMIBEEA L AZ L T — LR TLEE N,

EX g
Virtex—-6 FPGA GTH b7 oo —/N aa—%— H AR
Virtex—-6 FPCA O&#} (2 —W— HARBILONT —Z —h)

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 151



http://japan.xilinx.com/support/documentation/virtex-6_user_guides.htm
http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

& XILINXe

GTXET

J1)=5 47 : Gigabit Transceiver

GTXE1

X11155

Virtex-6 54731 A4 F (HDL A)
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M=

ZOFTYAL T ACNTIE, BRMEICER I 74X 2 — T a R N T Y — N Th D Virtex®-6 FPGA
RocketlO™ GTX 73— "RNEHEINET, 2O A OFERMIL, Virtex-6 FPGA RocketlO GTX 73—
a—P— TAREZHRL TLEEV, Virtex—6 FPGA Rocket]lO GTX Transceiver Wizard i%, GTXEL VT4 7 %A
ALY E— T BT NOERIHEHINDGY — T, 2OV 4 —RiX, AU 272 CORE Generator™ > — /L2
HEERTOET,

THAVDANFE
DTV AN A AL T— T B2, Virtex—6 FPGA RocketlO GTX Transceiver Wizard £7-1X2 DL AL R
GUMHEaTEEMLET, ZOTV A MIBESEA AL v — LRV TSN,
EF
Virtex—6 FPGA RocketlO GTX h7> v — N a—H — FH AR
Virtex—6 FPGA D& ¥t (2 —HF— DARBL VT —F—])
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EI3F: FTHAY ILAVE & XILINXs

IBUF

1) 2547 : Input Buffer

IBUF

o

X9442

S
ZOTPAY TUACNE, i BALD AT — kif_iﬂﬂjjﬁ" MRS TWDIE FICHBIICIRA S ET,
ZONRY T I E A — L THERR L £ T8, ITIGCTA L AF v 2= T 5 LB AIRE T, A RSy

T—hF BT, /\jﬁ ~ (1)%%L?“6Wﬂwﬂw‘ﬁ NEIZ A IR =ML, AR —k (0) 22D
R—h%aY—2AL$ 5 FPGA ul w71l LET, NERY =2 y7 <7 (VHDL) £7213/37 A—ZEN (Verilog)
WCEFEZMZ T, AR =R DT 7V OESAETEEFTLET,

R—h DB

—t4& AL ] HRE
0 A 1 Ny 77D
! AT 1 Ny 77D NS
THAVDANAE
Y O e N Bl

A HESt
CORE Generator™ XU 4 —F R
~7aOHPR—k ARH]

ZOTVLACNIEE . T VAL O EALA IR =ML CHERR S E T, #H i/—x:—l\ﬁ‘aia%zg %
DEHEAD, BBIELTAVAZ L v — NCEET, 2OV R — RN AL AZ = T DT, #4554
TV HARICE ENDA L AF v T—ay :aF‘%%Mﬁ:‘/lﬂ%w%:};wvLZ%AL?&TO —'/‘*‘47“‘4"/[5%)%
ELROTZOIZ, TRTO /0 2 R—R M T T A O EALICEREL TLEEW, I R— T A0k b
PMATIHR—MZ, O R—=rE2ZDO A NG EN 20 v 7 ICEEER L £, generic/defparam [EZ R EL . Xy 77
DENAET % %@J IR ELTLIZE,

ARG IR 1%

B BAL4T fi& T4k ERER
[IOSTANDARD CFH| F =g —r e DEFAULT TLAMZ /0 B EED YT
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUF: Single-ended Input Buffer
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

IBUF_inst : IBUF
generic map (

IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced 1/0 standards
I10STANDARD => "DEFAULT"™)
port map (
0 =>0, -- Buffer output
1 =1 -- Buffer input (connect directly to top-level port)

);

-- End of IBUF_inst instantiation
Verilog 81k (A RAV T —3Y)

// 1BUF: Single-ended Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

IBUF #(
_IBUF_LOW_PWR("'TRUE'™), // Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
- 10STANDARD(*'DEFAULT") // Specify the input 1/0 standard
)IBUF_inst (
.0(0), // Buffer output
RIQ) // Buffer input (connect directly to top-level port)

)s

// End of IBUF_inst instantiation

EER A

Virtex—6 FPGA D& B (2 —HF— HARB LT —#L—h)
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EI3F: FTHAY ILAVE & XILINXs

IBUFDS

71)S5 47 : Differential Signaling Input Buffer
IBUFDS

1B o

10662

ME

ZOTHA VAN REBEEE SE2HEHATHA TNy 77 TF, IBUFDS Tid, 7H A L XL DA H—
T2 AAMEFIE, — HNRVAZ T b) — HFNAL—T L7052 DO FEpAHR—K (1, IB) TEEINET, vAXEAL —
71X MYNET_P & MYNET N O X512, [RIUGHEGE Ot OREEZRLET, £z, A7 varo2Edhikima i
LT TN AT TIT MM EL, AN R — RO AR TTEE T,

mER

AR H

I B o]

0 0 ZEAkiaL
0 1 0

1 0 1

1 1 izl

AR— D 5t 5

R—+4& 24T ] - 3:1

I A 1 Diffp Sy 77D A S
1B AN 1 Diff p X7 7D AT
0 H 7 1 Ny 77 DT
THAODANAEE

AVAR =gy e 0E

feib Gl

CORE Generator™ XU 4 —FR A A

~7adHR—k A ]

THAVBEREERDTDIZ, TATO /0 avR—x b TP A O EALICELEL TS, IR —hHE
BTV AL DO FL O~ AR LA ANTIHR =M, IB R— ek ML DOARL —T LA A SIR—RMI, O R—1 22D A
NPfEeEnNer v 718 ki LE T, generic/defparam fEZFXEL . Ny 7 7ODESAE T Z B UNCE EL TTZE W,

EARTRMSE
E 847 | & TI+IE a8
I0STANDARD SEsl | Foso—baEBI | DEFAULT | =L Mo 1/O S aEID % T
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

IBUFDS_inst : IBUFDS

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

port map (
0 => 0, -- Buffer output
1 => 1, -- Diff_p buffer input (connect directly to top-level port)
IB => IB -- Diff_n buffer input (connect directly to top-level port)
)

-- End of IBUFDS_inst instantiation
Verilog 2t ([ RAV L IT—3Y)

// 1BUFDS: Differential Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

IBUFDS #(
_DIFF_TERM("'FALSE™), // Differential Termination
- 10STANDARD ("'DEFAULT™) // Specify the input 1/0 standard

) IBUFDS_inst (
.0(0), // Buffer output
-1(1), /7 Diff_p buffer input (connect directly to top-level port)
_I1B(IB) // Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

s HIEHR

Virtex-6 FPGA D& ¥} (2 —H— AN BLIOT =& —1)
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EI3F: FTHAY ILAVE & XILINXs

IBUFDS_DIFF_OUT

Z1)2F 47 : Signaling Input Buffer with Differential Output

IBUFDS_DIFF_OUT

X10107

M=

TDOTFYA L AUME, EEME B EH AT A A TNy 77 T4, IBUFDS.DIFF.OUT TiL, T A2 L~LdDA
B =T 2 A MEFE, — N[~ AL T HH)— WAL —T | L7325 2 DO RRDR—F (1L IB) TEENET, vAF
EAL—T X MYNET P & MYNET N O X512, [AUiwPh{E 5 Okt Ok EEZ R L £, IBUFDS DIFF_ OUT T, 2
FNE B O 7 OMARCNE T 72 A TE 5828 IBUFDS LRV FET, T A7 varoXdifEimat 458, v
TN AT TITANM LU M ar N — R hOBZHIRTEET,

ISR
AR H A
I IB (0] OB
0 0 L BRI L
0 1 0 1
1 0 1 0
1 1 EAvL FEAr L
FH A2 DANF %
AVARZ =gy e
il AR
CORE Generator™ BL W74V —K ARA]
~7udHR—h Ry

THAL G EREOT-DOIZ, TXTD /0 VR =R " T A O EMICEEL TESW, [ R— M EET
WAL D EAL DO~ A LI D N T)R—NMZ, IB R —hafg EALOAL —T7 L5 A )R —MZ, O 8L OB R —h%
ZOANNPAEEN DYy 7B L £ T, generic/ /NTA—HEEHTEL, N7 7OESNAET ZMYNIREL T
{FEEW,

Virtex-6 547 31) 4K (HDL A)
158 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H




& XILINXs FEIE: THAY ILAVE

AR R 1%

B 24T & T4k | EREH
DIFF_TERM 7 — % | TRUE, FALSE | FALSE PR ZZ BRI T T 20 E9E R E
IOSTANDARD prasvdl 7 —4%3—k | DEFAULT T AN /0 Bk EEID T
it 3]
IBUF_LOW_POWER 7 — A% | TRUE, FALSE [ FALSE HEENEHRTHIEEBET 0, )
T — U ARM LT AR BT O
B &

VHDL 2k (A2 RA T —23Y)
WD 2 DDOXLXNFEELRWERIX, a8 — LT T4 T4 B S ORNCANO AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS_DIFF_OUT: Differential Input Buffer with Differential Output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

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 1/0 standards
I0STANDARD => "DEFAULT') -- Specify the input 1/0 standard

port map (
0 =0, -- Buffer diff_p output
OB => OB, -- Buffer diff_n output
1 => 1, -- Diff_p buffer input (connect directly to top-level port)
IB => IB -- Diff_n buffer input (connect directly to top-level port)
):

-- End of IBUFDS_DIFF_OUT inst instantiation
Verilog 821k (A2 RA T —3Y)

// 1BUFDS_DIFF_OUT: Differential Input Buffer with Differential Output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

IBUFDS_DIFF_OUT #(
_DIFF_TERM("'FALSE"), // Differential Termination, "TRUE"/"FALSE"
- IBUF_LOW_PWR('TRUE'"), // Low power="TRUE", Highest performance="FALSE"
- I0STANDARD(*'DEFAULT") // Specify the input 1/0 standard
) IBUFDS_DIFF_OUT_inst (
.0(0), // Buffer diff_p output
.0B(0B), // Buffer diff_n output
D, // 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_DIFF_OUT_inst instantiation
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EI3F: FTHAY ILAVE & XILINXe

IBUFDS_GTHET1

71JS5 47 : Differential Clock Input for the GTH Transceiver Reference Clocks

IBUFDS_GTHE1
| 0]

X11999

M=

GTH b7 v =N U7 7L R JayOEFZER /Y7 A ) TY, 4 KEi$H25 GTH O Xl Z &2 IBUFGDS_GTHEL
L IR—R R0 1 2HY, GTHEL.QUAD V3747 @ REFCLK BN EEEERINET,
THAODANFE
DTV AU N A AR — T B 21T ., Virtex—-6 FPGA GTH Transceiver Wizard 72132 DL AL 45 T B HE
a7 EHHLET, SOT LAV NIEEA L AL T — RN TSN,
FHEHR
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Virtex-6 FPGA D& ¥} (22— — HARBIOT —%2 —})

Virtex-6 547 31) 4K (HDL A)
160 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H



http://japan.xilinx.com/support/documentation/virtex-6_user_guides.htm
http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

& XILINXs HEI3E . FHAY ILAVE

IBUFDS_GTXET

71)SF 47 : Differential Clock Input for the Transceiver Reference Clocks

IBUFDS_GTXET
—jCEB or—
—!

—IB OoDIV2 |—
X11156

GT DVT7 7L A 7ayy AN T BURG/MMCM 728D ray s VY — A& BRENT 52 L6 TED, hor v —n 1
TrL A ray I DER vy AT, IBUFDS.GTXEL IZE#E L=V R D 4 GTXELIZ$H 5 MGTREFCLKRX/TX
By FDOEDOITYR® 4 GTXELIZH % NORTHREFCLKRX/TX B> 721X FTDO 27U YR D 4 GTXEL I2H %5
SOUTHREFCLKRX/TX B 285kt L £,

IBUFDS.GTXEL L A MR CX AT AT 4 31— ay BT Virtex®-6 I[ZIZEHBHVET, GT DV T77L R Zay
IREHRESILTOAEEA . Bl b SN BIARIC S E PO D GTIZHY 7 M= T2k b7 /L 2 ha— L Db LR
e CEET, EEOImy 73 GT ILEfHSN TGS, Y7 2712804 IBUFDS 78 GT EOFREE U CE#RS
ALET, D%V, IBUFDS.GTXEL ® O E'iZ, GT ® MGTREFCLKRX/TX £°> %7213 NORTH/SOUTHREFCLKRX/TX
B RS NET,

AE: RX BEOTX O~V F T L7 HEENENINGRIRTEET N, BRF Yy EciFanEd,

THAUDANAFE

DTV A NEA AR T — A2, RocketlO™ Wizard 72132 D=L AL M & B 7 2 HLES, 2
DTV AVMNIBEEAL AZ L T —RLRWTLIEE N,

EER R
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& XILINXs

IBUFG

71)=5 47 : Dedicated Input Clock Buffer

NI

IBUFG

ME

X10181

IBUFG %, FPGA ~D AN 17vay 7% a— )L 7y ZERRY Y — Akt T 57O 358 H A J1 T3, IBUFG
13 EALAR — 5 MMCM F721% BURG ~OE Rt 720 T AAAD IOy VBIEE D v 2 i/ NMRICE 2 5 E
9, IBUFG O ANIX., Z7uvyZ3# ] (CC) B =i/ a— L vy (GC) B TO R BREN TEE4,

AR— kD 5t 5

R—r% AMm B T RE

¢ H ray g Ny 77

I AT] ray g Ny 77 NS

THAVDARFE

AAR =g o)

e HELE

CORE Generator™ 8L N7 4P —K i

~ZudDYR—h NG}

ERAGEM
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IOSTANDARD XFH | T — B DEFAULT T AVNMI /0 Bk EEID LT
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& XILINXs FEIE: THAY ILAVE

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFG: Single-ended global clock input buffer
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

IBUFG_inst : IBUFG
generic map (
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced 1/0 standards
I10STANDARD => "DEFAULT"™)
port map (
0 => 0, -- Clock buffer output
1 => 1 -- Clock buffer input (connect directly to top-level port)

);

-- End of IBUFG_inst instantiation
Verilog 81k (A RAV T —3Y)

// 1BUFG: Single-ended global clock input buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

IBUFG #(
_IBUF_LOW_PWR("'TRUE'™), // Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
- 10STANDARD(*'DEFAULT") // Specify the input 1/0 standard
) IBUFG_inst (
.0(0), 7/ Clock buffer output
-1(1) 77/ Clock buffer input (connect directly to top-level port)

)s

// End of IBUFG_inst instantiation

EER A
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EI3F: FTHAY ILAVE & XILINXe

IBUFGDS

72T 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
1B

o
IBUFGDS

X10601

M=
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) H 7 1 gayy Ny 77
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CORE Generator™ B8O\ —K ANA]
~7adHR—h PN

THALBEE R DTOIZ, TXTD /O 2R —R e T T A O EALICEE L TESV, [ AR —hE
BT WAL O LD AZ 72D AR =M, B R—ba il L DAL —7 L7025 AJ)R—MZ, O R—beZdA
J1%Y —AL$ 2% MMCM, BUFG, F7-idny v 728k L CTLEEW, — 5D &Y — /v Cld, IBUFG % FPGA ©Z
a7 U — R T D&, MBS U T BURG 28 H B IS HERR SALE T, generic/defparam fHEZFXEL, /Ny 77
DENAE T ZWMUNIFEEL TIEE,
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& XILINXs

AR R 1%

JE i B47 B TIAIE

59

IOSTANDARD S| S g r% M | DEFAULT

TL AN I/0 Bk EEID ST

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNVESIT., 2t — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

IBUFGDS_inst : IBUFGDS
generic map (
DIFF_TERM => FALSE, -- Differential Termination

IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced 1/0 standards

I10STANDARD => "DEFAULT")

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

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

N

-- End of IBUFGDS_inst instantiation
Verilog f2i ({1 RAVL T—23Y)

// 1BUFGDS: Differential Global Clock Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

IBUFGDS #(

-DIFF_TERM("'FALSE™), // Differential Termination

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

.0(0), 7/ Clock buffer output

_1(1), // Diff_p clock buffer input (connect directly to top-level port)
_I1B(IB) // Diff_n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

IBUFGDS_DIFF_OUT

71)25 47 : Differential Signaling Input Buffer with Differential Output

| o
1B oB

IBUFGDS_DIFF_OUT

X12011
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& XILINXs FEIE: THAY ILAVE

AR R 1%

B ) fil FI4IE SR BA

IOSTANDARD SCFH F—ay—resE | DEFAULT TL AR /0 A EID Y T

DIFF_TERM 7 — 4% | TRUE, FALSE FALSE W ERZE BN SR 2 i 20 890 %
feE

IBUF_LOW_PWR 7 —nA% | TRUE, FALSE FALSE HEEBENEEHN T @I T D0, R
T A — U AEE LT AR BT D0
g E

VHDL 81 (/2 RAVI T —23Y)
KD 2 ODLNIFIELE NS IE., a8 — LT T4 T4 B = ORNCRE AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS_DIFF_OUT: Differential Global Clock Buffer with Differential Output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

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 1/0 standards
I0STANDARD => "DEFAULT") -- Specify the input 1/0 standard

port map (
0 =>0, -- Buffer diff_p output
OB => OB, -- Buffer diff_n output
1 => 1, -- Diff_p buffer input (connect directly to top-level port)
IB => IB -- Diff_n buffer input (connect directly to top-level port)
)

-- End of IBUFGDS_DIFF_OUT_inst instantiation
Verilog 58k ([ RA2 T —3Y)

// I1BUFGDS_DIFF_OUT: Differential Global Clock Buffer with Differential Output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

IBUFGDS_DIFF_OUT #(
_DIFF_TERM(*'FALSE™), // Differential Termination, "TRUE"/'"FALSE"
- I1BUF_LOW_PWR('TRUE'™), // Low power="TRUE", Highest performance="FALSE"
- 10STANDARD("'DEFAULT") // Specify the input 1/0 standard
) IBUFGDS_DIFF_OUT inst (
.0(0), // Buffer diff_p output
.0B(0OB), // Buffer diff_n output
RIOB // Diff_p buffer input (connect directly to top-level port)
-IB(IB) 7/ Diff_n buffer input (connect directly to top-level port)

// End of IBUFGDS_DIFF_OUT_inst instantiation
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& XILINXs

ICAP_VIRTEX6

71)2F 47 : Internal Configuration Access Port

ICAP_VIRTEX6
— 1(31:0) 0(31:0) -
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& XILINXs EIE: THAY ILAVH

ERAARELE &

B 24T fi& FI4ILk | EHBA

DEVICE_ID 16 HE%x 32°h04244093 . 327104244093 | HEHEUSD T T T AENTNET /NAA
32’ h042CA093 . ID iz ELET,

32"h042CC093,
327h042C4093,
327h042D0093
32" h0423A093,
32" h0424A093
32"h0424C093,
327h04240093
327104248093
327104250093
327104252093
327104256093
327104286093
327104288093

ICAP_WIDTH pas=dl X8, X16, X32 X8 ICAP_VIRTEX6 THEH T AN BLUH
NT—ZiaEfRELET,
SIM_CFG_FILE.NAME preE2l 0 B b3 2L Ral—vary BEFACHRNTor—ty

k7740 RBT) e EL £,

VHDL 81k (/> RAVI T —23Y)
KD 2 OO LNIFIELR NS IT., a8 — LTy T4 T4 B = ORNCBE AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ICAP_VIRTEX6: Internal Configuration Access Port
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

ICAP_VIRTEX6_inst : ICAP_VIRTEX6
generic map (
DEVICE_ID => X"4244093", -- Specifies the pre-programmed Device ID value
ICAP_WIDTH => "'X8",
-- ICAP_VIRTEX6.

-- Specifies the input and output data width to be used with the

SIM_CFG_FILE_NAME => "NONE"™ -- Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
-- model
)
port map (
BUSY => BUSY, -- 1-bit Busy/Ready output
0 =0, -- 32-bit Configuration data output bus
CLK => CLK, -- 1-bit Clock Input
CSB => CSB, -- 1-bit Active-Low ICAP input Enable
1 =1, -- 32-bit Configuration data input bus
RDWRB => RDWRB -- 1-bit Read/Write Select input
);

-- End of ICAP_VIRTEX6_inst instantiation

Virtex-6 4731 7K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// 1CAP_VIRTEX6: Internal Configuration Access Port
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

ICAP_VIRTEX6 #(
_DEVICE_I1D(0°h4244093), // Specifies the pre-programmed Device ID value
- ICAP_WIDTH("'X8™), // Specifies the input and output data width to be used with the
// 1CAP_VIRTEX6.
-SIM_CFG_FILE_NAME(''NONE'") // Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
// model

)
ICAP_VIRTEX6_inst (
_BUSY(BUSY), // 1-bit Busy/Ready output

.00, // 32-bit Configuration data output bus
.CLK(CLK), // 1-bit Clock Input

.CSB(CSB), // 1-bit Active-Low ICAP input Enable
RIQ) // 32-bit Configuration data input bus

.RDWRé(RDWRB) // 1-bit Read/Write Select input
):

// End of ICAP_VIRTEX6_inst instantiation
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X

XILINXs FEIE: THAY ILAVE

IDDR
71)=5 47 : Input Dual Data—Rate Register
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C A7) 1 Jay I AIE L TT,

CE A 1 Low [Z725&. R—h O O 170y IR T 4 AT —T W70 ET,

D AT 1 DDR 5 —#% IDDR E 2 —/LIZ A ST B,
ZOE T, e LD ATTETIROF AR — b, AJIBIENR R ES T
IODELAY . F7/213@ 872 A F73 BT M3y 7 7 I8 L £,

R AT 1 77747 High DUty T Ql BLO Q2 ZimFfE 0 (LEd, SRTYPE

BRI S X A FERRIERYNGR ETEET,

S AT L 77747 High DUty T Ql BLO Q2 ZimHfE 1 (cLEd, SRTYPE

BRSO X A EIIERYNGER ETEET,
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& XILINXs

THADARFE
AVAR Y T—gy HEdE
B A
CORE Generator™ B LN 4 —FK Nl
~7uapPrR—h A
ERATETE M
B BAT & TI4ILE sRER
DDR.CLK_EDGE | =% OPPOSITE_EDGE, OPPOSITE._ sy T\ F kST IDDR i EE —
SAME_EDGE, EDGE REFRIRLET,
SAME_EDGE_
PIPELINED
INIT_Q1 2 ¥ 0.1 0 AL T4 2L — A DAX— T T % E
X GSR N TV —hS/=EZ2D QL B> DO F])
HEEEELET,
INIT_Q2 2 % 0.1 0 O T4 X2l —ar DAZ— T % E-
X GSR BT —hSNTzeExd Q2 B DF)
WEEFRELET,
SRTYPE sl SYNC, ASYNC SYNC YoV hDZATEBEIRL T, SYNC
TiE. VYN R BXOEYR (S) B 0EifE
N Crayl Brosnh oy DIz R
TA5I9ZHEL. ASYNC TIZFERIBI D&
MUty MEREEZIEELET,

VHDL 83k (/2 RA T —2 7))

WD 2 ODIXNFELZWNEAIT, I — LT T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR: Double Data Rate Input Register with Set, Reset
- and Clock Enable.

- Virtex-6

-- Xilinx HDL Libraries Guide, version 12.3

IDDR_inst : IDDR
generic map (

DDR_CLK_EDGE => "OPPOSITE_EDGE", -- "OPPOSITE_EDGE", "SAME_EDGE"
-- or "SAME_EDGE_PIPELINED"

INIT_Q1 => 0", -- Initial value of Q1: 0" or ’1~

INIT_Q2 => *0”, -- Initial value of Q2: ’0” or ’1’

SRTYPE => "SYNC') -- Set/Reset type: "SYNC" or "ASYNC"
port map (

Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1-bit output for negative edge of clock
c =2¢C, -- 1-bit clock input

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

D => D, -- 1-bit DDR data input

R => R, -- 1-bit reset

S =S -- 1-bit set

)

-- End of IDDR_inst instantiation
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& XILINXs EI3E: THAY ILAVE
. —" -, ~ ~
Verilog 881k (A2 RAL T —3Y)
// 1DDR: Input Double Data Rate Input Register with Set, Reset
// and Clock Enable.
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
IDDR #(
_DDR_CLK_EDGE(''OPPOSITE_EDGE'), // "OPPOSITE_EDGE", "SAME_EDGE"
// or "SAME_EDGE_PIPELINED"
-INIT_Q1(1°b0), 7/ Initial value of Q1: 1°b0 or 1’°bl
SINIT_Q2(1°b0), // Initial value of Q2: 1°b0 or 1°bl
_SRTYPE("'SYNC') // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_inst (
.Q1(Q1), // 1-bit output for positive edge of clock
-Q2(Q2), // 1-bit output for negative edge of clock
.C(O), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1-bit DDR data input
-R(R), // 1-bit reset
.S(S) // 1-bit set
);
// End of IDDR_inst instantiation
EX LR
Virtex-6 FPGA D& ¥} (2 —H— TARBLVRT —Z>—h)
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& XILINXe

IDDR 2CLK

Z1)2F 47 : Input Dual Data—Rate Register with Dual Clock Inputs

IDDR_2CLK

(@] (@]
D |»|(w O |m (O

Qi

M=E

X10489

ZOTHAL U ANE, WAV T A FPGA THART 27 /v 7 —4% L —h (DDR) [ 54 %5 T 570 DHEMH AL
DAL TE, IDDR2CLK ZU3IT 471X QDRI 77U 7 —ar HITHEREN LD THY, LB ray s VY — 2K
BIOYYHEEANEML, IDDR 2R — 3 i 35S A BB EE AR CORIBRAH D70 8 F 134
FZBET TLIEEV, IDDR 2R — 3 MI IS A T fEHINDY Y — 2L IEES ., IR D720 T,
IDDR a2V R =R bl ATAHZL2BBIOLET, ZOTVIT4T7 TIE, T—BBViIAEND /vy 2y TR
T A ERIET AT TR FAt/uyy 2y P CRIHZT — X2k 3528b TEET, ZhICE, #3307

DEHEZ 7259 BIMDY Y — AL HEHYEE A,

OPPOSITE_EDGE &—F : iifiy® DDR F X TT —# B ZEINFET, QliZr/rys C ODHNLH ERVTyT o
BITELL, Q2 137uv 7 CB OFNH PNy P D%KICELLET,

SAMEEDGE E&—F : ¥ —#%, %70y /D5 ERNV Ty TRESNETN, CB /vy 5 —H LY A
BOFNIL AL 1 DBMENET, ZOBMENLIRZTL7ay /{55 C OSH ERYTy T

2y 7 MR SIDT2 DDR 7 —#X[RL/ry s Ty C FPGA IZEFESNET, 72720, 7 —% X713
BESNTWAEIICRZET, QL & Q2ITIET 1 BXU 2 NREIKFICEEFEEN T Y OXT N7 1 &
RNrT et ROy ATV TRT 2 L3 BREESNET,

SAME_EDGE _PIPELINED &—F : SAME_EDGE E—RL[REEIZT —# B3 ZE3NFET . SAMEEDGE €—FK
TOT —H XTOEEEERET 572D, C D/ayy 5 —X LUAXDFHZHL L VAR BMNMESNET, Zh
WZED, 7T—2 XN QL L Q2 EICFIFICEEINE T, 2L, ZOE—FE2HEHT5L. Q1 £ Q255

NELTDLATU VR T AT ML ET,

IDDR /% IODELAY 72& @ SelectlO™ H§RE L fii FH TXFE9,

R—bDEREA

R—k4 AR 2 1 e
Ql: Q2 Hh 1 FPGA (Z##:9 % IDDR T3, QL IXRAOT —4# ~
T QX2 EHDOTF —& T TT,
C AN 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 (Z725&, R—F O O 17ay 7 inT 4 Ax=—7 LT
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
T ERLET,
Virtex-6 54731 A4 F (HDL A)
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& XILINXs FEIE: THAY ILAVE

AR—h% 1 B B

R A7 1 727747 High DUty T Ql BLO Q2 Z&HFLE 0 (2L
9, SRTYPE BHEICE DX, R EIZFERMICHKETE
F7,

S A7 1 727747 High DUy T Ql BLO Q2 ZimHfE 1 1L
F9, SRTYPE @I S%, [MMAEIXIERMICRE T
E3x

THADANFE

AAR =g Hedw

e i T

CORE Generator™ 8L 4 —FK ANA]

~7adHR—h PN

CEvra b EnNwruyl ool R4 7ayl J—A~ CBEVENL R0 rayr ook R47ay
J = AR LET,

D B3k B NS E7-1T W IF AR —hR, IODELAY ., £7213A v AZ v = —hENT- A S E 21305 1)
Ny 77 ~FERRLET,

Ql B Q2 L, WU T — & V— A~ T HALERHVET,

CE BT, RMFHADEEIT High 1250, RT3 Yerayr A x—7 )L alo 7|1 2#ERLET,
REBLIOS VLI RMEHDLEIZ Low (23250, T @E W2y NV By MEEa Yy 712836 LE T,
HESOBEMEICARDL9C, avR—3 o MOBgEZ R ELET,

ZORT DA R =R MBI /a2 B CA AL —R L A A[REZR /O VY — AZEERIZ L7
WIS /O RT7D P BLUIN T LOC #HIKEFHLTEELET,

IR =R MIFEIIEND /0 avR—xohediia—Ro gk o E I AX = — L ET,
ZHICED. BETF YA Ta—RNMEESNET,

CLK A% a2 —ZH/NEBIZHI 2 5121%. CLK BXW CLKB Ol FA, v—h IV KliETIEARL, 7 a— S Ll
(DCM / MMCM) 36K AINCT AL ERHVET, B— IV KERIT /vy ZICAF 2 —%BIMLE T2, DCM
/ PLL IZAFa—2 4 F7,

AR RES IR 1%

B A4T & TI4IE £ BA

DDR_.CLK EDGE | sr=% OPPOSITE_EDGE, OPPOSITE. DDR O 7 —#EFE —NEBINLE
SAME_EDGE, EDGE o EMIE, TEZE ) 2B L T2
SAME_EDGE_ VY,
PIPELINED

INIT_Q1 2 R 0.1 0 AT AR 2L — g DAF— T S

B EIIT GSR BT Y —halz & D
Ql EY OYIMEZFREL £,

A T74X 2l —alr DAA— T
% E2I1L GSR M7V —hShizt&x0
Q2 v OMEEFRELET,

SRTYPE SRS SYNC, ASYNC SYNC YNV NDZAT ERIRLET,
SYNC TiZ. VEvyh R LBV
O) v o@EEN C ruy s Db
Ry IR T AL EL ,
ASYNC CTi3IERIMI OBy R/ Uy M
MEEfRELET,

INIT_Q2 2 1

(&
a3
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
-— Set, Reset and Clock Enable.

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

IDDR_2CLK_inst : IDDR_2CLK
generic map (

DDR_CLK_EDGE => "*OPPOSITE_EDGE", -- "OPPOSITE_EDGE", 'SAME_EDGE"
-- or "SAME_EDGE_PIPELINED"
INIT_Q1 => ”0”, -- Initial value of Ql1l: 0’ or ’1~
INIT_Q2 => *0”, -- Initial value of Q2: °0” or ’1~
SRTYPE => "SYNC") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1-bit output for negative edge of clock
c =>2¢C, -- 1-bit primary clock input
CB => CB, -- 1-bit secondary clock input
CE => CE, -- 1-bit clock enable input
D => D, -- 1-bit DDR data input
R => R, -- 1-bit reset
S =>S8§ -- 1-bit set
)

-- End of IDDR_2CLK_inst instantiation
Verilog i1t (A2 A2 T —23Y)

// 1DDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
// Set, Reset and Clock Enable.

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

IDDR_2CLK #(
-DDR_CLK_EDGE(''OPPOSITE_EDGE'), // "OPPOSITE_EDGE", "SAME_EDGE"
// or "SAME_EDGE_PIPELINED"
_INIT_Q1(1°b0), // Initial value of Q1l: 1°b0 or 1°bl
_INIT_Q2(1°b0), 7/ Initial value of Q2: 1°b0 or 1°bl
-SRTYPE(''SYNC') // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_2CLK_inst (

.Q1(Q1), // 1-bit output for positive edge of clock
-Q2(Q2), // 1-bit output for negative edge of clock
.C(O, // 1-bit primay clock input

.CB(CB), // 1-bit secondary clock input

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

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

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

-S(S) // 1-bit set

):
// End of IDDR_2CLK_inst instantiation
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& XILINXs HEI3E . FHAY ILAVE

IDELAYCTRL
J1)S5 47 : IDELAY Tap Delay Value Control

REFCLK | IDELAYCTRL| RDY

RST

X10111

M=

ZDO L AMI, IODELAYEL 2 5581V AX v 2= T DM ERHVET, it IDELAY £7-1%
ISERDES ZV3IT 4T MA L AZ L —RENTHEY, IOBDELAY TYPE &2 FIXED %£7-1% VARIABLE IC@&E S
NTCVWBEETT, ZOFEY 22—/, #ma)ﬂ/&@u%w/x 7wy REFCLK 2 3285612, utX &
£, BEOREDOELITh DO T, Xy T BIETA NZEBITEANAT AEMIELET, i ;D\Eﬁﬁfocﬁé&itpﬁ%m
AHEIC 720 FE T,

R—rDERHA

R—r2& 54T ] H e

RDY H 77 1 V7 7L A ray 7 NJ) REFCLK BNE - T-Ze&RLET,
REFCLK 7235 1k % (REFCLK 73 High £721% Low 12 1 7w 7 JEH# LA
FRFFEND) £ RDY B BN T 47 —hENET,

REFCLK AT 1 Tt BIE BEOEIICHI DL Fy T BETANEIEAA
T AWML ES, T BIEE T — & —MIRREEINEIZ 51
1%, REFCLK @ &% 200MHz (129 24BN HY E3,

RST AS 1 IDELAYCTRL [E AVt hLEd, RST 351X, 7277 High ®3E
RV 2> CF, IDELAYCTRL Uty 2121k, ZOKR—F% 50ns
PLE High (27 —hF 204 ERHVET,

RST (6¥a—/V Uyb) : IDELAYCTRL [HE&E) v LET, RSTIE 51, 77717 High OIERBAV BT,
IDELAYCTRL ZV®v 4 5(21%, ZOR—k% 50ns LAk High (27— T30 ERHDET,

REFCLK (V7 7L >R Iuayy) : 7at X BE, IBREOEII»»DLLT, Xy BIETANIEENAT AHHEL
¥, Xy BIEAE T — 2L — MIREHESN A EIZT 5121, REFCLK O 8 %% 200MHz I2TALERHYET,

RDY (Ready HH7) : V7 7L A Z7vw 7 A J] REFCLK WWH NI /2o 7=2 &% RLE T, REFCLK 235 1E9% (REFCLK
A3 High £721% Low (2 1 7y E#ALL ERF END) & RDY R BB T AT —hENET,

THAVDANAE

Y R E N Helw
HE G -
CORE Generator™ 3 KO 4 —F A
~7aDYR—h )
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

—-- IDELAYCTRL : Input Delay Element Control
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

IDELAYCTRL_inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates validity of the REFCLK
REFCLK => REFCLK, -- 1-bit reference clock input
RST => RST -- 1-bit reset input

);

-- End of IDELAYCTRL_inst instantiation
Verilog 58k ([ RA2 L T —3Y)

// 1DELAYCTRL: IDELAY Tap Delay Value Control
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL
IDELAYCTRL IDELAYCTRL_inst (
-RDY(RDY), // 1-bit Indicates the validity of the reference clock input, REFCLK. When REFCLK
// disappears (i.e., REFCLK is held High or Low for one clock period or more), the RDY
// signal is deasserted.
-.REFCLK(REFCLK), // 1-bit Provides a voltage bias, independent of process, voltage, and temperature
// variations, to the tap-delay lines in the 10Bs. The frequency of REFCLK must be 200
// MHz to guarantee the tap-delay value specified in the applicable data sheet.
-RST(RST) // 1-bit Resets the IDELAYCTRL circuitry. The RST signal is an active-high asynchronous
// reset. To reset the IDELAYCTRL, assert it High for at least 50 ns.
):

// End of IDELAYCTRL_inst instantiation

EER A

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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& XILINXs EI3E: THAY ILAVE
IOBUF

71)=5 47 : Bi-Directional Buffer

IOBUF
;
10

o]

BE

TOFHAY TLAVMIMF B TUL AT RD /O Ay 77T NE D w7 248 W5 [0 2 N3k 5 A
WHERLET,

mIER

ARB WA [ HA
T I I/0 (0]

1 X Z I/0
0 1 1 1

0 0 0 0
R—bk o ERBH

R—r4 AM[ ] Mg

O H 1 Ny 77O

/0 A 1 Ny 77O NH T

[ AT) 1 Ny 77D NI

T AT) 1 "NIAAT—h A X —T VS
THAODADAE

AVAR S =g |

B HELE
CORE Generator™ 8L 4 —FK AH]
~ /DY R—K A ]
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EI3F: FTHAY ILAVE & XILINXs

ERAATRE R
Bt 847 | {8 T4k 35

DRIVE Gy 2.4.6,8.12,16, 24 12 /O #i#LL T LVTTL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 %
721% LVCMOS33 i 1 9°% SelectlO™
Ry 77O ST OBREIER (mA) %58 4R

IOSTANDARD wEF | T — 1B R DEFAULT TLAMT /O kR EEID Y T
SLEW %] | SLOW, FAST, SLOW H A DSEH LSO &S5 T AN e
QUIETIO ERIE, ZORMEORBERRIEHIET.

T =2 = B RLTES Y,

VHDL 2k (A RES T—23Y)
KD 2 ODLNIEIELR NS, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUF: Single-ended Bi-directional Buffer
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

I0BUF_inst : I0BUF

generic map (
DRIVE => 12,
10STANDARD => "'DEFAULT",
SLEW => "'SLOW'™)

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

-- End of I0BUF_inst instantiation
Verilog 58k (A RA2 T —3Y)

// 10BUF: Single-ended Bi-directional Buffer
// All devices
// Xilinx HDL Libraries Guide, version 12.3

10BUF #(
_DRIVE(12), // Specify the output drive strength
- 10STANDARD("'DEFAULT""), // Specify the 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate

) I0BUF_inst (

.00, // Buffer output

_10(10), // Buffer inout port (connect directly to top-level port)
D, // Buffer input

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

);

// End of I0BUF_inst instantiation

B3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT —F#2 —1)
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& XILINXs HEI3E . FHAY ILAVE

IOBUFDS

71JS5 47 : 3-State Differential Signaling I/0 Buffer with Active Low Output Enable

IOBUFDS

s

X10664

ME

ZOTHAy U ACNE REBEEBGE SE2EH T3y 77T, IOBUFDS TiX, T AL LLdD A
B—T oA AERT, — N RZ | T b9 — NI AL —T | L5 2 SO 8 AHR—F (10, I0B) TEENFET, ~
AR LA —T7 13 MYNET P & MYNET N ©J912, FUHIME 5O ORELZRLUET, o, A7 var 7=k
SEAE AT HL LT T N AT IVT A EL, AR R RN OB EHIR TE LT, TAAASNDAN T —4
DRIEZEFEE T HEBIET L A IS 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—k4 AE ] BB
@) 7 1 Ny 77D
I/0 AT 1 Diff p A7)
10B A A 1 Diff n AH /)

I AT 1 Ny TZ77DANT
T AT 1 FNIART =k AR3—T VAT
THAUDARNAE

AVAR S =gy Hedm

i AR

CORE Generator™ BX U 4 —K A~A]
~Z7uDYR—h A
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& XILINXs

AR R 1%

B BT fi& T4k SR BA
IOSTANDARD LTS F—s — %% | DEFAULT TL AN 1/0 Bk EE) 24T

VHDL 2k (A REVS T—23Y)
KD 2 ODLNIFIELR NS, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUFDS: Differential Bi-directional Buffer
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

I0BUFDS_inst : 10BUFDS
generic map (
10STANDARD => "'BLVDS_25")

port map (
0=>0, -- Buffer output
10 => 10, -- Diff_p inout (connect directly to top-level port)

I10B => 10B, -- Diff_n inout (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input, high=input, low=output

):

-- End of I0BUFDS_inst instantiation
Verilog f2i ({1 RAVL T—23Y)

// 10BUFDS: Differential Bi-directional Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

10BUFDS #(
- 10STANDARD(*'BLVDS_25") // Specify the 1/0 standard

) I0BUFDS_inst (
.0(0), // Buffer output
-10(10), // Diff_p inout (connect directly to top-level port)
_10B(10B), // Diff_n inout (connect directly to top-level port)
D, // Buffer input
T(D // 3-state enable input, high=input, low=output

);

// End of 10BUFDS_inst instantiation

M IE
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& XILINXe

IODELAYE1
Z1)2F 47 : Input and Output Fixed or Variable Delay Element

IODELAYE1

d CNTVALUEIN(4:0) CNTVALUEOUT(4:0)

C

CE

CINVCTRL

CLKIN

DATAIN

IDATAIN

INC

ODATAIN

RST

T DATAOUT

e

M=

ZOTHFAY T A, Virtex®-6 FPGA O A ] /S AT B FE R IE F72 I3 r] LB IEZ | H 7]/ S A A E B AE 2 18 N
LET, ZOBIEIL, Ty ~ANSNDET —FETT 7T DO NENDT — 2T FAANTHDIZHIR T, &
7-7utv R BE EBEOEEBHTET —X TIA A MR TEE T, VARIABLE £—RFTi%, A/ 2% 3%
L CGRIEDBAH 213y CEEd, HAEE AT, EEEE TORME A TEEd, IODELAY 24 HL T,
FPGA O/ XA —EDIRIE E /T AT R B IEZ BN T 52 &G A HETT, 72721, IODELAY #Z DI HT %
Bt ANJISARIEE T2 13 J1 S AR IEICBA 95 1/0 (23 Ml T <720 Ed,

AR— kD 5t 5

X11159

R—r4£ BT 5] B HE

C AS 1 VARIABLE £7-1% VAR LOADABLE E—R i &N b7my 7 AH

CE AT 1 AL TVAN/ T IVA NG T DT 7T 47 High DA F—T )V

CINVCTRL A 1 vy (C) Ot EEIMICKiisL £,

CLKIN A 1 IODELAY ~® 271y 27 A F) 10 CLKMUX 75)

CNTVALUEIN[4:0] V| 5 AR AAEND X T O FPGA a7 nbDH v Hw
N L

CNTVALUEOUTI[4:0] H 7 5 R FEE=Z I FPGA a2 IZEEENDEy T o2

DATAIN AH 1 FPGA By CHEHEREISN, vy CF /B AR R/ B IET A
L0 E+, 5 —#I1L. DATAOUT &R—h% 4L IDELAY VALUE T
TESNT-IELE T FPGA By 7127 4 —R w78 Ed, DATAIN
e — BV KERAIRE T, T —#% 10B IZBEE 352813 T
TEHA,

DATAOUT H A 1 3ODT —Z AR —bBEDORIET —%T9, IDELAY £—RT
X FPGA 12w 712, ODELAY & —R T3 IOB {2, M 7[R LE
TR TIEm TSN ET, WHHEBEE—RF T, T A—h
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R—r4 247 g B EE
I1Z IDATAIN »S2& ODATAIN /R 2ZBIEJICEIV & % . OLOGIC 7
Oy INHEDRTAAT —ME B T TREND FIAIZFESIE AT
SEEH JTEBIEZ IR 2 F T,
IDATAIN AT 1 BAi# A1 BTV 5 I0B THREISLE S, IDELAY £ —K T,
5 — 1% ILOGIC/ISERDES 7' v Z{Z N34 %M, FPCGA n¥v7|Z
B AT 55 F721% DATAOUT A — 44 LT IDELAY_VALUE
THESNZEBIECTHFICATITEET,
INC A7J 1 B TRIED AL IV AN T IY AN
ODATAIN A3 1 OLOGIC/OSERDES “G.%B@JéhiTo ODELAY E£—RT
IZ. ODATAIN % IOB {28t STV % DATAOUT R —h%
ODELAY VALUE Ci%EINI- e CEREIL £7,
RST ASH 1 VARIABLE &—FTi%, B =l 2’ IDELAY_VALUE F7-1%
ODELAY VALUE J& 4 Ca% ﬁéim‘_ﬁ? Uty hLET, ZNHD
BIERRESHTORNERIE, 012y bSET, RST 1377
747 High DUt ~T, 7\7‘37DV77\7'7 ©) lZFE#L TV ET,
VAR LOADABLE & —RClE, BETL A+ CNTVALUEIN CTg%
Eéﬂtﬁgmt/mi# CNTVALUEIN[4:0] DfESFLWNZ Y
Bz Ed, Zoi4 . IDELAY_VALUE 3 X0 ODELAY_VALUE
PEIT A S ET,
T AT 1 "I A AT —F A FTHIEHIAR — R, ﬂ)zjiﬁ@mzf ;t OBUFT @ T £
HEILEST, ANOBRERITNEREIED LSS High (2, H
DI DEETE Low IZLET,
THAVDANFE
AAR =g Heum
i ]
CORE Generator™ B LN 4 —FK Nl
~7adYR—hk Nl
ERAT L E S
B BALT & TI7A4IE | ERBA
CINVCTRL_SEL 7 — X% | FALSE, TRUE FALSE ray 7 (C) OitE I KEELET,
DELAY_SRC Y&l CLKIN, DATAIN, I, I IODELAY 2R — R hD Y —AE4EELET,
0.0
CLKIN : CLKIN 7% [ODELAYE1 A Ji&7e
DEJ,
DATAIN : EDOR—MIbEFLEEA (N
' —K),
[: AR —=FE/1T IBUF ICEBERHL
3 (AJTE—F),
[0 : ﬂ‘\‘]\—'I\L:Tﬁfﬁﬁbiﬁ—o
O : AR —FE721% OBUF {28kt LT
(HA1E—F),
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B BALT & TI7A4IE | ERBA
HIGH_PERFOR 7 — 4% | TRUE, FALSE TRUE TRUE O34 w2058 ¥4, FALSE
MANCE_MODE DOYE . HEEBEENDLET, HEED
w|OFEE T XPower Estimator (XPE) ¥ —/L
THEFRTEET,
IDELAY_TYPE el DEFAULT. FIXED, DEFAULT BT BIETAL DEATEHHFHRELET,
VARIABLE . DEFAULT IZFRETHE, T AR—/LR XA LI
VAR_LOADABLE 720FE T, FIXED IZRETHE AXT 4R
FEMEICRR EE& N E T, VAR LOADABLE |23
ETDHE, Fy T BB H A ENET,
VARIABLE (2R E T D&, BN B AT IR
‘T,
IDELAY VALUE Eis iy 0,1.2,3.4.5.6.7, |0 FIXED & — RN TIZIEUES >~ 74, VARIABLE
8.9, 10, 11, 12, 13, E—RNTIELBIEY Y OB EEELET
14, 15, 16, 17, 18, (NF1/%2), IDELAY_TYPE 7% VAR_LLOADABLE
19, 20, 21, 22, 23, IR ESNTWAEE ., ZORMEITEEI N
24, 25, 26, 27, 28, 7,
29. 30, 31
ODELAY_TYPE syl FIXED, VARIABLE, FIXED H /138 IE X A 712 DEFAULT (R —/LR ZA LD
VAR_LOADABLE HIIFS). FIXED, VARIABLE D% 5 E
ODELAY_VALUE R 0.1.,2,3,4,5,6.7, [0 FIXED &— R CIIEIE# v 741, VARIABLE
8.9, 10, 11, 12, 13, TR CITEESYy 7 HOMBEZEELET
14, 15, 16, 17, 18, (H/3/%2), IDELAY_TYPE 7% VAR_LLOADABLE
19, 20, 21, 22, 23, IR ESNTWAEE ., ZORMEIFEHEI N
24, 25, 26, 27, 28, 9,
29. 30, 31
REFCLK_ 1 EfrEe vk | 175.0 ~ 225.0 200.0 K T IRIEEZ E L FE 95720 BE 15
FREQUENCY FLOAT N TCWA IDELAYCTRL 22 R — R T A E
NAFE R MHz) % ELET,
SIGNAL_PATTERN el DATA. CLOCK DATA Timing Analyzer TF —4& /SAE-1Zraw 7 /3
AN L CHE 2RI T = — 2 Uy H EME
HahadolkcLEd,
VHDL 581t ([ RAVI T —3Y)

WD 2 DD LNTFIELZWEAIX, a2 —L TV T 4T A4 EED

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0ODELAYE1:
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3
I0ODELAYEL1_ inst : I0DELAYE1
generic map (

CINVCTRL_SEL => FALSE,

Input and Output Fixed or Variable Delay Element

F: (180 /RS N D= S

-- Enable dynamic clock inversion ("'TRUE"/'"FALSE™)

DELAY_SRC => "I", -- Delay input ("I, “CLKIN", "DATAIN", "10", "0")
HIGH_PERFORMANCE_MODE => TRUE, -- Reduced jitter ("'TRUE"), Reduced power ("'FALSE™)
IDELAY_TYPE => *“DEFAULT", —— "DEFAULT", "FIXED", "VARIABLE", or "VAR_LOADABLE"

IDELAY_VALUE => 0,
ODELAY_TYPE => "FIXED", --
ODELAY_VALUE => 0,

REFCLK_FREQUENCY => 200.0,
SIGNAL_PATTERN => *DATA" -

"FIXED", "VARIABLE",

"DATA™ or "CLOCK"

)
port map (

-- Input delay tap setting (0-32)

or "VAR_LOADABLE"
-- Output delay tap setting (0-32)

—-- IDELAYCTRL clock input frequency in MHz
input signal

Virtex-6 4731 7K (HDL F)
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CNTVALUEOUT => CNTVALUEOUT, -- 5-bit output - Counter value for monitoring purpose

DATAOUT => DATAOUT, -- 1-bit output - Delayed data output

c =>2¢, -- 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 I0DELAY

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

ODATAIN => ODATAIN, -- 1-bit input - Data input for the output datapath from the device

RST => RST, -- 1-bit input - Active high, synchronous reset, resets delay chain to IDELAY_VALUE/
—-- ODELAY_VALUE tap. ITf no value is specified, the default is O.

T=>T -- 1-bit input - 3-state input control. Tie high for input-only or internal delay or

-- tie low for output only.
);

-- End of IODELAYE1l_inst instantiation
Verilog F8if (1 RAVLIT—23Y)

// 10DELAYE1l: Input / Output Fixed or Variable Delay Element
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

(* 10DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated I0DELAYs and IDELAYCTRL
10DELAYEL1 #(

_.CINVCTRL_SEL("'FALSE™), // Enable dynamic clock inversion (“"TRUE"/"FALSE'")
_DELAY_SRC("'I'"), // Delay input ('I', "CLKIN", "DATAIN", "I0", "0")
-HIGH_PERFORMANCE_MODE("'FALSE™), // Reduced jitter ("TRUE"™), Reduced power ("'FALSE™)
- IDELAY_TYPE('DEFAULT™), // "DEFAULT", "FIXED", "VARIABLE", or "VAR_LOADABLE"
- IDELAY_VALUE(O), // Input delay tap setting (0-32)
-ODELAY_TYPE('FIXED"), // "FIXED", "VARIABLE", or "VAR_LOADABLE"
-ODELAY_VALUE(0), // Output delay tap setting (0-32)

-REFCLK_FREQUENCY (200.0), // 1DELAYCTRL clock input frequency in MHz
-SIGNAL_PATTERN("'DATA™) // "DATA"™ or "CLOCK"™ input signal

D)
10DELAYEL_inst (

CNTVALUEOUT(CNTVALUEOUT) // 5-bit output - Counter value for monitoring purpose
_-DATAOUT(DATAOUT), / 1-bit output - Delayed data output

.C(O), // 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 I0DELAY
_.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

-ODATAIN(ODATAIN), // 1-bit input - Data input for the output datapath from the device
_RST(RST), // 1-bit input - Active high, synchronous reset, resets delay chain to IDELAY_VALUE/

// ODELAY_VALUE tap. If no value is specified, the default is O.

.T(D) // 1-bit input - 3-state input control. Tie high for input-only or internal delay or

// tie low for output only.

// End of I0DELAYELl_inst instantiation

MR IE
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& XILINXe

71)=F 47 : Input SERial/DESerializer

ISERDESE1
——BITSLIP o
—] CEt
—]ce2 al
—]ck

Q2
—]cLkB
——]cLKpiv Q3
—]p
—JopLY Q4
— DYNCLKDIVSEL
— | DYNCLKSEL Qs
——| DYNOCLKSEL

Q6
—JocLk
—°F8 SHIFTOUT1
—]RsT
——] SHIFTIN1 SHIFTOUT2
—]SHIFTIN2

M=E

DO AURNE,

DIZHEHLET,

X11164

B — AR T 7V —ar DA TVA T —a IR b LTz ay 7 B ey 7 Re 2
OLEHEHAIUT I/ RFL)L a XN —2TF, FPGA TF L UT IA W a2 R T A0 M 2 A3 7 8 Z BT 57

R—b D &R EA

R—r4£ BT 5] B EE

BITSLIP AT 1 BITSLIP B> 37 H—h&bE (77747 High), CLKDIV ([ZRI#IL
TEY AU BN FEITEINET, B Ry BN FEITIND
TLIZ AL 7 E LR, QL ~ Q6 IR —FDT —H 03 1 o
7L %9 (DDR & SDR TIXEMEN 72 D),

CEl AT 1 F—HR LIURAE Jay g A F—T )L

CE2 AT 1 F—H VAR Iy AF—T )b
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R—r4 v B EE
CLK AT TIA4=) Juy 7 N
CLKB A7 N N R A= PN
1 7mw 2 DDR £—F (DATA_RATE="DDR”) #{#i 4254
1Z. CLK B mishCnbouy 7% KiirL, CLKB B 1Z
Bl ET,
2 7vv7 DDR &— Rz T 2856 1%, MSLLIZALHES 7R 7
0y 7% CLKB B Z# LET,
LU F—4 L—h T—F (DATA_RATE="SDR") Zff 9%
BEIX, ZOE Y ERERICT DN T ROBRILET,
CLKDIV ASH NIV T—RIERT DB ay s
D A7 BINOATJIRIE RN L EILIG BT, T VA de EALO ATJAR—b,
[/O R—N., F7-1% IODELAY ([CEFEER T AN 7 —#
DDLY AS IODELAY 723503V 7 v A
DYNCLKDIVSEL ADH CLKDIV O X Hr% #1251
DYNCLKSEL A CLK B XU CLKB O K Er& B A1 53R
) H 7 WMABbEHh
OCLK A7 BEATY A =Tz AAFEHENDEmEDOH 1 7ay s
OCLKB A7 R A — =V TV I HENET,
OFB A7 W7 4—FKw 27 ;R—k, OSERDESEl @ &EHI VT )L F—&
H 1R — R F 7213 CLKPERF DA RAESNIZ N —V a0 T,
ODELAYUSED JE&M:2% 0 2B EX LT 584, ISERDESEL
WZIVT IV F—EEEET DI OFB R—h2 T %
4, ODELAYUSED B2 1 ICRRESNTHY, OSERDESEL 28
MEMORY DDR3 E—FR D&, BT+ —~vL A 7av 7 NS
(CLKPERF) % IODELAYEL {2V 79 572812 OFB " —h4fi# H
TEET,
Ql ~ Q6 D ISERDES] €Y 22— /L DL Y RHZ & H ), 1 20 ISERDES]1 7' ay
JTHRRK6EYL1:6 TUT ML) FETCHR—FTEET, 6 LK
OBV ME (10 EYRET) YR —FA[RE T,
RST AS SERDES OV Y AX DT 77 47 High OIERBIV K
SHIFTIN1/ ATI ISERDES MODE 7% SLAVE O34 1%, ~AFZ® SHIFTOUT1 &
SHIFTIN2 SHIFTOUT2 HH ACEERILET, O ANITTURICERT D
ERHVET,
SHIFTOUT1/ H ISERDES MODE 7% MASTER T, 2 2@ ISERDES NODELAY %
SHIFTOUT?2 A — R T A AT, AL —7® SHIFTIN1 & SHIFTIN2 A
TR LET,
THADANAE
AVAR Y E—ay e 0E
e T
CORE Generator™ X N7 4 —F A A]
~7apHR—h ]
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AR R 1%

BiE BT & FI4ILE SREA
DATA RATE pas2l DDR, SDR DDR ANENDTF —Z AN — b L — %
SDR F7-1% DDR OWW NI iEE
DATA_WIDTH HEH 4,2,3,5.6,7,8,10 |4 ST IV RGUL L AL R—EDIREFEE
LET, A2h722fEix. DATA RATE J& %
(SDR %£7=1% DDR) (2L > THERVE T,
DATA_RATE = DDR O34 DEZL)
% 4, 6, 8, /=X 10 TT,
DATA_RATE = SDR O3 & DE %)
flii%2,3,4.5.6,7, 8 TY,
DYN_CLKDIV_INV_EN 7 — 1 4%% | FALSE. TRUE FALSE TRUE ®#4 . DYNCLKDIVINVSEL @
JCHRDIA F—T 112720 | CLKDIV £
@ HDL KHERT 4 AT —T LD
i—a—‘o
DYN_CLK_INV_EN 7 — A% | FALSE, TRUE FALSE TRUE @354 . DYNCLKINVSEL O K iiz
WA FZ—T N0 CLK 3L CLKB
v'2® HDL REEN T 4 A= —T LT
R0ET,
INIT_Q1 ~ INIT_Q4 2 5K 1’b0 ~ 1’bl 1’b0 Q H A oWIHHEZIEE
INTERFACE_TYPE T MEMORY MEMORY AEY A B —T A ZEIT Y NI —
MEMORY_DDR3, I AE—T 2 A RENRTE
MEMORY_QDR.,
NETWORKING
IOBDELAY F-F NONE, NONE ISERDES ¥ a— /LD AV — 2%
BOTH. &
IBUF,
IFD
NUM_CE R 2.1 2 rayy A F—T NVOEEEELET,
OFB_USED 7 — %%k | FALSE, TRUE FALSE ISERDESE1 #3 X Ot OSERDESEL @

OFB A — %, OSERDESEL T2 &N
7= — %% ISERDESEL |Z7 4 —F /v
DDA TEET, ZOMEE
AR —T WIZF BT, OFB_USED
JEYEZ TRUE I ELET, IELW
T BN TA—R NN IEINDIHNTT
%121, OSERDESEL & ISERDESEL

@ DATA RATE F XY DATA WIDTH
ZRILREICTOLERNHVET,
ISERDESE1 30" OSERDESE1 %5 —
HEILREE— N CHEATH G, <
%4 OSERDESE1 %~ A% ISERDESEI
\ZHEkE LE9, ISERDESEl %74 —K
Nyl R—=heLTHERT %545, SN
F=BOANNELTHEATHIEET
TEHA,

AE : OFB % OSERDES H 1% &
HET 272Dz R EH T 2551,
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B BT fi& FI4ILE ERER
OFB_USED % FALSE (2R ET DB
BHVET,
SERDES_MODE b=l MASTER, MASTER H A — R CF — X B & yEiEd
SLAVE %3412 ISERDES 2~ A% E—R7)rA
L—7 BE—RIZRETDNEINEIRE
SRVAL_QI ~ SRVAL_ Q4 | 2 ¥ 1’b0 ~ 1’bl 1’b0 SRZ7H—hLIzHA0 Q HADE

AR E
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ISERDESE1l: Input SERial/DESerializer
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

ISERDESE1_inst : ISERDESE1l
generic map (

DATA_RATE => "DDR", -— "SDR" or "DDR™

DATA_WIDTH => 4, -- Parallel data width (2-8, 10)
DYN_CLKDIV_INV_EN => FALSE, -- Enable DYNCLKDIVINVSEL inversion (TRUE/FALSE)
DYN_CLK_INV_EN => FALSE, -- Enable DYNCLKINVSEL inversion (TRUE/FALSE)

-— INIT_Q1 - INIT_Q4: Initial value on the Q outputs (0/1)
INIT_Q1 => °0~,
INIT Q2 => °0~,
INIT_Q3 => ’07,
INIT Q4 => 0

INTERFACE_TYPE => "MEMORY', -- "MEMORY', "MEMORY_DDR3", "MEMORY_QDR'", "NETWORKING", or "OVERSAMPLE"
10BDELAY => ""NONE", -— "NONE'", "IBUF", "IFD", "BOTH"

NUM_CE => 2, -- Number of clock enables (1 or 2)

OFB_USED => FALSE, -- Select OFB path (TRUE/FALSE)

SERDES_MODE => "*MASTER", -- "MASTER" or "SLAVE"

-- SRVAL_Q1 - SRVAL_Q4: Q output values when SR is used (0/1)
SRVAL_Q1 => ’0”,
SRVAL_Q2 => ’07,
SRVAL_Q3 => *0~,
SRVAL_Q4 => 0~
)
port map (
0 =0, -- 1-bit Combinatorial output
-- Q1 - Q6: 1-bit (each) Registered data outputs
Q1 => Q1,
Q2 => Q2,
Q3 => Q3,
Q4 => Q4,
Q5 => Q5,
Q6 => Q6,
-- Width Expansion Ports: 1-bit (each) ISERDESE1l data width expansion connectivity
SHIFTOUT1 => SHIFTOUT1,
SHIFTOUT2 => SHIFTOUT2,

BITSLIP => BITSLIP, -- 1-bit Bitslip enable input

-- CE1, CE2: 1-bit (each) Data register clock enable inputs

CE1l => CE1l,

CE2 => CE2,

-- Clocks: 1-bit (each) ISERDESE1 clock input ports

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

CLKB => CLKB, -- 1-bit High-speed secondary clock input

CLKDIV => CLKDIV, -- 1-bit Divided clock input

OCLK => OCLK, -- 1-bit High speed output clock input used when INTERFACE_TYPE="MEMORY""

-- Dynamic Clock Inversions: 1-bit (each) Dynamic clock inversion pins to switch clock polarity
DYNCLKDIVSEL => DYNCLKDIVSEL, -- 1-bit Dynamic CLKDIV inversion input

DYNCLKSEL => DYNCLKSEL, -- 1-bit Dynamic CLK/CLKB inversion input

-- Input Data: 1-bit (each) ISERDESE1l data input ports

D => D, -- 1-bit Data input

DDLY => DDLY, -- 1-bit Serial input data from IODELAYE1l

OFB => OFB, -- 1-bit Data feedback input from OSERDESE1l
RST => RST, -- 1-bit Active high asynchronous reset input

-- Width Expansion Ports: 1-bit (each) ISERDESEl1l data width expansion connectivity
SHIFTIN1 => SHIFTIN1,
SHIFTIN2 => SHIFTIN2

):
-- End of ISERDESE1l_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 191




& XILINXs

Verilog i1t ([ RE2 L T—3Y)

//
//
//

ISERDESE1: Input SERial/DESerializer
Virtex-6
Xilinx HDL Libraries Guide, version 12.3

ISERDESE1 #(

_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)
/7 INIT_Q1 - INIT_Q4: Initial value on the Q outputs (0/1)

-INIT_Q1(17b0),

_INIT_Q2(17b0),

-INIT_Q3(17b0),

_INIT_Q4(17b0),

- INTERFACE_TYPE("'MEMORY""), // "MEMORY", '*MEMORY_DDR3", "MEMORY_QDR", "NETWORKING", or "OVERSAMPLE"

- 10BDELAY (""NONE'), // "'NONE", "IBUF", ™"IFD", "BOTH"
_NUM_CE(2), // Number of clock enables (1 or 2)
.OFB_USED("'FALSE™), // Select OFB path (TRUE/FALSE)
.SERDES_MODE(*'MASTER™), // "MASTER" or "SLAVE"

// SRVAL_Q1 - SRVAL_Q4: Q output values when SR is used (0/1)
-SRVAL_Q1(1°b0),
-SRVAL_Q2(1°b0),
-SRVAL_Q3(1°b0),
-SRVAL_Q4(1°b0)

)
I1SERDESEL_inst (

);
V24

.0(0), // 1-bit Combinatorial output
// Q1 - Q6: 1-bit (each) Registered data outputs

-Q1(Q1),

-Q2(Q2),

-Q3(Q3),

-Q4(Q4),

-Q5(Q5),

-Q6(Q6),

// Width Expansion Ports: 1-bit (each) ISERDESE1l data width expansion connectivity
_SHIFTOUT1(SHIFTOUT1),

_SHIFTOUT2(SHIFTOUT2),

_BITSLIP(BITSLIP), // 1-bit Bitslip enable input

// CE1, CE2: 1-bit (each) Data register clock enable inputs

.CE1(CEl),

.CE2(CE2),

// Clocks: 1-bit (each) ISERDESE1l clock input ports

.CLK(CLK), // 1-bit High-speed clock input

.CLKB(CLKB), // 1-bit High-speed secondary clock input

.CLKDIV(CLKDIV), // 1-bit Divided clock input

.OCLK(OCLK), // 1-bit High speed output clock input used when INTERFACE_TYPE="MEMORY""

// Dynamic Clock Inversions: 1-bit (each) Dynamic clock inversion pins to switch clock polarity

_DYNCLKDIVSEL(DYNCLKDIVSEL), // 1-bit Dynamic CLKDIV inversion input

-DYNCLKSEL(DYNCLKSEL), // 1-bit Dynamic CLK/CLKB inversion input

// Input Data: 1-bit (each) ISERDESE1l data input ports

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

_DDLY(DDLY), // 1-bit Serial input data from 10DELAYE1l
.OFB(OFB), // 1-bit Data feedback input from OSERDESE1l
_RST(RST), // 1-bit Active high asynchronous reset input

// Width Expansion Ports: 1-bit (each) ISERDESE1l data width expansion connectivity
_SHIFTIN1I(SHIFTIN1),
_SHIFTIN2(SHIFTIN2)

End of ISERDESE1_inst instantiation

E=R AR
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JTAG_SIM_VIRTEX6

32l —33> : JTAG TAP Controller Simulation Model

JTAG_SIM_VIRTEX6
TCK TDO

TDI

TMS

X12014

M=E

ZDVIalb—vary aryR—xhefifl3 58, JTAG TAP avhe—7 AU F—T A A Ty /vary, BLav
VRO 2l — L ar B EFT TR JTAG BEONAY LAY 2% v BifE. USER =<2 F 3L O BSCAN VIRTEX6
AR — R MBI T DEEEZAR —R LoV TBEiRL . 73y 7 T 5DICE N HET, ZOET VL, FPGA Y7k
T T DRFEDTVITATNNE~ 7T EINT, THANEEA LAY 2= T HZEETEEREAN, TARY
FREDII2L—arDHDT AN TRRETHRE | AR TERIAL TT Ay Ry NAMIE ENRNEIITT
YA T A LHERATEET, 20T /L, @B RTL) S ab—rarBIOZ A7 v 3alb—Tayr
TEHACTEET, .

R—b @ ERBA

R—r4£ BT B ¥ HE

TDO H 1 TAN T2 . 7T JTAG HBIOT —F LURZDVY
THUHATT, TAP 2 ba—FDRAT =B LOBEDOMSIZLD,
B EOERERIC TDO ICMB £2I13T — 22X ETAL DAY (s
I3 T —&) BDRELET, TDO DAT —hE TCK DIH FAY

TV TELL, TARAARNEM D EIET — BT 7 RSN T AR
OBT T 470 ET, TDO XTI T 47 R4 ST,

TCK A7 1 TRk ZuyZ : JTAG OF AR 7uavy 7 T4, TAP avha—JB LW
JTAG L2213 TCK IR CTEIEL £,
TDI AT 1 TANT—H : T_TD JTAG D BEINT—F LIO2RZDL)T

IVATITE, TAP 2 b —FDAT =B I OEBIEDOMSIZLY,
B OEEIC TDI b B E1TT — 22 AT HL D REZ (fiy
BELITT —2) PRELET, TDHTIIWNIBI ATy T EIN 5
FNTEY., BEEIEN WAL AT AIZuy v 7 High # (L F
9, TDI InBHD JTAG L VAZ ~DA 23T — 24513, TCK @
B ENY o DI EIEILET,

TMS A 1 F AN T—F L Zb : TCK OIH ENRYVT T TAP 2 b —50
AT =R = U RAERINLET, TMS [T 7 L7 v s
EENTEY, BB SN WIGA Ty v7 High 2 #6L £,

THAODANFE
ARG z—ay FARRYFEF T2l —ay T AL TOH
i R
CORE Generator™ XU 4 —F R
~7aDYR—k RA]

FTANRF T ANVNCA L AR =L A TVAT—ay TrA)VEILT AL OERRIERSNL T 7
ANVNTED LWL BEIOLET, av 74X a2l —al D rAIRET NAADAR =T v 7 ORI IR
BT T =l AR TET DDA TEET,
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EI3F: FTHAY ILAVE & XILINXs

:03:1‘/?“’—/?\‘/#0)1%)%jﬂf@%ﬁﬂmio“yi;u—yaw:ou\mi\ TERk/ >z —yay FHALY HAR %
ZHRLTLIZE N,

ERAA R E M
B 24T [l T4k | EREA
PART_NAME pa==7ll CXT75T, LXT75T, LX75T IDCODE BIORZEDMDO T AR ED B
CX130T, LX130T, PEIELSRET D0, X—7F vk T34
CX195T, LX195T, AEWBELET,

CX240T, LX240T,
HX250T, SX315T,
LX365T, HX380T
SX475T, LX550T,
HX565T, LX760

VHDL Bk (/2 RAVT—2 7))
WD 2 SOXBEELEVEASIT., I — LT T T BEE ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- JTAG_SIM_VIRTEX6: JTAG Interface Simulation Model
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

JTAG_SIM_VIRTEX6_inst : JTAG_SIM_VIRTEX6
generic map (
PART_NAME => “LX75T"") -- SpeC|fy target V6 deV|ce POSS|bIe values are:

—-— "CX130T",""CX195T","CX240T","CX75T", ""HX250T""
—-— "HX255T",""HX380T", ""HX45T" HX565T
- "LX115T","LX130T","LX130TL","LX195T",
—-— "LX195TL","LX240T", ""LX240TL", ""LX365T",
-— "LX365TL",""LX40T","LX550T"", ""LX550TL"",
—-— MLX75T","LX760",""SX315T", ""SX475T"

port map (
TDO => TDO, -- JTAG data output (1-bit)
TCK => TCK, -- Clock input (1-bit)
TDI => TDI, -- JTAG data input (1-bit)
TMS => TMS -- JTAG command input (1-bit)
)

-- End of JTAG_SIM_VIRTEX6_inst instantiation
Verilog i1t (A2 A2 T —23Y)

// JTAG_SIM_VIRTEX6: JTAG Interface Simulation Model
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

JTAG_SIM_VIRTEX6 #(
_.PART_NAME(*'LX75T") // Specify target V6 device. Possible values are:
// ""CX130T","CX195T",""CX240T",""CX75T",""HX250T"", ""HX255T"", ""HX380T"", ""HX45T"", ""HX565T"",
// LX115T","LX130T", "LX130TL","LX195T","LX195TL", "LX240T","LX240TL","LX365T"", ""LX365TL",
// "LX40T","LX550T","LX550TL", "LX75T","LX760",""'SX315T"", ""SX475T"
) JTAG_SIM_VIRTEX6_inst (
.TDO(TDO), // 1-bit JTAG data output
_TCK(TCK), // 1-bit Clock input
_TDI(TDI), // 1-bit JTAG data input
_TMS(TMS) // 1-bit JTAG command input

);

Virtex-6 547 31) 4K (HDL A)
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& XILINXs HEI3E . FHAY ILAVE

// End of JTAG_SIM_VIRTEX6_inst instantiation

HHEHR
AR/ Va2 —ay THAY AR
Virtex—6 FPGA D& B} (—H'— HARBIORTF —&T —])

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 195



http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

EI3F: FTHAY ILAVE & XILINXs

KEEPER
J1)=5 47 : KEEPER Symbol

KEEPER

(0]

X10669

M=E

ZOFPAL L AN, OGRS NS Ry hOB AR T 54— 2% — /X TLAVRTT, ek
1. Ry MO U TERFE | 2884 5L KEEPER IZF DRy MU — 7 /iKHUE 1 ZBREILF4, F0#% . vk R
FGANRPITA AT — N2> T, KEEPER 1374 — 27 /KHUE 1 ZBREHLEHT £,

R—rDERHA

R—t4& AL 2 g
O Hi ) 1Evh F—
FHEALDANS &

AVAB YTy Gl

HE A

CORE Generator™ 3L U\ 4% —K AT
~7udDYR—k A

VHDL £k (/2 RAV T —2 7))
WD 2 SOXBRGFEELENEAS T, 2 — LTy T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

KEEPER_inst : KEEPER
port map (
0=>0 -- Keeper output (connect directly to top-level port)

N

-- End of KEEPER_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EI3E: THAY ILAVE
Verilog i1t ([ RE2 L T—3Y)
// KEEPER: 1/0 Buffer Weak Keeper
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
KEEPER KEEPER_inst (
.0(0) // Keeper output (connect directly to top-level port)
):
// End of KEEPER_inst instantiation
=: =3
2 MR R
Virtex—6 FPGA D& $} (22— — HANBLOTF—Fv—h)
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& XILINXs

LDCE

1S5 47 : Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

L_bmb

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,

BHEETEE., TyTFILIEREBICZV TS, D Low 127220 E3, FPGA TiX, Z'e— 3L By h/Utvk (GSR)
ETITFA4TICT AL, BIRBRARORESS 21— a0 TEXFET, GSR DF 74V MIT 2547 High TT 28,
STARTUP_architecture > RV @D GSR A ST DRINCA L N —2ZEBNTHET 7747 Low IZTEFET,

WX

AR Hh

CLR GE G D Q

1 X X X 0

0 X X b7z

0 1 1 D D

0 1 0 X AL

0 1 ! D D
THAVDANEZE

AAR L T— gy ]

HER HELE

CORE Generator™ L7 —F Nl

~7adDYR—h A\]

ERAAREE

B BT ] T4 | EREA

INIT 2 5 0. 0 Ay 74Xl —argo Q M oWIMIEA R E

Virtex-6 54731 A4 F (HDL A)
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& XILINXs %

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LDCE: Transparent latch with Asynchronous Reset and
-— Gate Enable.

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

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
s

-- End of LDCE_inst instantiation
Verilog 881k (A2 RAT T —3Y)

// LDCE: Transparent latch with Asynchronous Reset and Gate Enable.
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

LDCE #(
_INIT(1”b0) 7/ Initial value of latch (1°b0 or 17bl)
) LDCE_inst (

-Q(Q, // Data output

.CLR(CLR), /7 Asynchronous clear/reset input
.bD(D), // Data input

.G(6), // Gate input

.GE(GE) // Gate enable input

)

// End of LDCE_inst instantiation

s HIEHR

Virtex-6 FPGA D& ¥} (22— — AN BLIOT —F2—1)

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

LDPE

71)25 47 : Transparent Data Latch with Asynchronous Preset and Gate Enable

n)
s
m

LDPE | q

]
o [R]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
41, STARTUP_architecture 3RV @D GSR NI DRNIA L X —E & BINT5ET 7747 Low IZTEET,

RER
AR H A

PRE GE G D Q

1 X X X 1

0 X X b7l

0 1 1 D D

° ! 0 X 2L 7L

0 1 l D D
FHALDANFE

Y O N ol

i R

CORE Generator™ }3 L OV 4 —FK ATA]

~7aDYR—k NG

ARG R 1%

J& % 547 & T4 | ERE

INIT 2 %% 0. 1 BRI AR EI1T Q R—MIxF % GSR D7 4 — g

DYIEZ 5 E
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& XILINXs EI3E: THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 DOXNFELRVGE AL, 28— LT T T E S ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LDPE: Transparent latch with Asynchronous Set and
- Gate Enable.
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3
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
s
-- End of LDPE_inst instantiation
. —" -, ~ ~
Verilog 881k (A2 RAT T —3Y)
// LDPE: Transparent latch with Asynchronous Preset and Gate Enable.
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
LDPE #(
_INIT(1”b1l) 7/ Initial value of latch (1°b0 or 17bl)
) LDPE_inst (
-Q(Q, // Data output
_PRE(PRE), // Asynchronous preset/set input
.bD(D), // Data input
.G(6), // Gate input
.GE(GE) // Gate enable input
);
// End of LDPE_inst instantiation
= =
25 1R #R
Virtex-6 FPGA D& ¥} (= —H— TARBLVT —%>—h)
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EI3F: FTHAY ILAVE & XILINXe

LUTS

J1)2F 47 : 5-Input Lookup Table with General Output

LUTS

s

lo

| Attributes I
[ N=00000000 |

5]

5-Input Look-Up Table

X10946

M=

ZOTYAY ZLACNEIL A S B WA L Oy T Y7 T =70 (LUT) T, FEFM 32 Bk ROM (5 £k
DT FLAEE) LLCHIET 570, 5 ANORY v 77 rar A TUANTEET, LUT ZEAKRRY Y
IR T 0y )T, THAUNCEENDILLDuY vy T rark A TVAC T LT A LET, LUTS 28 1
DDGEIFATAANIZE END LUT6 12, 2 DDOHEIE 1 20 LUT6 (%D OHIBITHE TN Xy TEET,
LUT5, LUT5. L. 3L LUT5.D O#REIZEIL T 2%, LUT5.L BLLUT5.D Ti, LUTS O HHEBE2NEATA
AN LT2D ., LO &ML C CLB IZ#ERi 5283 T&FE9, LUTSL TIX LUTS 225D B D B2H 1 DD
ATGAAEIZNL CLB IZE ENDITHRETEDHDIZHRIL, LUTS.D TIiX LUTS O ENHATAA/CLB rY v/ &
SRR 7 D TICHEE T ALIOICHEE TE XY, LUTS Tl ORI ESNRWD T, NEBATA AT
CLB [ 5 O 2 R R AR T T DL EMRRVRY WO THE & FEJ,

LUT oady s 77 73aryZRET 57D INIT BHEIZ 32 By 16 ERARETAILENRHVET, INIT H
WL BT DA NN EHINDEEIC, FIET D INIT By MBS 1 280 CHZETR-ESNE T, 72&x 13 Verilog
C INIT fiEi% 32°h80000000 (VHDL Ti& X”80000000”) (Z5% E T HE, AJTT_XTH 1 OGELAMIH I 0 12720
9 (5 AJJD AND #—R), F7-. Verilog T INIT fi% 32’ hfffffffe (VHDL TlZ X”FFFFFFFE”) (2% &+ 5&. AT
NTRTEurDOBAELUAMIE T 11220 ES 6 A OR 7 —1),

FPGA LUT V3747 Tl INIT T A—X CiBEAR ESNET, T 74/VME 0 T, ANEIZ» OO H D
Z 0 ICEBKENL £9 (VT RELTHERE), 722 LE<K DA LUT FVIT 7 oad vy 777 arZfRET D0
2, HLW INIT OEZIETALERSHVET, LUT OEEZIEETAH BT, IRD 2 SORHVET,

MEREERTSHEE : LUT O INIT B2 RETH &7 iE, A FTIOGRBEIZT X TOANEZVARNTH
fhoal o 7EZRBEL. L0 HENS ., PIHEEEZERL £,

B RXEFERTIHE VAN BEEEDOMICK)E T2 LUT OF ANIT/TA—FEEFRL, /NTA—XETTIT
oy ORMBEREAERLET, MAZHMLCLEXITZOFEO TR T, BIHO FED LT/ TG A—Z DR
TN a—RE2EHTO2MLENHYERA,
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& XILINXs FEIE: THAY ILAVE

AmIE R
AR 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

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 203




& XILINXs

AR— D 5t 5

R—r% AMF B HHe
] H 77 1 5 ANJJ LUT
10, 11,12, 13, 14 AS 1 LUT Ay

THAVDANFE

AVRE Yy T—ay -
Hew e
CORE Generator™ 3 L O 4 —F A
~7adPR—k R

EARTREG IR 1%

JE "84T B TI4IE

59

INIT 16 #E# 32 B ME T _CER

NI T T F—T LORBEEIEE

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;

-- LUT5: 5-input Look-Up Table with general output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

LUTS inst : LUT5
generic map (

INIT => X"00000000'") -- Specify LUT Contents
port map (

0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input

)

-- End of LUTS_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// LUT5: 5-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

LUTS #(

- INIT(327h00000000) // Specify LUT Contents
) LUTS inst (

-0(0),

_10(10),

J11(11),

J12(12),

J13(13),

_14Q14)
);

// End of LUT5_

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

EER A

Virtex—6 FPGA O &kt (2 —H% — IARBLIRT —HT—h)

LUT general output
LUT input
LUT input
LUT input
LUT input
LUT input

inst instantiation

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXe

LUTS_D

71)25 47 : 5-Input Lookup Table with General and Local Outputs

14 LUT5_D
18 |

& | Attributes |

| [ miT=00000000 | | LO

o

10

5-Input Look-Up Table

X10944

M=E

ZOTHPA ZLACMEL AN S E ) L Oy 2Ty T F—7 0 (LUT) T, FERH 32 Bk ROM (5 Bk
DT RVAIEE) ELTEIET DN 5 AJ1ouayyy 7y 7var A TVANTCEET, LUT IZEARNRrY Y
IERET Oy )T T HANEEND LD Yy Ty ivar A TVACRNTHEXTHEHLET, LUTS 28 1
DOEEIFIATAANIZE ENS LUTE 12, 2 DDOEAEIE 1 20 LUT6 ISV OHIBIZHVE TN Ny T&EET,
LUT5, LUT5.L, 3L LUT5.D OEREIZFIC T 2%, LUT5.L BLONLUTE.D Tid. LUTS DH IE B E2NEATA
AN LT LO & LT CLB ([Z#t 52N TEEd, LUTEL Tl LUTS 22b0HER D8 1 DD
ATGAAREINL CLB IZE ENAIIITHRETEHDITHRIL, LUTSD TIiX LUTS O JENEHATAA/CLB rY v/ &
S 7 O ICEE T ALOICHEE TEXET, LUTS Tl hoEf 3 ESh Vo T, WEAT AR E-IE
CLB 18 B Okt A B RN ETHMENRVIRY, WO TH i T&E 9,

LUT oayy s 77 rarZET 5720 INIT BHIZ 32 By b 16 ERAHRETHILENHVET, INIT E
W, BE T2 A8 E S NHE XIS, R INIT By MEIC 1 2804 THZETHAE SN E T, 72&%1F Verilog
T INIT fE% 32”h80000000 (VHDL Tl X”80000000”) 23R E T D&, AJTT_XTH 1 OFELAMEIH 11X 0 12720
*4 (5 AJ1D AND #—h), F/=. Verilog T INIT fi% 32’ hfffffffe (VHDL Tl X”FFFFFFFE”) ICRRETDHE. AN
DT _RTEuDELAMIH IE 11220 E+ G AS OR 7 —1)

FPGA LUT U7 47 Tl INIT ST A= CimBENR ESNET, T 74/VMNE 0 T, ANEIZH DL T H T
0 CBEENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUITy 7 onavyy 7y 7varafiEd o0
W HLWD INIT ORI ETALERHVET, LUT OEEZIEETAHEIIT. RO 2 OBHYET,

MERAER TS5 LUT @ INIT [H2 R ET5 M7 )7 E, A FTVOGRBEICT X TOANEZIANLTH
JioalyEEREL, Z2NHOH SENS WIHEEZERL £,

REBRX2FEHTIHE : VARSNGB ROMEITH T 5 LUT OF A NIRRT A—ZEEFRL, XTA—ZEITEIT
Oy OIBRAAERLET, WMAaEZHEL CLEXIZZOFEOTNEE T, giHO G ED LI RTA—FDIER
TBIWa—REHTLIMLENRNHYERA,
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& XILINXs EIE: FHAY ILAVE

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 B CHeEshic 16 HEEE 2 TR LM
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& XILINXs

AR— D 5t 5

R—b4 AmE =) B RE

O H 1 5 AJ) LUT H A

LO H 1 WE CLB %2> 5 A LUT
10, 11,12, 13, 14 A7 1 LUT AJJ
THAVDARAAEE

AVAB T T—a wJ

CORE Generator™ BL O 4 —FK ARa]

~7adH+R—h A Af
AR RELE

B 247 E TI4ILE =5 BA
INIT 16 HE% 32 By MHE T _RTPr NI T T F—T NOHBELIEE

VHDL iEik (/2 RE S T—23Y)

KD 2 ODLNIFIELRWNEA L, at— L T T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5_D: 5-input Look-Up Table with general and local outputs

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

LUT5 D_inst : LUT5 D
generic map (

INIT => X"00000000') -- Specify LUT contents

port map (

LO => LO, -- LUT local output

0=>0, -- LUT general output

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13, -- LUT input

14 => 14 -- LUT input
):

-- End of LUT5_D_inst instantiation

208
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& XILINXs EI3E: THAY ILAVE
Verilog 881k (A2 RAL T —3Y)
// LUT5_D: 5-input Look-Up Table with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
LUT5_D #(
- INIT(32”h0000000) // Specify LUT Contents
) LUTS_ D_inst (
-LO(LO), // LUT local output
.0(0), // LUT general output
-10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), /7 LUT input
_14(14) // LUT input
);
// End of LUTS5_D_inst instantiation
£ =
& HR 1
Virtex-6 FPGA D& §} (2 —H — HARBIOT —#v —1)
Virtex-6 54735 Ai/F (HDL f)
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EI3F: FTHAY ILAVE & XILINXe

LUTS_L

)25 47 : 5-Input Lookup Table with Local Output

14 LUT5_L

13

F | Attributes
r | INIT=00000000 |

& 5-Input Look-Up Table

(Local Output)

X10945

M=E

ZOTHPA ZLACMEL AN S E ) L Oy 2Ty T F—7 0 (LUT) T, FERH 32 Bk ROM (5 Bk
DT RVAIEE) ELTEIET DN 5 AJ1ouayyy 7y 7var A TVANTCEET, LUT IZEARNRrY Y
IERET Oy )T T HANEEND LD Yy Ty ivar A TVACRNTHEXTHEHLET, LUTS 28 1
DOEEIFIATAANIZE ENS LUTE 12, 2 DDOEAEIE 1 20 LUT6 ISV OHIBIZHVE TN Ny T&EET,
LUT5, LUT5.L, 3L LUT5.D OEREIZFIC T 2%, LUT5.L BLONLUTE.D Tid. LUTS DH IE B E2NEATA
AN LT LO & LT CLB ([Z#t 52N TEEd, LUTEL Tl LUTS 22b0HER D8 1 DD
ATGAAREINL CLB IZE ENAIIITHRETEHDITHRIL, LUTSD TIiX LUTS O JENEHATAA/CLB rY v/ &
S 7 O ICEE T ALOICHEE TEXET, LUTS Tl hoEf 3 ESh Vo T, WEAT AR E-IE
CLB 18 B Okt A B RN ETHMENRVIRY, WO TH i T&E 9,

LUT oayy s 77 rarZET 5720 INIT BHIZ 32 By b 16 ERAHRETHILENHVET, INIT E
W, BE T2 A8 E S NHE XIS, R INIT By MEIC 1 2804 THZETHAE SN E T, 72&%1F Verilog
T INIT fE% 32”h80000000 (VHDL Tl X”80000000”) 23R E T D&, AJTT_XTH 1 OFELAMEIH 11X 0 12720
*4 (5 AJ1D AND #—h), F/=. Verilog T INIT fi% 32’ hfffffffe (VHDL Tl X”FFFFFFFE”) ICRRETDHE. AN
DT _RTEuDELAMIH IE 11220 E+ G AS OR 7 —1)

FPGA LUT U7 47 Tl INIT ST A= CimBENR ESNET, T 74/VMNE 0 T, ANEIZH DL T H T
0 CBEENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUITy 7 onavyy 7y 7varafiEd o0
W HLWD INIT ORI ETALERHVET, LUT OEEZIEETAHEIIT. RO 2 OBHYET,

MEREPFERTDHE  LUT © INIT EZIRE S D ki ik, SATUVOREBERICT X TOATZY AT
HAODuYy 7EZIREL. 26D HIENS  IHHEZERR L £7,

REBRX2FEHTIHE : VARSNGB ROMEITH T 5 LUT OF A NIRRT A—ZEEFRL, XTA—ZEITEIT
Oy OIBRAAERLET, WMAaEZHEL CLEXIZZOFEOTNEE T, giHO G ED LI RTA—FDIER
TBIWa—REHTLIMLENRNHYERA,

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EIE: FHAY ILAVE

AmIE R
AA P
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 @& CHESh- 16 #EE% 2 i cRLE
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& XILINXs

AR— D 5t 5

R—r4% A B B EE
LO H 7 1 Wi CLB 8 6/5 AJ1 LUT Hi
10,11, 12,13, 14 AT 1 LUT A S

THAVDANAFE

AARR =gy aJ
CORE Generator™ BJL U 4% —K A ]
~7udHR—h )

EARIRES R 1%

B 847 1B TI4IE 5t B3
INIT 16 14K 32 By Ml T _TEH Ny T T T—=T VOB EZ 4R 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: 5-input Look-Up Table with local output
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

LUT5_L_inst : LUT5 L
generic map (
INIT => X"00000000'") -- Specify LUT Contents
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input
):

-- End of LUT5_L_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// LUTS5_L: 5-input Look-Up Table with local output

//

Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

LUTS_L #(

- INIT(32”h0000000) // Specify LUT Contents

) LUTS L_inst (

.LO(LO),

-10(10),

J11(11),

J12(12),

J13(13),

_14Q14)
);

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

LUT
LUT
LUT
LUT
LUT
LUT

local output
input
input
input
input
input

// End of LUT5_L_inst instantiation

EER A

Virtex—6 FPGA O &kt (2 —H% — IARBLIRT —HT—h)

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

Z1)2F 47 : 6-Input Lookup Table with General Output
15 LUT6
14 4 [ Luts
13 @]
Bl | ; —
10
12 |
" | :‘; LUT5
12
10 —‘ i
— 10
[ Attributes |
[ INIT=0000000000000000 |
6-Input Look-Up Table

ZOTYAy 2L AUMEILAS 6, B 1oy Ty T—T 0 (LUT) ©, FEREA 64 £ ROM (6 B R
TRUVAIEE) ELTEMET D00 6 AS1oayyy 7y rark A TYVACRNTEES, LUT IREAMZRaY 71
KTy T THPANCEGEENDILEL DY T iiarkArTIAMNTAEXICHEALET, LUT6 1Ty
T T—=7N LUD A HOIHD 1 DiZ~wy 7 EET, LUT6, LUT6L, 3L LUT6.D OEEEIXIFI LTI 43,
LUT6_L BEXWLUT6.D TiE, LUT6 O H IE 5 ENEBATA AR L7z, LO &AL T CLB 2895
TENTEET, LUT6L TiX LUTE 2oDEEFED LD 1 DDATARAEZI1L CLB IZEENALIICIRETEHDIC
5L, LUT6.D Tix LUT6 O 1A NI ATAA/CLB ay 7 A ERay Ol 7 I #5018 E T £,
LUT6 TIZH OB IIH ESNRND T, WEFATA A2 CLB (8 5 O8kt 2 R RIS © D LN 72O R
D, WOTHEHATEET,

LUT ouyyr 77 riarzZiiiE 570, INIT BIEIC 64 B bho 16 EREZRETHILENHVET, INIT
EIX, BT AA DN EAINALEIC, 5635 INIT B MEIZ 1 2E0 Y CTAZETCENEINET, 722103
Verilog C INIT fE% 64’ h8000000000000000 (VHDL T}% X”8000000000000000”) IZfXETHE AT _XTH 1 D
WALAMIE AT 012720 FEF (6 AS1D AND 7 —F), F7=. Verilog T INIT fE% 64’ hffffffffe (VHDL TiX
X"FFFFFFFFFFFFFFFE") IZRXE T 2L, AT RN TEROLE UAMIHINE 11220 E S 6 AT OR T —H)

FPGA LUT Z'UX7 47 Tl&, INIT T A—X TP ENH ESNET, T 74N 0 T, ANEIZO» DL T H
0 WZERENLE T (T RELTHERE), 7272 LE<DGA . LUT FUIT47 onvyy 777 arzfiEdbi20H
W2 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NHVET,

B REMEM T LUT O INIT [EZRET 2R TiE, AT IOMmBRICT X TOANZY AR TH
Nouly /i E L. ZRHD A ENS . WIEIEZERL £3,

RBRLEHTIHE : VAN ZmEROMEICH T2 LUT OF A ITRNTA—ZEEFRL, XTA—XETLIC
oy 7O RAERLET, MAEZHML TLEXITZOHEOF NI T, §iHO FIED I TA—ZDIE
EWZa—REEATA2LEIHYET A,

IR IR
AR H 5
I5 14 I3 12 I I0 0
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT([1]
Virtex-6 547 31) 4K (HDL A)
214 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H




& XILINXs FEIE: THAY ILAVE

AA H A

15 14 13 12 n 10 0

0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]

Virtex—=6 547 351) 5i/4F (HDL )
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EIE: THAY ILAVE & XILINXs

AA H A

15 14 13 12 n 10 0

1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]

INIT = INIT @M T ESNT- 16 3 EE 2 EmH TR LI-H

R—h DB

R—b4 73 [A ] Hae
0 ) 1 6/5 LUT {H7)
10, 11,12, 13, 14, 15 AT 1 LUT A

Virtex-6 547 31) 4K (HDL A)
216 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H




& XILINXs EIE: THAY TLAVE
THAODADAEE
AV AR T— gy T
£ HesE
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]
ERAARELE &
B 247 E TIAIE 5 BA
INIT 16 % 64 v M TR_T¥n NI T 7 F—T NOREEETEE

VHDL 83k (/2 RA O T—23Y)
KD 2 SOLREELRVE ST, 26 — LTIy F 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

LUT6_inst : LUT6
generic map (
INIT => X"0000000000000000") -- Specify LUT Contents

port map (
0 => 0, -- LUT general output
10 => 10, —-- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, —-- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
):

-- End of LUT6_inst instantiation
Verilog 58k ([ RE2 LT —3Y)

// LUT6: 6-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

LUT6E #(
- INIT(64”h0000000000000000) // Specify LUT Contents
) LUT6_inst (
.00, // LUT general output
-10(10), 7/ LUT input
_11(11), // LUT input
-12(12), /7 LUT input
_13(13), // LUT input
_14(14), // LUT input
_15(15) // LUT input
);

// End of LUT6_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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EI3F: FTHAY ILAVE & XILINXe

s HIE R

Virtex-6 FPGA D E#} (= —H— HARBLOT —#—1)
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& XILINXs HEI3E . FHAY ILAVE

J1)2T 47 : Six—input, 2-output, Look-Up Table
15 LUT6_2
14 4 [ Luts
13 06
5 | " B
10
12 1
" | :g LUT5 05
12
ol | :
— 10
IAnributes |
I INIT=0000000000000000 I
6-Input Look-Up Table

ZOTHAY mL AN, AJI 68, 2 oy T 7 T —T7 0 (LUT) C, FEFE 32 vk 727 /L ROM
GEYRNDTRUVRIEE) ELTEMET D0 IHEATNDOFIE 5 ASioal vy 77 7arOngd vy 2 22407
VAVRTEET, 203 HEA DL o O W2 6 ANBLO S Aioalyr 77 riarkAr YA
22 EHTEET, LUT ITEARN R v I/ T av /T, T AN EENDLIZ OV Yy Ty rvariA
VAT AEXIERLEYT, LUT6.2 14, Virtex—5 AT7ARIZEENDNV I T 7 T—7 )0 (LUT) 4 D> HD
1 Dit~=y7ENET,

LUT ouPy s 7y riarzfRE 35720, INIT B 64 By o 16 #EHZ2ZRETHLENHY £, INIT &
I, BhE T A A IS NS X, %95 INIT By MEIZ 1 280 Y CHZETRIENET, 7=Lx 1L, Verilog
T INIT % 64 hffffffffffife (VHDL Tl% X"FFFFFFFFFFFFFFFE”) ICRET 5L AT R TR e LS
06 H A 112729, 1[4:0] AT _RTEudFALIAME 05 HAiE 112729 FEd 6 212 6 AJ1d OR #—F) , INIT
EDO TS (B 31:0) 11X 05 Hhoulyrs 7yl a @RS ET,

FPGA LUT U35 47 Cl, INIT /8T A—H Ti fiﬁ# PESNET, TIH/UMIO0 T, ASEICO DD TH
% 0 IZBRENLET (T RELTHEEE), 27 LE<DOEA . LUT ZUIT 7 Ouayyy 7y 7varafiEd bz
ZUHLWINIT OEERETALERHVET, LUT OEEZIEETAHIEICIT. RO 2 SRHVET,

MBEREERTSHEE : LUT O INIT B2 R ET 5 &7 5 iE, A FIOGRBEICT X TOANEZIANTH
hoal o 7EZRBEL. ZNHOH ENS ., PIHEEEZERL £,

mBRAPFEHTIHE VAN BEE OISR ST LUT OF ATNCSTA—=HEEFZL, /NTA—=F % TTIT
Oy VOB RE AR LFET, MAZHMAELCLEZITOFIEDO T REET, B0 FIED I SFTA—2DEE
WCa—RE2EHTHILERIHDEE A,

i R
AR H 5
15 14 13 12 11 10 05 06
0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 0 1 INIT[1] INIT[1]
0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INITL3] INIT[3]
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EIE: THAY ILAVE & XILINXs

AA H A

0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 NIT[5] INIT[5]
0 0 0 1 1 0 NIT[6] INIT[6]
0 0 0 1 1 1 NIT[7] INIT[7]
0 0 1 0 0 0 NIT[8] INIT[S8]
0 0 1 0 0 1 NIT[9] INIT[9]
0 0 1 0 1 0 NIT[10] NIT[10]
0 0 1 0 1 1 NIT[11] NIT[11]
0 0 1 1 0 0 INIT[12] NIT[12]
0 0 1 1 0 1 INIT[13] NIT[13]
0 0 1 1 1 0 INIT[14] NIT[14]
0 0 1 1 1 1 INIT[15] NIT[15]
0 1 0 0 0 0 INIT[16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 NIT[18] INIT[18]
0 1 0 0 1 1 NIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[0] INIT[32]
1 0 0 0 0 1 INIT[1] INIT[33]
1 0 0 0 1 0 INIT[2] INIT[34]
1 0 0 0 1 1 INIT[3] INIT[35]
1 0 0 1 0 0 INIT[4] INIT[36]
1 0 0 1 0 1 INIT[5] INIT[37]
1 0 0 1 1 0 INIT[6] INIT[38]
1 0 0 1 1 1 INIT[7] INIT[39]

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

AA H A
1 0 1 0 0 0 INIT[8] INIT[40]
1 0 1 0 0 1 INIT[9] INIT[41]
1 0 1 0 1 0 INIT[10] INIT[42]
1 0 1 0 1 1 INIT[11] INIT[43]
1 0 1 1 0 0 INIT[12] INIT[44]
1 0 1 1 0 1 INIT[13] INIT[45]
1 0 1 1 1 0 INIT[14] INIT[46]
1 0 1 1 1 1 INIT[15] INIT[47]
1 1 0 0 0 0 INIT[16] INIT[48]
1 1 0 0 0 1 INIT[17] INIT[49]
1 1 0 0 1 0 INIT[18] INIT[50]
1 1 0 0 1 1 INIT[19] INIT[51]
1 1 0 1 0 0 INIT[20] INIT[52]
1 1 0 1 0 1 INIT[21] INIT[53]
1 1 0 1 1 0 INIT[22] INIT[54]
1 1 0 1 1 1 INIT[23] INIT[55]
1 1 1 0 0 0 INIT[24] INIT[56]
1 1 1 0 0 1 INIT[25] INIT[57]
1 1 1 0 1 0 INIT[26] INIT[58]
1 1 1 0 1 1 INIT[27] INIT[59]
1 1 1 1 0 0 INIT[28] INITL60]
1 1 1 1 0 1 INIT[29] INIT[61]
1 1 1 1 1 0 INIT[30] INIT[62]
1 1 1 1 1 1 INIT[31] INIT[63]
INIT = INIT BT EShiz 16 HEEE 2 #EH TR L

R—k DB
R—t4£ L B HaE
06 H A 1 6/5 LUT H 77
05 A 1 5 A5 LUT A
10,11, 12, 13, 14, I5 AS 1 LUT A7

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

THAVDANFE

AVAB =gy aJ

HETR 0
CORE Generator™ 3L U\ 4% —K Nl
< 7aDYR—k A H]

ERAAEEEE M
B 24T & TIHIE S BEA
INIT 16 % 64 £ ME T RCEnr LUT5/6 D177 7 arm4a7E

VHDL 8k (A2 RA T —3Y)
WD 2 DDOLBFELRNESIT, a' =L Ty T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_2: 6-input 2 output Look-Up Table
-— Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

LUT6_2_inst : LUT6_2
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents

port map (
06 => 06, -- 6/5-LUT output (1-bit)
05 => 05, -- 5-LUT output (1-bit)
10 => 10, -- LUT input (1-bit)
11 => 11, -- LUT input (1-bit)
12 => 12, -- LUT input (1-bit)
13 => 13, -- LUT input (1-bit)
14 => 14, -- LUT input (1-bit)
15 => 15 -- LUT input (1-bit)
):

-- End of LUT6_2_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// LUT6_2: 6-input, 2 output Look-Up Table
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

LUTE_2 #(
- INIT(64~h0000000000000000) // Specify LUT Contents
) LUT6_2_inst (

.06(06), // 1-bit LUT6 output

.05(05), // 1-bit lower LUT5 output

-10(10), // 1-bit LUT input

_11(11), // 1-bit LUT input

_12(12), // 1-bit LUT input

_13(13), // 1-bit LUT input

_14(14), // 1-bit LUT input

_15(15) // 1-bit LUT input (fast MUX select only available to 06 output)

);

// End of LUT6_2_ inst instantiation

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

71)25 47 : 6-Input Lookup Table with General and Local Outputs
15 LUT6_D
14 4 [ LuTs
13 o)
Bl | ;
12 ~ LO
" | :3 LUT5
12
10 —‘ i
| 10
[ Attributes |
[ INIT=0000000000000000 I
6-Input Look-Up Table

ZOTYAy 2L AUMEILAS 6, B 1oy Ty T—T 0 (LUT) ©, FEREA 64 £ ROM (6 B R
TRUVAIEE) ELTEMET D00 6 AS1oayyy 7y rark A TYVACRNTEES, LUT IREAMZRaY 71
KTy T THPANCEGEENDILEL DY T iiarkArTIAMNTAEXICHEALET, LUT6 1Ty
T T—=7N LUD A HOIHD 1 DiZ~wy 7 EET, LUT6, LUT6L, 3L LUT6.D OEEEIXIFI LTI 43,
LUT6_L BEXWLUT6.D TiE, LUT6 O H IE 5 ENEBATA AR L7z, LO &AL T CLB 2895
TENTEET, LUT6L TiX LUTE 2oDEEFED LD 1 DDATARAEZI1L CLB IZEENALIICIRETEHDIC
5L, LUT6.D Tix LUT6 O 1A NI ATAA/CLB ay 7 A ERay Ol 7 I #5018 E T £,
LUT6 TIZH OB IIH ESNRND T, WEFATA A2 CLB (8 5 O8kt 2 R RIS © D LN 72O R
D, WOTHEHATEET,

LUT ouyyr 77 riarzZiiiE 570, INIT BIEIC 64 B bho 16 EREZRETHILENHVET, INIT
EIX, BT AA DN EAINALEIC, 5635 INIT B MEIZ 1 2E0 Y CTAZETCENEINET, 722103
Verilog C INIT fE% 64’ h8000000000000000 (VHDL T}% X”8000000000000000”) IZfXETHE AT _XTH 1 D
WALAMIE AT 012720 FEF (6 AS1D AND 7 —F), F7=. Verilog T INIT fE% 64’ hffffffffe (VHDL TiX
X"FFFFFFFFFFFFFFFE") IZRXE T 2L, AT RN TEROLE UAMIHINE 11220 E S 6 AT OR T —H)

FPGA LUT Z'UX7 47 Tl&, INIT T A—X TP ENH ESNET, T 74N 0 T, ANEIZO» DL T H
0 WZERENLE T (T RELTHERE), 7272 LE<DGA . LUT FUIT47 onvyy 777 arzfiEdbi20H
W2 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NHVET,

B REMEM T LUT O INIT [EZRET 2R TiE, AT IOMmBRICT X TOANZY AR TH
Nouly /i E L. ZRHD A ENS . WIEIEZERL £3,

RBRLEHTIHE : VAN ZmEROMEICH T2 LUT OF A ITRNTA—ZEEFRL, XTA—XETLIC
oy 7O RAERLET, MAEZHML TLEXITZOHEOF NI T, §iHO FIED I TA—ZDIE
EWZa—REEATA2LEIHYET A,

IR IR
AR Hh
I5 14 I3 12 I I0 0 LO
0 0 0 0 0 0 INIT[0] INIT([0]
0 0 0 0 0 1 INIT[1] INIT[1]
Virtex-6 547 31) 4K (HDL A)
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AA H A

15 14 I3 12 i I0 0 LO

0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 INIT[5] INIT[5]
0 0 0 1 1 0 INIT[6] INIT[6]
0 0 0 1 1 1 INIT[7] INIT[7]
0 0 1 0 0 0 INIT[8] INIT[8]
0 0 1 0 0 1 INIT[9] INIT[9]
0 0 1 0 1 0 INITL10] INITL10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 INITL16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 INIT[18] INIT[18]
0 1 0 0 1 1 INIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[32] INIT[32]
1 0 0 0 0 1 INIT[33] INIT[33]
1 0 0 0 1 0 INIT[34] INIT[34]
1 0 0 0 1 1 INIT[35] INIT[35]
1 0 0 1 0 0 INIT[36] INIT[36]

Virtex-6 4731 7K (HDL F)
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AA H A

15 14 I3 12 i I0 0 LO

1 0 0 1 0 1 INIT[37] INIT[37]
1 0 0 1 1 0 INIT[38] INIT[38]
1 0 0 1 1 1 INIT[39] INIT[39]
1 0 1 0 0 0 INIT[40] INIT[40]
1 0 1 0 0 1 INIT[41] INIT[41]
1 0 1 0 1 0 INIT[42] INIT[42]
1 0 1 0 1 1 INIT[43] INIT[43]
1 0 1 1 0 0 INIT[44] INIT[44]
1 0 1 1 0 1 INIT[45] INIT[45]
1 0 1 1 1 0 INIT[46] INIT[46]
1 0 1 1 1 1 INIT[47] INIT[47]
1 1 0 0 0 0 INIT[48] INIT[48]
1 1 0 0 0 1 INIT[49] INIT[49]
1 1 0 0 1 0 INIT[50] INIT[50]
1 1 0 0 1 1 INIT[51] INIT[51]
1 1 0 1 0 0 INIT[52] INIT[52]
1 1 0 1 0 1 INIT[53] INIT[53]
1 1 0 1 1 0 INIT[54] INIT[54]
1 1 0 1 1 1 INIT[55] INIT[55]
1 1 1 0 0 0 INIT[56] INIT[56]
1 1 1 0 0 1 INIT[57] INIT[57]
1 1 1 0 1 0 INIT[58] INIT[58]
1 1 1 0 1 1 INIT[59] INIT[59]
1 1 1 1 0 0 INITL60] INIT[60]
1 1 1 1 0 1 INIT[61] INIT[61]
1 1 1 1 1 0 INIT[62] INIT[62]
1 1 1 1 1 1 INIT[63] INIT[63]

INIT = INIT @M T ESNT- 16 3 EE 2 EmH TR LI-H

R—h DB

R—k4 AR B e ae

06 H 1 6/5 LUT i/
05 H 1 5 A7 LUT 7
10, 11,12, 13, 14, 15 AS 1 LUT Ay

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

THAVDANFE

AVAB =gy aJ

HETR 0
CORE Generator™ 3L U\ 4% —K Nl
< 7aDYR—k A H]

EARLT RS

JE 247 ] T4k

At BA

INIT 16 % 64 v MHE T_RTEm

I T 7 F—T N D E A S E

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;

-- LUT6_D: 6-input Look-Up Table with general and local outputs

- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

LUT6_D_inst : LUT6_D
generic map (
INIT => X"0000000000000000*") -- Specify LUT contents
port map (
LO => LO, -- LUT local output
0 =0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
):

-- End of LUT6_D_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// LUT6_D: 6-input Look-Up Table with general and local outputs

// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

LUT6_D #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6_D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
_10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input

)
// End of LUT6_D_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXs HEI3E . FHAY ILAVE

TS5 47 : 6-Input Lookup Table with Local Output
15 LUT6_L
14 4 Luts
3 Lo
Bl | ; —
li
12
" | :‘; LUT5
12
10 —‘ i
— 10
[ Attributes |
[ INIT=0000000000000000 |
6-Input Look-Up Table

ZOTYAy 2L AUMEILAS 6, B 1oy Ty T—T 0 (LUT) ©, FEREA 64 £ ROM (6 B R
TRUVAIEE) ELTEMET D00 6 AS1oayyy 7y rark A TYVACRNTEES, LUT IREAMZRaY 71
KTy T THPANCEGEENDILEL DY T iiarkArTIAMNTAEXICHEALET, LUT6 1Ty
T T—=7N LUD A HOIHD 1 DiZ~wy 7 EET, LUT6, LUT6L, 3L LUT6.D OEEEIXIFI LTI 43,
LUT6_L BEXWLUT6.D TiE, LUT6 O H IE 5 ENEBATA AR L7z, LO &AL T CLB 2895
TENTEET, LUT6L TiX LUTE 2oDEEFED LD 1 DDATARAEZI1L CLB IZEENALIICIRETEHDIC
5L, LUT6.D Tix LUT6 O 1A NI ATAA/CLB ay 7 A ERay Ol 7 I #5018 E T £,
LUT6 TIZH OB IIH ESNRND T, WEFATA A2 CLB (8 5 O8kt 2 R RIS © D LN 72O R
D, WOTHEHATEET,

LUT ouyyr 77 riarzZiiiE 570, INIT BIEIC 64 B bho 16 EREZRETHILENHVET, INIT
EIX, BT AA DN EAINALEIC, 5635 INIT B MEIZ 1 280 Y TAZETCEHEINET, =213
Verilog C INIT fE% 64’ h8000000000000000 (VHDL T}% X”8000000000000000”) IZfXETHE AT _XTH 1 D
WALAMIE AT 012720 FEF (6 AS1D AND 7 —F), F7=. Verilog T INIT fE% 64’ hffffffffe (VHDL TiX
X"FFFFFFFFFFFFFFFE") IZRXE T 2L, AT RN TEROLE UAMIHINE 11220 E S 6 AT OR T —H)

FPGA LUT Z'UX7 47 Tl&, INIT T A—X TP ENH ESNET, T 74N 0 T, ANEIZO» DL T H
0 WZERENLE T (T RELTHERE), 7272 LE<DGA . LUT FUIT47 onvyy 777 arzfiEdbi20H
W2 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NHVET,

B REEM TS LUT O INIT 12 R ET 2R TiE, ~"AFTIOEBEHERICT X TOANZY AT
HAODuYy 7EZIREL, 26D HAENS  IHHEZER L £9,

RBRLEHTIHE : VAN ZmEROMEICH T2 LUT OF A ITRNTA—ZEEFRL, XTA—XETLIC
oy 7O RAERLET, MAEZHML TLEXITZOHEOF NI T, §iHO FIED I TA—ZDIE
EWZa—REEATA2LEIHYET A,

i 5K
AR H A
5 " 13 2 I 0 Lo
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]

Virtex-6 4731 7K (HDL F)
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AA H A
15 14 I3 12 I 10 LO
0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INIT[16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
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FIE: THAY TLAVE

AA H A

15 14 I3 12 I 10 LO

1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL[60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]

INIT = INIT @M T ESNT- 16 3 EE 2 EmH TR LI-H

R—b D EREA

R—r4 A = e B

LO H D 1 6/5 N1 LUT A £7213NHE CLB #t
10,11, 12,13, 14, 15 AS 1 LUT AF

Virtex-6 4731 7K (HDL F)
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THAVDANFE

AVAR Y =gy o
HERR o
CORE Generator™ LN % —R [
~7adYR—h )

EAART RS

B - Ew) & T4 | EREA
INIT 16 4K 64 ¥ Ma TRCEe | v I T T—T D EE
IR

VHDL 821 (/> RAT T —23Y)
WD 2 SOOINEELNEASIT., 2 — LT T T B S ORI T E 5,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_L: 6-input Look-Up Table with local output
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

LUT6_L_inst : LUT6_L
generic map (
INIT => X"0000000000000000*") -- Specify LUT Contents
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
);

-- End of LUT6_L_inst instantiation
Verilog i1t ([ RE2 T —23Y)

// LUT6_L: 6-input Look-Up Table with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

LUTE_L #(
- INIT(64>h0000000000000000) // Specify LUT Contents

) LUT6_L_inst (
-LO(LO), // LUT local output
_10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), /7 LUT input
_15(15) // LUT input

)

// End of LUT6_L_inst instantiation

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

MMCM_ADV

1S5 47 : MMCM is a mixed signal block designed to support clock network deskew,

frequency synthesis, and jitter reduction.

MMCM_ADV
— DADDR(6:0) DO(15:0) —
DI(15:0) CLKFBOUT }——
CLKFBOUTB |—
—{CLKFBIN

CLKFBSTOPPED ——
CLKINT CLKINSTOPPED }——
—CLKIN2 CLKOUTO }—
—] CLKINSEL CLKOUTOB [—
CLKOUT1 |—

—{bcLk
CLKOUT1B}——
DEN cLKouT2 }—
——DWE CLKOUT2B |—
PSGLK CLKOUT3 |—
CLKOUT3B |—

——PSEN
CLKOUT4 }—
——] PSINCDEC CLKOUTS ——
—PWRDWN CLKOUT6 |—
RST DRDY }—
LOCKED }—
PSDONE |—

M=

X11165

MMCM X, B E K, 7avy 2T —JDAX 2 — i Vo RBEV R —bT 5700 REARE T 7Tuy s T
T, &7uy7HINTH LT, FU VCO Bz IO E Y 7, T a—T 4 P A7 VBRI E TEE
Ty BAFTIvINHL 7R BI OBy EL R —rEET,

R—rDERHA

R—k4 24T B HHe
CLKFBIN AN 1 gayy T4—R\y 7 ANF
CLKFBOUT A 1 B MMCM 7 4 —R N7 7]
CLKFBOUTB H 1 CLKFBOUT %Kil 7=27my 7 H7)
CLKFBSTOPPED H 1 T4—=RRo 7 a3 ME LTI R R T AT — A A B
Virtex-6 5475 A4AF (HDL F)
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R—t4£ BA4T & HEHE

CLKINSEL AA 1 AN~NF T I OAT — a3 215 5 T, High = CLKINI,
Low = CLKIN2 T,

CLKINSTOPPED A 1 ANF17ay I MMEIELIZZ B R T AT —H A B

CLKIN1 AH 1 WHo vy ANH

CLKIN2 A 1 MMCM U7 7L R Jay 7Dl ZY savy N

CLKOUTI0:6] H7 7.1k | 2= —ar T 4F¥aTT N Jay st (0~ 6) T, VCO (i

Iy (o= — I ATEE) & 1 (NA28R) Hb 128 FTOMETHEL
FLDICRETEET, HAzay 73 MY 7hEn T
BIEBHE WAL > TRY, #e7 4—RK Ny a7 4%
L—ya iV A S17uevZicHiZbnEd,

CLKOUT[0:3]B H 7 4,1 vk CLKOUT[0:3] #X#EL7=bDTT,

DADDR[6:0] AT 7 AAF Iy Va7 Xal—arfoarr7 ¥alb—iary 7R
VARG T AATINATYT, ZONRZEHEH LRSS, 7T
DEY N 0 IZTHLERHVET,

DCLK A7J 1 BAFIvr Var 7 ¥al—ay R— DI 77 A 7ay 7T,
DEN ATJ 1 AT I Va7 X2l —al MBI T 7B AT 5720 DA % —

THHIEE BT, XAy Var 7 Fal—rara LR
WA 1E, DEN % Low ICEETAMLERHVET,

DI[15:0] AT 16 Var74Xalb—vay T =43 07 =X A SRR TT, 20
NRRAEFEALRNWGA X, TXTOE VMM 0 IZT D0 ERHYET,

DO[15:0] A 16 FAFIvr Var7 Xal—var i N1 255460 MMCM 7 —
2 NATT,

DRDY H 1 MMCM DX A F Iy 7 Var 74X 2l —al fERED DEN § 5 ~D
& E G5 READY 1T,

DWE A 1 DADDR 7 RLAAD DI 7 =X DEZARZHIHT DT A 1 —7
IEB T, BALRWEAIL, Low ICEET2LERHYET,

LOCKED H 1 MMCM CTEHEIN CTWDIRFHBN THAET ZA A RH5E T L, PPM

FPHN TR — L7222 R LET, MMCM 1B AR
ICHBEIICay ZRBEIC2 DD T, Uy MNIARETY, AN1rmayy
IME LT E . A T TA A MOEN DAL= E (A
hray 7O T7 R E) 1%, LOCKED BT 47 —hSHvET,
LOCKED BT 47 ¥ —h&hde, HEMIZ oy 7N ERINET,

PSCLK AT 1 MY T rays

PSDONE A 1 MRS T RET

PSEN AH 1 PEAHS T AR —T )L

PSINCDEC AT 1 PR TN AL TVAN/ T 7Y A Milf

PWRDWN AA 1 IR — BB AL B REVET IS, MMCM 1R A# <9,
RST AT) 1 FFEMY Y ME =, RST E51E. MMCM DIEFRMY > TT,

ZOEEMEEENDE . MMCM IZFEIL THA R — 7 LIZR0E
T, ANhravroarFevar (BERE) B EDLLEE .Y
Ty MIARETT,

Virtex—=6 547 351) 5i/4F (HDL )
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FHAL D AN
AVAB T —gy ]
£ AN H]
CORE Generator™ 8L 4 —FK HbE
~7udHR—h ]
ERAARELE &
B 247 E TIAIE 5 BA
BANDWIDTH ==l OPTIMIZED, OPTIMIZED Do NIk — 7Y O MMCM FiE
HIGH, MBS MMCM 70255 7Y R L%
LOW EELET,
CLKFBOUT MULT.F 3 Efiewhk | 5.0 ~ 5.0 O E a5 A T, T NTo
N | 64.0 CLKOUT 7wy 7 i ) &l s 3 a4 48 EL
F*4, ZOfiL. CLKOUT#DIVIDE fEEB L
DIVCLK_DIVIDE fE (2 Xt /7 )8 i S s ik
DET, ZOMEITERTIHETILERDHY
0, BEEOANFR—ENET, =
EZIE, 6.0 1TV AR —bENFET A 6.5 1Y
R—h&hFtA,
CLKFBOUT_PHASE 3 EfrE vk | —360,000 ~ 0.000 vy T 4— R I A O FA T By
N | 360,000 BERTHELET, 74— vr suysk
T7hTBE . MMCM O 17ay 7 B34~
A DI 7 RLET,
CLKIN_PERIOD Zr—h (nS) | 1,000 ~ 0.000 MMCM CLKIN1 A3 A JEAMZRELF
1000.000 T, KL ps TCTY, ZOMHEITMLTHE
TAHALERHDET,
CLKOUTO_DIVIDE_F 3 Epre vk | 1,000 ~ 1.000 B JE 3 B 3 58412 . CLKOUT
BN | 128,000 say W ESETOEERRELE
4, ZOfl, CLKFBOUT MULT ¥ X
DIVCLK_DIVIDE {2 &0 H 7 J& 52 5 )8 ok
FOET,
CLKOUTI0:6]_DIVIDE R 1~ 128 1 B D JE 3% B 428512 CLKOUT
say WM ESETAEEEELE
4, ZOffi, CLKFBOUT MULT f 3 k¢
DIVCLK_DIVIDE f#{Z &0 H 77 J8 i $ehs v
FOET,
CLKOUTI[0:6]_DUTY. 3 kfre vk [ 0.001 ~ 0.500 CLKOUT Z7uav M DT 2—F 4 A%
CYCLE FEh /NS | 0.999 NR—t U NCHRELET, 050 DFA, Ta—
T A P AT T 50% (2780 ET,
CLKOUT[0:6]_ 3 bfre vk [ -360,000 ~ 0.000 rsavy 7 4—RA\ MO 7y e
PHASE FEh/ N | 360,000 ERTHELET, 74—y suavr%
TT7MTAE MMCM O F17ay 7934 T
ADMEITAFES 7 RLET,
CLKOUT4_CASCADE 7 — X% | FALSE, TRUE FALSE WHhray 755 @M 128 Job KEWEE. H
F155 8 (%) &2 CLKOUT4 4y A D AN F)
ICH A —RLET,
CLOCK_HOLD 7 — 4% | FALSE. TRUE FALSE TRUE O #4, VCO & $% CLKIN %1%
THRTOEEEIRFFLET,
Virtex-6 54731 A4 F (HDL A)
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=4k

s47

=}

TI4ILE

At BA

COMPENSATION

pe

ZHOLD .
BUF_IN |
CASCADE
EXTERNAL
INTERNAL

ZHOLD

sy NSIOFIE, ZHOLD TR ET S
ENRHVET, MMCM 74 —RK X\ 7Dy
TA4X 2l —ar FERZERLET,

ZHOLD : I/O L AXTODHR—NLR 2 A
LINEIZZ2 DI MMCM 2y 7 4K
L—yarLET,

INTERNAL : MMCM ORE T —R /3w
ISAE S, BTSN ERE A,

EXTERNAL : FPGA DA Ry R — 7%
I NET,

CASCADE : 2 20 MMCM 234 A% —K
s ET,

BUF.IN : ZO O IEE—RIZIZ—%
P BT ESNEYA, Z7uys A
7373 BUFG/BUFH/BUFR/GT CHEHEhE
nagEae<TT,

DIVCLK_DIVIDE

B

1~ 128

AN ey 7 k53T XTCol 17y o
Sy E AR E L. PFD I A& 5 CLKIN
o ELET,

REF_JITTER1

3 EfrE Yk
I NS,

0.000 ~
0.999

0.010

MMCM D /X7 g —~ 2 A it 579,

CLKINL ([ZFPHlEnb Yy fEai ELE T,

SNUREEZY OPTIMIZED ISR ESHTWAHE,

ERBEE TRWEAII A0y 7|7
TG A=HINBIRENE T, N THD

LA HE AN a2 ICFRISND Y v H

D Ul R—% bk (g RE—7 by B—2fl) T
FRETOIVLENHYET,

REF_JITTER2

ER A=
BN,

0.000 ~
0.999

0.010

MMCM D7 —~ o Akl 5720,

CLKIN2 ([ZFHlIENA Yy A xR ELET,

XU RIEA OPTIMIZED (23R ESH TS E,

ERBEAN TRV SIE AN 7y 712k
RIA—HPNBIRENFE T, EIBEMTHD

A PN A= DA e i (IS WS

D Ul =t (RE—2 by B—Z7{) T
BETIVLERHVET,

STARTUP_WAIT

7 =A%

FALSE

FALSE

ZOBMEIXY R — SN TV ER A,

CLKFBOUT_USE_
FINE_PS

7 — AR

FALSE, TRUE

FALSE

CLKFBOUT 7% 77 A a2 (i fi 7
M AX—T L

CLKOUT[0:6]_USE_
FINE_PS

PARVIZAW ¢

FALSE, TRUE

FALSE

CLKOUTI[1:6] O EZ7 7 AL 7 b A
=T

VHDL 2k (/2 RAV T —23Y)

KD 2 DDOXPFELZWGEIL, 28— LT T4 T4 E S ORNZH AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

Virtex-6 4731 7K (HDL F)
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MMCM_ADV_

MMCM_ADV: Advanced Mixed Mode Clock Manager

Virtex-6

Xilinx HDL Libraries Guide, version 12.3

inst : MMCM_ADV

generic map (

BANDWIDTH =>
CLKFBOUT_MULT_F => 5.0,
CLKFBOUT_PHASE => 0.0,
-- CLKIN_PERIOD:
CLKIN1_PERIOD => 0.0,
CLKIN2_PERIOD => 0.0,

"OPTIMIZED",

CLKOUTO_DIVIDE_F => 1.0,

-— CLKOUTO_DUTY_CYCLE
CLKOUTO_DUTY_CYCLE =>
CLKOUT1_DUTY_CYCLE =>
CLKOUT2_DUTY_CYCLE =>
CLKOUT3_DUTY_CYCLE =>
CLKOUT4_DUTY_CYCLE =>
CLKOUT5_DUTY_CYCLE
CLKOUT6_DUTY_CYCLE
-— CLKOUTO_PHASE
CLKOUTO_PHASE =>
CLKOUT1_PHASE =>
CLKOUT2_PHASE =>
CLKOUT3_PHASE =>
CLKOUT4_PHASE =>
CLKOUT5_PHASE =>
CLKOUT6_PHASE =>
-— CLKOUT1_DIVIDE
CLKOUT1_DIVIDE =>
CLKOUT2_DIVIDE =>
CLKOUT3_DIVIDE =>
CLKOUT4_DIVIDE =>
CLKOUT5_DIVIDE =>
CLKOUT6_DIVIDE =>
CLKOUT4_CASCADE => FALS
CLOCK_HOLD => FALSE,

|

ol n

—VvyVv

P
8000OOOOI

[eNeoNoloNoNoNa)
[eNoNolooNoNa)

RRRERRRRE I

On v v v v w

HooooooaoQ

Ov v v v w w . u

E.

COMPENSATION => ""ZHOLD",
DIVCLK_DIVIDE => 1,
-- REF_JITTER:

REF_JITTER1 => 0.0,
REF_JITTER2 => 0.0,
STARTUP_WAIT => FALSE,

-- Jitter programming ('HIGH","LOW","OPTIMIZED")
-- Multiply value for all CLKOUT (5.0-64.0).
-- Phase offset in degrees of CLKFB (0.00-360.00).

Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).

-- Divide amount for CLKOUTO (1.000-128.000).

LKOUT6_DIVIDE: Divide amount for CLKOUT (1-128)

LKOUT6_DUTY_CYCLE: Duty cycle for CLKOUT outputs (0.01-0.99).

_PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).

-- Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)

-- Hold VCO Frequency (TRUE/FALSE)
"EXTERNAL™",

"'ZHOLD",

"INTERNAL",

-- Master division value (1-80)

-- Not supported. Must be set to FALSE.

Reference input jitter in Ul (0.000-0.999).

-- USE_FINE_PS: Fine phase shift enable (TRUE/FALSE)

CLKFBOUT_USE_FINE_PS => FALSE,

CLKOUTO_USE_FINE_PS =>
CLKOUT1_USE_FINE_PS =>
CLKOUT2_USE_FINE_PS =>
CLKOUT3_USE_FINE_PS =>
CLKOUT4_USE_FINE_PS =>
CLKOUT5_USE_FINE_PS =>
CLKOUT6_USE_FINE_PS =>

port map (
-- Clock Outputs: 1-bit (each) User configurable clock outputs

CLKOUTO => CLKOUTO,
CLKOUTOB => CLKOUTOB,
CLKOUT1 => CLKOUT1,
CLKOUT1B => CLKOUT1B,
CLKOUT2 => CLKOUTZ2,
CLKOUT2B => CLKOUT2B,
CLKOUT3 => CLKOUTS3,
CLKOUT3B => CLKOUT3B,
CLKOUT4 => CLKOUT4,
CLKOUT5 => CLKOUT5,
CLKOUT6 => CLKOUT®6,

FALSE,

FALSE,
FALSE,
FALSE,
FALSE,
FALSE,

FALSE

I
TR R e

UO’UUUUUUUU

H:::::::::

-- 1-bit

CLKOUTO output
Inverted CLKOUTO output
CLKOUT1 output
Inverted CLKOUT1 output
CLKOUT2 output
Inverted CLKOUT2 output
CLKOUT3 output
Inverted CLKOUT3 output
CLKOUT4 output
CLKOUTS output
CLKOUT6 output

-- DRP Ports: 16-bit (each) Dynamlc reconfigration ports

DO => DO,
DRDY => DRDY,

-- 16-bit DRP data output
-- 1-bit DRP ready output

""CASCADE"

or "BUF_IN"

-- Dynamic Phase Shift Ports: 1-bit (each) Ports used for dynamic phase shifting of the outputs

PSDONE => PSDONE,

-- 1-bit Phase shift done output

-- Feedback Clocks: 1-bit (each) Clock feedback ports
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CLKFBOUT => CLKFBOUT,
CLKFBOUTB => CLKFBOUTB, -- 1-bit Inverted CLKFBOUT

-- Status Ports: 1-bit (each) MMCM status ports

CLKFBSTOPPED => CLKFBSTOPPED, -- 1-bit Feedback clock stopped output
CLKINSTOPPED => CLKINSTOPPED, -- 1-bit Input clock stopped output
LOCKED => LOCKED,
-- Clock Inputs: 1-bit (each) Clock inputs
CLKIN1 => CLKIN1,
CLKIN2 => CLKIN2,
-- Control Ports: 1-bit (each) MMCM control ports
CLKINSEL => CLKINSEL,
PWRDWN => PWRDWN,

RST => RST,

-- DRP Ports: 7-bit (each) Dynamic reconfigration ports
DADDR => DADDR,
DCLK => DCLK,
DEN => DEN,

D1 => DI,

DWE => DWE,

-- Dynamic Phase Shift Ports:

PSCLK => PSCLK,

PSEN => PSEN,
PSINCDEC => PSINCDEC,
-- Feedback Clocks: 1-bit (each) Clock feedback ports
CLKFBIN => CLKFBIN

);

-- 1-bit Feedback clock output

-- 1-bit LOCK output

-- 1-bit Primary clock input
-- 1-bit Secondary clock input

-- 1-bit Clock select input
-- 1-bit Power-down input
-- 1-bit Reset input

-- 7-bit DRP adrress input

-- 1-bit DRP clock input

-- 1-bit DRP enable input

-- 16-bit DRP data input

-- 1-bit DRP write enable input

-- 1-bit Phase shift clock input
-- 1-bit Phase shift enable input
-- 1-bit Phase shift increment/decrement input

-- 1-bit Feedback clock input

-- End of MMCM_ADV_inst instantiation

Verilog

Bt (A ARFOT—23Y)

// MMCM_ADV: Advanced Mixed Mode Clock Manager

//

Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

MMCM_ADV #(
.BANDWIDTH("OPTIMIZED"), // Jitter programming ('HIGH","LOW'","OPTIMIZED™)

.CLKFBOUT_MULT_F(5.0),

// CLKIN_PERIOD:

CLKFBOUT_PHASE(0.0),

CLKINL_PERIOD(0.0),
CLKIN2_PERIOD(0.0),

// Multiply value for all CLKOUT (5.0-64.0).
// Phase offset in degrees of CLKFB (0.00-360.00).

Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).

.CLKOUTO_DIVIDE_F(1.0), // Divide amount for CLKOUTO (1.000-128.000).
// CLKOUTO_DUTY_CYCLE

.CLKOUTO_DUTY_CYCLE(O.
.CLKOUT1_DUTY_CYCLE(O.
.CLKOUT2_DUTY_CYCLE(O.
.CLKOUT3_DUTY_CYCLE(O.
.CLKOUT4_DUTY_CYCLE(O.
.CLKOUT5_DUTY_CYCLE(O.
.CLKOUT6_DUTY_CYCLE(O.

- CLKOUT6_DUTY_CYCLE: Duty cycle for CLKOUT outputs (0.01-0.99).

5),

// CLKOUTO_PHASE - CLKOUT6_PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).
.CLKOUTO_PHASE(0.0),
.CLKOUT1_PHASE(0.0),
.CLKOUT2_PHASE(0.0),
.CLKOUT3_PHASE(0.0),
.CLKOUT4_PHASE(0.0),
.CLKOUT5_PHASE(0.0),

.COMPENSATION(**ZHOLD™), // "ZHOLD'™, "INTERNAL", "EXTERNAL'™, "CASCADE"™ or "BUF_IN"

CLKOUT6_PHASE(0.0)

/ CLKOUT1_DIVIDE - CLKOUT6_DIVIDE: Divide amount for CLKOUT (1-128)
_CLKOUT1_DIVIDE(1),
.CLKOUT2_DIVIDE(1),
.CLKOUT3_DIVIDE(1),
.CLKOUT4_DIVIDE(L),
.CLKOUT5_DIVIDE(1),
.CLKOUT6_DIVIDE(L),
.CLKOUT4_CASCADE("'FALSE™), // Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
.CLOCK_HOLD("'FALSE™),

_DIVCLK_DIVIDE(1),
// REF_JITTER: Reference input jitter in Ul (0.000-0.999).

// Hold VCO Frequency (TRUE/FALSE)

// Master division value (1-80)

1-bit (each) Ports used for dynamic phase shifting of the outputs

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com

239



EI3F: FTHAY ILAVE & XILINXs

-REF_JITTER1(0.0),
-REF_JITTER2(0.0),
.STARTUP_WAIT('FALSE™), // Not supported. Must be set to FALSE.
// USE_FINE_PS: Fine phase shift enable (TRUE/FALSE)
-CLKFBOUT_USE_FINE_PS(""FALSE™),
.CLKOUTO_USE_FINE_PS("'FALSE"),
-CLKOUT1_USE_FINE_PS("'FALSE™)
.CLKOUT2_USE_FINE_PS(*'FALSE')
.CLKOUT3_USE_FINE_PS("'FALSE™)
.CLKOUT4_USE_FINE_PS(*'FALSE')
D
D

.CLKOUT5_USE_FINE_PS(*'FALSE"
.CLKOUT6_USE_FINE_PS("'FALSE"

D)
MMCM_ADV_inst (
// Clock Outputs: 1-bit (each) User configurable clock outputs

.CLKOUTO(CLKOUTO), // 1-bit CLKOUTO output
.CLKOUTOB(CLKOUTOB), // 1-bit Inverted CLKOUTO output
.CLKOUT1(CLKOUT1), // 1-bit CLKOUT1 output
.CLKOUT1B(CLKOUT1B), // 1-bit Inverted CLKOUT1 output
.CLKOUT2(CLKOUT2), // 1-bit CLKOUT2 output
.CLKOUT2B(CLKOUT2B), // 1-bit Inverted CLKOUT2 output
.CLKOUT3(CLKOUT3), // 1-bit CLKOUT3 output
.CLKOUT3B(CLKOUT3B), // 1-bit Inverted CLKOUT3 output
.CLKOUT4(CLKOUT4), // 1-bit CLKOUT4 output
.CLKOUT5(CLKOUTS5), // 1-bit CLKOUT5 output
.CLKOUT6(CLKOUT6), // 1-bit CLKOUT6 output

// DRP Ports: 16-bit (each) Dynamic reconfigration ports
.DO(DO), // 16-bit DRP data output
.DRDY(DRDY), // 1-bit DRP ready output

// Dynamic Phase Shift Ports: 1-bit (each) Ports used for dynamic phase shifting of the outputs
.PSDONE(PSDONE), // 1-bit Phase shift done output
// Feedback Clocks: 1-bit (each) Clock feedback ports
.CLKFBOUT (CLKFBOUT), // 1-bit Feedback clock output
.CLKFBOUTB(CLKFBOUTB), // 1-bit Inverted CLKFBOUT

// Status Ports: 1-bit (each) MMCM status ports
_.CLKFBSTOPPED(CLKFBSTOPPED), // 1-bit Feedback clock stopped output
-CLKINSTOPPED(CLKINSTOPPED), // 1-bit Input clock stopped output

-LOCKED(LOCKED), // 1-bit LOCK output

// Clock Inputs: 1-bit (each) Clock inputs

.CLKIN1(CLKIN1), // 1-bit Primary clock input

-CLKIN2(CLKIN2), // 1-bit Secondary clock input

// Control Ports: 1-bit (each) MMCM control ports

_CLKINSEL(CLKINSEL), // 1-bit Clock select input

- PWRDWN(PWRDWN) , // 1-bit Power-down input

_RST(RST), // 1-bit Reset input

// DRP Ports: 7-bit (each) Dynamic reconfigration ports

-DADDR(DADDR), // 7-bit DRP adrress input

.DCLK(DCLK), // 1-bit DRP clock input

_DEN(DEN), // 1-bit DRP enable input

.DI(DD), // 16-bit DRP data input

_DWE(DWE), // 1-bit DRP write enable input

// Dynamic Phase Shift Ports: 1-bit (each) Ports used for dynamic phase shifting of the outputs
-PSCLK(PSCLK) , // 1-bit Phase shift clock input

.PSEN(PSEN), // 1-bit Phase shift enable input
-PSINCDEC(PSINCDEC), // 1-bit Phase shift increment/decrement input
// Feedback Clocks: 1-bit (each) Clock feedback ports

-.CLKFBIN(CLKFBIN) // 1-bit Feedback clock input

):
// End of MMCM_ADV_inst instantiation

EER A

Virtex-6 FPGA D ¥ ¥} (2 —H— TAFBLIPT —F#2 —1)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs HEI3E . FHAY ILAVE

MMCM_BASE

aOAYEZIVR FYST 47 : Mixed signal block designed to support clock network deskew,
frequency synthesis, and jitter reduction.

MMCM_BASE

——] CLKFBIN CLKFBOUT —
CLKFBOUTB |——

CLKOUTO —
CLKOUTOB [——
—— CLKFIN{ CLKOUT1 |—
CLKOUT1B |—
CLKOUT2 |—
CLKOUT2B |—
— 1 pwrowN CLKOUT3 |—
CLKOUT3B [——
CLKOUT4 |—
CLKOUT5 |—

CLKOUT6 F——

——RST
LOCKED |——

X11186

ME

ZDarR—F ML, 7avy Fy NI — T DAX 2 —ff{#E | JEREREE K., ¥y 2 & E YR — A0 DIRA(E T T
w7 T, T2O0 0 WY HAEMN LTIy ITLTHIENRTEET, 2FY 001X 2, 01 1% 3 THATILIH s
TLTEET, 727, 1 DD VCO TTRTOAV L ZEFRENITH7-0, VCO BERE K HE T XCTom v 2L
FICIZTH50ENHYET, CLKFBOUT LT CLKFBOUTB 13uyy 7 ZBREh 502 ¢ %423, CLKin J&
BEERICICTAMERHDET,

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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FTIE: THAY ILAVE
R—r4 24T 1] e
CLKOUTI[0:3]B H 77 4.1k CLKOUT[0:3] #KHAL7=b DT,
LOCKED H D 1 MMCM TEHRSINTODIREMEN TR T 74 A MR5E T L, PPM
HPHN TR RN —BL 722 &% R LET, MMCM [ZEIFRB A RS
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 A 1 INT — ZG U INA U AB Y —=REILET R, MMCM AR T,
RST AT 1 FERBIV B ME =, RST (551X, MMCM OIERIIV YT,
ZOESMBREBESNDL, MMCM (AL THA R —7 Il h %
T, ANNravroarFaiar BEERE) nEDLEE .Y
Ty MIRETT,
THAUDANFE
AVAB T — gy wJ
E7f T
CORE Generator™ BL O 4 —FK HE
~7adYR—h gl
ERARELE &
B 24T E TIAIE 5 B
BANDWIDTH ==y OPTIMIZED . OPTIMIZED Do PR — U E D MMCM H ki
HIGH WEE 2 MMCM 7225 5 7Y R L%
LOW FBELET,
CLKFBOUT MULT_F 3 Bty 5.0 ~ 1.0 WD JE A AT ARSI T_TD
FE N | 64.0 CLKOUT 7wy i )z llifE & HEL
*9, ZOflL, CLKOUT#DIVIDE fE 5k
U DIVCLK_DIVIDE {12 &9 H 77 J8 3 5 3
TEVET,
CLKFBOUT_PHASE 3 bBfre vk | -360,000 ~ 0.000 sawy T 4—R I A ORARA T 2o e
yR@/ NS | 360,000 EHTHEELET, 74— vy Jayr%
7T BE MMCM O 17y 7 34T
ADMEIALFH 7 RLET,
CLKIN1_PERIOD Zua—h (nS) | 1,000 ~ 0.000 MMCM CLKINI Ao A A A E=ELE
1000.000 T, KEIX ps ETTT, ZOMEITLTHRE
TAHNLENRHYET,
CLKOUTO_DIVIDE_F 3 EfrE vk | 1,000 ~ 1.000 A1 0D JE W B f B 4 A3 A1 . CLKOUT
yR@/ N | 128,000 ruy 7 WD ey 8T HEERELE
4., ZoOfli, CLKFBOUT MULT fE3 LW
DIVCLK_DIVIDE i {Z &0 H 77 J& 35 5 s
FET,
CLKOUTI[0:6].DUTY_ 3 Efze vk | 0.001 ~ 0.500 CLKOUT 7uy /N OFT 2—F 4 %47
CYCLE FE/NIR | 0.999 NENR—TNTHRELET, 0.50 DA,
T a—T 4 ATV 50% (720 FET,
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BiE BT & T4k £ BA
CLKOUT[0:6] PHASE 3 Efize vk | -360,000 ~ 0.000 cu«wT7my7ﬁﬁkamﬂﬁﬁ7tyk%
BN R | 360,000 ERTHELET, 90 12 90 FEEE1% 4 4
D1 AZNVOAFIA TR, 180 1 180
EELZ 200 1 A7 VvONHEA7 7Y
BRLET,
CLOCK_HOLD 7 — L ft#% | FALSE, TRUE FALSE TRUE O¥546, VCO A% CLKIN 248K
TARTOE B IR L E T,
DIVCLK_DIVIDE Eite 1~ 128 1 ANTay 7 kT 5T _XTOMI17ayso
SIEEIEEL, PED IZA1&N% CLKIN
SELET,
REF_JITTER1 3 EfrE vk | 0.000 ~ 0.010 MMCM /87 4 —= > 2% b+ 575 . U
8N | 0.999 TrL A Ty I TSNS Y y 2%
ELET, NURIEN OPTIMIZED (23R E S
NTNWBE ERBEE TRWEAIZIA S 7ay
TR /R T A=A HNGRIREI N FE T, AN
BEACTHLIGE X, B2 A1 7ay 72 Tlls
NAHYYED Ul N—tr bk (R RE—7 by
E— M) THETHILENRHVET,
STARTUP WAIT 7 —nAR%k | FALSE FALSE ZORBRMEER— SR TOERA,
VHDL Bt (A REV T —3Y)

WD 2 ODDOLNFIELRWEAIT, a—L TV T 4T A4 BEED

Library UNISIM;

use UNISIM.vcomponents.all;

-- MMCM_BASE: Base Mixed Mode Clock Manager

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

MMCM_BASE_inst :
generic map (

BANDWIDTH => "OPTIMIZED",
CLKFBOUT MULT_F => 5.0,
CLKFBOUT_PHASE => 0.0,

CLKIN1_PERIOD => 0.0,

CLKOUTO_DIVIDE_F => 1.

-- CLKOUTO_DUTY_CYCLE

CLKOUTO_DUTY_CYCLE
CLKOUT1_DUTY_CYCLE
CLKOUT2_DUTY_CYCLE
CLKOUT3_DUTY_CYCLE
CLKOUT4_DUTY_CYCLE
CLKOUT5_DUTY_CYCLE
CLKOUT6_DUTY_CYCLE
-— CLKOUTO_PHASE -

=>
=>
=>
=>
=>
=>
CL

CLKOUTO_PHASE => 0.0,
CLKOUT1_PHASE => 0.0,

MMCM_BASE

ANCHED AT £

-- Jitter programming ('HIGH",'"'LOW","OPTIMIZED")
-- Multiply value for all CLKOUT (5.0-64.0).
-- Phase offset in degrees of CLKFB (0.00-360.00).

-- Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHZ).

0

0.5,
0.5
0.5
0.5
0.5
0.5
0.5
ouT

KOU

, -- Divide amount for CLKOUTO (1.000-128.000).
CLKOUT6_DUTY_CYCLE: Duty cycle for each CLKOUT (0.01-0.99).

é_PHASE: Phase offset for each CLKOUT (-360.000-360.000).

Virtex-6 4731 7K (HDL F)
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CLKOUT2_PHASE => 0.0
CLKOUT3_PHASE => 0.0
CLKOUT4_PHASE => 0.0
CLKOUT5_PHASE => 0.0
CLKOUT6_PHASE => 0.0
-- CLKOUT1_DIVIDE -

CLKOUT1_DIVIDE => 1,
CLKOUT2_DIVIDE => 1,
CLKOUT3_DIVIDE =>
CLKOUT4_DIVIDE =>
CLKOUTS_DIVIDE =>
CLKOUT6_DIVIDE => 1,
CLKOUT4_CASCADE => F
CLOCK_HOLD => FALSE,
DIVCLK_DIVIDE => 1,

REF_JITTER1 => 0.0,

RPRRR

éLKOUTG_DIVIDE: Divide amount for each CLKOUT (1-128)

ALSE,

-- Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
-- Hold VCO Frequency (TRUE/FALSE)

-- Master division value (1-80)

-- Reference input jitter in Ul (0.000-0.999).

STARTUP_WAIT => FALSE -- Not supported. Must be set to FALSE.
)
port map (
-- Clock Outputs: 1-bit (each) User configurable clock outputs
CLKOUTO => CLKOUTO, -- 1-bit CLKOUTO output
CLKOUTOB => CLKOUTOB, -- 1-bit Inverted CLKOUTO output
CLKOUT1 => CLKOUT1, -- 1-bit CLKOUT1 output
CLKOUT1B => CLKOUT1B, -- 1-bit Inverted CLKOUT1 output
CLKOUT2 => CLKOUT2, -- 1-bit CLKOUT2 output
CLKOUT2B => CLKOUT2B, -- 1-bit Inverted CLKOUT2 output
CLKOUT3 => CLKOUTS3, -- 1-bit CLKOUT3 output
CLKOUT3B => CLKOUT3B, -- 1-bit Inverted CLKOUT3 output
CLKOUT4 => CLKOUT4, -- 1-bit CLKOUT4 output
CLKOUT5 => CLKOUTS5, -- 1-bit CLKOUT5 output
CLKOUT6 => CLKOUT6, -- 1-bit CLKOUT6 output
-- Feedback Clocks: 1-bit (each) Clock feedback ports
CLKFBOUT => CLKFBOUT, -- 1-bit Feedback clock output
CLKFBOUTB => CLKFBOUTB, -- 1-bit Inverted CLKFBOUT output
-- Status Port: 1-bit (each) MMCM status ports
LOCKED => LOCKED, -- 1-bit LOCK output
-- Clock Input: 1-bit (each) Clock input
CLKIN1 => CLKIN1,
-- Control Ports: 1-bit (each) MMCM control ports
PWRDWN => PWRDWN, -- 1-bit Power-down input
RST => RST, -- 1-bit Reset input
-- Feedback Clocks: 1-bit (each) Clock feedback ports
CLKFBIN => CLKFBIN -- 1-bit Feedback clock input
);
-- End of MMCM_BASE_inst instantiation
Virtex-6 5473 4K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// NMMCM_BASE: Base Mixed Mode Clock Manager

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

MMCM_BASE #(
_BANDWIDTH("OPTIMIZED"),
.CLKFBOUT_MULT_F(5.0),
.CLKFBOUT_PHASE(0.0),
.CLKIN1_PERIOD(0.0),
.CLKOUTO_DIVIDE_F(1.0),

// Jitter programming (“'HIGH","LOW","OPTIMIZED")
// Multiply value for all CLKOUT (5.0-64.0).

// Phase offset in degrees of CLKFB (0.00-360.00).

// Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).

// Divide amount for CLKOUTO (1.000-128.000).

// CLKOUTO_DUTY_CYCLE - CLKOUT6_DUTY_CYCLE: Duty cycle for each CLKOUT (0.01-0.99).

.CLKOUTO_DUTY_CYCLE(0.5),
.CLKOUT1_DUTY_CYCLE(0.5),
.CLKOUT2_DUTY_CYCLE(0.5),
.CLKOUT3_DUTY_CYCLE(0.5),
.CLKOUT4_DUTY_CYCLE(0.5),
.CLKOUT5_DUTY_CYCLE(0.5),
.CLKOUT6_DUTY_CYCLE(O.

U'I
v

// 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),

// CLKOUT1_DIVIDE - CLKOUT6_DIVIDE: Divide amount for each CLKOUT (1-128)

.CLKOUT1_DIVIDE(L),

.CLKOUT2_DIVIDE(1),
.CLKOUT3_DIVIDE(1),
.CLKOUT4_DIVIDE(1),
.CLKOUT5_DIVIDE(L),
.CLKOUT6_DIVIDE(1),

.CLKOUT4_CASCADE("'FALSE"™), // Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)

.CLOCK_HOLD(*'FALSE™),
_DIVCLK_DIVIDE(1),
-REF_JITTER1(0.0),
_STARTUP_WAIT('FALSE')

)
MMCM_BASE_inst (

// Hold VCO Frequency (TRUE/FALSE)

// Master division value (1-80)

// Reference input jitter in Ul (0.000-0.999).
// Not supported. Must be set to FALSE.

// Clock Outputs: 1-bit (each) User configurable clock outputs

.CLKOUTO(CLKOUTO), //
_CLKOUTOB(CLKOUTOB), 7/
.CLKOUT1(CLKOUT1), /7
.CLKOUT1B(CLKOUT1B), /7
_CLKOUT2(CLKOUT2), /7
.CLKOUT2B(CLKOUT2B), /7
.CLKOUT3(CLKOUT3), //
.CLKOUT3B(CLKOUT3B), /7
.CLKOUT4(CLKOUT4), //
_CLKOUT5(CLKOUT5), //
.CLKOUT6(CLKOUT6), /7

// Feedback Clocks: 1-bit
-CLKFBOUT (CLKFBOUT), //
.CLKFBOUTB(CLKFBOUTB), //

1-bit CLKOUTO output

t Inverted CLKOUTO output
t CLKOUT1 output

t Inverted CLKOUT1 output
t CLKOUTZ2 output

t Inverted CLKOUT2 output
t CLKOUT3 output

t Inverted CLKOUT3 output
t CLKOUT4 output

t CLKOUT5 output

t CLKOUT6 output

ch) Clock feedback ports
1-bit Feedback clock output
1-bit Inverted CLKFBOUT output

-bi
-bi
-bi
-bi
-bi
-bi
-bi
-bi
-bi
-bi
ea

il el e

// Status Port: 1-bit (each) MMCM status ports

.LOCKED(LOCKED) , 1/

1-bit LOCK output

// Clock Input: 1-bit (each) Clock input

_CLKIN1(CLKIN1),

// Control Ports: 1-bit (each) MMCM control ports

- PWRDWN(PWRDWN) , // 1-bit Power-down input
_RST(RST), // 1-bit Reset input

// Feedback Clocks: 1-bit (each) Clock feedback ports
-.CLKFBIN(CLKFBIN) // 1-bit Feedback clock input

);

// End of MMCM_BASE_inst instantiation
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& XILINXs FEIE: 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%
72X 81 v VT TV IV BB T DI~ VT L oY Ty riark A TVACNLET, 10 BLOVT A
1L, MUXF6 Or—H/Lv 77 (LO) 28 LE3, BELZRAT (S) 1X, EOWNEAY N THEREI C&XET, S A Low O
BAIT 10 2NBRINE L, High OEA1E 11 2NBIRENE T,

ZDIEN, m— BV 2D MUXET.D BXOMUXETL WY BApAZAI T FF IV TLATINIOZAIL 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—k4 AR B T ae

O H ) 1 HABLRR~D MUX O H 7

10 AT 1 AJ1 (MUXF6 LO H iz #z#t)
I AT 1 AF1 (MUXF6 LO H /712 8545%)
S ATJ 1 MUX ~DO A&V Z7R
THAODANEE

A ARB Y m—a Gl

HE i

CORE Generator™ 33X\ ¥ —K AT

~ /DR —k NG
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VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT 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
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

MUXF7_inst : MUXF7

port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

);

-- End of MUXF7_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF7: CLB MUX to tie two LUT6’s or MUXF6’s together with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), /7 Input (tie to LUT6 06 pin)
_S(S) // Input select to MUX

// End of MUXF7_inst instantiation

EER N
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& XILINXs

MUXF7_D

71)2F 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF7_D
10 Lo

O
I

X10685

M=E

ZOTFHAY TV AUNME, T AN I T T T—TNERMBEDORE T T I7iar Dy Ty T—7)F
721X 16:1 ~ VF TV IV EAVERTHD D~ VT T VLI Ty iarwzArTVARCET, 10 BEXONIL AR
IZ. MUXF6 or—21 v (LO) ¥k LET, BLZRAT] (9 1%, EONEH RV M CTHEREI TEET, S 2% Low O
BAIL 10 2NRINE N, High O3E 13 11 BDBIRENET,

H 0 & LO T, eEmIiZRU Y, ) O lx—MmiAZ—axs/ Cd, LO H711%. R CLB AF7 A AN

WZHDRD NI EDEERIALHLET,

WX

AR H A

S I0 I (0] LO
0 10 X 10 10
1 X 11 11 11
X 0 0 0 0

1 1 1 1

R— b0 56

R—r4 A [ £ B BE

) 7 AR~ MUX OH )

LO H o — A LR~ MUX O H S
10 AT A1 (MUXF6 LO H /712 #5#5)

11 AT AJ1 MUXF6 LO H 7z #ke)

S AT MUX ~D ALV Z7K
THALDARNFE

AVARB =3y ]

HE G HELE

CORE Generator™ 8L N7 4 —F ANH]

~7rdOHR—k NG
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VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two
- Virtex-6
-— Xilinx HDL Libraries Guide,

MUXF7_D_inst : MUXF7_D

MUXF6”s together with general and local outputs

version 12.3

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S=>S8 -- Input select to MUX

)N

-- End of MUXF7_D_inst instantiation

Verilog 881k (A RAV T —3Y)

// MUXF7_D: CLB MUX to tie two
// Virtex-6
// Xilinx HDL Libraries Guide,

MUXF7_D MUXF7_D_inst (

LUT6”s or MUXF6°s together with general and local outputs

version 12.3

.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), /7 Input (tie to LUT6 06 pin)

_S(S) // Input select to MUX

);

// End of MUXF7_D_inst instantiation

EER N 2

Virtex—6 FPGA D&k} (2 —H —
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& XILINXs FEIE: THAY ILAVE

MUXF7_L

)25 47 : 2-to—1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo

I

X10686

ME

ZOTHAY TV AN WIS TN I T T T=TNVEMBGDYE T 17727 ar DNy Ty T T—=7 V%
7213 16:1 ~VTF IV IV R T DD~V T Lo Trorvar e Ar VAV RNLET, 10 BELO T AT
L. MUXF6 Or—H /7] (LO) 28 LE3, BELZRAT (S) 1X, EFOWNEHAY N THEREI C&XET, S 2 Low O
BAIT 10 2NBRINE L, High OEA1E 11 2NBIRENE T,

LO H771%. [FIC CLB A5 A4 ZARNITHAHRD AN S) DRI AL £,

i 2 3%
AR H A
S I0 I LO
0 10 X 10
1 X 11 1
X 0 0 0
X 1 1 1

R—b4 A [ 2 1 g

Lo 71 1 B A VB~ MUX D i
10 ATy 1 AH

11 A7) 1 AH

S AT 1 MUX ~D AL 27k
THAVDANEZE

AUARB =gy "]

HeEwm HeAw

CORE Generator™ 3L U\ 44—k AH]

~7aDYR—h PN
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VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

MUXF7_L_inst : MUXF7_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =>S8§ -- Input select to MUX

);

-- End of MUXF7_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF7_L: CLB MUX to tie two LUT6”s or MUXF6’s together with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), /7 Input (tie to LUT6 06 pin)
_S(S) // Input select to MUX

// End of MUXF7_L_inst instantiation

EER AR
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& XILINXs FEIE: THAY ILAVE

MUXF8

TS5 47 : 2-to-1 Look-Up Table Multiplexer with General Output

MUXF8
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ME
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VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT 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
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

MUXF8_inst : MUXF8

port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX
);

-- End of MUXF8_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

MUXF8 MUXF8_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

// End of MUXF8_inst instantiation

EER N
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& XILINXs FEIE: THAY ILAVE

MUXF8 D
12547 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF8_D
0 Lo
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VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT 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
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

MUXF8_D_inst : MUXF8_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S=>S8 -- Input select to MUX

)N

-- End of MUXF8_D_inst instantiation
Verilog 58k (A RA LT —3Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

MUXF8_D MUXF8_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

)
// End of MUXF8 D_inst instantiation

EER N 2
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& XILINXs FEIE: THAY ILAVE

MUXF8_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 L0

il

X10689

M=

ZOFHFAY U AVNI RS T AL I TS T —T )L 4 Dk MUXES % 2 DA bE T 8 777 ardDly
IT w7 T—TNVEL 32:1 < VF T VLIV RERT DD~ VT T LI% Ty arkw, CLB 2 il (AF A28
) IZA>FIARLET, 10 BII ASITIZ MUXET oa—h i (LO) 28 L4, BL2ZRMAN (S) 1E.
EONI Ry M THEREN TEE T, S 2% Low DAL 10 238 INSFL, High DA T 11 28RS ET,

LO 1%, R CLB ZAFA ANIZHDRID A S E D 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

AVAB L T— gy A

CORE Generator™ 3L 4 H—K PN

~7aDYR—h NGl

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 257




EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

MUXFS_L_inst : MUXFS_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =>S8§ -- Input select to MUX
);

-- End of MUXF8_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

// End of MUXF8 L_inst instantiation

A MR

Virtex—6 FPGA OB (2 —HF— HARB LT —ZT—h)

Virtex-6 547 31) 4K (HDL A)
258 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H



http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

& XILINXs

OBUF

Z1)2=5 47 : Output Buffer
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AN— L —MI SLOW IR ESNTWET,

R—bDEREA

R—r% A iz HeBE
0 Hi7 ! e 0T DR — M B BERES LB OBUF O )
I AT ! OBUF OAJ), HR— N BB T 51y 71 B
THAUDANFE*
A AB =gy ]
e HeSE
CORE Generator™ 8X U 4 —K A ]
~ 7B oY~k R
& AR RE7s & 1%
B 547 | & TI4Ib Bt
PRIVE T |2.4.6.8.12,16, |12 Hi ) BB iR E L E T, FF AP O R
24 BIEVEE L TS,
IOSTANDARD w54 | F—sv—1as@ | DEFAULT TUAVMI /O B EEIV Y TET,
SLEW SFHI | SLOW, FAST SLOW MR A D AL — L—aHEELET, =
DRI BB AT E I, T4y — B
LTSN,
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUF: Single-ended Output Buffer
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

OBUF_inst : OBUF

generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => "'SLOW')

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

);

-- End of OBUF_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// OBUF: Single-ended Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

OBUF #(
.DRIVE(12), // Specify the output drive strength
- 10STANDARD("'DEFAULT"), // Specify the output 1/0 standard
_SLEW('SLOW™) // Specify the output slew rate

) OBUF_inst (
.00, // Buffer output (connect directly to top-level port)
1D // Buffer input

):

// End of OBUF_inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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& XILINXs FEIE: THAY ILAVE

OBUFDS

71)S5 47 : Differential Signaling Output Buffer

0]
oB

OBUFDS

X9259

ME

ZOTFHAL mL AN, REBEOZEFE S (1.8V CMOS) W R —hTHH —DH v 77 T4, NEEIEZS
HNABLEEL . Fy 7o T AEFORREEREZ MG LET, B 2 2ORRLHK—K (0 BLD OB) 7
HY, bDOR—b et ENl~2H | (AL —T | LIFONET, v AZEAL —T71E MYNET & MYNETB @ X912,
FICimEUE B O Xt OREEZRLET,

i B R

AR tHh

I 0] OB
0 0 1

1 1 0

ENOE L

R—r4 A [ =) B BE

0 ) 1 Diff p 47 (e I fir A8 — Mz B 4268
OB H 1 Diff n /7 (B EALAR— MO E B EERT)
: A L Ry 77 DA
FHADANT &

AU AR gy et

L ]

CORE Generator™ B X O\ 4 —FK A ]
ERAA R E M

B BAT & TIAIE &5 BA

IOSTANDARD XFH | Ta— B R DEFAULT TLAVMZ /O Bk ZED Y4 T
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFDS: Differential Output Buffer
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

OBUFDS_inst : OBUFDS
generic map (
I10STANDARD => "DEFAULT'™)

port map (
0=>0, -- Diff_p output (connect directly to top-level port)
OB => OB, -- Diff_n output (connect directly to top-level port)
1 =1 -- Buffer input

)N

-- End of OBUFDS_inst instantiation
Verilog 58k (A RA LT —3Y)

// OBUFDS: Differential Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

OBUFDS #(
- 10STANDARD("'DEFAULT'") // Specify the output 1/0 standard
) OBUFDS_inst (

.0(0), // Diff_p output (connect directly to top-level port)
.0B(0OB), // Diff_n output (connect directly to top-level port)
RIQ) // Buffer input

);
// End of OBUFDS_inst instantiation

EER A

Virtex—6 FPGA D& B (2 —HF— HARB LT —#L—h)
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& XILINXs FEIE: THAY ILAVE

OBUFTDS

71)SF 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable

T

]
oB

OBUFTDS

X9260

M=

ZOTH Ay T ACNMI IKREEEIESE2MERT5H 13077 T3, OBUFTDS Tk, T A LULDAV
BT fRMEBIL. —FN 2 RE | T 89— N AL —T |25 2 5D RABFR—K (0, OB) TRINFT, ¥R
HEAL—T X MYNET P & MYNET N O X912, RICiaEE 5O OREEZ RLET,

WMER

AR H A

I T (0] OB

X 1 7 7

0 0 0 1

1 0 1 0
H— kD55

R—r4 A [ B B4 BE

O 7 1 Diff p 77 G AL — M E B8 5¢)
OB i 1 Diff n H 71 (& BALAR — MO BB 60)
I ATJ 1 Ny 77D AT

T AT 1 FIAAT—F A X —T IV AT]
THALDARFE

AV AR gy 0

) A~ Hl

CORE Generator™ 8L 4 —FK Nl

~7uadPrR—h ARH]

ERAA R E

B BALT 1B FTI4ILE ERER

IOSTANDARD T | T—#v—rEsiE | DEFAULT L AN /O Bk A EID Y T
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VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFTDS: Differential 3-state Output Buffer
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

OBUFTDS_inst : OBUFTDS
generic map (
I10STANDARD => "DEFAULT'™)

port map (
0=>0, -- Diff_p output (connect directly to top-level port)
OB => OB, -- Diff_n output (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input

)

-- End of OBUFTDS_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// OBUFTDS: Differential 3-state Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

OBUFTDS #(
- 10STANDARD(*'DEFAULT") // Specify the output 1/0 standard
) OBUFTDS_inst (

.0(0), // Diff_p output (connect directly to top-level port)
.0B(0B), // Diff_n output (connect directly to top-level port)
D, // Buffer input

.T(D) // 3-state enable input

s
// End of OBUFTDS_inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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& XILINXs

ODDR

71)25 47 : Dedicated Dual Data Rate (DDR) Output Register

ODDR

_C|
S|
R

X10116

ME

ZOT WAL ZUAUME FPGA T ARAARINGT 27V 7 —4% L—k (DDR) G5 &% (ET5 D OFHE LT R
2T9, ODDR ZUIT 47 Cld, FPGA oD T — X ZIRET DD kD ray 7 =y P2 TlidZel, Rtrayr
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 £—FK : 5 —X3/nv7/ C DDy T ODDR H A1 HiEESILET 2, ODDR ~D 2 AF)
Nrav g5 C OIMH LRy TEMEL., BIMMESNTZL AN Iay /(g7 C DIMH TRy TEI{EL
F9, ZOMREEEHTHL, DDR T —XFRT /7y Y =T ODDR ICHEVWIAENET,

R—rDERHA

R—+% 24T B -
7 1 7 —# /5 (DDR), I0B /Sy RICHER SN ET,

C AT 1 say I NJ), 7ay 7 Aje .1,

CE AT 1 rawy Ax—7 v N7, High 127258, R—k C Doy 7 NS
A X =T NN ET,

D1: D2 AT 1 (En€n) 7 —#AJJ, DDR 7 —%% ODDR E¥2— /M AN THELTT,

R AT 1 Ut vk, SRTYPE DX EIZL o THRRDET,

S AT 1 twbh, 77747 High IR BBV 2T, SRTYPE EMED
FEICLY, FHIZHR0ET,

THAVDAREE

A ARB Y T—ays HELE

Hewm A ]

CORE Generator™ BL U 4% —K NGl

~7ua@¥R—h A
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& XILINXs

AR R 1%

B 24T [ T4k 8

DDR_CLK_ ==l OPPOSITE EDGE, OPPOSITE EDGE | DDR O 5 —# %5 — R & #ER
EDGE SAME EDGE

INIT L 0.1 1 Q DI

SRTYPE ==l SYNC, ASYNC SYNC NI VDRANOT F v ot TiN

VHDL 2k (/2 REA T —23Y)

KD 2 DDXPIFAELZNGEIT, 28— LT T4 T4 E S ORNIH AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ODDR: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

- Virtex-6

-— Xilinx HDL Libraries Guide, version 12.3

ODDR_inst : ODDR
generic map(

DDR_CLK_EDGE => "OPPOSITE_EDGE', -- "OPPOSITE_EDGE" or "SAME_EDGE"

INIT => °0~, -- Initial value for Q port (’1” or ’0%)

SRTYPE => "SYNC'") -- Reset Type ('ASYNC" or '"'SYNC'")
port map (

Q =>Q, -- 1-bit DDR output

c =2¢C, -- 1-bit clock input

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

D1 => D1, -- 1-bit data input (positive edge)

D2 => D2, -- 1-bit data input (negative edge)

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

S=>S -- 1-bit set input

);

-- End of ODDR_inst instantiation
Verilog 58k ([ RA2 L T—33Y)

// ODDR: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

ODDR #(
-DDR_CLK_EDGE(''OPPOSITE_EDGE'), // "OPPOSITE_EDGE" or "SAME_EDGE"
_INIT(1”b0), // Initial value of Q: 1°b0 or 1°bl
_SRTYPE("'SYNC') // Set/Reset type: "SYNC" or "ASYNC"

) ODDR_inst (

Q(Q, // 1-bit DDR output

.C(O), // 1-bit clock input

.CE(CE), // 1-bit clock enable input
.D1(DP1), // 1-bit data input (positive edge)
.D2(D2), // 1-bit data input (negative edge)
-R(R), // 1-bit reset

-S(S) // 1-bit set

)

// End of ODDR_inst instantiation

266 http://japan.xilinx.com
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& XILINXs

OR2L

71)25 47 : Two input OR gate implemented in place of a Slice Latch

OR2L

X11166

M=

ZOTHAY TV ACRTIE, 274X 2l —al R ATAA TvTF T2 AJ] OR T — D777 ar M A
SNFET GRELERAZSM), ZOZV AN HTE, 0yl DL URE /Ty TF V) — A E R —RA 72 T5H2 8
T, oYyl LRLVEHIEL T, T A AORY y VEFEEE RO DLIENTEET, ZOTLAVNILTARZD Ry
BIOERBEICEEL 525D THEELTZEN, AND2BIL £7-1% OR2L =L AV RTA RITIRE T HE. RV

DL AZBI T F M TEARLR0ES,

FpEE S
AR HAh
DI SRI 0
0 0 0
0 1 1
1 0 1

AR— D 5t 5

R—k4 24T B H ae
O 7 1 OR 7 —bhDH 7
DI ATJ 1 EUATA R DY —A LUT IZE kS NDT 75 47 High DA
SRI AT 1 WHATAANNEY —ASNDT 7747 Low DA
AE . B D AND2BIL F7213 OR2BIL & 1 DD ATA A/ w751
X ZOANILBOE ZEERTOLERHVET,
THAVDARNEE
AVAB Y T—a HELE
Hed AwH]
CORE Generator™ X O 4 —NK ol
~ 7D R—k A~ H]
=¥ M 1E

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

OSERDESET
71)25 47 : Dedicated IOB Output Serializer

OSERDESEH1

— CLK

— CLKDIV

—] CLKPERF

— CLKPERFDELAY

— D1

— D2

— D3

—1 D4

—1 D5

— D6

—— OCE

— ODV

— SHIFTIN1

— SHIFTIN2

—] RST

— TCE

— T

— T2

— T3

— T4

— WC

OCBEXTEND |——

OFB —

oQ f—

SHIFTOUT1 |——

SHIFTOUT2 |——

TFB |—

TQ —

M=

X11168

ZOTL AN, B —RARHAA A —T 2 A ADA L T VA T —a i b L= ay s BN ayy s VY — A%
o HHAARTLIL/UT L 2 X—FTF, £ OSERDES EVa— /L2, F—2B IR A 2T — Ml D
RATIT A4 NEENTOET, T—HF VITITAFBIOVNTARAT—F Y ITIA4YIL, Wi HFEd SDR BL O DDR
FT—RIZar74¥ a2l —aryT&Ed, T —ZTiE 6:1 £T (OSERDES IEZYEEL TWAHETE 10:1 £T) DU
Tk FIAART—MHEITIE 4:1 ETOTIT AL DHITT, BERATY TV r—arz PR —hT57200
Bl DDR3 £—FHHVET,
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AR— D 5t 5

R—r4£ /AT = B EE

CLK ATi 1 EEZav I N1, RGL /)T a o — 2R ERE9 5O I fE
HAT57m0vy7 AJ1TH,

CLKDIV AH 1 BB IOy I NS, 2RTLIL /T IV A R — B EERET 5 DI
FHLET, CLK A—NMIEFishIny a0y BLicray 7 TT,

CLKPERF A 1 MMCM NSO E ST f—< A say 2% OSERDESEL IZf:#E457=

HOHESAO—ETY, DDR3 7 7V/r—3ia>0 MEMORY DDR3
TR TORMHAFETT .

CLKPERFDELAY A7 1 MMCM 75 IODELAYEL # /L CRBESHIZE /T 4 —~ 2 A
s % OSERDESEL (ZH4G T 2720 O FH SAD—HT7,
DDR3 77U 4 —< 520 MEMORY_DDR3 & — R Co Zffi JH A[HET
4, IODELAYE!L #f# L T CLKPERF Z¥EEL T\ EHi,
CLKPERFDELAY % CLKPERF &[RIUY — A IZHEk L TLTEEW,

D1 ~ D6 AF 1 NIV T —H AN, XTIV T —H i, D1 ~ D6 )5 OSERDES
EVa— VICASNET, ZNHDOFR—NMNI FPGA [T, 2
~BEYMIary74F¥al—i g TEET, 2 -0 HD OSERDES

% SLAVE E—R T+ HZLI12dY, 10 B NETOIEEZ YR —h

TEET,

OCBEXTEND H D 1 DDR3 E—RTf#iJHL . CLK % CLKPERF ¥7-/% CLKPERFDELAY
IS DD NER A T 72XV ATV EILRLTZZ
LERLET,

OCE AT 1 T =% NAHOT 7T 47 High Dr/vy s £ Fx—7 )b

ODbV AT 1 MEMORY _DDR3 =—RHOH AR 7D —E T4, IODELAYEL

% L7z CLKPERFDELAY FZIE2S Y JE I L0H KREWH AT,
Z—H— High 27 % —hrLEF, DDR3 77U r—a0d
MEMORY _DDR3 & —K-T® A H A HE T3, MEMORY_DDR3 & —
REERLARWEESIT, ZOR— e GND IZ#5HE L TUE SV,

OFB H 77 1 7 4 —R w7 BR—k, OSERDESEl D& #E V7L F—&
H AR —RE721% CLKPERF DAL RSN —V 5T,
ODELAYUSED J& M2 0 125 ES N TV 554 | ISERDESEL
WZIVT IV T =2 EEET DO OFB R—haEHT&E
4. ODELAYUSED J@#:725 1 IR EZNTHY ., OSERDESEL 23
MEMORY_DDR3 E—R D4 . /74—~ A Zavy 7 N J)
(CLKPERF) # IODELAYEL |2V 7957282 OFB 2~ — & A{fi
TEET,

oQ Hi 77 1 OSERDES £V a—1VOF —F MR —+TF, AJAF—KDI ®
F—HN 0Q I —FHANIHAENE S, ZOR—MI, F—% 3
FULI/IVT N aur =D 1L 10B OF —X A a8 L E
¥, ZOR—KTIODELAYEL ZBE#) 52 L T&xEH A, OFB ¥
VEMHTANERHYET,

RST V| 1 CLK BL O CLKDIV RAL> DT RTHT —X 7T 7y 7O H
717 FERHC Low (ZBRENL £3°, OSERDES [RI#£43 CLK K AA 2T
FHELTRY., XA 7 N7V T 4 VIR B A VX, BB R [E] A
FILTRST ANDOZAI T %FEL, CLK KA AZRIBLEY &y
Mg Z & AR L TLEEV, [REEIZ, CLKDIV KA AZRIBILZY
vy MEBEAER TS RST ASIDFAIL 7 %5059 A8 B
HVET, RST AJTDOXAI 7 %FHH 9% OSERDES [RIEE 1355
DT, CLKDIV JEEE R A1 (CLKDIV IZ[RH) TEAIL 7 AT
9 RST AJicVtwh N REMIET B2 T HET, RST I3,
CLKDIV @ 1 %A 27/VLL E High I[ZBRE ¢ 2L BENHV £, D
OSERDES AR—h2 & te Ao X —T oA AZREE ST BT, TTO
OSERDES AR —hr&FHLTHHLERHVET, RST ASTIONEZA
7, Ry SV REZAET 5T TP OSERDES 7 1w/
DB EWIZHEEIL Ty MRENORAIIICHESNET,
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R—+4 BT ] B 8E
SHIFTIN1/ AT 1 F =R ANNEBIET DA DA — R AT, AL—T D
SHIFTIN2 SHIFTOUT1, SHIFTOUT2 |Z#%: L E7,
SHIFTOUT1/ Hi 77 1 T A ANNEBIRTDEODOI A —NH TS, ~AZD
SHIFTOUT?2 SHIFTIN1, SHIFTIN2 |24k L E7,
TCE AT 1 "oART =M AN AR OT 75 47 High Drvay s L F—7 )0
TFB Hy 77 1 [ODELAY |Z2:{g &35 OSERDES &2 — /LD T A 25— M H HY
Hoe FIART =K RFL /TN ar—2DOH )% IODELAY
DO/ FAAT =M ATNTHERRE L E7,
TQ H 1 OSERDES ¥ a2—/L DA AT —Mil#I 1, A AT —h R
FLIV /T a2 —E O )% 10B OfilfHl/ NI A AT —k A
TR LET,
T1 ~ T4 A7) 1 INTGLIV RTGAART =R AT, RXTL IV "IART —ME 51, T1 ~ T4
75 OSERDES £V a2—/VIZ AJENET, ZOHR—MX FPGA (282
SN 1 2. FRIT 4 EyNMIary 74X 2L —i a0 TEET,
wC AT 1 MEMORY DDR3 E—RHOHEHaY v/ O—HECTd, F—HDE
ZIABNHT —HOFHAHUIZEIN B DL EXICEZIALIY R
DIITENFET, DDR3 77U — 520 MEMORY_DDR3 &—
RTOIE A FTEETS, MEMORY DDR3 E—R &2 HLARWES
X, ZOR—R e GND IZH L T<IE &,
THALDARNFE
AVABR L T—gy ML
e A
CORE Generator™ 8L N7 4 —K i
~ZudDYR—h K]

ARG R 1%

B 24T & T4k | EEBA
DATA RATE OQ Pl DDR. SDR DDR F—% (0Q) % CLK O£ CE{LEE B,
BN ENY ey TR D EIRE
DATA RATE.TQ a2 DDR, BUF, SDR DDR "NAAT = (TQ) BV av /DK Ty TELE
"L, KD ERV Ty TEAEE D), F
TIINRy 77 Dar 74X a2l —a iR ETD
NERELET,
DATA_WIDTH bEgig 4,2,3,5.6,7, 4 PRIV IT IV T —H ar =2 DIEEFRIE,
8,10 A Eh7EIEL. DATA_RATE.OQ = DDR D41 4,
6. 8. 10, DATA_RATE_OQ = SDR &1 2,
3,4,.5.6,7.8 T,
DDR3.DATA W 0.1 1 DDR3 Ti, I/O 23 DQ F721% DQS B> DIG&
W Lc, B, TRV R, Zay e EOBAIE 0
W ESILET,
INIT_OQ 2 M 1’b0 ~ 1’bl 1’b0 0Q Mo MHE%FEE
INIT_TQ 2 HEH 1’b0 ~ 1’bl 1’b0 TQ MO EEIEE
INTERFACE_TYPE SrE | DEFAULT, DEFAULT | OSERDESE1 O €T L2 RRLET,
MEMORY_DDR3
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=4k 847 fE

T4k

FtBA

ODELAY_USED LS e

0

ISERDESE1 34T} OSERDESEL @ OFB #"—h I,
OSERDESE! 2368 & 7= 7 —# % ISERDESE1 2
TA4—RNR 750 CEEd, ZOkRE
A F—T T BT, OFB_USED &% TRUE
WCRELET, ELWT —INT4—F Ry &
NHEIITTHI21E, OSERDESEL & ISERDESE1
@ DATARATE B XU DATAWIDTH % [F U #%
FINZTAHLENRHYET, ISERDESEL BLW
OSERDESE1 %7 —ZIgJLiEE— RN CEH 358
1%, ¥ A% OSERDESEl %~ A% ISERDESE1 {Z
Bt U ¥4, ISERDESELl %7 1 —R /w7 R—hR&
LCTHEHT5A. SMRT —FDO A1 ELTER
THIEITTEERA,

A% : OFB % OSERDES H 1 ZBES 5=

DI 4584 1%. OFB.USED % FALSE (Z3%
ETHLENRHYET,

SERDES_MODE MASTER,

SLAVE

SLFF

MASTER

T — X g RiE 3 5412 OSERDES €V a2 —/L
WY AZNAL —T INEIRE

SRVAL_OQ 2 % 1’b0 ~ 1’bl

1'b0

SR Z7H—FrL7=BA D 0Q HhDfilEfsE

SRVAL_TQ 2 % 1’b0 ~ 1’bl

1’b0

SRZ7H—FLIZBAD TQ M DiEEEE

TRISTATE WIDTH s 4.1

4

RFGL /T IV bTAART —h AL =2 Dlig
Z¥e %, DATA_RATE.TQ = DDR, DATA_WIDTH
=4, BLXODATARATE OQ = DDR D4, fE
131 F203 4 ITHIBRE v E T, DATARATE TQ,
DATAWIDTH. X DATA_RATE.OQ 2Z1LA
O ESITWDEE . EIT 112720 ET,

VHDL

ik (A RFVT—23Y)

WD 2SO NFEIELNES T, at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;
use UNISIM.vcomponents.all;

—-- OSERDESE1: Output SERial/DESerializer
-— Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

OSERDESE1_inst :

generic map (
DATA_RATE_0Q => "DDR", -
DATA_RATE_TQ => "DDR", -
DATA_WIDTH => 4, -
DDR3_DATA => 1, -
INIT_0Q => °0°, -
INIT_TQ => 07, --
INTERFACE_TYPE => "DEFAULT", --
ODELAY_USED => 0, --
SERDES_MODE => "MASTER", -—
SRVAL_0OQ => ’0~, -—
SRVAL_TQ => ’07, -
TRISTATE_WIDTH => 4 -—

OSERDESE1

"SDR" or

Initial
Initial

""MASTER"

Must leave at
value
value
Must leave at
Must leave at

"'DDR™

“BUF'*, "SDR" or "‘DDR"
Parallel data width (1-8,10)

1 (MIG-only parameter)

of 0Q output (0/1)

of TQ output (0/1)

"DEFAULT" (MIG-only parameter)
0 (MIG-only parameter)

or "SLAVE"

0Q output value when SR is used (0/1)
TQ output value when SR is used (0/1)
Parallel to serial 3-state converter width (1 or 4)

)
port map (
-- MIG-only Signals: 1-bit (each) Do not use unless generated by MIG
Virtex-6 547 31) 4K (HDL A)
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OCBEXTEND => OCBEXTEND, -- 1-bit Leave unconnected (MIG-only connected signal)
-- Outputs: 1-bit (each) Serial output ports
OFB => OFB, -- 1-bit Data feedback output to ISERDESE1l
0Q => 0Q, -- 1-bit Data output (connect to 1/0 port)
TFB => TFB, -- 1-bit 3-state control output
TQ => TQ, -- 1-bit 3-state path output
-- SHIFTOUT1-SHIFTOUT2: 1-bit (each) Data width expansion output ports
SHIFTOUT1 => SHIFTOUT1, -- 1-bit Connect to SHIFTIN1 of slave or unconnected
SHIFTOUT2 => SHIFTOUT2, -- 1-bit Connect to SHIFTIN2 of slave or unconnected
-- Clocks: 1-bit (each) OSERDESE1l clock input ports
CLK => CLK, -- 1-bit High-speed clock input
CLKDIV => CLKDIV, - 1-bit Divided clock input
-- Control Signals: 1-bit (each) Clock enable and reset input ports
OCE => OCE, -- 1-bit Active high clock data path enable input
RST => RST, -- 1-bit Active high reset input
TCE => TCE, 1-bit Active high clock enable input for 3-state
D1 - D6: 1-bit (each) Parallel data inputs
D1 = D1,
D2 => D2,
D3 => D3,
D4 => D4,
D5 => D5,
D6 => D6,
-- MIG-only Signals: 1-bit (each) Do not use unless generated by MIG
CLKPERF => CLKPERF, -- 1-bit Ground input (MIG-only connected signal)
CLKPERFDELAY => CLKPERFDELAY, -- 1-bit Ground input (MIG-only connected signal)
obv => 0DV, -- 1-bit Ground input (MIG-only connected signal)
WC => WC, -- 1-bit Ground input (MIG-only connected signal)
—— SHIFTIN1-SHIFTIN2: 1-bit (each) Data width expansion input ports
SHIFTIN1 => SHIFTINL, -- 1-bit Connect to SHIFTOUT1 of master or GND
SHIFTIN2 => SHIFTIN2, -- 1-bit Connect to SHIFTOUT2 of master or GND
-- T1 - T4: 1-bit (each) Parallel 3-state inputs
T1 => T1,
T2 => T2,
T3 => T3,
T4 => T4
):
-- End of OSERDESE1_inst instantiation
Virtex—6 473" A F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// OSERDESE1l: Output SERial/DESerializer
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

OSERDESE1 #(

-DATA_RATE_OQ(''DDR™), // "SDR" or '"DDR"

_DATA_RATE_TQ(''DDR™), // "BUF", "SDR" or "DDR"

-DATA_WIDTH(4), // Parallel data width (1-8,10)

-DDR3_DATA(1), // Must leave at 1 (MIG-only parameter)
_INIT_O0Q(17b0), // Initial value of 0Q output (0/1)
-INIT_TQ(17b0), // Initial value of TQ output (0/1)

- INTERFACE_TYPE(*'DEFAULT"), // Must leave at "DEFAULT" (MIG-only parameter)
_ODELAY_USED(0), // Must leave at 0 (MIG-only parameter)
.SERDES_MODE("'MASTER™), // "MASTER" or "SLAVE"

-SRVAL_0Q(17b0), // 0Q output value when SR is used (0/1)
-SRVAL_TQ(1°b0), // TQ output value when SR is used (0/1)
_TRISTATE_WIDTH(4) // Parallel to serial 3-state converter width (1 or 4)

)
OSERDESE1_inst (
// MIG-only Signals: 1-bit (each) Do not use unless generated by MIG

.OCBEXTEND(OCBEXTEND), // 1-bit Leave unconnected (MIG-only connected signal)
// Outputs: 1-bit (each) Serial output ports

.OFB(OFB), // 1-bit Data feedback output to ISERDESE1l

-0Q(0Q), // 1-bit Data output (connect to 1/0 port)
_-TFB(TFB), // 1-bit 3-state control output

-TQ(TQ), // 1-bit 3-state path output

// SHIFTOUT1-SHIFTOUT2: 1-bit (each) Data width expansion output ports
-SHIFTOUT1(SHIFTOUT1), // 1-bit Connect to SHIFTIN1 of slave or unconnected
_SHIFTOUT2(SHIFTOUT2), // 1-bit Connect to SHIFTIN2 of slave or unconnected
// Clocks: 1-bit (each) OSERDESE1l clock input ports

.CLK(CLK), // 1-bit High-speed clock input

.CLKDIV(CLKDIV), // 1-bit Divided clock input

// Control Signals: 1-bit (each) Clock enable and reset input ports

_.OCE(0OCE), // 1-bit Active high clock data path enable input
_RST(RST), // 1-bit Active high reset input

_TCE(TCE), // 1-bit Active high clock enable input for 3-state
// D1 - D6: 1-bit (each) Parallel data inputs

.D1(D1),

.D2(Db2),

.D3(D3),

.D4(D4),

.D5(D5),

.D6(D6),

// MIG-only Signals: 1-bit (each) Do not use unless generated by MIG
.CLKPERF(CLKPERF), // 1-bit Ground input (MIG-only connected signal)
.CLKPERFDELAY (CLKPERFDELAY), // 1-bit Ground input (MIG-only connected signal)
.obv(obv), // 1-bit Ground input (MIG-only connected signal)
_wcwe), // 1-bit Ground input (MIG-only connected signal)
// SHIFTIN1-SHIFTIN2: 1-bit (each) Data width expansion input ports
_SHIFTINLI(SHIFTIN1), // 1-bit Connect to SHIFTOUT1 of master or GND
_SHIFTIN2(SHIFTIN2), // 1-bit Connect to SHIFTOUT2 of master or GND

// T1 - T4: 1-bit (each) Parallel 3-state inputs

.T1(T1),

.T2(T2),

.T3(T3),

_T4(T4)

);
// End of OSERDESE1_inst instantiation

EER N
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& XILINXs HEI3E . FHAY ILAVE

PCIE_2 0

J1)2=5 47 : PCI Express version 2.0 Compliant.

PCIE 20
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M=

IO AME, RocketlO™ h72 3 —/3 Ty s RAM, SEXFR7uyy V) —R72E  FPGA OOV — AL ff
HALET, = RRA b, b—hk R—h, /2130 AZ 2 PCIEXPRESS® 7% A% PCle 2.0 Zfi L TALFUA T
5IZ1%, &7 CORE Generator™ (ISE® Design Suite |25 £41%) %4 LT PCI EXPRESS 7% 4> FH ® LogiCORE™
IP a7 2{ERE L TLE &V, LogiCORE 1%, PCIE20 V7 I =7 FUITAT AL AZ Y T—R L A B —T AR
Z FPGA VY —AIZ#HEfi L. T X TCORBRMAREL T, VoI N Ta—F — |l THEWNRT WAL Z—T = A5
L Ed,

THAODANEE
ZDTVL AN AL AL — T 521, PCI EXPRESS 27 £/213 2O =L AL MMeE e a 72 AL ET, =
DL AV NMIBEBEA L AZ = — R LW TSN,
= TE R
Virtex—6 FPGA Rocket]lO GTX b7 v —/N 2—H— HAK
Virtex—6 FPGA D& §} (2 —H— TARBIPT —FL—h)
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& XILINXs FEIE: THAY ILAVE

PULLDOWN

Z1JSF 47 : Resistor to GND for Input Pads, Open—Drain, and 3-State Outputs

PULLDOWN

X10690

ME

OBV AU NEI, AT B, BF RO Ry RIZEHR L, 77— T 5 [REEDH D/ —Rory v s Ll % Low
WLET,

R—bDEREA

R—r% AR 2 e g

© H) 1 TR ) B AL — M E )
FHALDANF &

AVAR =g ]

HE R Ay

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: 1/0 Buffer Weak Pull-down
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

PULLDOWN_inst : PULLDOWN
port map (

0=>0 —- Pulldown output (connect directly to top-level port)
)N

-- End of PULLDOWN_inst instantiation

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

// PULLDOWN: 1/0 Buffer Weak Pull-down
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

PULLDOWN PULLDOWN_inst (
.0(0) // Pulldown output (connect directly to top-level port)
);
// End of PULLDOWN_inst instantiation
=: =3
2 MR #R
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& XILINXs FEIE: THAY ILAVE

PULLUP

71)25 47 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs

PULLUP

X10691

M=E

ZOTHA TV AUME L DD AT MTIAAT = 1 ERITBF AR — RSN E E T2 135 — A CHRE X U
IRNEXIT, il weak High TEBRENTEXFET, ZOTLAVME, TRTORIANNERAIN TN RNEE|TA—T R
LAy ZLAVRBIRw7o0uly 7 L% 1 (High) I2LET,

R—rD R

R—h4 A B taE

0 ke ! FNT w7 ) (B AR — N BB
FHALDAN T

AVAB YT gy -

HERR P

CORE Generator™ B LU 4 —R 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: 1/0 Buffer Weak Pull-up
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

PULLUP_inst : PULLUP
port map (

0=>0 -- Pullup output (connect directly to top-level port)
);

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

// PULLUP: 1/0 Buffer Weak Pull-up
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

PULLUP PULLUP_inst (
.0(0) // Pullup output (connect directly to top-level port)

);

// End of PULLUP_inst instantiation

=: =3

2 MR #R

Virtex—6 FPGA DE#t (= —H#— HARBLOT —#—1)
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& XILINXs FEIE: 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(B:0) | [in17=0000000000000000000000000000000 | | bPO

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

AVAB =gy aJ

HETR 0
CORE Generator™ 3L U\ 4% —K Nl
< 7aDYR—k A H]

ERATEGEM
B 24T [E} T4k B
INIT 16 #E% 128 £ M T RTCEr RAM DI HE A5 &

VHDL 8k (A2 RA T —3Y)
WD 2 DDOLBFELRNESIT, a' =L Ty T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read
- dual-port distributed LUT RAM

-— Virtex-6

—-- Xilinx HDL Libraries Guide, version 12.3

RAM128X1D_inst : RAM128X1D
generic map (
INIT => X"00000000000000000000000000000000"")

port map (
DPO => DPO, -- Read/Write port 1l-bit ouput
SPO => SPO, -- Read port 1-bit output
A => A, -- Read/Write port 7-bit address input
D => D, -- RAM data input
DPRA => DPRA, -- Read port 7-bit address input
WCLK => WCLK, -- Write clock input
WE => WE -- RAM data input
):

-- End of RAM128X1D_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read
// dual-port distributed LUT RAM

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

RAM128X1D #(
- INIT(128~h00000000000000000000000000000000)
) RAM128X1D_inst (
_.DPO(DPO), // Read port 1-bit output
-SPO(SPO), // Readw/rite port 1-bit output
_ACA), // Readw/rite port 7-bit address input
.D(D), // RAM data input
_DPRA(DPRA), // Read port 7-bit address input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

)
// End of RAM128X1D_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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s HIE R
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RAM256X1S
)25 47 : 256-Deep by 1-Wide Random Access Memory (Select RAM)

RAM256X1S
(0]

WE | Attributes |
1 [ |

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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& XILINXs

AR R 1%

B BA4T & T4 SR BA
INIT 16 % 256 £ ME T _TEm RAM O WIHE %45 E

VHDL i2if ([ RA T —23Y)

WD 2 SOXREIELROE AT, 28— L TEr 7474 H S OHil

Library UNISIM;
use UNISIM.vcomponents.all;

ZHEOAH T ET

-- RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read

- single-port distributed LUT RAM
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

RAM256X1S_inst : RAM256X1S
generic map (

INIT => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
0 => 0, -- Read/Write port 1-bit ouput
A => A, -- Read/Write port 8-bit address input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM256X1S_inst instantiation

Verilog 881k (A2 RAV T —3Y)

// RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read

// single-port distributed LUT RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

RAM256X1S #(

- INIT(256>h0000000000000000000000000000000000000000000000000000000000000000)

) RAM256X1S_inst (

.00, // Readw/rite port 1-bit output

_ACA), // Readw/rite port 8-bit address input
_WE(WE), // Write enable input

_WCLK(WCLK), // Write clock input

.D(D) // RAM data input

):
// End of RAM256X1S_inst instantiation

BN

Virtex-6 FPGA O&E (2 —H — HARBLOF —%2 —})
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& 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
DIB(1:0
( DOB(1:0)
ADDRB(4:0
[ miT_B-0000000000000000 |
DIC(1:0
( DOC(1:0)
ADDRC(4:0
DID(1:0
( DOD(1:0)
ADDRD(4:0
WE [ miT_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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AR— D 5t 5

R—+r% AR B HHe

DOA H 2 TRL A /SZ2 ADDRA TR EESNZFHAHLA—FD T —
27

DOB 77 2 TRLA XA ADDRB CTHEIN it AH LA — DT —
27

DOC H 7 2 T RUA X2 ADDRC THEESNIZFiAH LA —FDT —
27

DOD H 2 TRL A /XA ADDRD CTHESNZFH A ML/ EZIALR—h
DT —HFH 7

DIA A7 2 ADDRD CHESINTEXIALT —H AT GiAHLH DX
ADDRA THiE)

DIB AT 2 ADDRD THESN-EXAALT —F AN GEiArHUH i
ADDRB T8 i)

DIC AT 2 ADDRD CHEEINTEXIALT —H AT GEAHLH DT
ADDRC T E)

DID AT 2 TRL A NZ ADDRD THRESN - HEIALT —F A T)

ADDRA AT 5 FHRHLTRL R RZ A

ADDRB AT 5 FHOHLTRL A RZB

ADDRC AT 5 A LT R R SN2 C

ADDRD AJi 5 SE VDT —HZEEABR—F, 2V DT —ZFHHHL
R—FDTRLA XA D

WE AT 1 FAM A X —T L

WCLK AT 1 FAN ray s G LT IER )

THAUDANFE

AVAB = Gl

HER HELE

CORE Generator™ B LU 4 ¥ —F AN A]

~7uadYR—h Nl

ZOZVL AN, R EEIA L LIER MG A HURER I 2 72 RAM 252k 22 81280, —5 D& Yy — /N THERR
TXFE T, RAM O#GHRBIRa—REOZEMIT. By — IV O~=a2T7 LEBRLTIZE, RAM32M DA A%
vvx—rat, RAM 77 v ar BRI E T AU ERH DG E ., 2R — R N FE CEIZITAX I
BLiETHOMERNSLGAICEITT A2 BEIOLET, RMHANLEITI%E X, RAM32M O /1% FDRSE (2
Wt L Co7 7o rvaryOHNEAI 7% ESEHZEL T RETT A, i D RAM OEETIIARE T,

AU N—HEZ DA IR— DIy AJNBINT 58, 7ay OB RNy TF — 42 AJJTEFET, 2o
A NR—=2FTT Oy VNI AAFIL, 70y DNEH FRYTyY T RAM ~DOEXIALZFEITTEET,
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EI3F: FTHAY ILAVE & XILINXs

AAZ Y T— T AEE ZOa R — 3 M RO LR LEd, WCLK A&7y Y —A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC 135 A L 7 RL RICHE e T AMERHVET, 4723 TINIT A, INIT_B, INIT_C, INIT.D Bt4&fH 42
&L BR—FOWHIATINEE 64 b (16 #5) THRETEET, RAM @ INIT fEi%, ADDRy[z] = INIT y[2%z+1:2%z]
TEHEENET, 7282013 RAM @ ADDRC A —hk2% 00001 O34, INIT_CI3:2] fEARF DT RL A THRYIDEZXIA L
DTHOIDHRETIO DOC R —hDOFIHWHEIZZ2DET, FRELRWEGAIT, #MIHEIZ T T IZkvET,

FERARELGREM
Bt AT [ TIHILE B
INIT_A 16 5 64 £ Ml TRTER A R—hO RAM OHIHEEEE
INIT_B 16 %k 64 £ M T _TYR B #X—h® RAM DI HHE Z 6 E
INIT_C 16 #41 64 £ M TRTER C R—h® RAM O YIHIEZ R E
INIT_D 16 % 64 £ MH T _CEn D R—h® RAM DO YIHIE A $E &

VHDL 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
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

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

Virtex-6 547 31) 4K (HDL A)
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& XILINXs ILAVE
. —" -, ~ ~
Verilog ik (1 RAV I IT—23Y)
// RAM32M: 32-deep by 8-wide Multi Port LUT RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
RAM32M #(
- INIT_A(64>h0000000000000000), 7/ Initial contents of A Port
- INIT_B(64>h0000000000000000), 7/ Initial contents of B Port
- INIT_C(64~h0000000000000000), // Initial contents of C Port
- INIT_D(64>h0000000000000000) // Initial contents of D Port
) RAM32M_inst (
-DOA(DOA), // Read port A 2-bit output
.boB(boB), // Read port B 2-bit output
.boc(boC), // Read port C 2-bit output
.bob(boD), // 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
-WEQWE) // Write enable input
):
// End of RAM32M_inst instantiation
&F M 15 R
Virtex—6 FPGA D&} (oa—H— HARBLOF —&L —h)
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& XILINXs

RAM32X1S

J1)2F 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S
WE (e}

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
72%L, WCLK 23 Low 75 High (280 b HEXIZ, 7 —Z AJ) (D) DN 5 EYROT R A (A4 ~ A0) T4
72U —RiZe—REnFEt, BXALLIELLITHTIE. WCLK 23 Low 7°5 High 1BV DL ARFTIC, EXIALTRL A
ETF — A ANSIDEE L ESEDLVLENHVET, WCLK 1XT 74V T T 7747 High TR, A3 —Z%f
LT 7747 Low IZTHZEHTEET, WCLK DA Ry MIELE SN A /3 —F X, RAM 7 a7 NIZHL A A

ENET,

ey (0) ICTHASNAEIL, TRV A B THRIES 2 RAM WOALE IS TOLIE T, INIT BIHEEE

AT 5E, a7 4Fal—a0 12 RAM32X1S ¥ H L TE 1,

i I8 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
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& XILINXs

AR R 1%

E i B4T [} T4k

59

INIT 16 %K 32 By ME T _RTEr

RAM #3245 &

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;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

RAM32X1S_inst : RAM32X1S

generic map (
INIT => X"00000000'")

port map (
0 =>0, -- RAM output
A0 => AO, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)
-- End of RAM32X1S_inst instantiation

Verilog 58k ([ RA2 LT —3Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

RAM32X1S #(
- INIT(32”h00000000) // Initial contents of RAM
) RAM32X1S_inst (
.0(0), // RAM output
.A0CAO0), // RAM address[0] input
_A1(Al), // RAM address[1] input
A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), 7/ Write clock input
-WEQWE) // Write enable input

)
// End of RAM32X1S_ inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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EI3F: FTHAY ILAVE & XILINXe

RAM64M

1S5 47 : 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)
DA | RAM64M DOA

ADDRA(5:0 —
DE [ DOB

ADDRB(5:0 —

Attributes
INIT_B=0000000000000000

DiC | DOC

ADDRC(5:0

DID

— DOD
ADDRD(S:OZ | —
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,
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& XILINXs

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—
HEZ DAV IR— D ray 7 AFNBINT 58, 7ay DS PRy TF —X 2 AT TEET, ZOA /83—
I 7oy VNI AIAEIL, 70y DALE TRV Ty TRAM ~DEX AL L EITTEET,

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

ALV AR = T RGA . 2O IR—3 M, RO I L £, WCLK A&7 ay7 ) —2A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC (i A H LT RV AR T DML ENHVET, 47 a>TINIT A, INIT B, INIT_C, INIT_D &M% 74
HE KR —FOPATINEZ 64 Evb (16 #H) THETEET, RAM @ INIT fEiX, ADDRy[z] = INIT y[z] T
FHEINET,

7L %1%, RAM @ ADDRC AA—hk2% 00001 O34 INIT_C[1] fERFDT RL A THRAIDEZ AL THIDETD DOC
R—bOMMPEIZRVET, FBELZWEGEAEX., MIHEIZT XTI Ed,

FERARELTREM

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 £ ME 4 _CEn D R—h RAM O HIEZ 45 &

VHDL 2k (/2 RA L T—S3Y)
KD 2 OOILBFEIELRNESIT., 2 —L Ty T4 T B =S O RN AT F1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64M: 64-deep by 4-wide Multi Port LUT RAM
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

RAM64M_inst : RAM64M
generic map (

INIT_A => X"0000000000000000", -- Initial contents of A port

INIT_B => X"0000000000000000", -- Initial contents of B port

INIT_C => X"0000000000000000", -- Initial contents of C port

INIT_D => X"0000000000000000) -- Initial contents of D port
port map (

DOA => DOA, -- Read port A 1l-bit output
DOB => DOB, -- Read port B 1l-bit output
DOC => DOC, -- Read port C 1-bit output
DOD => DOD, -- Read/Write port D 1-bit output

ADDRA => ADDRA, -- Read port A 6-bit address input
ADDRB => ADDRB, -- Read port B 6-bit address input
ADDRC => ADDRC, -- Read port C 6-bit address input
ADDRD => ADDRD, -- Read/Write port D 6-bit address input

DIA => DIA, -- RAM 1-bit data write input addressed by ADDRD,
-- read addressed by ADDRA

DIB => DIB, -- RAM 1-bit data write input addressed by ADDRD,
-- read addressed by ADDRB

DIC => DIC, -- RAM 1-bit data write input addressed by ADDRD,
-- read addressed by ADDRC

DID => DID, -- RAM 1l-bit data write input addressed by ADDRD,
-- read addressed by ADDRD

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

)
-- End of RAM64M_inst instantiation
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& XILINXs EI3E: THAY ILAVE
. —" -, ~ ~
Verilog F8i (/2 RAVLIT—23Y)
// RAM64M: 64-deep by 4-wide Multi Port LUT RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
RAM64M #(
- INIT_A(64>h0000000000000000), 7/ Initial contents of A Port
- INIT_B(64>h0000000000000000), 7/ Initial contents of B Port
- INIT_C(64~h0000000000000000), // Initial contents of C Port
- INIT_D(64>h0000000000000000) // Initial contents of D Port
) RAMG4M_inst (
-DOA(DOA), // Read port A 1-bit output
.boB(boB), // Read port B 1l-bit output
.boc(boC), // Read port C 1l-bit output
.bob(boD), // Readw/rite port D 1-bit output
_DIA(DIA), // RAM 1-bit data write input addressed by ADDRD,
// read addressed by ADDRA
.DIB(DIB), // RAM 1-bit data write input addressed by ADDRD,
// read addressed by ADDRB
.DIC(DIC), // RAM 1l-bit data write input addressed by ADDRD,
// read addressed by ADDRC
.DID(DID), // RAM 1l-bit data write input addressed by ADDRD,
// read addressed by ADDRD
-ADDRA(ADDRA), // Read port A 6-bit address input
_ADDRB(ADDRB), // Read port B 6-bit address input
.ADDRC(ADDRC), // Read port C 6-bit address input
-ADDRD(ADDRD), // Readw/rite port D 6-bit address input
_WE(WE), // Write enable input
-WCLK(WCLK) // Write clock input
):
// End of RAM64M_inst instantiation
&F M 15 R
Virtex—6 FPGA D&} (oa—H— HARBLOF —&L —h)
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EI3F: FTHAY ILAVE & XILINXe

RAM64X1D
J1)25 47 : 64-Deep by 1-Wide Dual Port Static Synchronous RAM

WE | RAM64x1D
D | sPO

WCLK

B

DPO
Al
A2

|

[7]2]3
(S0 R )

DPR
DPRA1
DPRA2
DPRA3
DPRA4
DPRAS |

>
o

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 2% Low 25 High (ZH)0 DB EEIZ, T —HX AT (D) OfEN 6 B hOEZIALTRL A
(A0 ~ Ab) TEIREINT-UV—FRice—RahEd, %a&?%%ftuﬁﬁ <. WCLK %3 Low »5 High 12810 &b 3
ANZ, BEIAALTRLVAET —Z A OMEEZESTELILERHVET, WCLK (X7 74/VNTIXT 77 47 High TF
AR 4’//\»—57%1%%(7&747 Low {29 AZ:HTEET, WCLK DA )Ry MIBLESNIZA /3 —4%, RAM
Tay NI ARIAENET,

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
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& XILINXs FEIE: THAY ILAVE

THAVDANFE

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

ERAARELE &
B 247 E TIAILE 5 BA
INIT 16 HE% 64 B M T _RCEn RAM, L 2% LUT OWEEAIEE

VHDL 83k (/2 RA O T—23Y)
KD 2 SOLREELRVE ST, 26 — LTIy F 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1D: 64 x 1 negative edge write, asynchronous read
- dual-port distributed RAM

- Virtex-6

-- Xilinx HDL Libraries Guide, version 12.3

RAM64X1D_1_inst : RAM64X1D_1
generic map (
INIT => X"0000000000000000"") -- Initial contents of RAM

port map (

DPO => DPO, -- Read-only 1-bit data output
SPO => SPO, -- R/W 1-bit data output

A0 => AO, -- R/W address[0] input bit

Al => Al, -- R/W address[1] input bit

A2 => A2, -- R/W address[2] input bit

A3 => A3, -- R/W address[3] input bit
A4 => A4, -- R/W address[4] input bit

A5 => A5, -- R/W address[5] input bit

D => D, -- Write 1-bit data input

DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAl, -- Read-only address[1l] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
DPRA4 => DPRA4, -- Read-only address[4] input bit
DPRA5 => DPRA5, -- Read-only address[5] input bit
WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

);
-- End of RAM64X1D_1_inst instantiation
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& XILINXs

Verilog i1t ([ RE2 L T—3Y)

// RAM64X1D: 64 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

RAM64X1D #(

- INIT(64>h0000000000000000) // Initial contents of RAM

) RAMB4X1D_inst (
.DPO(DPO),
.SPO(SPO),
_AO(AD),
_AL(AL),
_A2(A2),
_A3(A3),
_A4(AD),
.A5(A5),
-D(D),
.DPRAO(DPRAO),
_DPRA1(DPRAL),
.DPRA2(DPRA2),
_DPRA3(DPRA3),
.DPRA4(DPRA4),
_DPRA5(DPRA5),
_WCLK(WCLK),
_WE(WE)

)s

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

Read-only 1-bit data output

Rw/
Rw/
Rw/
Rw/
Rw/
Rw/
Rw/

1-bit data output
address[0] input
address[1] input
address[2] input
address[3] input
address[4] input
address[5] input

bit
bit
bit
bit
bit
bit

Write 1-bit data input
Read-only address[0]
Read-only address[1]
Read-only address[2]
Read-only address[3]
Read-only address[4]
Read-only address[5]
Write clock input

Write enable input

// End of RAM64X1D_inst instantiation

EER N 2

input bit
input bit
input bit
input bit
input bit
input bit

Virtex—6 FPGA OB (2 —HF— HARB LT —ZL—h)
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& XILINXs FEIE: THAY ILAVE

RAM64X1S
12547 : 64-Deep by 1-Wide Static Synchronous RAM

— RAM64x1S

off

0]

=
[9)
Qo
=

>
o

53[5 [3]%]
(S0 R APV S I

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 —Rlice—REnFET, WCLKIZT 74V N TIET 7747 High TTN, A _X—HEFEHLTT 7747 Low I
THILELTEET, WCLK DA N Ry MIBLE SN TZA /3 —Z 13, RAM 7 a2y 7 NI A EFNE T,

HAE Y (O) ICHIIENDEIZ. TRVA B THRES L2 RAM WO EIZHEANS L TODIE T,
INIT BHEAFERATIE, 274X 2 —2arPICZoT L AL NS L X FE T,

MR
E—NEBREZROGREKITRLET,
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 &
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1S:

-— Xilinx HDL Libraries Guide, version 12.3

RAM64X1S_inst :
generic map (

RAM64X1S

INIT => X"0000000000000000'")

port map (
0 =>0,
A0 => AO,
Al => A1,
A2 => A2,
A3 => A3,

WCLK => WCLK,

WE => WE
);

1-bit data
Address[0]
Address[1]
Address[2]
Address[3]
Address[4]
Address[5]
1-bit data

output

input
input
input
input
input
input
input

Write clock input
Write enable input

-- End of RAM64X1S_inst instantiation

Verilog 881k (A RAV T —3Y)

64 x 1 positive edge write, asynchronous read single-port distributed RAM
Virtex-6

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM

//

Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

RAM64X1S #(

. INIT(64”h0000000000000000)
) RAMB4X1S_inst (

-0€0),

_AO(AD),
LAL(AL),
_A2(A2),
_A3(A3),
_A4(Ad),
.A5(A5),
-D(D),

_WCLK(WCLK),

_WE(WE)
);

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

1-bit data
Address[0]
Address[1]
Address[2]
Address[3]
Address[4]
Address[5]
1-bit data

output

// Initial contents of RAM

input bit

input
input
input
input
input
input

Write clock input
Write enable input

// End of RAM64X1S_inst instantiation

E3 R

i
bit
bit
bit
bit
bit

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOTF =2 —1)
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& XILINXs HEI3E . FHAY ILAVE

RAMB18E1
Z1)2F 47 : 18K-bit Configurable Synchronous Block RAM

RAMB18E1

ADDRARDADDR(13:0) DOADO(15:O)h
ADDRBWRADDR(13:0)
DIADI(15:0)
DIBDI(15:0)
DIPADIP(1:0)
DIPBDIP(1:0)
DOBDO(15:0)
WEA(1:0)
WEBWE(3:0)
——]cLKARDCLK
——JcLkBWRCLK
—— ENARDEN
—— ENBWREN DOPADOP(1:0) jmmmmm
——|REGCEAREGCE
——REGCEB
——]RSTRAMARSTRAM

—RSTRAMB

—RSTREGARSTREG

DOPBDOP(1:0)
—|RsTREGB |

X11175

M=E

Virtex®-6 7 /SA A7 vy RAM 38 & $41. FIFO, B #1—F—§T1E RAM, F7213ILH RAM/ROM (36 kb &
721Z 18 kb) ELCar 7 4FXal—arTEET, INHDOT7 Y7 RAM I, REOA VT 7 F—HEEEHn
ORI TEE T, FLZOT AL ZLAUNEAT 5L, 18kb @ FIFO D7 vy RAM ~7 72 ATEE
T, ZOTLAUMEI I EYR X 16K U—F~ 18 E'wh X 1029 V—R D587 F 27 /L AR—hF RAM &L Tar 7 4Fa
L—varc&Ed, £ 36 Evh X512 V—ROHMT 27 /0 K—F RAM (227 4Falb—a$520LTE
F9, IR —RUMIBENDZay ZIZEEIZFEHIL T, A LEES AN FBICE TSN ET, 2770,
READ & WRITE IX52 22 L TEY BAWIZHERBIT, RCAEY TLAIT78ALET, JAWT —XiECTay
TAX 2l —2ar T8 A AF—T NVOEZIABNAEIZRY AT varO B Hv P24 %# LT RAM O
clock—to—out #A L& MM CTEET,

R—b D &R EA

R—bh4 84T B 303
ADDRARDADDR[13:0] AN 14 F—F A TRLAAI AR/ LT KL AA TSR
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& XILINXs

R—h4

"84T

=]

e

ADDRBWRADDR[13:0]

AJ)

14

W= BT RUVAAN AR/ EFEEZIRABTRVANTNA

CLKARDCLK

AT

RN—h Ay ANJj /AP H L7y 7 NS

CLKBWRCLK

A

R—FBIayI A/ EZXAHIav T AT

DIADI[15:0]

A

16

R—F A F—F AN SR /WRADDR T FL AR EENLT —Z A1)
/XA, RAM MODE=SDP O34, DIADI O % DI[15:0] T3,

DIBDI[15:0]

AJ)

16

A=+ B F—& AJJ/XA/WRADDR TT KL RIEEENET —Z AT
N2, RAM_MODE=SDP ®#:4 . DIBDI OB I% DI[31:16] T3,

DIPADIP[1:0]

A

R—K A RUF ¢ F—X AF]3A/WRADDR C7 RL REESIND
F—% RUF 4 NS A, RAMMODE=SDP D4 . DIPADIP @
ZHPRAE I DIP[1:0] T,

DIPBDIP[1:0]

AT

BR—k B RUF 4 F—& A J)SZ/WRADDR TTRL ZIEEEND
F =% U5 4 ANFI3 A, RAM_MODE=SDP @34 . DIPBDIP @
EMFRME X DIP[3:2] T,

DOADO[15:0]

Anp)

16

R—hr A F—ZH J/SA/RDADDR TTRL AIEEENDT — & H
F1/3A, RAM_MODE=SDP O34, DOADO OigBEfE X DO[15:0]
<7,

DOBDO[15:0]

i

16

A=k B F—HHJ)/SA/RDADDR CTT RLAFRESNDHT —H H T
/3A, RAM_MODE=SDP ®#;4 . DOBDO O imERfE i DO[31:16]
TY,

DOPADOP[1:0]

i

R—F A 2RYF ¢ F—HH F132/RDADDR T7 RL R $5EEN5/3
F 4 F =& "A, RAMMODE=SDP ®## . DOPADOP O
PRE X DOP[1:0] T,

DOPBDOP[1:0]

)

HR—h B /UF ¢ 7 —4H/)/SA/RDADDR T7 KL AR ES DY
74 F—4 11,32, RAMMODE=SDP 0%, DOPBDOP D
AT DOP[3:2] T,

ENARDEN

AT

A—KARAM AR —T )V /J—R £ 3x—T )V

ENBWREN

AJ)

AR—hF BRAM AR —7IV/TFAh A X—T )V

REGCEAREGCE

AT

R—=bAMNVIRE ray s AX=T VAT /WHVTRZ rayy
A% —7 VA1) (DOREG=1 DA DHH %))

REGCEB

A

AR—FB ALV RZ Jays A 3x—7 L (DO REG=1 LW
RAM_MODE=TDP D4 DA %h)

RSTRAMARSTRAM

A

SRVAL A T/RENDEICHEA T —F FvF By /Uy,
RSTRAMARSTRAM I%, DO_REG=0 F£7-1% 1 ®&X BRAM 7 —
2 NIy F vy VEyRLET, DOREG=1 DA,
RSTRAMARSTRAM TUkBvhINANET —& TFvF /—K&
BRAM ® DO HADBIZ 1 A7 NADL AT BHVET, =
D15 B1E. RAMMODE=TDP ®#& 137" —k A ™ RSTRAMA .
RAM_MODE=SDP M4 13 RSTRAM T3,

RSTRAMB

AT

SRVAL B TrRENDAEIZFEM T —% FvF v h/Ukvh, RSTRAMB
1Z. DO.REG=0 F£7-1% 1 ®+& BRAM 5T —#H 1oy FZ2Evh/U
Yy hLET, DOREG=1 ®A 1L, RSTRAMB TY &y SN DN ER
F—% FyF )—RFEL BRAM ® DO i HDOIZ 1 A7 LD AT
CMRHVET, RAMMODE=SDP O#& 13 S FH A,

RSTREGARSTREG

A

SRVAL A TRENDEIZHEBH L 2% b/ UtEvh,
RSTREGARSTREG (%, DO_REG=1 DX L P REZE YN/
Uty rLET, RSTREG_PRIORITY A 1Z. ZDfE B DE L E N
REGCEAREGCE b E W EINERELET, Z0E i,
RAM_MODE=TDP O #4133 —k A ® RSTREGA, RAM_MODE=SDP
DAL RSTREG T,
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& XILINXs

R—+4 BT g e
RSTREGB AN 1 SRVALB TRENAMEIZFEBIH LIRS 2o/ VEYE,
RSTREGB 4, DO REG=1 D &ZH LU A% %M/ VY RLET,
RSTREG_PRIORITY B 1. ZD1E B D4 B2 REGCEB L0 i
MEIMEURELET, RAMMODE=SDP O3& 13 S8 A,
WEA[1:0] AT 2 AN—h A DNAMMEZTAS A% —7 L, RAM_MODE=SDP O #}& 134
HEnFEHA, BpDR—MED WEA =v L 71 HoOW T —
P HAREZ LTSN,
WEBWE[3:0] AT 4 R—F B DA MEFTAS A —TIV/FA A3 —T )V, RBind
AR—RED WEBWE = 712 oW Tlia—%— AR 25 R
LTLIEEY,
_“'U"f/ D /-\ jj 73_ /i
AVAR S =g ]
HE 05
CORE Generator™ BL 74V —K A
~7uad¥R—h A
AR E
B BT & T4 5 BA

COLLISION CHECK SCEEA|

ALL, GENERATE X_ | ALL
ONLY. NONE,
WARNING_ONLY

AEVDPAR PR AELTSGEICT I
1/%\‘/3/0@11’?%/7*%(—3&%

ALL IZRRET DL, BB Ay —
HH S, BETLH 1B L0
EVDMHERRE (X) 12720 ET,

WARNING ONLY (2R ET B L&,
EAE =B NHIEN, F%QL
TAHHNBIUORARIDEIZFDE
FREFSNET,

GENERATE_X_ONLY IR ET 5

LB Ay — DI ST, B
T H5H I BLOATYDMERRE
X) iz ET,

NONE [ZRRETHE, EhiAyt—
Vi IEn g, BEET A B
KUOARVDEIZE DO EERFFS
N
AE: ALL DIAADOIEIZRETDE, &
Ralb—Tar LT VA OREEZR

WCERL DT, ZOMEEETD
LARITEENLETT,

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

Bt vl fi& T4k SR BA

DOA_REG R 0.1 0 % 1129 5E, RAM O )L P2
BINA F—T L2720 RAM B D
clock—to—out ZA LA FEHMESHET, 7~
FL. gL AT oray s 4
TITEEMUET, EE 012 5E, 1
Jvayy AT THHFHUNATHETT
23, clock—to—out A LNRELRVET,
TDP & —R-CH—hk A2, SDP TIXF
L 18 B ONUT 4 B hEETe) I
WA ET,

DOB_REG Ee e 0.1 0 iz 1123 %&, RAM OH Lo
BEWAX—T VN7  RAM 2B D
clock—to—out A NS ET, 7=
Pl AL ATy oray s 94
TIIHIMLET, fliZ 01275&, 1
gy ATV CHAH LN AHETT
M. clock-to—out ZA LNELRVET,
TDP CA—h B {2, SDP TIX@EWIED
DOE vk (NUT 4 By haEte) (i
EnEd,

INIT_A 16 %% 18 &' M T _RCEn a7 4F¥ 2l —al EOR— A DOH
T oMYiEEfRRELET, TDP £—F
THR—FA T, SDP TIZ Ff7 18 vk
(U7 EvhEETe) ICEASNET,

INIT_B 16 % 18 B M F_RT¥n a7 4F¥ 2l —a B OR—FB OH
HouEEEELET, TDP THR—
kB {2, SDP TIlE@EmWIHDE vk (XU
T4 EvhEET) ICHEAINET,

INIT_FILE SCFH 0 By X TFF 2L I RAM OWNEEZIRET D7 7V 4

INIT_00 ~ INIT_ 3F 16 % 256" h000000000 T _C¥u 16kb DT —H% XY TL A DY EE

0000000000000 Ei=pt
0000000000000
0000000000000
0000000000000
000 ~
256 T
fiiitinnsinninaininig
it
INITP_00 ~ INITP_07 16 %% 256 h000000000 FTRTErm 2kb D NYT 4 AEY TLA DY EA
0000000000000 BE
0000000000000
0000000000000
0000000000000
000 ~
256 hiFTHTTTTT
CTPFYFPTFErTPETFRFTReT
CTPFFFPTPETFRART

RAM_MODE b=l TDP, SDP TDP UV F 2TV AR—h (SDP) £l E

DT 27 )V AR—h (TDP) Z&RNL F£7°,
Virtex-6 54731 A4 F (HDL A)
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& XILINXs

=4k

"84T

8

T4k

atBA

RDADDR_
COLLISION
HWCONFIG

pe

DELAYED _WRITE,
PERFORMANCE

DELAYED WRITE

PERFORMANCE 25 ET D&,
READ_FIRST E—RTH 7y /3
T —~<A (B BNim ELE
jﬁo

RAM Offi )5 OR—RMCRILZay 7%
i L TA83-4 12 PERFORMANCE
IZRRETHE, TRUANE R ST
HOBAHBNEHEINET,

DELAYED _WRITE &—RTlZ. 5
EEBAESIETIZ RAM 2T
&FE9,

ES v Uar TR —hSN T
WODT, BS TNAAREH— Rk

T %3543 DELAYED WRITE (2%
ETHMLENHET,

READ_WIDTH_A

i

0.1.2,4.,9, 18, 36,

72

A—hA OBEAHLOT —XIEZEIEE
LET (RXUT 4 Evhagie), m—hA
ZEALRWEAIT. R—MEZ 0127
DLENRHVET, R—raEHT 25
Ald, BERR—MEICEREL TLES
W, SDP A X, T B EE
FoFt A HUIE T,

READ_WIDTH_B

i

0.1.2,4,9.,18

R—F B DFAHLDOT —XIEZE4EE
LET (N7 0 BEvhEETe), F—FB
ZEALRWEAIT. AR—MEZ 0127
DLENRHVET, R— e EHAT 25
Bk, BERR—MEIZEREL TES
VN, SDP Cliff SN FEH A,

RSTREG_PRIORITY_A

Pl

RSTREG,
REGCE

RSTREG

RSTREG %721 REGCE DL ¥ AKX g5
IEN7 23R L £$, TDP E—RTHR—hF
A Z, SDP TIX F{L 18 Bk (XUF ¢

vy hEgte) [CEHINET,

RSTREG_PRIORITY_B

Pl

RSTREG,
REGCE

RSTREG

RSTREG %7213 REGCE DL R4
IENr 28R L3, TDP CTA&R—F B {2,
SDP TIEEWIEHIDOE YR (T 1 By
Mg ) ICEHASNET,

SRVAL_A

16 %%

18 B ME

T _CE¥n

RV > ME 5 (RSTREG) A7 ¥ —Fh
EN7-LED RAM O N fEiafeEL £
4, TDP E—RTHR—KFA|Z,SDP T
LA 18 Bk (WNUT ¢ BEvhaETe)
AN ET,

SRVAL_B

16 #E%

18 B Ml

T R_RCEn

RV~ M35 (RSTREG) BT H—h
EN7-LED RAM O N EEFEELE
4, TDP CT/AR—b B (2, SDP TlIEW
IZHDE v NUT 4 B hEETe) 1T
WHIhET,

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

=4k

"84T

8

T4k

atBA

WRITEMODE

pe Tl

WRITE_FIRST,
READ_FIRST.
NO_CHANGE

WRITE_
FIRST

FEZRABPETENDLEDOR—FOH)
Eefe ELE7,

WRITE_FIRST (ZFRET D&,
IAFENIE M H SR —B _mﬁé
nEJ,

READ FIRST IZEETHE, ZD A
FY gl — g\ CEFNIERE

TWENH IR — Mo IEh
N

NO_CHANGE ([ZBETHE, B
A= BE AN ) S ATl R
Franxd,

WRITE_WIDTH_A

0.1.2,4,9.,18

R—F A ~OEZALOT —XilE %
ELET U7 By hEETe), A—h
R LZRWEAIE. 0 :a&ﬁzﬁ%z%
BHVET, TNLUNOHEF TE
DT —HIE! _a%zb«f:“éu\o SDP ¢
A ENEEA,

WRITE_WIDTH_B

0, 1,2,4,9, 18, 36,

72

A—hkB «@%%i&if@?~&¢a%%
ELET ONUT o Bvhadte), R—
MefELZZWEAIE. 0 :E;Q“TET%UA
ERBVET, ENLUSNDOELEIT AT
BOT—XIE _&ﬁzbfﬁ:éb\ SDP

DOFEIT. RNUT 4 Evha g EXIA
77"1]53“(“5’_0

VHDL E2uft
WD 2 SODOLINFLELIRNES

Library UNISIM;

(A ARRIT—3Y)

use UNISIM.vcomponents.all;

I, At — LT T4 T4 B S DR

-- RAMB18E1: 18K-bit Configurable Synchronous Block RAM
Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

RAMB18E1l_inst :

generic map

-- Colision check: Values (“ALL™, "WARNING_ONLY",
SIM_COLLISION_CHECK => "ALL",

(

R

AMB18E1

-- DOA_REG, DOB_REG: Optional output register (0 or 1)
DOA_REG => 0,
DOB_REG => O,

—— INITP_

INITP_00
INITP_O1
INITP_02
INITP_03

INITP_04 =

INITP_05
INITP_06
INITP_O7

00

=>

=>

to

INITP_O7:

Initial contents of parity memory array

ZREDAHT ET

""GENERATE_X_ONLY" or *NONE™)

X**0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™,

XX XX XX

-- INIT_OO to
INIT_00 => X'0000000000000000000000000000000000000000000000000000000000000000"*
INIT_O1 => X"OOOOOOOOOOOOOOOOOOOOOOO00000OOOOOOOO000000OOOOOOOOOOOOOOOOOOOOOO"

*0000000000000000000000000000000000000000000000000000000000000000™",

*0000000000000000000000000000000000000000000000000000000000000000""

*0000000000000000000000000000000000000000000000000000000000000000""

'*0000000000000000000000000000000000000000000000000000000000000000""

*0000000000000000000000000000000000000000000000000000000000000000""

*0000000000000000000000000000000000000000000000000000000000000000""
INIT_3F: Initial contents of data memory array
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& XILINXe EIE: THAY ILAVE
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_06 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_08 => X""0000000000000000000000000000000000000000000000000000000000000000°",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_19 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000°",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-— INIT_A, INIT_B: Initial values on output ports
INIT_A => X"0000000",

INIT_B => X"0000000",
INIT_FILE => ""NONE", -- RAM init file

RAM_MODE => *"'TDP",
RDADDR_COLLISION_HWCONFIG => "DELAYED_WRITE",

-- READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port
READ_WIDTH_A => O,
READ_WIDTH_B => O,
WRITE_WIDTH_A => 0,

"'SDP" or "TDP™"
""PERFORMANCE™ or
- "DELAYED_WRITE"

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

WRITE_WIDTH_B => O, --0,1,2,4,9,18,36
-- RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority (""RSTREG" or "REGCE™")
RSTREG_PRIORITY_A => "RSTREG"

RSTREG_PRIORITY_B => "RSTREG"

-- SRVAL_A, SRVAL_B: Set/reset value for output

SRVAL_A => X'0000000",

SRVAL_B => X'0000000',

-- WriteMode: Value on output upon a write ("WRITE_FIRST", "READ_FIRST", or "NO_CHANGE™)
WRITE_MODE_A => "WRITE_FIRST",

WRITE_MODE_B => "WRITE_FIRST"

)
port map (
-- Port A Data: 16-bit (each) Port A data
DOADO => DOADO, -- 16-bit A port data/LSB data output
DOPADOP => DOPADOP, - 2-bit A port parity/LSB parity output
-- Port B Data: 16-bit (each) Port B data
DOBDO => DOBDO, 16-bit B port data/MSB data output
DOPBDOP => DOPBDOP, -— 2—bit B port parity/MSB parity output
-- Port A Address/Control Signals: 14-bit (each) Port A address and control signals (read port when
-- RAM_MODE="'SDP'")
ADDRARDADDR => ADDRARDADDR, -- 14-bit A port address/Read address input
CLKARDCLK => CLKARDCLK, -- 1-bit A port clock/Read clock input
ENARDEN => ENARDEN, -- 1-bit A port enable/Read enable input
REGCEAREGCE => REGCEAREGCE, -- 1-bit A port register enable/Register enable input
RSTRAMARSTRAM => RSTRAMARSTRAM, -- 1-bit A port set/reset input
RSTREGARSTREG => RSTREGARSTREG, -- 1-bit A port register set/reset input
WEA => WEA, - 2-bit A port write enable input
-- Port A Data 16-bit (each) Port A data
DIADI => DIADI, - 16-bit A port data/LSB data input
DIPADIP => DIPADIP - 2-bit A port parity/LSB parity input
-- Port B Address/Control Slgnals 14-bit (each) Port B address and control signals (read port when
-- RAM_MODE="'SDP'")
ADDRBWRADDR => ADDRBWRADDR, -- 14-bit B port address/Write address input
CLKBWRCLK => CLKBWRCLK, -- 1-bit B port clock/Write clock input
ENBWREN => ENBWREN, -- 1-bit B port enable/Write enable input
REGCEB => REGCEB, -- 1-bit B port register enable input
RSTRAMB => RSTRAMB, -- 1-bit B port set/reset input
RSTREGB => RSTREGB, -- 1-bit B port register set/reset input
WEBWE => WEBWE, - 4-bit B port write enable/Write enable input
-- Port B Data: 16-bit (each) Port B data
DIBDI => DIBDI, 16-bit B port data/MSB data input
DIPBDIP => DIPBDIP -— 2—bit B port parity/MSB parity input
):

-- End of RAMB18E1l_inst instantiation
Verilog 8k ([ RA2 T —3Y)

// RAMB18E1l: 18K-bit Configurable Synchronous Block RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

RAMB18E1 #(
// Colision check: Values (ALL™, "WARNING_ONLY", "GENERATE_X_ONLY" or **NONE™)
.SIM_COLLISION_CHECK('ALL™),
// DOA_REG, DOB_REG: Optional output register (0 or 1)
.DOA_REG(0),
.DOB_REG(0),
// INITP_0OO to INITP_O7: Initial contents of parity memory array
-INITP, 00(256 hOOOOOOOO000000OOOOOOO0000000OOOOOO0000000OOOOOOOOOOOOOOOOOOOOOOO)
-INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_02(256’hOOOOOOOOOOOOOO0OOOOO0OOOOOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO),
-INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_06(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
/7 INIT_OO to INIT_3F: Initial contents of data memory array
- INIT_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

Virtex-6 547 31) 4K (HDL A)
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- INIT_03(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_11(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
/7 INIT_A, INIT_B: Initial values on output ports

- INIT_A(18~h00000),

-INIT_B(18~h00000),

_INIT_FILEC'NONE"), // RAM init 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), /7 0,1,2,4,9,18,36
_READ_WIDTH_B(0), /7 0,1,2,4,9,18
_WRITE_WIDTH_A(O), // 0,1,2,4,9,18
_WRITE_WIDTH_B(0), /7 0,1,2,4,9,18,36
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// RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority ('RSTREG" or

.RSTREG_PRIORITY_A("'RSTREG")),
-RSTREG_PRIORITY_B(**"RSTREG""),

“REGCE")

// 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",

_WRITE_MODE_A("'WRITE_FIRST"),
-WRITE_MODE_B("'WRITE_FIRST™)

)
RAMB18E1_inst (
// Port A Data: 16-bit (each) Port A data

)
7/

.DOADO(DOADO) ,
.DOPADOP(DOPADOP) ,

// Port B Data: 16-bit (each) Port B data

-DOBDO(DOBDO), //
.DOPBDOP (DOPBDOP), //
// Port A Address/Control Signals:
// RAM_MODE=""SDP'")

- ADDRARDADDR (ADDRARDADDRY) , // 14-bi
.CLKARDCLK(CLKARDCLK) , // 1-bit
-ENARDEN(ENARDEN), // 1-bit
-REGCEAREGCE (REGCEAREGCE), // 1-bit
-RSTRAMARSTRAM(RSTRAMARSTRAM), // 1-bit
-RSTREGARSTREG(RSTREGARSTREG), // 1-bit
-WEA(WEA), // 2-bit
// Port A Data: 16-bit (each) Port A da
-DIADI(DIADI), // 16-bi
_DIPADIP(DIPADIP), // 2-bit A
// Port B Address/Control Signals: 14-bit
// RAM_MODE="'SDP'")

- ADDRBWRADDR (ADDRBWRADDRY) , // 14-bit
. CLKBWRCLK(CLKBWRCLK), // 1-bit
-ENBWREN(ENBWREN), // 1-bit
-REGCEB(REGCEB), // 1-bit
-RSTRAMB(RSTRAMB), // 1-bit
-RSTREGB(RSTREGB), // 1-bit
-WEBWE(WEBWE), // 4-bit
// Port B Data: 16-bit (each) Port B data
_DIBDI(DIBDI), // 16-bit
-DIPBDIP(DIPBDIP) // 2-bit B

End of RAMB18El_inst instantiation

s HIER

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

"READ_FIRST", or

// 16-bit A port data/LSB data output
// 2-bit A port parity/LSB parity output

16-bit B port data/MSB data output
2-bit B port parity/MSB parity output
14-bit (each) Port A address and control signals (read port when

t A port address/Read address input

clock/Read clock input

enable/Read enable input

register enable/Register enable input
set/reset input

register set/reset input

write enable input

A port data/LSB data input

A port

parity/LSB parity input

"NO_CHANGE™)

t (each) Port B address and control signals (read port when

B port address/Write address input

port
port
port
port
port
port

clock/Write clock input
enable/Write enable input
register enable input

set/reset input

register set/reset input

write enable/Write enable input

B port data/MSB data input

B port

parity/MSB parity input
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& XILINXs HEI3E . FHAY ILAVE

RAMB36E1
71)2F 47 : 36K-bit Configurable Synchronous Block RAM

RAMB36E1

ADDRARDADDR(15:0) DOADO(31:0) -
ADDRBWRADDR(15:0)
DIADI(31:0) DOBDO(31:0)
DIBDI(31:0)
DIPADIP(3:0)
DOPADOP(3:0)
DIPBDIP(3:0)
WEA(3:0)
WEBWE(7:0) DOPBDOP(3:0)
——] CASCADEINA
——] CASCADEINB ECCPARITY(7:0) |
— ] CLKARDCLK
— | CLKBWRCLK RDADDRECC(12:0) |
— ENARDEN
—ENBWREN
CASCADEOUTA |—
——INJECTDBITERR
—INJECTSBITERR
— | ReccEAREGCE CASCADEOUTB |—
—|REGCEB
——RSTRAMARSTRAM DBITERR |—
——RSTRAMB
— | RSTREGARSTREG SBITERR
—RSTREGB

X11176

M=

Virtex®-6 7 /S AZIL 7 w7 RAM 3 E & £, FIFO, HE)—F—3T1E RAM, F721ZILH RAM/ROM (36 Kb &
721X 18 Kb) L TCar 74 ¥ al— g TEET, ZNHD 7 ayZ RAM IZIE. REDA L F v 7 F—HEEHE D
KRN TEET, FZOT Ay L AN T 5L, 36kb D FIFO O7 1y2 RAM ~T7 72 ATEET,
ZDOTV AN A —R 8T 5L, KIELO RAM ZERRCEET, ZOar R —3MI, 1Bk X 32K T—R~
36 Bk X 1K U—RD5ERART 27 /L F—k RAM ELTar 74 Fal—iar TEET, avK— kU Mofifash
57ay 7 ZSERICFEL T, AL EEZIALNFRHIEI TSN ET, 72720, READ & WRITE X AVNZINZL T
B, FCAEY TLAZT 72T HMIEERPICRVET, AT —ZIETar74Xal—ar358 Ak A
Z—T NV DEXALINFREICRY  F T ar O LA %2 # AL T RAM @ clock—to—out Z A L& EHECTEXET,
TT— LT ERBEA R —T NVICTHE ABVEEAHREL BETAZELTEET,
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AR— D 5t 5

R—r4£ /AT = HEBE

ADDRARDADDR[15:0] V| 16 R—r A TRUVAANARR/FHEHHLT R AATINA

ADDRBWRADDR[15:0] AT 16 A=K B TRVAATANR/EZIAHLT RV AANTI]NA

CASCADEINA A 1 R—KFA BA—R AT, RAMMODE=SDP OH& 13 HEnE
A,

CASCADEINB AH 1 AR—K B A7 —F A, RAMMMODE=SDP D& 1346 S F
e

CASCADEOUTA H 1 AR—K~A HAF—RH J1, RAMMODE=SDP O#H& 13RI E
e

CASCADEOUTB H 1 R—hF B A7 —FH /1, RAMMMODE=SDP O#& 13 HENn £
A,

CLKARDCLK AS 1 R—=FAZvvI AN /GmAHELIav I NS

CLKBWRCLK AH 1 A—hBray I A)/EXAHBIay 7 N

DBITERR H D 1 AT Evh TN ENIZZLE R ECC 77 o arh
DOAT—H AWM 1, ZOMEEREH 3 5121% EN.ECC READ %
TRUE 123X EL %7, RAMMODE=TDP O¥&I3fE RS ET A

DIADI[31:0] AT 32 R—FA F—% AJ)73Z/WRADDR CTT RV AIEEENET —Z A T)
N, RAM_MODE=SDP ®»#34 . DIADI @B 1% DI[31:0] T,

DIBDI[31:0] V| 32 R—F B F—Z ASI/SZ/WRADDR TT7RLAIEESNDLT —F AT
/3A, RAM MODE=SDP ®354 | DIBDI OB E % DI[63:32] T,

DIPADIP[3:0] A7 4 R—r A YT F—&F A Jj/SZ/WRADDR TT RL Z$EEENSD
F—& XUF 4 N S13Z, RAM_MODE=SDP ®#34 . DIPADIP @
ZHPRE I DIP[3:0] T,

DIPBDIP[3:0] AA 4 AR—F B RUF 4 F—H AS/SNA/WRADDR TTRLRIEESI 3
F—& YT 4 N SJ3A, RAMMODE=SDP @334 . DIPBDIP @
ZHPRAE X DIP[7:4] T,

DOADO[31:0] Hi 7 32 R—hr A F—FH F1/SZ/RDADDR T7 RLZIFEESNLT —Z H
F173 2, RAM_MODE=SDP @4 . DOADO D#u¥EE 1% DO[31:0]
<7,

DOBDO[31:0] 7 32 R—hr B F—4H J17S2/RDADDR TT RL AR EENDST —HH N
N Z, RAM_MODE=SDP ™4, DOBDO DL fE X DO[63:32]
<7,

DOPADOP[3:0] Hi 77 4 R—rARUTF 4 T —4HF)/IA/RDADDR CTT7 KL AfFES A /X
V74 F—2H 32, RAMMODE=SDP ®#:4 . DOPADOP D
FRE (X DOP[3:0] T3,

DOPBDOP[3:0] H 77 4 AR—k B VT F—FH J173Z2/RDADDR TT7 KL A ESNS/%
F 4 F—FH )32, RAMMODE=SDP ™4 . DOPBDOP D
FRE X DOPL7:4] T,

ECCPARITY[7:0] Hi 77 8 AEY =7 —RMHEFTIEATTHY ECC Ta—& CEH&EN5 ECC =
a—EhbAERESE 8 Bk 5 —4%, RAMMODE=TDP D&
RSN EE AL

ENARDEN AH 1 AR—FARAM A% —T )L /V—K A Rx—T )L

ENBWREN AH 1 RN—FBRAM A X —T)V/FA A F—T )b

INJECTDBITERR ATJ] 1 ECC #BEN SN TV DL AIIZ 7V By =T — R AX

nEJ,
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R—h4

"84T

33

INJECTSBITERR

AJ)

ECC #BENEHEIN TV AL AT VIV Evh =7 =2 A
ShET,

RDADDRECC[8:0]

i

9wk ECC FiAH L7 R A, RAMMODE=TDP DA 13 HE
NEEA,

REGCEAREGCE

A

N—hA WAL IRAZ say s AR—=T VAT /HNIVIAZ Tayy
A% —7 VA S (DOREG=1 D4 DHHE))

REGCEB

AT

R—rB ALY RZ Jayy £ 3x—T L (DO REG=1 BL)
RAM_MODE=TDP D34 D &4 %)

RSTRAMARSTRAM

AJs

SRVAL A CRENAEIZRY T —% FvF v/ Ukvh,
RSTRAMARSTRAM %, DO_REG=0 F£7-1% 1 ®&Z BRAM & —
RN TvFEEy R/ VEYRLET, DOREG=1 DAL,
RSTRAMARSTRAM TUt v hESNDLNERT —& TFvF /—K&
BRAM @ DO ORIz 1 A7V DL AT RHVET, T
DIE B 1%, RAM_MODE=TDP O¥4 13—~ A ® RSTRAMA,
RAM MODE=SDP @354 1% RSTRAM T,

RSTRAMB

AJ)

SRVAL B TRENDEIZFEIAT —% FvF v /Ut h, RSTRAMB
IZ. DO_REG=0 £7-1% 1 ®&X BRAM ¥ —ZH 15> F 2t vh/V
Ty hLFET, DOREG=1 DAL, RSTRAMB TUty b B NHES
F—& FF )—R& BRAM @ DO AT 1 A7 DL AT
UURHVET, RAMMMODE=SDP O-A1IHE SN EE A,

RSTREGARSTREG

AT

SRVAL A CRENDEIZFEBIH DL A% By N/ UEyh,
RSTREGARSTREG %, DO_REG=1 ®+LEH L o2&/
Uty hLEd, RSTREG_PRIORITY A 1%, ZD{E 5 DO HE SN
REGCEAREGCE X0H @ W InakELE T, ZOE 5.
RAM_MODE=TDP D& 134 —k A @ RSTREGA, RAM_MODE=SDP
DA 1% RSTREG T,

RSTREGB

AT

SRVAL B TRENDEICHEBIH IV RE o/ UEyh,

RSTREGB I, DOREG=1 D& L 24%&tyh/ Uy LET,
RSTREG_PRIORITY B %, ZO1E 5 D&% ) REGCEB LVb W
MEIDERELET, RAMMODE=SDP DA S EE A,

SBITERR

i

TN By 2T =R ENTZIEERT ECC Iy armn
LDOAT—H AW T), AT 5413, ENECC_ READ % TRUE (Z
TOHMERHYVET, RAMMODE=TDP O HINER A,

WEA[3:0]

AJ)

A=~ A DNRAMETA S A —7 )Ly RAM.MODE=SDP O¥& 1 f#
HAEShEdA, BpDHR—MEDO WEA = v 72O TIE 2 —
P TARESRL TSN,

WEBWE[7:0]

AT

H—h B DAAMETAN AF—TN/FTAN A F—T )V, BIpD
AR—MED WEBWE = vt 72O TIE[ Virtex®—-6 2 — 4 — A
RIS L TIZEN,

THAUDANFE

ARG =g

g

f: 2
Laliii]

=3
&

CORE Generator™ 8L N7 4 —K

e

~7uadPR—h

g
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AR R 1%

Ei

"24T

[

FI4ILE

58

COLLISION CHECK

P2

ALL,
GENERATE_X_
ONLY . NONE
WARNING_ONLY

ALL

AEYDOBEENFEELTY;
ya‘/@@wﬁ%zi{ﬁf%iﬂ

ALL [ZRRET DL, Ay E—T
PN S, BET S H T B LUK
FVDEMNRE X) IRV ET,

WARNING_ ONLY [ZRRET D&,
EXv—YOHNHDEN, BE
THHNDBLOARIOEIZFDOE
FREFEINET,

GENERATE_X_ONLY IZRET 5
b Ay — DT &R,
BE 3D H D BLOATY DN
E (X) 12720 ET,

NONE [CRRETHE, Bl Ay —

WEH SR, BET A HDBLW

AEYDOEITFDEERETFEINET,
AE: ALL USDEICERET DL, v
Sal— /EI/EF] LT‘H-/])/O)FIH%%WLA

RCERLRBID, ZOEEEH TS
3 é&i&%‘ﬁf%fh

v Ialb—

DOA_REG

flize 1 1235&, RAM OH LT A
ENAZ—T N2 RAM 50D
clock—to—out ZA LN EMESINET, 7277
L. #tAHLLAT D ray s A7
JVITHEIILET, EE 02T 5E. 17
oyl AN THRAMUNAETT
M. clock—to—out ¥ A LNEL2VET,
TDP £—RTHR—K A IZ, SDP TIZF
A7 36 B b (RNUT 4 By & Te) IS
HAEnEd,

DOB_REG

fliz 1123 5E, RAM O Lo
BPNAF—T LIZ720 . RAM B0
clock—to—out #A ANV EMESNET, 7272
L. atr LA T orny s 171
IIHINL 9, % 0129581 7ay
7 B AN TR U ATHE T3,
clock—to—out #A LN EL2VET, TDP
TAHR—FBIZ, SDP TILEWIFHIDE vk
T4 EvbEET) ICEASNET,

EN_ECC_READ

7 — ARk

FALSE, TRUE

FALSE

ECC Ta—XEEE A x—7 MIZLE
ER

EN_ECC_WRITE

7 — A

FALSE. TRUE

FALSE

ECC =y a—X s A 3r—7 /|l
E3x

INIT_A

16 %%

36 By ME

T RC¥n

T4 X2l —arBOR—rA O
FHOMMEERELET, TDP £—F
THR—FA T, SDP TIZ Tz 36 £k
RUT4 EvhaED) (CEASNET,
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36, 72

BiE BT [} FI4ILE ERER
INIT_B 16 %K 36 £ ME T _TERm a7 4F¥al—arhoOR—rB O
FIoHEEFEELET, TDP THR—k
B {2, SDP TiE@mWMIHDE vk OXUT ¢
EvhaEEt) IZEAInET,
INIT_FILE ==y 0 vk H NONE I RAM ONEZIRET D7 7 AV A4
INIT_00 ~ 16 %K 256" h00000000 T RTPu 32kb DT —# AEY T A DY HEA
INIT_7F 0000000000000 BE
0000000000000
0000000000000
0000000000000
0000 ~
256 T
(EPETFTYFPTPETFERRETE
TR,
INITP_00 ~ 16 % 256°h00000000 T TP 4kb DY T4 AFY T LA DI HEE
INITP_OF 0000000000000 f&E
0000000000000
0000000000000
0000000000000
0000 ~
256 T
(PP
Tikisisninsioniniiiig
RAM_EXTENSION_A el LOWER, NONE B—hABIAF—F BT—FREBIRLE
NONE, T, 2 ODT 1y RAM %W A — R
UPPER % LT 72K X 1 RAM Z1ER LRV A
1%, NONE (IR ELFET, DA —KEE
BT A AIE. RAM ZIELLar 7 4¥
L—ar 35728012, RAM OFHRHT
{&% UPPER F7-1% LOWER T ELF
4, RAM_MODE=SDP O34 13 &
NEEA,
RAM_EXTENSION_B By LOWER, NONE R—F B A —F E—REBINLF
NONE, T, 2007 avs7 RAM %51 A —R#
UPPER LT 72K X 1 RAM Z/ER LAV ES
1. NONE I ELFET, WA —FEE
ST 5HmAIE. RAM A ELLar 7 4% 2
L—ard 572012, RAM O %L
&% UPPER %7-1Z LOWER T EL %
4. RAM_MODE=SDP D& 134fi &
NEEA,
RAM_MODE SrE | TDP, SDP TDP LN F 2T R—h (SDP) $7-I13E
DT 27 )V ™"—h (TDP) Z IR L £,
READ_WIDTH_A iis g 0.1.2,4,9, 18, 0 A—hA OFAHLOT —HIFZEIEE
36,72 YT EvhEET), R—FaHAL
VNG A, 0 ICRETALENRHE
T, R—reEHTH61%, LEx
A—MEIZEEL TTEEN,
READ_WIDTH_B HH 0.1.2.4.9, 18, 0 R—h B OFHAHLOT —H 518 E

(RUT 4 EvbaEly), R—hf AL
NG EIE, 0 ICRETDLENRHYE
o R—hEfHT 25 61%, LB
RN—MEIZREL TTZE W,
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=4k

"84T

=}

FI4ILE

&t B3

RSTREG_PRIORITY_A

Pl

RSTREG,
REGCE

RSTREG

RSTREG %7-1% REGCE DL ¥ 2 & B4
BN A EIRLF4, TDP £ —RK TR—F
A Z, SDP TIX Mz 36 Bk (VT ¢
EybEEte) ICHEAESNET,

RSTREG_PRIORITY_B

Pl

RSTREG,
REGCE

RSTREG

RSTREG F7-1% REGCE DL ¥ A& 4G
AT 2RI £, TDP THR—F B IT,
SDP TIZEWEHIDE v (VT4 Evh
Eote) s ET,

SRVAL_A

16 %%

36 B M

T _C¥o

FE#Y > ME B (RSTREG) 237 H—h&
NizLED RAM O IEE R ELET,

SRVAL_B

16 %K

36 £y ME

T RC¥n

RV > M55 (RSTREG) 237 H—h&
NicLEx® RAM O HEEFRELET,

WRITEMODE

pal

WRITE_FIRST,

READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EERAAPETENDEEDOR— DB
TEEfREL£7,

WRITE FIRST I[ZEEETHE, HXA
FNENH DR —MNIH SN F
7,

READ_FIRST (%X ET D&, £ DAE
U asr—a AZE NS LT
TENH AR =M hanEd,

NO_CHANGE I[ZERETHE, B
A= BEANIHE D EN TR
FrahEd,

WRITE_ WIDTH_A

0,1.2,4,9,18, 36

R—h A DEXALOT —HIELZIEE
VT4 EvbeETe), R—FEERHL
WG EIE 0 IR ETHLENHE
T, R—reFEHT2561L, LT
R—MEIZEEL TTZE N,

WRITE_ WIDTH_B

0.1.2,4.,9, 18,

36, 72

A—FB OEXALDOT —ZIEZIE T
(/\)743/}\%5@) = F%ﬁiﬁﬁb
DG EIE 0 IR ETHALENHDE
T, R—heEHTELEIL, LB
R—MEIZRREL TEEN,

VHDL g2t

Library UNISIM;

(AVARZUOT

WD 2 ODOIXNFELZWEEIT, I — LT T AT A4 BESD

use UNISIM.vcomponents.all;

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

- Virtex-6

—<3Y)

-— Xilinx HDL Libraries Guide, version 12.3

RAMB36E1_inst :
generic map (

-- Colision check: Values ("ALL",
SIM_COLLISION_CHECK => "ALL",

RAMB36E1

"WARNING_ONLY",

-- DOA_REG, DOB_REG: Optional output register (0 or 1)

DOA_REG => 0,
DOB_REG => 0,

ATZAED AT £

""GENERATE_X_ONLY" or "NONE™)
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-- Error Correction Circuitry (ECC): Encoder/decoder enable (TRUE/FALSE)
EN_ECC_READ => FALSE,
EN_ECC_WRITE => FALSE,
-- INITP_OO to INITP_OF: Initial contents of the parity memory array
INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_O1 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_07 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_08 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_09 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_OB => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_OC => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_OD => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_OE => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_OF => X'0000000000000000000000000000000000000000000000000000000000000000"*,
-- INIT_OO to INIT_7F: Initial contents of the data memory array
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"™"
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_5A => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_5B => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_5C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_5D => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_5E => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_5F => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_60 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_61 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_62 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_63 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_64 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_65 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_66 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_67 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_68 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_6A => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_6B => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_6C => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_6D => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_6E => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_6F => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_70 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_71 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_72 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_77 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7A => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_7B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7C => X"0000000000000000000000000000000000000000000000000000000000000000"*,
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)

INIT_7D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_7F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-— INIT_A, INIT_B: Initial values on output ports

INIT_A => X'000000000"

INIT_ B => "000000000"

INIT_FILE => "NONE",

-- RAM_EXTENSION_A, RAM_EXTENSION_B: Selects cascade mode (‘'UPPER",
RAM_EXTENSION_A => "NONE",
RAM_EXTENSION_B => "'NONE",
RAM_MODE => *"'TDP",

RDADDR_COLL ISION_HWCONFIG

"LOWER", or

=> "DELAYED_WRITE",
-- READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port
READ_WIDTH_A => O,

READ_WIDTH_B => O,
WRITE_WIDTH_A => 0,
WRITE_WIDTH_B => 0,

—- RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority ('RSTREG" or
RSTREG_PRIORITY_A => "RSTREG"

RSTREG_PRIORITY_B => ""RSTREG"

- SRVAL_A SRVAL_B Set/reset value for output

SRVAL_A => X'000000000",

SRVAL_B => X''000000000",

-- WriteMode: Value on output upon a write ("WRITE_FIRST",
WRITE_MODE_A => "WRITE_FIRST",

WRITE_MODE_B => "WRITE_FIRST"

"READ_FIRST", or

port map (

-- Cascade Signals: 1-bit (each) BRAM cascade ports (to create 72kx1l)
CASCADEOUTA => CASCADEOUTA, -- 1-bit A port cascade output
CASCADEOUTB => CASCADEOUTB, -- 1-bit B port cascade output

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

DBITERR => DBITERR, 1-bit double bit error status output
ECCPARITY => ECCPARITY, - 8—bit generated error correction parity
RDADDRECC => RDADDRECC, -- 9-bit ECC read address

SBITERR => SBITERR, - 1-bit Single bit error status output
-- Port A Data: 32-bit (each) Port A data

DOADO => DOADO, - 32-bit A port data/LSB data output
DOPADOP => DOPADOP, - 4-bit A port parity/LSB parity output
-- Port B Data: 32-bit (each) Port B data

DOBDO => DOBDO, -- 32-bit B port data/MSB data output

DOPBDOP => DOPBDOP, -- 4-bit B port parity/MSB parity output
-- Cascade Signals: 1-bit (each) BRAM cascade ports (to create 72kx1l)
CASCADEINA => CASCADEINA, -- 1-bit A port cascade input

CASCADEINB => CASCADEINB, -

-- ECC Signals: 1-bit (each) Error
INJECTDBITERR => INJECTDBITERR, --
INJECTSBITERR => INJECTSBITERR, --
-- Port A Address/Control Signals:
-- RAM_MODE=""SDP'")

1-bit B port cascade input
Correction Circuitry ports
1-bit Inject a double bit error
1-bit Inject a single bit error

ADDRARDADDR => ADDRARDADDR, -- 16-bit A port address/Read address input
CLKARDCLK => CLKARDCLK, -- 1-bit A port clock/Read clock input

ENARDEN => ENARDEN, -- 1-bit A port enable/Read enable input
REGCEAREGCE => REGCEAREGCE, -- 1-bit A port register enable/Register enable
RSTRAMARSTRAM => RSTRAMARSTRAM, -- 1-bit A port set/reset input

RSTREGARSTREG => RSTREGARSTREG, -- 1-bit A port register set/reset input

WEA => WEA, - 4-bit A port write enable input

-- Port A Data: 32-bit (each) Port A data

DIADI => DIADI, --
DIPADIP => DIPADIP -
-- Port B Address/Control Slgnals
-- RAM_MODE=""SDP'")

ADDRBWRADDR => ADDRBWRADDR, -
CLKBWRCLK => CLKBWRCLK, -
ENBWREN => ENBWREN, -
REGCEB => REGCEB, -
RSTRAMB => RSTRAMB, -

32-bit A port data/LSB data input
4-bit A port parity/LSB parity input

16-bit B port address/Write address input
it B port clock/Write clock input
t B port enable/Write enable input

B port register enable input

1-b
1-bi
1-bit
1-bit B port set/reset input

"NO_|

-- RAM initialization
-- File

""NONE'™)

"'SDP" or "TDP"
""PERFORMANCE™ or
"DELAYED_WRITE"

--0, 1, 2, 4, 9, 18,
-- 36, or 72

--0, 1, 2, 4, 9, 18,
-- 36

--0, 1, 2, 4, 9, 18,
-- 36

-- 0, 1, 2, 4, 9, 18,

- 36, or 72
REGCE D)
CHANGE™)

16-bit (each) Port A address and control signals (read port when

input

16-bit (each) Port B address and control signals (read port when
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RSTREGB => RSTREGB, -- 1-bit B port register set/reset input

WEBWE => WEBWE, -- 8-bit B port write enable/Write enable input
-- Port B Data: 32-bit (each) Port B data

DIBDI => DIBDI, -- 32-bit B port data/MSB data input

DIPBDIP => DIPBDIP -- 4-bit B port parity/MSB parity input

):
-- End of RAMB36E1l_inst instantiation

Verilog i8it (A2 RB2 T —23Y)

// RAMB36E1l: 36K-bit Configurable Synchronous Block RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

RAMB36E1 #(
// Colision check: Values (ALL™, "WARNING_ONLY", "GENERATE_X_ONLY'" or "NONE'™)
-SIM_COLLISION_CHECK(*ALL™),
// DOA_REG, DOB_REG: Optional output register (0 or 1)
.DOA_REG(0),
.DOB_REG(0),
// Error Correction Circuitry (ECC): Encoder/decoder enable (TRUE/FALSE)
.EN_ECC_READ("'FALSE™),
.EN_ECC_WRITE("'FALSE™),
// INITP_OO to INITP_OF: Initial contents of the parity memory array
- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// INIT_OO0 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(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_10(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_11(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_14(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_17(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
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-INIT_1D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_21(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_2E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_36(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_40(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_41(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_42(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_43(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_44(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_45(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_46(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_47(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_48(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_49(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_4F(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_50(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_51(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_52(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_53(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_54(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_55(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_56(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_57(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_58(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_59(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_5F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_60(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_61(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_62(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_63(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_64(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_65(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 321




E3FE: THAY ILAVH & XILINXs

_INIT_66(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_67(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_68(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_69(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6A(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_6D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_6E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_6F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_70(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_71(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_72(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_73(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_74(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_75(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_76(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_77(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_78(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_79(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7A(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_7C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_7D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_7E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_7F(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// INIT_A, INIT_B: Initial values on output ports

JINIT A(36 hOOOOOOOOO)

- INIT_B(36~h000000000),

.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_COLLISI0ON_HWCONFIG("'DELAYED_WRITE™), // "'PERFORMANCE" or
// “DELAYED_WRITE"
// READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port

-READ_WIDTH_A(0O), // 0, 1, 2, 4, 9, 18,
// 36, or 72

-READ_WIDTH_B(0), // 0, 1, 2, 4, 9, 18,
// or 36

.WRITE_WIDTH_A(O), // 0,1, 2, 4,9, 18,
// or 36

.WRITE_WIDTH_B(0), // 0,1, 2, 4,9, 18,
// 36, or 72

// RSTREG_PRIORITY_A, RSTREG_PRIORITY_B: Reset or enable priority ('RSTREG" or "REGCE'™)
_RSTREG_PRIORITY_A("'RSTREG™),

_.RSTREG_PRIORITY_B("'RSTREG"),

// SRVAL_A, SRVAL_B: Set/reset value for output

_SRVAL_A(36~h000000000) ,

-SRVAL_B(36~h000000000),

// WriteMode: Value on output upon a write (“WRITE_FIRST", "READ_FIRST", or "NO_CHANGE')
_WRITE_MODE_A(C"WRITE_FIRST"),

_WRITE_MODE_B("'WRITE_FIRST")

)
RAMB36EL_inst (

// Cascade Signals: 1-bit (each) BRAM cascade ports (to create 72kx1)

.CASCADEOUTA(CASCADEOUTA), // 1-bit A port cascade output
.CASCADEOUTB(CASCADEOUTB), // 1-bit B port cascade output

// ECC Signals: 1-bit (each) Error Correction Circuitry ports
_DBITERR(DBITERR), // 1-bit double bit error status output
.ECCPARITY(ECCPARITY), // 8-bit generated error correction parity
-RDADDRECC(RDADDRECC), // 9-bit ECC read address
.SBITERR(SBITERR), // 1-bit Single bit error status output
// Port A Data: 32-bit (each) Port A data

-DOADO(DOADO) , // 32-bit A port data/LSB data output
-DOPADOP (DOPADOP) , // 4-bit A port parity/LSB parity output
// Port B Data: 32-bit (each) Port B data

-DOBDO(DOBDO) , // 32-bit B port data/MSB data output
.DOPBDOP (DOPBDOP) , // 4-bit B port parity/MSB parity output
// Cascade Signals: 1-bit (each) BRAM cascade ports (to create 72kx1)
.CASCADEINA(CASCADEINA), // 1-bit A port cascade input
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.CASCADEINB(CASCADEINB), // 1-bit B port cascade input

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

- INJECTDBITERR(INJECTDBITERR), // 1-bit Inject a double bit error

- INJECTSBITERR(INJECTSBITERR), // 1-bit Inject a single bit error

// Port A Address/Control Signals: 16-bit (each) Port A address and control signals (read port when
// RAM_MODE="'SDP'")

- ADDRARDADDR (ADDRARDADDR) , // 16-bit A port address/Read address input
.CLKARDCLK(CLKARDCLK) , // 1-bit A port clock/Read clock input
-ENARDEN(ENARDEN), // 1-bit A port enable/Read enable input

-REGCEAREGCE (REGCEAREGCE) , // 1-bit A port register enable/Register enable input
-RSTRAMARSTRAM(RSTRAMARSTRAM) , // 1-bit A port set/reset input
-RSTREGARSTREG(RSTREGARSTREG), // 1-bit A port register set/reset input

_WEA(WEA), // 4-bit A port write enable input

// Port A Data: 32-bit (each) Port A data

_DIADI(DIADI), // 32-bit A port data/LSB data input
_DIPADIP(DIPADIP), // 4-bit A port parity/LSB parity input

// Port B Address/Control Signals: 16-bit (each) Port B address and control signals (read port when

// RAM_MODE="'SDP'")

- ADDRBWRADDR (ADDRBWRADDR) , // 16-bit B port address/Write address input

. CLKBWRCLK(CLKBWRCLK) , // 1-bit B port clock/Write clock input
-ENBWREN(ENBWREN) , // 1-bit B port enable/Write enable input
-REGCEB(REGCEB), // 1-bit B port register enable input
-RSTRAMB(RSTRAMB) , // 1-bit B port set/reset input
-RSTREGB(RSTREGB), // 1-bit B port register set/reset input
-WEBWE(WEBWE) , // 8-bit B port write enable/Write enable input
// Port B Data: 32-bit (each) Port B data

.DIBDI(DIBDI), // 32-bit B port data/MSB data input
_DIPBDIP(DIPBDIP) // 4-bit B port parity/MSB parity input

)

// End of RAMB36E1_inst instantiation

A IR
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CSOB i 1 T 7T 47 Low D/RTLIL FAY— Fxo—r Fo7 HLIMHT,
FPGA X 1 DDHDT FVr—ar Cliifi shEd A,

DONE AT 1 a7 4X 2l —alr D5 T ERT T T 47 High DIF &

0 =FPGA ©Oay 74X a2l —a4dse T LTWVZARN

1 =FPGA Oar 74X al —arv5g |

CCLK AN 1 JTAG T _RThar74X¥al—ary F—RFOar 74Xz
L—yay sayy )—2RA

CSIB A 1 SelectMAP 5 —# NAR&E A X—T NNZT DT V747 Low DF v
7 LUK

0 = SelectMAP 7 —# /A% A F—T )b

1 = SelectMAP 7 —# NRA% T (AT —T )L

D AT 32 74X 2l —arBI W) —R vy F—H XA, CCLK DAL
HERY=o T EN £ T,
INITB AT 1 F—R EUDNFHIOAENSEIL, Low IR T2 Tar 7 4%

L—varmBRIECEET, BN EUrRiAiriEni%iz, 44—
VRLAL DT IT 4T Low HA1E0 a7 4F 2L — a0
CRC =7 — DO HEERLET,

0=CRC =7—
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R—t4 24T & HaE
1=CRC =7—7L
SEU B TZ 7o 7 ar BB DO%E. V—R/3y7 CRC =7 —
SNDE Low IZBRBY SN ET (A7 vav),
M AT 2 TR, ar74Falb—ary TREEELET,
PROGB AT 1 T 27747 Low OIFEMTNF VT Vb
RDWRB AT 1 D[x:0] 7 —% NAOFAEEELET,
0=AJ)
1=H7h
RDWRB AZji%, CSILB BT 47 —hDIFEICDOHLE T/ HETT,
CSIB M™T 4T H— SN TWARWEA L, ABORT BNFALET,
THAODANFE
AVAR = TAN T E I Iab—Tay T7 AL TDH
Héih ik
CORE Generator™ 8L 4 —FK AH]
~7a@HR—h A ]

TFANUF Ty ANNCA LV AZ Y =R A TVA T —ay TryANVERITT VA DA RIEHENS T 7
ANTITE DN EBEIH LET, 274X 2l — a3 DmBrIABRET NAADAZ — T v 7O RRB LA
H—RNT 7 = r AP ETHEOIEATEET, BEIOET VL, 274X a2l —ar OEERBE TS

T-har74Xal—ary By AN —A 77 AV THALET,

TR —R O HFEOEMBL ORI Il — T a o TR TE K/ > Iab —Yay FSHAY HAR %

ZIRLTLIZE,
ERAT L E M
B B4 {[E] TI+ILE sRER
DEVICE_ID 32wk 16 | Hh72T R4 A ID 32”h00000000 H—IF N TINAADT /RAA D 23— %
K a—FK BELET, YA —LADALH B I
TNAZDHA AL THEASNET,
VHDL Bk (A REV T—23Y)

KD 2 DDOIXBPFAELZNGEIE, a8 =L T2y T4 T4 EE ORI £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SIM_CONFIG_V6: Behavioral Simulation-only Model of FPGA
Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

SIM_CONFIG_V6_inst :

generic map (
ICAP_SUPPORT => FALSE,
ICAP_WIDTH => ''X8",

SIM_CONFIG_V6

-- Using ICAP, TRUE or FALSE
-- ICAP width, "X8", ''X16",

SelectMap Configuration

Y32

Virtex-6 4731 7K (HDL F)
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-- Do not need to change/specify if
-- 1CAP_SUPPORT-FALSE

DEVICE_ID => X'00000000") -- Specifies the Pre-programmed Device ID value
port map (

BUSY => BUSY, -- 1-bit output Busy pin

CSOB => CSOB, -- 1-bit output chip select pin

DONE => DONE, -- 1-bit bi-directional Done pine

CCLK => CCLK, -- 1-bit input configuration clock

D => D, -- 8-bit bi-directional configuration data

INITB =>INITB, -- 1-bit bi-directional INIT status pin

M => M, -- 3-bit input Mode pins

PROGB => PROGB, -- 1-bit input Program pin

RDWRB => RDWRB -- 1-bit input Read/Write pin

);
-- End of SIM_CONFIG_V6_inst instantiation

Verilog itk (A RB T —23Y)

// SIM_CONFIG_V6: Behavioral Simulation-only Model of FPGA SelectMap Configuration
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

SIM_CONFIG_V6 #(
-DEVICE_ID(327h00000000), // Specify DEVICE_ID
- 1CAP_SUPPORT ("'FALSE'), // Using ICAP, "TRUE"™ or "FALSE"
- ICAP_WIDTH("'X8") // 1CAP width, "X8", "X16", "X32"
// Do not need to change/specify if ICAP_SUPPORT="FALSE"

) SIM_CONFIG_V6_inst (
-BUSY(BUSY), // 1-bit output Busy pin
.CSOB(CSOB), // 1-bit output chip select pin
_DONE(DONE), // 1-bit bi-directional Done pin
.CCLK(CCLK), // 1-bit input configuration clock
.CSB(CSB), // 1-bit input chip select
.bD(D), // 32-bit bi-directional configuration data
-INITB(INITB), // 1-bit bi-directional INIT status pin
M, // 3-bit input Mode pins
-PROGB(PROGB), // 1-bit input Program pin
-RDWRB (RDWRB) // 1-bit input Read/write pin

)
// End of SIM_CONFIG_V6_inst instantiation
= ==
2 H1F #R
R/ V2 —vay T HAR

Virtex-6 FPGA D& #} (=% — HANB LT —=F—h)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs HEI3E . FHAY ILAVE

SIM_CONFIG_V6_SERIAL

<Zal—<32 : Serial Configuration Simulation Model

DONE | SIM_CONFIG_V6_SERIAL|

CCLK |
DIN |
INITB |
_M|
PROGB |

X12012

M=

ZDOVIalb—ay AViR—Rk MR THE, 2O R IT L ar 74X alb—vary [ F—T oA R,
Ty rvary, BLOaw U RORHEIIa L —1ar B BT TE, a7 X2 —ar@ifEaR —R L ~UL CRLfiE
L. T\ 7350 HET, Fio, T VA 07 a—r300 Eyh/UEvh (GSR) 70— 3L A 27—k (GTS)
DO —EHDAZ = Ty T EHEL VIl —ar TEET, ZOET ML, FPGA V7 N =7 DR ED T VIT 47T
T~y 7 ENT . TPANCEEA L AL 2= T AZLETEEEAN, TAMUFREDTIal —ar D
DI 7ANTIRETH2E, B TERIIL TT A2 2o N ANMIEENR2NINTT L, V—RA T A LI
HATEET, ZOEF VT, M RTL) 232 —2arBIOEAILS V32 —ar TR TEET,

R—rDERHA

R—r% 247 B i ae
DONE A 1 2T 4R 2l —ar DFETERTT2T 47 High DIEH

0=FPGA ©Oay 74X a2l —a i T LTWHZARN

1 =FPGA Oar 74X al —arvsg |

POUT 7 1 FAV— Fx—Y DFYUAN =k F AL ZADUYT L T =4 i
N T—41% CCLK OH Py TSN ET,

CCLK AT 1 JTAG T RChar74FXal—ay F—ROar74Xa
L—yay sayy V—RA

DIN AN 1 VTN a7 4 X al—ay F—2 AN ) (CCLK DIrh By
T2 [E )

INITB AT 1 F—R EUNTEHRIAENDRENL, Low IZRFF 52 Tar 74X

L—yarBBIECEET, B—N EUVBHAAENTRIX, A—T
Y RVAY DT IT 47 Low HAERD, a7 Fal—varfio
CRC =79 — DO H A RLET,

0=CRC =5—

1=CRC =5—7L

SEU 7727 a NG OYE . U—R /Ny 7 CRC =7 — 703 H
INBE Low IZBEBI SN ET (7 vav),

M A 2 E—R by, a7 F¥al—ay E—REHBELET,
PROGB AH 1 TIT 47 Low OIERBTZNVF VT UtEvh

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

ARG =g

TFTAN Y FF T2 —ay 77,V TO I

HERR A]
CORE Generator™ B X\ 4 —FK AR A]
~7rdOHR—h NG

TANF T ANVCA VAR =R A TVAT =gy TryANVERIIT VAL ORI EINS T 7
ANVTIEED RN EEBRIOLET, I 74X 2l —2al OftrIABRET NAADAS — T v 7 ORI LA
B—=R T =l AERRET DHIZOIEHATEET, BHRIOET VI, 2 74F a2l —a OEELZBIE TS
7=oar74Xal—iary BEvhAN —A 77 AV THEHALET,

DAL R—F N A FIEOREMBION I — gl oWV TER/ > Iab—ay FHAY AR %

ZRLTTEE N,

ARG IR 1%

B B4T & TI4ILE =5 BA
DEVICE_D 32EYhD 16 | HE72 T /8A A ID 32”h00000000 B—H YN FRAAD T NAAID 2 —R%
HEH a—R FRELET, EYPAN —ADME IS LT
T NAZADHRFE AL THERASNET,

VHDL 83k (/2 RA T —23Y)

WD 2 DDOXPFAELZWGEIT, 28— LT T4 T4 E S ORNZH AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SIM_CONFIG_V6_SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

SIM_CONFIG_V6_SERIAL_inst :
generic map (

DEVICE_ID => X'00000000'")

SIM_CONFIG_V6_SERIAL

-- Specifies the Pre-programmed Device ID value

port map (
DONE => DONE, -- 1-bit bi-directional Done pine
CCLK => CCLK, -- 1-bit input configuration clock
DIN => DIN, -- 1-bit input configuration data
INITB =>INITB, -- 1-bit bi-directional INIT status pin
M => M, -- 3-bit input Mode pins
PROGB => PROGB -- 1-bit input Program pin
);

-- End of SIM_CONFIG_V6_SERIAL_inst instantiation

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

// SIM_CONFIG_V6_SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

SIM_CONFIG_V6_SERIAL #(
_DEVICE_ID(327h00000000)

) SIM_CONFIG_V6_SERIAL_inst
_DONE(DONE), 7/ i
.DOUT(DOUT), //
_CCLK(CCLK), 7/
_.DIN(DIN), //
_INITB(INITB), //
MO, //
_.PROGB(PROGB)  //

)

W
COOCOOOO
(e e N N e

// Specify DEVICE_ID

(

bi-directional Done pin

data output pin

input configuration clock
input configuration data
bi-directional INIT status pin
input Mode pins

input Program pin

// End of SIM_CONFIG_V6_SERIAL_inst instantiation

s HIEHR

AR/ ab—ay FHAY AR
Virtex-6 FPGA D& £} (2 —%— IARBIOT =42 —1])

Virtex-6 4731 7K (HDL F)
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EI3F: FTHAY ILAVE & XILINXe

SRL16E
Z1JSF 47 : 16-Bit Shift Register Look—Up Table (LUT) with Clock Enable

D SRL16E Q
CE -
o |
A0
Al
A2
A3

X8423

M=

ZOTHAY TLAUNE, VI NVURE VT T T—T ) (LUT) T, V7R LURZOESIE, AJ) A3, A2,
Al, A0 DIEICE > TR ESNET,

VI LPRAZORSIE EETHILL ABISELILLTEET,

BEEDY 7R VIPREZEERTAITIE : AST A3 ~ A0 Dfix—EICLET, P 7hLIP2Z T 1 ~ 16 BV D
EXICRETEET, TRLAANDEIZEAY 7N LIP2ZOESIZ, EX =8 x A3) +(4 x A2) + (2 x Al) + A0
+1 LVORTEHTEXET, A3, A2, Al A0 BT _TErOHA (0000) (T3 7R LIYAXOEXT 1 YNNI
D, T T 1OHE (1111) 1% 16 By MR £,

TP LR EZEINICELESEBITIE . AT A3 ~ A0 DEZE(LSEET, 72éx1E, A2, Al, A0 2®
TRT1OEA Q1D IZA3Z 105 0 I8 EXDE, 7 LUVAXDOESE 16 Ev b 8 By MIZE1L
LET, NEEICIE. 7 LY ZRZOESIIFIZ 16 EVR T, EOE Y FOENRHE TENSDDFT AT A3 ~

A0 DEIZL > TR EENET,

IR L UAX LUT OYHEZ R E T 5121, INIT BIEIZ 4 #7016 EEAZZIV Y TET, —FLOHT NI EAL
Ey M2V ET, INIT OEZIREELZWEASIE, 7k L2 Z LUT ONEITZa 74X 2l —arF128m (0000)

WZZVTERET,

CE 78 High %4 7mv 7 (CLK) 25 Low 775 High ([ZBIV DL EXIT, D DIERT TR LYV AZDH 1 By MIn—
REvEd, WIZZay 73 Low 76 High (IZ8IVE 5L X2 CE 23 High D6, 7 LY AZOIEIZIR D &AL E Y
MZTZhStL, FILWVEDRE—RSNET, TRVAATDEIZESTE T LY AZORINDRED, Q IZZDEAH
HENFET, CE 2 Low DEE . /ey 7B ITEHAINLET,

i IR R

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

Virtex-6 547 31) 4K (HDL A)
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AR— D 5t 5

R—t4£ AL B B AE

Q A 1 TNV URE F—H )

D AT 1 VINVLURE F—FANT)

CLK AH 1 A=

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

THAVDANEE

A AR =g )

HE i

CORE Generator™ X w4 —F )

~7adDYR—h NGl

ERAFRRGREE

=Rk3 AT & TIAIE | B

INIT 16 4L 16 & M TRTER T4 X2l —var B OV TR LU RZ L IIO

B 2 FE

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
- Virtex-6
-- Xilinx HDL Libraries Guide, version 12.3

SRL16E_inst :
generic map (

SRL16E

INIT => X"0000'")

port map (
Q =>Q,
A0 => AO,
Al => Al,
A2 => A2,
A3 => A3,
CE => CE,
CLK => CLK,
D=>D

)

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

-- End of SRL16E_inst instantiation

Virtex-6 4731 7K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

SRL16E #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRL16E_inst (

Q(Q, // SRL data output
-A0(AO), // Select[0] input
_A1(AL), // Select[1] input
-A2(A2), // Select[2] input
-A3(A3), // Select[3] input
-CE(CE), // Clock enable input
.CLK(CLK), // Clock input

.D(D) // SRL data input

):
// End of SRL16E_inst instantiation

B3 R

Virtex—=6 FPGA D& F} (= —% — TARBLIOT —4>—1)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FEIE: 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

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

AVAB S T—ay Tl
CORE Generator™ LU 4% —K Nl
~7adHR—h PN

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, A —F E—RFTHEEHTEET,

32 E v 16 ¥ D INIT BYET, 7 LY REDHIHL 7k 2 — ZHRETEET,
INIT[O] X, 7R U RENDHMOMETT,

AR E M
B BT & FIAILE £ BA
INIT 16 HEH 32 By ME T T Pu 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
Virtex-6

Xilinx HDL Libraries Guide, version 12.3

SRLC32E_inst : SRLC32E
generic map (

INIT => X""00000000')

port map (
Q =>Q, -- SRL data output
Q31 => Q31, -- SRL cascade output pin
A => A, -- 5-bit shift depth select input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input
);

End of SRLC32E_inst instantiation

334
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Verilog i1t ([ RE2 L T—3Y)

// SRLC32E: 32-bit variable length cascadable shift register LUT
// with clock enable

// Virtex-6

// Xilinx HDL Libraries Guide, version 12.3

SRLC32E #(

- INIT(32”h00000000) // Initial Value of Shift Register
) SRLC32E_inst (

Q(Q, // SRL data output

-Q31(Q31), // SRL cascade output pin

ACA), // 5-bit shift depth select input

.CE(CE), // Clock enable input

.CLK(CLK), 7/ Clock input

-D(D) // SRL data input
);

// End of SRLC32E_inst instantiation

s HIEHR

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

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

STARTUP_VIRTEX6

)25 47 : Virtex®-6 Configuration Start-Up Sequence Interface
STARTUP_VIRTEX6

—]CLK

—jGSR

—JGTS

CFGCLK

CFGMCLK

—KEYCLEARB DINSPI

—PACK

—] USRCCLKO

EOS

— USRCCLKTS PREQ

——] USRDONEO

TCKSPI

— USRDONETS

M=

X11179

ZOFHAL TLAVNE, Za— LRI v b/ Uy (GSR) E 5, 2 a— 30 hFA 2T —h (GTS) #HELHR,
Wilar 74X 2l —a A5 75, SPI PROM 2MEHENS5G1E SPLPROM O A JE Il ~pryy 7 LT /R A A
U ORI HESNE T, TAALRADAL T 4F 2L —i g DREDVIIAZ— T v o —r AT O a7 % fii
HITB0EBELIZY, av 74Xzl —Tay 7ayleNHny vy 717 78 AS® 50 E S ET,

R—bDEREA

R—t4£ 24T HaE
CFGCLK H 5 AL TA4X AL —ar DALY ay I
CFGMCLK 7 a7 ¥al —arOWNEA L —20ray 7 )
CLK AT 2—Y— RZ— Ty T ravy
DINSPI H ) DIN SPI PROM 77 At /)
EOS i AT 4R —ar O T ERT T 7747 High DIF 5
GSR AT 7a—s )L 2y /Uy k (GSR) AJ) (R—h4 I GSR 1%
il F3 AR Al
GTS AT 7a—rL hIAZT =k (GTS) AJj (R—h4IZ GTS i%
A )
KEYCLEARB AS Ry TUFETE RAM (BBRAM) 60277 AES T2V 7%
PACK A PROGRAM FfERB A 71
PREQ H7 T XA A F1~0 PROGRAM U7 = A
TCKSPI H TCK a7 4F¥al—iay Bo T7EAHA
USRCCLKO AT o2 —H#— CCLK A/
USRCCLKTS AS WL —H— CCLK OrTA AT —h A F—T )L
USRDONEO AH W HR = — 4 — DONE &> o H 77 % i f
USRDONETS AS 2—H— DONE B>V DTS AT —h f F—T )L
Virtex-6 5475 A4AF (HDL F)
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-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

AVAR S =gy HeAE
HERR S
CORE Generator™ L w4 —F ARy
~7rdOHPR—hk ]

HHAOZa— )V NIAAT = RMERENLS A, @Y —A B E3ay vy 2207 VIT7 47 O GTS AJ)
BT LET, 3/745311/%/5/@15 NT o7 = ADay Y ERET A, T A b0 ay
IHEZDTY AL TLARD CLK Bz # ki LEd, CFGMCLK 3L U CFGCLK #fi 4 2L, Niar 7 4%
L—ay 7auZilT7 7 BATE, EOSE Biiar 74X alb—yay AZ— T o7 —F U A0 T 252 £7,

SPI PROM %-{ii Ffi LTT/\47\%:/74%11/»~/5/3“6£E/\ 12, 274X 22— g %D SPIL PROM ~DO7 7t
AMMHLBETHNIE., 20z R —3x D TCKSPI B L DINSPI U 2 AL CAIMOFEHAa L 74 ¥ oL — g0
ANEANZT 7 BRATEALHICLET,

EARIREE R 1%

B BT fi& FI4ILE | EHBA
PROG_USR 7 — %%k | FALSE, TRUE FALSE TasGh AR xR 2T A REE AT
LET,

VHDL 2t (A REV T —3Y)
WD 2 ODOXBPFELRWIESIT, 28— LT Ty T4 BEEDOFNCAO T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

—-- STARTUP_VIRTEX6: STARTUP Block
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

STARTUP_VIRTEX6_inst : STARTUP_VIRTEX6
generic map (
PROG_USR => FALSE -- Activate program event security feature

port map (
CFGCLK => CFGCLK, -
CFGMCLK => CFGMCLK, -
DINSPI => DINSPI, -
EOS => EOS, -
PREQ => PREQ, -
TCKSP1 => TCKSPI, -

Configuration main clock output

Configuration internal oscillator clock output

DIN SP1 PROM access output

Active high output signal indicating the End Of Configuration.
PROGRAM request to fabric output

TCK configuration pin access output

CLK => CLK, -- 1-bit User start-up clock input
GSR => GSR, - Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS, -- 1-bit Global 3-state input (GTS cannot be used for the port name)

KEYCLEARB => KEYCLEARB, --
PACK => PACK, -
USRCCLKO => USRCCLKO, --
USRCCLKTS => USRCCLKTS, --
USRDONEO => USRDONEO, --
USRDONETS => USRDONETS --

s
-- End of STARTUP_VIRTEX6_inst instantiation

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

RS R R 2 R e
jofiefiofiefiofiefiofloficioficfiofic oo
[ o o o e B o o o B o o o o ]
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Verilog i1t ([ RE2 L T—3Y)

// STARTUP_VIRTEX6: STARTUP Block
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

STARTUP_VIRTEX6 #(
-PROG_USR("'FALSE') // Activate program event security feature

)
STARTUP_VIRTEX6_inst (

.CFGCLK(CFGCLK) , // 1-bit Configuration main clock output

.CFGMCLK(CFGMCLK), // 1-bit Configuration internal oscillator clock output
-DINSPI(DINSPI), // 1-bit DIN SP1 PROM access output

_.EOS(EOS), // 1-bit Active high output signal indicating the End OFf Configuration.
-PREQ(PREQ), // 1-bit PROGRAM request to fabric output

_TCKSPI(TCKSPI), // 1-bit TCK configuration pin access output

.CLK(CLK), // 1-bit User start-up clock input

_.GSR(GSR), // 1-bit Global Set/Reset input (GSR cannot be used for the port name)
_.GTS(GTS), // 1-bit Global 3-state input (GTS cannot be used for the port name)
-KEYCLEARB(KEYCLEARB), // 1-bit Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)
.PACK(PACK), // 1-bit PROGRAM acknowledge input

-USRCCLKO(USRCCLKO), // 1-bit User CCLK input

.USRCCLKTS(USRCCLKTS), // 1-bit User CCLK 3-state enable input

-USRDONEO(USRDONEO), // 1-bit User DONE pin output control

-USRDONETS(USRDONETS) // 1-bit User DONE 3-state enable output

);
// End of STARTUP_VIRTEX6_inst instantiation

E3 AR

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

J1)=5 47 : System Monitor

DI[15:0] SYSMON DO[15:0]
DADDRI6:0] DRDY

DEN | | JTAGBUSY
DWE | | JTAGMODIFIED
DCLK | | JTAGLOCKED
CONVSTCLK | loT.
RESET | ALM[2:0]
CONVST |
VAUXP[15:0] CHANNEL[4:0]
VAUXN[15:E | EOC
vP| £
VN | BUSY

X10366

M=

ZOTFY A =LA ME, 10 B b, 200kSPS (a7 L /) @ Analog-to—Digital Converter (ADC) ZX— R |ZH%
EINTWET, ADCIE, REOF LV F o7 Br P —LilladbE T A F 7 BEEEBIOF v T RERED
FPGA O BRI BIE ST A= &5t T DI S E T, FMTEILIIE, EHOTFas A7 (VP/VN) &
16 O —HF =N @INAREZR T 1y A (W7 a2 AJ1 (VAUXP[15:0], VAUXN[15:0]) #JrLE3, SET T
/AN NuEFHT 5L, ADC TR—RRZ L 7u— vy OB R AR TxE 4,
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AR— D 5t 5

R—k4 /4T B T hE

ALM[2:0] H 3 IR Vecint 8L Vecaux @ 3 B M T T — 24

BUSY H 1 1 EvhH /1 ADC BV —1E 5

CHANNEL[4:0] H 5 5 B MU T v L g IR

CONVST AT 1 1 By b AT EHBH bR

CONVSTCLK AA 1 LY AT BB vy s

DADDR[6:0] AT 7 FAFIvr Var 7 Xalb—arD TEvhATT
KL R XA

DCLK AT 1 ZAFIy7 Var 74 Xal—ard 1 EvhAN7
=574

DEN A1 1 FAFIo7 Va7 4Fal—ard 1 EvhAS
AFR—T )

DI[15:0] AF 16 HAFIvr Jar7 Fal—a0 16 EvhAT
T =B XA

DOL15:0] 7 16 B AFIy7 Jar T4 Xal—varo 16 Ev ki
T =K N

DRDY 7 1 FAFIyr Var7z Fal—varo 1 ey
F—2 LT

DWE AT 1 ZAFIyr Var74Fal—ard 1 Evh AN
A A F—T L

EOC o 1 D 1 By M )R

EOS Hi A 1 =L AD 1y M I UR

JTAGBUSY H 1 1 © v F JTAG DRP £ —

JTAGLOCKED Hh 1 1 v DRP R—k v

JTAGMODIFIED H 1 DRP ~® 1 By M T) JTAG FHEIA A

oT D 1 BETI—AD 1 EYRHN

RESET A 1 1 Y MATJT7 2747 High V> b

VAUXN[15:0] AT 16 16 ' R AJ) N RIAHBY 7 F a7 A )

VAUXP[15:0] AT 16 16 & b AT PAIREBY 7 =7 A

VN A7) 1 I EY AT NAIT Fer A

VP AT 1 1y AJ PRITF a7 AT)

THAVDARNEE

AV AR —ay HELE

HEFR ol

CORE Generator™ B L O\ 4 —FK AT

< 7adHR—k AT
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FUTAHIANBIOH A= T _XTERL, 2O R =R hDELTIEAAETORBEEZRELET, &
Ral—iailiE, Tl B OEEERETT VIZETTOILT AN 7y ANVEERLES, 7 AN 77 AL
D7 F—=<vMIKDELBYTT,

// Must use valid headers on all columns

// Comments can be added to the stimulus file using *//’
TIME TEMP VCCAUX VCCINT VP VN VAUXP[0] VAUXN[O]

00000 45 2.5 1.0 0.5 0.0 0.7 0.0

05000 85 2.45 1.1 0.3 0.0 0.2 0.0

// Time stamp data is in nano seconds (ns)

// Temperature is recorded in C (degrees centigrade)

// All other channels are recorded as V (Volts)

// Valid column headers are:

// TIME, TEMP, VCCAUX, VCCINT, VP, VN,

// VAUXP[O], VAUXN[O],----cccccoa . VAUXP[15], VAUXN[15]
// External analog inputs are differential so VP = 0.5 and VN = 0.0 the
// input on channel VP/VN is 0.5 - 0.0 = 0.5V

AE: ZOIA—REIALASNANT AT THRAMIRGRAR—=AZBIILIRNTIZE N, J /3L =7 — )35
ETHHENHVET,

ERATTREGEIE

B 247 & T4 ]

INIT_40 16 1%L %S:E%?foo ~ 1610000 a7 4F¥ 2l —Tar LYRZ O
INIT 41 16 1%L }giﬁgoo ~ 1610000 a7 4F¥al—var LYRS ]
INIT_42 16 %% 121}}:%%00 ~ 16" h0800 ar 74X 2l —ar LURS 2
INIT 43 16 %K }gjﬁg&oo ~ 1610000 FAN VAL

INIT 44 16 % }giﬁgﬁgﬁoo ~ 1610000 FAN VLY RAZ ]

INIT 45 16 HE % }gjlﬁ?ﬁ%oo ~ 16”h0000 FANLVRAK 2

INIT_ 46 16 %% %S:E%%OO ~ 16”h0000 FANLVRAHZ 3

INIT_47 16 %% %gilﬁ%?foo ~ 16”h0000 FAN LY A 4

INIT 48 16 %gﬁ%gfoo ~ 16”h0000 Dt/ P & ]

INIT 49 16 HH gﬁ%gfoo ~ 16”h0000 DAt/ SR |

INIT 4A 16 15K }g}ﬁggoo ~ 16”h0000 =R VD RH 2

INIT 4B 16 ¥ }gjﬁgﬁgﬁoo ~ 16”h0000 VT UALVRE 3

INIT_ 4C 16 M5 }gjﬁggfoo ~ 16”h0000 V= UALURAE 4

INIT_4D 16 %% }S:E%%OO ~ 16”h0000 VU A LURR S
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B 547 =} T4 IV A

INIT_4E 16 % 16°h0000 ~ | 16"h0000 VA LDAL 6
16” hffff

INIT_AF 16 £ 16"h0000 ~ | 16”h0000 VALV AL T
16’ hffff

INIT_50 16 % 16°h0000 ~ | 167h0000 77— LR A5 0
16’ hifff

INIT51 16 3 % 16°h0000 ~ | 16"h0000 TI—AHIRL Y AK 1
16” hifff

INIT_52 16 %% | 167h0000 ~ [ 167h0000 7T AR YR 2
16’ hifff

INIT 53 16 %% | 167h0000 ~ [ 167h0000 77— LRV RS 3
16’ hffff

INIT_54 16 1% 16°h0000 ~ | 16"h0000 T T — LR VA 4
16” hfff

INIT_55 16 % 16°h0000 ~ | 16"h0000 7T —LHIRL A4 5
16” hffif

INIT_56 16 % 16°h0000 ~ | 16"h0000 7T LHIRL VA4 6
16’ hffff

INIT_57 16 ¥4 [ 167h0000 ~ | 167h0000 7T — LRV RS T
16” hifff

SIM_DEVICE S VIRTEX5 VIRTEX5 Rab—var Oy =7y TAALR T 73
VIRTEX6

SIM_MONITOR FILE SCFH 0 B b330 | design.txt Ylal—var TFRZ AN T AN

VHDL 23k (/2 RAV T —2 7))

WD 2 DODILBFIELR NGRS T, 2 — LT T4 T4 B S ORNCAN T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SYSMON: System Monitor
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

SYSMON_inst :
generic map (
-— INIT_40
INIT_40 =>
INIT 41 =>
INIT 42 =>
-- INIT_43
INIT_43 =>
INIT_44 =>
INIT 45 =>
INIT 46 =>
INIT 47 =>
—— INIT_48
INIT_48 =>
INIT_49 =>
INIT_4A =>
INIT_4B =>
INIT_4C =>
INIT_4D =>
INIT_4E =>

SYSMON

- INIT_42:

X**0000",
X'"0000",
X'*0800",

- INIT_47:

X''0000™,
X'*0000",
X''0000™,
X*0000",
X''0000",

System Monitor configuration registers

System Monitor Test registers (do not edit)

: Sequence registers for the Channel Sequencer

342
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INIT_4F => X'0000",
-— INIT_50 - INIT_57: Alarm threshold registers
INIT_50 => X'0000",
INIT_51 => X"0000",
INIT_52 => X'0000",
INIT_53 => X"0000",
INIT_54 => X0000",
INIT_55 => X'0000",
INIT_56 => X'0000",
INIT_57 => X"0000",
-- Simulation attributes: Set for proepr simulation behavior
SIM_DEVICE => "VIRTEX5", -- Must be set to VIRTEX6
SIM_MONITOR_FILE => "design.txt" -- Analog simulation data file name
)
port map (
-- Alarm Ports: 3-bit (each) ALM, OT
ALM => ALM, -- 3-bit output alarm for temp, Vccint and Vccaux
oT => 0T, -- 1-bit Over-Temperature alarm output
-- DRP Ports: 16-bit (each) Dynamic Reconfiguration Ports
DO => DO, -- 16-bit DRP output data bus
DRDY => DRDY, -- 1-bit DRP data ready output signal
-- Status Ports: 1-bit (each) SYSMON status ports
BUSY => BUSY, -- 1-bit ADC busy output
CHANNEL => CHANNEL, -- 5-bit Channel selection outputs
EOC => EOC, -- 1-bit End of Conversion output
EOS => EOS, -- 1-bit End of Sequence output
JTAGBUSY => JTAGBUSY, -- 1-bit JTAG DRP transaction in progress output
JTAGLOCKED => JTAGLOCKED, -- 1-bit JTAG requested DRP port lock output
JTAGMODIFIED => JTAGMODIFIED, -- 1-bit JTAG Write to the DRP has occurred output
-- Auxiliary Analog-Input Pairs: 16-bit (each) VAUXP[15:0], VAUXN[15:0]
VAUXN => VAUXN, -- 16-bit N-side auxiliary analog input
VAUXP => VAUXP, -- 16-bit P-side auxiliary analog input
—-- Control and Clock Ports: 1-bit (each) Reset and Converstion Start
CONVST => CONVST, -- 1-bit Convert start input
CONVSTCLK => CONVSTCLK, -- 1-bit Convert start input
RESET => RESET, -- 1-bit Active-high reset input
-- DRP Ports: 7-bit (each) Dynamic Reconfiguration Ports
DADDR => DADDR, -- 7-bit DRP input address bus
DCLK => DCLK, -- 1-bit DRP clock input
DEN => DEN, -- 1-bit DRP input enable signal
DI => DI, -- 16-bit DRP input data bus
DWE => DWE, -- 1-bit DRP write enable input
-- Dedicated Analog Input Pair: 1-bit (each) VP/VN
VN => VN, -- 1-bit N-side analog input
VP => VP -- 1-bit P-side analog input
);
-- End of SYSMON_inst instantiation
. —" -, ~ ~
Verilog ik (A RAV I IT—23Y)
// SYSMON: System Monitor
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3
SYSMON #(
// INIT_40 - INIT_42: System Monitor configuration registers
-INIT_40(167h0000),
-INIT_41(167h0000),
-INIT_42(167h0800),
// INIT_43 - INIT_47: System Monitor Test registers (do not edit)
-INIT_43(167h0000),
-INIT_44(167h0000),
- INIT_45(167h0000),
-INIT_46(16”h0000),
- INIT_47(167h0000),
// INIT_48 - INIT_4F: Sequence registers for the Channel Sequencer
- INIT_48(167h0000),
-INIT_49(167h0000),
- INIT_4A(167h0000),
-INIT_4B(167h0000),
Virtex-6 547 31) 77k (HDL F)
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- INIT_4C(167h0000),
- INIT_4D(16”h0000),
- INIT_4E(167h0000),
- INIT_4F(167h0000),

/7 INIT_50 - INIT_57: 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(167h0000),
_INIT_57(167h0000),

// Simulation attributes: Set for proepr simulation behavior

.SIM_DEVICE(C"VIRTEX5"),
_SIM_MONITOR_FILE("'design.txt™)

)
SYSMON_inst (
// Alarm Ports: 3-bit (each) ALM, OT

);

// End of SYSMON_inst instantiation

_ALM(ALM) ,

.0T(OT), V4

// Must be set to VIRTEX6
// Analog simulation data file name

1-bit Over-Temperature alarm output

// DRP Ports: 16-bit (each) Dynamic Reconfiguration Ports

16-bit DRP output data bus

1-bit DRP data ready output signal
1-bit ADC busy output
it Channel selection outputs
it End of Conversion output

.DO(DO), //
.DRDY (DRDY), //
// Status Ports: 1-bit (each) SYSMON status ports
.BUSY(BUSY), //
.CHANNEL (CHANNEL), //
.EOC(EOC), //
_EOS(EOS), //
- JTAGBUSY (JTAGBUSY), //

-JTAGLOCKED(JTAGLOCKED), //
- JTAGMODIFIED(JTAGMODIFIED), //

// Auxiliary Analog-Input Pairs:

//
//

_VAUXN(VAUXN) ,
_VAUXP(VAUXP),

5-bit
1-bit
1-bit End of Sequence output
1-bit
1-bit
1-bit

// 3-bit output alarm for temp, Vccint and Vccaux

JTAG DRP transaction in progress output
JTAG requested DRP port lock output
JTAG Write to the DRP has occurred output

16-bit (each) VAUXP[15:0], VAUXN[15:0]

16-bit N-side auxiliary analog input
16-bit P-side auxiliary analog input

// Control and Clock Ports: 1-bit (each) Reset and Converstion Start

_CONVST(CONVST), //
.CONVSTCLK (CONVSTCLK) , //
-RESET(RESET), //

1-bit Convert start input
1-bit Convert start input
1-bit Active-high reset input

// DRP Ports: 7-bit (each) Dynamic Reconfiguration Ports
/

.DADDR(DADDR),

_DCLK(DCLK), V24
.DEN(DEN), //
DI, V24
.DWE(DWE), V4
// Dedicated Analog Input Pair:
_VN(VN), //
_VP(VP) //

FFIE R

Virtex-6 FPGA D& ¥} (22— — TAFBLOTF —F#2 —1)

/ 7-bit DRP input address bus

1-bit DRP clock input

1-bit DRP input enable signal
16-bit DRP input data bus
1-bit DRP write enable input
t (each) VP/VN

t N-side analog input

t

1-bi
1-bi
1-bit P-side analog input
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TEMAC _SINGLE
7J1)2F 47 : Tri-mode Ethernet Media Access Controller (MAC)

TEMAC_SINGLE

[CLIENTEMACPAUSEVAL(15:0) EMACCLIENTRXD(15:0)
[CLIENTEMACTXD(15:0) EMACCLIENTRXSTATS(6:0)
(CLIENTEMACTXIFGDELAY(7:0) EMACDCRDBUS(0:31)
DCREMACABUS(0:9) EMACPHYTXD(7:0)
DCREMACDBUS(0:31) HOSTRDDATA(31:0)
HOSTADDR(9:0) DCRHOSTDONEIR f—
HOSTOPCODE(1:0) EMACCLIENTANINTERRUPT f—
HOSTWRDATA(31:0) EMACCLIENTRXBADFRAME f——
PHYEMACPHYAD(4:0) EMACCLIENTRXCLIENTCLKOUT p—
PHYEMACRXBUFSTATUS(1:0) EMACCLIENTRXDVLD p—
PHYEMACRXCLKCORCNT/(2:0) EMACCLIENTRXDVLDMSW j——
PHYEMACRXD(7:0) EMACCLENTRXFRAMEDROP f——
~——] CLIENTEMACDCMLOCKED EMACCLEENTRXGOODFRAME p——
——]CLIENTEMACPAUSEREQ EMACCLIENTRXSTATSBYTEVLD f——
—] CLIENTEMACRXCLIENTCLKIN EMACCLIENTRXSTATSVLD f—
~——] CLIENTEMACTXCLIENTCLKIN EMACCLIENTTXACK p——
——] CLIENTEMACTXDVLD EMACCLIENTTXCLIENTCLKOUT p—
~——] CLIENTEMACTXDVLDMSW EMACCLIENTTXCOLLISION f——
——] CLIENTEMACTXFIRSTBYTE EMACCLIENTTXRETRANSMIT —
——] CLIENTEMACTXUNDERRUN EMACCLIENTTXSTATS p—
——]DCREMACCLK EMACCLIENTTXSTATSBYTEVLD f——
——]DCREMACENABLE EMACCLIENTTXSTATSVLD p—
—] DCREMACREAD EMACDCRACK p—
——]DCREMACWRITE EMACPHYENCOMMAALIGN p——
——]HOSTCLK EMACPHYLOOPBACKMSB f—
———]HOSTMIIMSEL EMACPHYMCLKOUT f—
——]HOSTREQ EMACPHYMDOUT p—
——]PHYEMACCOL EMACPHYMDTRI f——
——]PHYEMACCRS EMACPHYMGTRXRESET f|——
——]PHYEMACGTXCLK EMACPHYMGTTXRESET p—
——]PHYEMACMCLKIN EMACPHYPOWERDOWN f——
——]PHYEMACMDIN EMACPHYSYNCACQSTATUS f—
———]PHYEMACMIITXCLK EMACPHYTXCHARDISPMODE f——
——]PHYEMACRXCHARISCOMMA EMACPHYTXCHARDISPVAL f—
——]PHYEMACRXCHARISK EMACPHYTXCHARISK f—
——]PHYEMACRXCLK EMACPHYTXCLK f—
——]PHYEMACRXDISPERR EMACPHYTXEN p—
——]PHYEMACRXDV EMACPHYTXER f——
——]PHYEMACRXER EMACPHYTXGMIIMIICLKOUT fp—
——]PHYEMACRXNOTINTABLE EMACSPEEDIS10100 f—
———]PHYEMACRXRUNDISP HOSTMIIMRDY f——
——]PHYEMACSIGNALDET
——]PHYEMACTXBUFERR
——]PHYEMACTXGMIIMIICLKIN
—]RESET

X11181

ME

Virtex®-6 FPGA = XF v K bFAF—K f—H 1wk MAC ZA L AF LV T—h T 57D L ERR— B I OE M
ML FE T, SecurelP 55k HDL 25728, BB I OZ A7 v 3ab—vaibfHENE T, o7
STATNE A=Y Ry MAC T /32 1ERKT 572812, CORE Generator™ Z{f L CHE=—XIZ8bETEH
HZENTEET,
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THAVDANAE

ZDZV AN A AR 2= T BT, 2T v RBAE S v (EDK) 7201320 L A e te B o 7 & fiff
HALET, ZOTLAVMIEREA L AZ L T —FLRNTLIEE N,

E=3 R

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

Virtex-6 547 31) 4K (HDL A)
346 http://japan.xilinx.com UG623 (v12.3) 2010 £ 9 A 21 H



http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

& XILINXs FEIE: THAY ILAVE

USR_ACCESS_VIRTEX6

12T 47 : Virtex—6 User Access Register
USR_ACCESS_VIRTEX6

DATA(31:0) -

CFGCLK |—

DATAVALID |—

X11182

M=

TOFYPAY LAV AL a7 X2l —Tar aPyIND 32 Y NDL D AT 7 EATE, B RAR
V26D T —Ra i AT ZENTEDLINIRNET, 72exiE, a7 4F 2 —a %12 FPGA T VA vb
'y h AR — DY — AR AE SN2 T —ZCT VB AT AN TEET,

R—rDERHA

R—kr4£ 24T & 1 RE

CFGCLK o 1 L TRl —ay say s

DATA[31:0] H 32 a7 4Xal—ary T2

DATAVALID 7] 1 DATA R—MIH R T — 2R EENTNDNEINERT TS
747 High DIE5

FHALDANT &

AVARR =g e
i ]

CORE Generator™ LU 4 —F R

~7udYIR—h A

VHDL g2k (A2 REVL T —23Y)
WD 2 DOOIXNHFIELRNG AL, at—L T2y T4 7 4B S ORI T £ T,
Library UNISIM;

use UNISIM.vcomponents.all;

-- USR_ACCESS_VIRTEX6: Configuration Data Access
- Virtex-6
-— Xilinx HDL Libraries Guide, version 12.3

USR_ACCESS_VIRTEX6_inst : USR_ACCESS_VIRTEX6

port map (
CFGCLK => CFGCLK, -- 1-bit Configuration Clock output
DATA => DATA, -- 32-bit Configuration Data output
DATAVALID => DATAVALID -- 1-bit Active high data valid output
);

-- End of USR_ACCESS_VIRTEX6_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// USR_ACCESS_VIRTEX6: Configuration Data Access
// Virtex-6
// Xilinx HDL Libraries Guide, version 12.3

USR_ACCESS_VIRTEX6 USR_ACCESS_VIRTEX6_inst (
.CFGCLK(CFGCLK) , // 1-bit Configuration Clock output

-DATA(DATA), // 32-bit Configuration Data output
-DATAVALID(DATAVALID) // 1-bit Active high data valid output

)
// End of USR_ACCESS_VIRTEX6_inst instantiation

E=3 AR

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