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ORIV TIE, THRARZEENDT A T AT 7o 7y ar BN HEL TR
LET, LAV (FVIT 47 BLIR=70D A TIVRA T —a) 1, K73V TT L
77 Ry MBEIZVARLTWET,

T RN FAEYH1/0 LA BE O T T
WHNEE 7 77 ay [/O o iR—xh TR LY RZ LUT
guayy ayR—FR b Tty ATAA/CLB ZVIT7 47

a7 4F 2l —332/BSCAN  RAM/ROM
aIR—x b

VA TAPF.
FHAY ILAVE &5 BA
EMAC 7'U3F 47 : Fully integrated 10/100/1000 Mb/s Ethernet
Media Access Controller (Ethernet MAC)

mAEE D7 o3y
FHALY TLAVR R

DSP48 U717 : 18x18 Signed Multiplier Followed by a
Three—Input Adder with Optional Pipeline Registers

28yY avkR—xrb

THAY TLAVK st BA

BUFG 7747 : Global Clock Buffer

BUFGCE U547 : Global Clock Buffer with Clock Enable

BUFGCE_1 7’UF 17 : Global Clock Buffer with Clock Enable and
Output State 1

BUFGCTRL 7YX 47 : Global Clock MUX Buffer

BUFGMUX_VIRTEX4 U7 47 : Global Clock MUX Buffer

BUFIO 7VXF 47 : Local Clock Buffer for I/0O
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FHALY TLAVE

At B

BUFR

V2T 47 : Regional Clock Buffer for I/O and Logic
Resources

DCM_ADV VX747 : Advanced Digital Clock Manager Circuit

DCM_BASE VX747 : Base Digital Clock Manager Circuit

DCM_PS U7 47 : Digital Clock Manager with Basic and Phase
Shift Features

PMCD 7VF 47 : Phase-Matched Clock Divider

OV 74% 2L —232/BSCAN aViR—R2k

FHALY TLAVE

At EA

BSCAN_VIRTEX4

ZU3F 47 : Virtex®-4 JTAG Boundary—Scan Logic Access
Circuit

CAPTURE_VIRTEX4

V3T 47 : Virtex®-4 Boundary Scan Logic Control Circuit

FRAME_ECC_VIRTEX4

7U2F 47 : Reads a Single, Virtex®-4 Configuration
Frame and Computes a Hamming, Single—Error Correction,
Double—Error Detection Syndrome

[CAP_VIRTEX4

VT 47 : Virtex—4 Internal Configuration Access Port

STARTUP_VIRTEX4

VT 47 : Virtex®-4 User Interface to Configuration
Clock, Global Reset, Global 3-State Controls, and Other
Configuration Signals

USR_ACCESS_VIRTEX4

VT 47 : 32-Bit Register with a 32-Bit DATA Bus and a
DATAVALID Port

FXHEwYR1/0

FHALY TLAVE

A EA

GT11.CUSTOM

U7 47 : RocketlO MGTs with 622 Mb/s to 11.1 Gb/s
Data Rates, 8 to 24 Transceivers per FPGA, and 2.5 GHz 5.55
GHz VCO, Less Than 1ns RMS Jitter

GT11.DUAL

U7 47 : RocketlO MGT Tile (contains 2 GT11_CUSTOM)
with 622 Mb/s to 11.1 Gb/s data rates, 8 to 24 transceivers per
FPGA, and 2.5 GHz 5.55 GHz VCO, less than 1ns RMS jitter

GTI1CLK

U747 : AMUX That Can Select Fom Differential Package
Input Clock, refclk From the Fabric, or rxbcelk to Drive the
Two Vertical Reference Clock Buses for the Column of MGT's

GTI11CLK.MGT

U7 47 . Allows Differential Package Input to Drive the
Two Vertical Reference Clock Buses for the Column of MGT's
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Virtex-4 54731 H4F (HDL A)
UG619 (14.1) 2012 & 4 B 24 H




& XILINXs

/0 AVvR—%2b

THAY ILAVE

At BA

DCIRESET

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

IBUF ZUF 47 : Input Buffer

[BUFDS 7'U3IF 47 : Differential Signaling Input Buffer

IBUFG 7"U3F 47 : Dedicated Input Clock Buffer

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

IDELAY U747 : Input Delay Element

IDELAYCTRL V3747 : IDELAY Tap Delay Value Control

[OBUF 7Y 47 : Bi-Directional Buffer

[IOBUFDS 7'USF 47 : 3-State Differential Signaling 1/0 Buffer with
Active Low Output Enable

ISERDES VX7 47 : Dedicated 1/O Buffer Input Deserializer

KEEPER 7'UX7 47 : KEEPER Symbol

OBUF V747 : Output Buffer

OBUFDS U5 47 : Differential Signaling Output Buffer

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

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

OSERDES U3 47 : Dedicated IOB Output Serializer

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

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

and 3-State Outputs

oty

FHAY TLAVE

At B

PPC405_ADV

U547 : Primitive for the Power PC Core

RAM/ROM

FHALY TLAVE

AR

FIFO16

7V 47 1 Virtex—4 Block RAM Based, Built-In FIFO

RAM16X1D V37 47 : 16-Deep by 1-Wide Static Dual Port Synchronous
RAM

RAM16X1D_1 V3747 1 16-Deep by 1-Wide Static Dual Port Synchronous
RAM with Negative—Edge Clock

RAM16X1S ZVI7 47 : 16-Deep by 1-Wide Static Synchronous RAM
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FHALY TLAVE

At B

RAM16X15_1 7VIT 47 ¢ 16-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

RAM16X2S VT 47 : 16-Deep by 2-Wide Static Synchronous RAM

RAM32X1S V3747 1 32-Deep by 1-Wide Static Synchronous RAM

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

RAM32X2S V3T 47 : 32-Deep by 2-Wide Static Synchronous RAM

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

RAM64X15_1 ZYIT 47 : 64-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

RAMB16 7UIT 47 1 16K-bit Data and 2K-bit Parity Single-Port

Synchronous Block RAM with Configurable Port Widths

RAMB32_564 ECC

ZVIT7 47 1 512 Deep by 64-Bit Wide Synchronous, Two—Port
Block RAM with Built-In Error Correction

ROM128X1 ZTVIT 47+ 128-Deep by 1-Wide ROM
ROM16X1 VT 47 : 16-Deep by 1-Wide ROM
ROM256X1 ZYIT 47 1 256-Deep by 1-Wide ROM
ROM32X1 VT 47 : 32-Deep by 1-Wide ROM
ROM64X1 Z7'UST 47 : 64-Deep by 1-Wide ROM

LOREABLUTYF
THAY TLAVE £ ER

FDCE Y357 : D Flip—Flop with Clock Enable and Asynchronous
Clear

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

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

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

FDRSE Y3547 : D Flip-Flop with Synchronous Reset and Set
and Clock Enable

FDSE 72747 : D Flip-Flop with Clock Enable and Synchronous
Set

IDDR 7YI7 47 : Input Dual Data—Rate Register

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

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

LDPE U377 : Transparent Data Latch with Asynchronous
Preset and Gate Enable

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

http://japan.xilinx.com
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I LY RA LUT

FHAL TLAVE

a8

SRL16

7’YXF 47 : 16-Bit Shift Register Look—-Up Table (LUT)

SRL16_1 VT 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Negative—Edge Clock

SRL16E V747 : 16-Bit Shift Register Look—Up Table (LUT) with
Clock Enable

SRLI16E_1 V7 47 : 16-Bit Shift Register Look-Up Table (LUT) with
Negative—Edge Clock and Clock Enable

SRLC16 U7 (7 : 16-Bit Shift Register Look—Up Table (LUT)
with Carry

SRLC16_1 VX747 : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Negative-Edge Clock

SRLC16E V747 : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Clock Enable

SRLCI6E_1 Z"VIT7 47 : 16-Bit Shift Register Look-Up Table (LUT) with

Carry, Negative—Edge Clock, and Clock Enable

XS54 R/CLB FYZF47

FTHALY TLAVE

At BA

BUFCF

7'U3F 47 : Fast Connect Buffer

LUTI ZYF 47 : 1-Bit Look-Up Table with General Output

LUT1.D Y35 47 : 1-Bit Look-Up Table with Dual Output

LUT1_L U35 47 : 1-Bit Look—-Up Table with Local Output

LUT2 V747 : 2-Bit Look-Up Table with General Output

LUT2.D VT 47 : 2-Bit Look—Up Table with Dual Output

LUT2.L TVIT7 47 : 2-Bit Look—Up Table with Local Output

LUT3 U35 47 : 3-Bit Look-Up Table with General Output

LUT3.D U547 : 3-Bit Look-Up Table with Dual Output

LUT3_L U35 47 : 3-Bit Look—-Up Table with Local Output

LUT4 V3T 47 : 4-Bit Look-Up-Table with General Output

LUT4.D VT 47 : 4-Bit Look—Up Table with Dual Output

LUT4 L V747 : 4-Bit Look—Up Table with Local Output

MULT_AND U35 47 : Fast Multiplier AND

MUXCY V747 1 2-to—1 Multiplexer for Carry Logic with General
Output

MUXCY_D TUIFT 47 1 2-to—1 Multiplexer for Carry Logic with Dual
Output

MUXCY_L ZYIT 47+ 2-to—1 Multiplexer for Carry Logic with Local
Output

MUXF5 VX747 2-to—1 Look-Up Table Multiplexer with General

Output
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THAY TLAVE &t BA

MUXF5_D U7 47 : 2-to—-1 Look-Up Table Multiplexer with Dual
Output

MUXF5_L U7 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output

MUXF6 TVIT7 47+ 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF6_D V747 : 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF6_L U747 1 2-to—1 Look—Up Table Multiplexer with Local
Output

MUXFE7 7VI7 47 : 2-to—1 Look—Up Table Multiplexer with General
Output

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

MUXF7_L V3747 1 2-to—1 look—up table Multiplexer with Local
Output

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

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

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

XORCY U35 47 : XOR for Carry Logic with General Output

XORCY_D U35 47 : XOR for Carry Logic with Dual Output

XORCY_L ZVIF7 47 XOR for Carry Logic with Local Output

10
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BSCAN_VIRTEX4

)25 47 : Virtex®-4 JTAG Boundary—Scan Logic Access Circuit

BSCAN_VIRTEX4

| CAPTURE
DRCK
RESET
TDO1
SEL
SHIFT
TDI

UPDATE

X10093

BE
ZOTWAY ZLANEM AT DL JTAG RNULFY ZF Y nyyy arba—7—%2 N L THERY v I ~T 7 A
TELHDT, WEFEITT AL FPGA OEH JTAG B MO mEIEZAIREICLET,

ZOFFAY TLARDK{ AL AZ AT, JTAG CHAIN BEOREEIHEV, JTAG USER #1457 1 -5 (USERL 7>
5 USER4 £T) WLEEIENFET, USER i D 4 DT RN TEAITHINE, TV AVIE 4 DA AZ T —hL
JTAG CHAIN B2 ELET,

FR: BT X TIFYDONATFY ZX X OFEMICOVTUL, T2 — bR RLTIZS0,

R—b D &R A

R—r4% B[ B B HE

CAPTURE H 1 USER i N AIAENDET 7T 47127320, JTAG TAP 2 b —F—
A CAPTURE-DR A7 —RNZ725 & High (7% —hSvE T,

DRCK H 1 JTAG_CHAIN |ZX > THEIV Y THiLl- JTAG USER S Wit A Ehnbe

T 7T 47220, JTAG TAP @i b —F—78 SHIFT-DR 27 —h 721X
CAPTURE-DR A7 —hMI725E TCK B ¢RIV EZH L ET,

RESET H 7 1 USER i i AIAENDET 774712720, JTAG TAP v ha—TF—
H TEST-LOGIC-RESET A7 —hiZ725 & High I 7 —hESHET,
SEL H D 1 JTAG 5L AXIZ USER M S Nat A EN T2 2R LET,

UPDATE-IR AT —RNIRBET 7T 470, L S i rAEND
FTTITF4 T DEFITRVET,

SHIFT H 1 USER S B DG AAIAENDET 7T 47127320, JTAG TAP 22 b —F—
2 SHIFT-DR A7 —RZ72% & High IZ7H—hSiLEd,

TDI H A 1 TDI B> ERICEEH SILET,

UPDATE 7 1 USER i B MBI HIAENDET 774712720, JTAG TAP =2 hr—F 3
UPDATE-DR A7 —MZ725 L High (27 —hrEvET,

TDO AT 1 USER My BN AIAENDET 7T 4712720, 4458 JTAG TDO B 1Z

X, 710 TDOL B ~DF —H2 A FTOfE N RENE T,
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THAODANFE

AV AR =gy Heuw

HE R AH]

CORE Generator™ BL 74V —K A ]

~/uOHR—hk ol
ZOTVLACMT, B THEMTEET,
ERATTREGEE

=4k T—5E | {E TI4ILb | EREA

JTAG_CHAIN B 1.2.3.4 1 TLAVRD A AR ATHLER A REZR JTAG USER fin 43

BaRELET,

VHDL i2if (f 2 RE T —23Y)
RO 2 SOILBFELRVGBIE, I8 —L T2 T4 T4 H E ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-— BSCAN VIRTEX4: Boundary Scan primitve for connecting internal logic to
-= JTAG interface.

- Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

BSCAN VIRTEX4 inst : BSCAN VIRTEX4
generic map (

JTAG CHAIN => 1) -- Value to set BSCAN site of device. Possible values: (1,2,3 or 4)
port map (

CAPTURE => CAPTURE, -- CAPTURE output from TAP controller

DRCK => DRCK, -- Data register output for USER functions

RESET => RESET, —-— Reset output from TAP controller

SEL => SEL, -- USER active output

SHIFT => SHIFT, —-—- SHIFT output from TAP controller

TDI => TDI, -- TDI output from TAP controller

UPDATE => UPDATE, -- UPDATE output from TAP controller

TDO => TDO —-- Data input for USER function

-- End of BSCAN VIRTEX4 inst instantiation

Verilog B2 (A2 RA T —3Y)

// BSCAN VIRTEX4: Boundary Scan primitive for connecting internal logic to
// JTAG interface.

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

BSCAN_VIRTEX4 #(
.JTAG CHAIN (1) // Possible values: 1, 2, 3, or 4
) BSCAN VIRTEX4 inst (
.CAPTURE (CAPTURE), // CAPTURE output from TAP controller

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

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

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

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

Virtex-4 54 7351) 5i4F (HDL )
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.TDO (TDO) // Data input for USER function
)

// End of BSCAN VIRTEX4 inst instantiation

TR
Virtex—4 FPGA =t —#— H AR
Virtex—4 FPGA & —# 3 —h : DC ¥ B L OAAL » F Fi ik
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BUFCF
712547 : Fast Connect Buffer

BUFCF

e

X10653

M=E

ZOTHAL ZLACNE, —EOBEHArY v 7L LUT O %R0 LUT O AN I ESEER T 57-OIEHAT 5, H
—DEBEEE N T7—TF, ZONyT77—&FHT5HL, CLB NvrbiThbivET, LUT X, 4 DFET1 >DS

N—=T LU TR TEET,

THALDANAE

AVARB v E—ay He s
HE i R
CORE Generator™ LU 44 —F R
~7udFR—hk NG

ZOxTVACNL, IR CHEHTEET,

VHDL 8281 (/> RAVI T —23Y)
KD 2 ODLNIEIELR WSS, a8 — LT T4 T4 B = ORNCBE AT E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFCF: Fast connect buffer used to connect the outputs of the LUTs
-= and some dedicated logic directly to the input of another LUT.
-- Virtex-4

-- Xilinx HDL Libraries Guide, version 14.1

BUFCF inst: BUFCF (

port map (
O => 0, -- Connect to the output of a LUT
I => I -- Connect to the input of a LUT

)

-- End of BUFCF_inst instantiation

Verilog i1t ([ RBA LT —23Y)

// BUFCF: Fast connect buffer used to connect the outputs of the LUTs

// and some dedicated logic directly to the input of another LUT.
// Virtex-4

// ¥Xilinx HDL Libraries Guide, version 14.1

BUFCF BUFCFiinSt (
.0(0), // Connect to the output of a LUT
.I(I) // Connect to the input of a LUT
)i

// End of BUFCF_inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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BUFG
71)=5 47 : Global Clock Buffer

BUFG

o

X10654

M=

ZOTHAY ZVAUNI, 77 TURRRKENAY 77 —T AFX a— %M TFE 52T H-0IC, Fa— 1

Bl — 2A~DfE B8/ LE T, BUFG I, % o Uty ooy s A 3 —TNREDT 7o TORDKEN

RybReray s Xy MUERESNET,

R—rDERHA

R—r4 A A = M e
I A7 1 sayy Ry T7y7— A7
¢ Hi 7 1 rayy Ry T 7 —H ]

THAVDANAE

AVAB v T—ay T

i e
CORE Generator™ B L O\ 4 —FK A ]
~7udYR—h A

ZOTVACNE, BB CHEHTEET,

VHDL 83k (/2 RA T —23Y)

KD 2 DDXPIFAELZWGEIT, a8 —L T2 T4 T4 E S ORI £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer (source by an internal signal)
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

BUFG_inst : BUFG

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

)i

-- End of BUFG_inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
UG619 (14.1) 2012 &£ 4 B 24 H http://japan.xilinx.com
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EIE: THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// BUFG: Global Clock Buffer (source by an internal signal)
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
BUFG BUFG_inst (
.0 (0), // Clock buffer output
LI(I) // Clock buffer input
)i

// End of BUFG_inst instantiation

TR
Virtex-4 FPGA == —#— AR
Virtex—4 FPGA & —#%>— : DC #EB L OAA v F Fik

Virtex-4 547 31) 54K (HDL A)
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& XILINXs FEIE: THAY ILAVE

BUFGCE

12547 : Global Clock Buffer with Clock Enable

CE

| 9: 0]
BUFGCE

X9384

ME
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JV(CE) 28 Low GET 277 47) ®EEIZ 012720 FE+, CE 28 High 12725& .1 ASI0ED O I hEnE4,

mER

AR H A
I CE 0

X 0 0

I 1 I

ENOE L

R—+4 AE 2 e RE
I AT 1 ray s Ny77—NT)
CE AT 1 ruyy Ax—T VAT
¢ o 1 rayy Ny 7y— 7
THALDANABE
AVAB =gy Gl

Ei it
CORE Generator™ 3L OV 4 H—K F )
~7adYR—h ARA]
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EIE: THAY ILAVE & XILINXs

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable (active high)
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

BUFGCE_inst : BUFGCE

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

);

-- End of BUFGCE_inst instantiation
Verilog §8it (A2 RA L T—23Y)

// BUFGCE: Global Clock Buffer with Clock Enable (active high)
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

BUFGCE BUFGCE_inSt (
.0(0), // Clock buffer output
.CE(CE), // Clock enable input
LI(I) // Clock buffer input
)i

// End of BUFGCE_inst instantiation

HHEHR
Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA & —#%>—h : DC #EB L OAA v F Fih

Virtex-4 547 31) 54K (HDL A)
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& XILINXs

BUFGCE_1

71JSF 47 : Global Clock Buffer with Clock Enable and Output State 1

CE

S

BUFGCE_1

X9385

ME

TDOFHAY L AUNT VA d AX—TNNFETa— L say s Ny T7r—7TF, O . ravs Ax—7
JV (CE) 28 Low GET 27T 47) ®E&Z High (1) 1Z720%£9, CE 2 High 12725, 1 AFIOEN O I hEnE4,

mIER
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I CE 0

X 0 1

I 1 I

A — 0D B8

R—r2 + 4] g .
: M) ! gy Ry T 7— NS
- N ! ray g ARX—T AT
0 i 1 I Ny 77— F
THAODANAE

AVAR Y =gy o

HERR Hedt

CORE Generator™ LN % —R [

~7adYR—k R

ZOZLACNI, BB THEATEET,
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& XILINXe

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE_1: Global Clock Buffer with Clock Enable (active low)
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

BUFGCE_1 inst : BUFGCE_1

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

);

-- End of BUFGCE_1_inst instantiation
Verilog §8it (A2 RA L T—2 7))

// BUFGCE_1: Global Clock Buffer with Clock Enable (active low)
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

BUFGCE_1 BUFGCE 1 inst (
.0(0), // Clock buffer output
.CE(CE), // Clock enable input
LI(I) // Clock buffer input
)i

// End of BUFGCE_1_inst instantiation

HHEHR
Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA & —#%>—h : DC #EB L OAA v F Fih

Virtex-4 54731 H4F (HDL A)
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& XILINXs FEIE: THAY ILAVE

BUFGCTRL
ZJ1)=F 47 : Global Clock MUX Buffer

BUFGCTRL

S1
CE|
CE1|

IGNOREQO |

IGNORE1 |

X10096

ME

BUFGCTRL (&, 2 2@ 7wvy 7 A &R R/ FERBDO 7V F O 2:1 < Vv F 7L o4 —L U THIET 57—
2L ay s RNy T 7—TF, Virtex—4 LLETO FPGA 28 A7 0 — )L Jray s Ny 77 —|Z 2 il L H3
BIMENTEY, SESFREEEOHE A B IO RN R AT OUIVEEZ N A e Td, BUFGCTRL 1%, Z7av 7 4t#5 LA
SNORBIZHEHTEET,

R—bDEREA

R—r4 [ = e

0 H 7] 1 ray 7 e

10, 11 AT 1 ray 7 N7
EFEnEh)

10: 7y A
n: ravys Ahey

CE0, CE1 AT 1 sayy Ax—7TIWAS, CEE L, &%rav I Ao rayy A
EnTh) | F—7NVADNT, /eyl ANEBRRTDHEXIHEHALEST, A%
R 2720IZ CEC 2T 25613, BTy 7/ R— K AL
ERETHLENHVET, BFEHZSLWEAE, 7y 7T/ )y
FRHAETHAREMERHVET,

S0, S1 V| 1 Jayy fVIRNAT], ST, Krav I A rorays Ly
ERTh) | AAJITY, ANEBRRTHEDICS EUEHERTAEAF, v
T BIOR—IVR ZA L BHEH T LERSHVET, CEE UL
T8 ARSI TH Iy TV FRRAETHZEEHY
FEAND, W7yl BEAZBNLON 1 7ay s A7 V3%I1Z78
DHEAEMHVET,

IGNOREO, IGNORE1 AF 1 71+ IGNORE A JJ, IGNORE > (. BUFGCTRL XV EFT&h 5
ENEN) | AAvF THAITVRLENNARATAIEAIEHALET,
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& XILINXs

THAUDANFE

ASARR =gy 0l
i HESE

CORE Generator™ BX U 4% —K NG

~7udHR—h A

ZOZLACNI, BB THEHATEET,

EARTREE R 1%

B T—4528 | fE T4 | EREA

INIT_OUT LK 0.1 0 a7 44X a2l —rar ko BUFGCTRL H 0¥
% $5 &

PRESELECT._I0 7 — 4% | FALSE, TRUE FALSE TRUE IZERET AL, I 74X a2l —1 a2 10 A
IR IIENET,

PRESELECT I1 7 — %% | FALSE, TRUE FALSE TRUE IZEET AL, 274X a2l —Ta %Izl A
TIBRHIIENET,

S¥30: 2 O™ PRESELECT @M% R IZ TRUE ICTAZELIXITEXER A,

VHDL §2ik (/2 RA T —S 7))
KD 2 DD XLBIFELZWVG AT, a8 —L T T4 T4 B S ORNIE T E7,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCTRL: Advanced Clock Primitive
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

BUFGCTRL_inst : BUFGCTRL
generic map (

INIT _OUT => O, -- Inital value of 0 or 1 after configuration

PRESELECT IO => FALSE, -- TRUE/FALSE set the I0 input after configuration

PRESELECT Il => FALSE) -- TRUE/FALSE set the Il input after configuration
port map (

o =>0, -- Clock MUX output

CEO => CEO, -- Clock enable0 input

CE1 => CE1, -- Clock enablel input

I0 => I0, -- ClockO input

I1 => I1, -- Clockl input

IGNOREO => IGNOREO, -- Ignore clock selectO input

IGNORE1l => IGNORE1l, -- Ignore clock selectl input

S0 => SO0, —-- Clock select0 input

S1 => s1 -- Clock selectl input

)i

-- End of BUFGCTRL inst instantiation

Virtex-4 54731 H4F (HDL A)
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& XILINXe EEEE

Verilog E81 (A RAV T —23Y)

// BUFGCTRL: Advanced Clock MUX Primitive
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

BUFGCTRL # (
.INIT OUT(0), // Inital value of 0 or 1 after configuration
.PRESELECT IO ("FALSE"), // "TRUE" or "FALSE" set the IO input after configuration
.PRESELECT Il ("FALSE") // "TRUE" or "FALSE" set the Il input after configuration
) BUFGCTRL inst (
.0(0), // 1-bit output
.CEQ (CEO), // 1-bit clock enable 0
.CE1(CEl), // 1l-bit clock enable 1
.I0(10), // 1-bit clock 0 input
LI1(1I1), // 1-bit clock 1 input
.IGNOREO (IGNOREO), // 1-bit ignore 0 input
.IGNORE1 (IGNORE1l), // 1-bit ignore 1 input
.50(S0), // 1-bit select 0 input
.S1(s1) // 1-bit select 1 input
)i

// End of BUFGCTRL_inst instantiation

HHEHR
Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA & —#%>—h : DC #1E B L AL F Fih:

Virtex-4 54 7351) 5i4F (HDL )
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EIE: THAY ILAVE & XILINXs

BUFGMUX_VIRTEX4

12547 : Global Clock MUX Buffer

BUFGMUX_VIRTEX4

_10]
1

(]
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ME
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37my 7 AT NVLURNITH LWy 72800 ET,

SO0 & S1 OBy hT v /IR— R XA LE:T, CEO & CEL XIS H ERN =y U TIEARL, SO RNy Uk i
HeLLCTWET (INIT_OUT = 0 DIGE),

ZOTL A IOYI IR 2 Fe X BUFGCTRL @ S BV EREETT,

R—bDEREA
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I1: 10 A 1 a7 N7
50 : 51 AT 1 sayy ELIRAT]
THAVDANFE
AVAB L T— gy Gl
Ei He
CORE Generator™ BL U 4 —K ASA]
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& XILINXe

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGMUX VIRTEX4: Global Clock Buffer 2-to-1 MUX
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

BUFGMUX VIRTEX4 inst : BUFGMUX VIRTEX4

port map (
o => 0, -- Clock MUX output
I0 => I0, -- ClockO input
I1 => I1, =-- Clockl input
S => 83 -- Clock select input

)i

-- End of BUFGMUX VIRTEX4 inst instantiation

Verilog 881 (A RAV T —3Y)

// BUFGMUX VIRTEX4: Global Clock Buffer 2-to-1 MUX
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

BUFGMUX7VIRTEX4 BUFGMUX7VIRTEX4iinSt (
.0 (0), // Clock MUX output
.I0(10), // Clock0 input
.I1(11), // Clockl input
.S (9) // Clock select input

)i

// End of BUFGMUX_VIRTEX4_ inst instantiation

B A

Virtex—-4 FPCGA zt—#— H AR

Virtex—4 FPGA & —#%>—h : DC B L OAA v F Fih

Virtex-4 54751 (K (HDL F)
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EIE: THAY ILAVE & XILINXs

BUFIO
12547 : Local Clock Buffer for I/0
BUFIO

X10099

M=E

ZDOTHAY TV ACNIIaY Y Ry T 7—TF, BIZ/av G52 AL, HALET, V/OSIOEFERIayr xy
FEBREHL . 7' a—r N0 Zay s V) —2ANBIEMIIL CWA728, Y —ARMT —% 37 F v (#Ri%/ZE ey s 5y
Bl ICHEL CWET, DL AV REHEI TE50L, FLr/ay 7@ o say 73 M 1/0 O3 T3, BUFIO
TIE, BT 52 >0 1/0 /vy Fybh (IR K 3 7ay7iEikET) LV —VaF v Jay s /Xy 77— (BUFR) % k)
TEET, L. /O 7uyy 2o R =70 1/0 FETRO T, CLB 7 2yy RAM ZeEouy vy V) —2A
ITERE CEFH A,

R—kDERHA

R—r4 AE B B4 BE
0 H 1 ray 7
I A7 1 Jvay s N7

THAVDANAE

HERR o
CORE Generator™ LN % —R [
~7adYR—k )

OV ANE, R CHEHTEET,

VHDL it (f2RBV T —23Y)
KD 2 OOIXBPFELLRWE AL, a8 =L T T4 TAEF OANTA AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

—-— BUFIO: Clock in, clock out buffer
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

BUFIO inst : BUFIO

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

)i

-- End of BUFIO inst instantiation

Virtex-4 547 31) 54K (HDL A)
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& XILINXe

Verilog E81 (A RAV T —23Y)

// BUFIO: Local Clock Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

BUFIO BUFIO inst (
.0 (0), // Clock buffer output
LI(I) // Clock buffer input
)i

// End of BUFIO inst instantiation

EER N

Virtex—4 FPCGA zt—#— H AR

Virtex—4 FPGA & —#%>— : DC #EB L OAA v F Fik

Virtex-4 54751 (K (HDL F)
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EIE: THAY ILAVE & XILINXs

BUFR

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

1 BUFR o
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Low (27209, "BYPASS” & — R Cidffi fl & F+ A, BUFR DIVIDE
% "BYPASS” IZX EL CWAGA . FRITEHL2WEGEAIX, 77

REEHLET,
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& XILINXs FEIE: THAY ILAVE

AR R 1%

B T—3% | {E TI4ILE £ BA

BUFR_DIVIDE pa "BYPASS”. 1”7, "2”. "BYPASS” HAray iz A ivay sk s BLiz7ay
"3, 74" 757767 T IEM DT DNEIDERELET,
g

SIM_DEVICE SCEEF| "VIRTEX4” . "VIRTEX4” BUFR ® CE VAT v & ERLET,
"VIRTEX5” .
"VIRTEX6”

VHDL 2k (/2 RA L T—S 7))
KD 2 DODOXBIFELZWG AT, a8 —L T T4 T4 E S ORNIAA T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-—- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

BUFR_inst : BUFR
generic map (

BUFR DIVIDE => "BYPASS", -— "BYPASS"™, "1", "2", "3", m4n omgn omgnm oowgw owgn

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

o => 0, -- Clock buffer output

CE => CE, -- Clock enable input

CLR => CLR, -- Clock buffer reset input

I =>1 -- Clock buffer input

)i

-- End of BUFR _inst instantiation
Verilog 21t (/Y AF T T—3Y)

// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// Virtex-4/5, Virtex-6
// Xilinx HDL Libraries Guide, version 14.1

BUFR # (

.BUFR_DIVIDE ("BYPASS"), // "BYPASS", "1", "2, "3, mgn, ngn, omgn, owyn,owgn

.SIM DEVICE ("VIRTEX4") // Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
) BUFR inst (

.0(0), // Clock buffer output

.CE (CE), // Clock enable input
.CLR(CLR), // Clock buffer reset input
LI(I) // Clock buffer input

)

// End of BUFR inst instantiation

5 1 R
Virtex-4 FPGA = —#'— #H AR
Virtex-4 FPGA 7 —# L —b : DC $EB L UAA v F Btk
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& XILINXs

CAPTURE_VIRTEX4

12547 : Virtex®-4 Boundary Scan Logic Control Circuit

cAP | CAPTURE_VIRTEX4
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& XILINXe

W

ot

3

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- CAPTURE VIRTEX4: Register State Capture for Bitstream Readback
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

CAPTURE_VIRTEX4_inst : CAPTURE_VIRTEX4
generic map (
ONESHOT => TRUE) -- TRUE or FALSE
port map (
CAP => CAP, -- Capture input
CLK => CLK -- Clock input
)i
-- End of CAPTURE_VIRTEX4 inst instantiation

Verilog 881k (A RAV T —3Y)

// CAPTURE VIRTEX4: Register State Capture for Bitstream Readback
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

CAPTURE VIRTEX4 # (
.ONESHOT ("TRUE") // "TRUE" or "FALSE"
) CAPTURE VIRTEX4 inst (
.CAP (CAP), // Capture input
.CLK (CLK) // Clock input
)

// End of CAPTURE VIRTEX4 inst instantiation

B3 AR
Virtex-4 FPGA L —#— #H AR
Virtex-4 FPGA 7 —%# 3 —h : DC FtEd L UAA v T Rk
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EIE: THAY ILAVE & XILINXs

DCIRESET

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

DCIRESET
RST] | LOCKED

X10101

M=

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

R—bDEREA

R—r4 A A B HHe
LOCKED H F 1 DCIRESET LOCK 27 —& A H /)
RST AH 1 DCIRESET FERI#AVE R AT

THALDANAE

P e E N He AT

i A
CORE Generator™ 33X U\ 4 —K il
~ /DY AR—K Ay

ZOxTVACNL, BB CHEHTEET,

VHDL 821 (/> RAVI T —23Y)
WD 2 SDODOLBFIELRNE ST, a— LTy T4 T4 B E ORNAE T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

—-— DCIRESET: DCI reset component
—— Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

DCIRESET inst : DCIRESET

port map (
LOCKED => LOCKED, —-—- DCIRESET LOCK status output
RST => RST -- DCIRESET asynchronous reset input

)

-- End of DCIRESET inst instantiation

Virtex-4 547 31) 54K (HDL A)
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& XILINXe

Verilog E81 (A RAV T —23Y)

// DCIRESET: Digital Controlled Impedance (DCI) Reset Component
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
DCIRESET DCIRESETiinst (
.LOCKED (LOCKED) , // 1l-bit DCI LOCKED Output
.RST (RST) // 1-bit DCI Reset Input
)i

// End of DCIRESET inst instantiation

TR
Virtex-4 FPGA == —#— AR
Virtex—4 FPGA & —#%>— : DC #EB L OAA v F Fik

Virtex-4 54751 (K (HDL F)
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& XILINXs

DCM_ADV

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

CLKIN |
CLKFB |
RST |
PSINCDEC |
PSEN |
PSCLK |
DADDR(E:Q
DI(1E
DVEE |
DEN |

DCLK

DCM_ADV

| CLKO

| CLK90

| CLK180

| cLK270

| CLK2X

| CLK2X180

| CLKDV

| CLKFX

| CLKFX180

| LOCKED

| PSDONE
DO(15:0)

j—

DRDY

M=

X10102

ZOT WA U ANE, AT EBS R 3 L OVE B A Bl R A o T F ol —var /a7 4 X ol —
L ar A7 DLL T, ZOIVR—FR U MI, VAT A THELRSFS SRy 7KL, #5720, £<0
FPGA 77V —arTEASNET, <D FPGA 77V r—rar i fishEd, £A4 v Va7 ¥zl —
Tar AR EE 1L, DCM_BASE £721% DCM_PS 2R —3 b HLET,

R—bk &R BH

R—r% AmME 5] ¥ HE

Juy 71/ AN

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

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

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

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

CLK2X H A 1 T 2—T 4 YA 7N 50-50 (2 H BIFRFEESL7 . CLKO ENZARS R U CE s 2 fi%
OruyrEHILET, DCM Buy 2 REEIZRDETIE, BEEN A 7eyro 1
fET. Fa—F4 FAZNMN 25-75 Dray B HENET, 2k, DCM 23
V=R 7ay 7R L CIELWTy D Try 2R B IR0 E T,

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

CLKDV H 1 CLKO EAZARMNFRIC T, CLKIN OB A E AL creyr2H AL ET, 438
f%%%. CLKDV DIVIDE JEMECTHRELET, T 74V Tlid, CLKIN.DIVIDE BY 2
J@ A TRUE ISR EL-H A LIAME. CLKIN OF %) E 0% CLKIN o &%
LRICIZRDET,
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& XILINXs

R—r£

AR

=]

i He

CLKFX

i

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

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

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

CLKFX180

i

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

CLKIN

AJ)

DCM (Y —2Z ray &2 H#aLE T, CLKIN OEERKIZZOT —F T/ F v DF —
A —FCRESN-FHANICTI2LERDHVET, /ry7 ASEFIL kD
WDy 77— HHE L 9,

IBUFG : 7 a—/3)L 7y 7 NJJNw 77—, T34 A LT DCM ERIUHI (B
7213 ) 1282 IBUFG ZEH 3 5&, 7y AJj S ARFHEINET,

BUFG/BUFGCTRL : N7 a— )L Jyayy Ny T 7—, BER7a— Ll
EHEHALTT ARAALOED DCM THEREI C&EET, 2 20 DCM ZEFIZHE
BT HEA12IZ. DCM @ CLKIN Er 2 BRE Tx ¥4,

IBUF : AJi8y 77—, IBUF T CLKIN AJ1ZBi#E4 5354 . PAD 2°6 DCM
AT ~DAF 22— FPHEBEIN T, Do —NHEINT DR et n’Hb0ET, 2o
a7 4F¥alb—asid, FEHALRNTTES N,

CLKFB

AT

say M OBILEFRFEL Cray s AT B EHIZ D7D BT 570y 7
fF5TT, DCM IZ7 4 —R w7 &G 5HI121%, CLKO /1D A% CLKFB AJj
WCEERLET 23, WE 74— R 3y 7 DA 1L BUFG 2R — R b/ LCL A
T4 =R w7 DA 1E OBUF 3L IBUFG #41 L $9, CLK_FEEDBACK J@&Mt%
IX TR ELET, CLKFB B a#fi I 5H&, CLKO, CLKDV, 3L T CLKFX 73
CLKIN ORZFICHi 25 FET, CLKFB By %3565 L7\ 4 1% . CLK FEEDBACK
% "NONE” ICEREL£T, ZDH A CLKFX 3L CLKFX180 iA%<
23, CLKIN OALARIZIF i b EH A,

AT —Z AWM T /I AT

LOCKED

)

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

PSDONE

i

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

AR

=]

i He

AT

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

PSCLK

AJ)

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

F—x2— &%), CLKOUT_PHASE SHIFT &M% “"NONE” £7-1% "FIXED” IZ
BRELTCWAEARIE. ZOANETTURICERTAOLENRHYET,

PSINCDEC

AT

PSINCDEC A fJi%, PSCLK IZ[AI#iL TV &9, CLKOUT PHASE SHIFT 228 #&—
ROWTNMNIZEESNTWDEXIS, MBS T MEEE AL TIAN/ T IVA N
DI RALET, MY TMEEEAL ZIAN T IVA T DE, ZHUTETTH
Siray O FRRY 7L E T, PSINCDEC 1573 High & 13 A 27V AR,
Low DAL T 7V A& ET, CLKOUT PHASE_SHIFT @144 "NONE” £721%
"FIXED” IZREL TV D AT, ZOA T E T FURICHER T AU ERHVET,

PSEN

AT

PSEN A 7713, PSCLK (Z[FH#L T\ &9, CLKOUT PHASE_SHIFT W& #E—RIZ
BRESNTNDEXIL, ZOREFICL S TRIENAM L 7 AL E3, fENAHY 7
NB T AI21E, PSEN (5% PSCLK @ 1 1AV VST 7T 4 72T ALEERHY
F9, MAHOZEE X, CLKIN @ 100 & 55 & PSCLK @ 3 JE 75 & & 7= REE LN
WZAH /20, PSDONE 28 High 127252 LI kRSN Ed, MAANELT DM,
HINC R B R EAL R Vo F IR AL EF A, PSEN 23 12— 7 /LIl Thb
PSDONE 7 High 12725 £ TO]. DCM O H /170y 2136 DAAHINSZ — 7 hO AT
FHZ LS8 B CWEEJ, PSDONE 23 High 1272726, fifHL 7MIFE T T
4, CLKOUT_PHASE SHIFT J&:% "NONE” %£7-1% "FIXED” |2 EL TW5i%
BIEZOANET TR T DU ERHVET,

AAFIyr Var 74 ¥Fal—gy / DCM AT —H R

HATIvs ar 74X alb—arOFFEiE, ST A ADary 74X alb—ay a—H— HAREZZRLTLIEIN,
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& XILINXs

R—r4£ AME 5] K HE
DO H 7 16 HAFTIv7 Var 74Xzl —varEHHLTWRNWEETX DCM ORT —Z A H
HAFRAL TSI 74F 2 —arOF —Z I 0ET, DCM %
T —HANFIRINTWDEGE, RO~y 7 RS ET,
DO[0] : fiFHS 7R F— R —Tm—
DOI[1] : CLKIN &% Ik
DO[2] : CLKFX ®f& 1k
DOI[3] : CLKFB 0 1k
DO[15:4] : #|VY4 T2
DRDY H 77 1 BAF Iy Var 74X a2l —Ta BEEN YR TIZ/Ro7=2 % RLET,
DI AT 16 DI A ARRIL A AF I Var 74Xzl —1arOF —H AT TT, ZONREAf
FALZWEAIE., T XRTOE Y 0 12T 20 ERHVET,
DADDR AT 7 DADDR AT, FAF I Var 74Xzl —ia OTRLAASITE, 2o
AEAFEALRWIESIE, TRTOE YR 0 [T D2XERHDET,
DWE AT 1 DI 7 —#® DADDR 7 RLUA~DEZALEFIET DT A 2—T VIEETT,
ERLZ2WEA L, Low ISR TALENRHVET,
DEN AT 1 EAFIy7 Var74Falb—va ezl 32080525+ 555, &
AFIvT Va7 4F 2 —var M I TN EEZ DO )3 A 2 DCM A
T — A G BRI 5121, DEN & Low ISR ETHLENHYET,
DCLK AT 1 BAFIyr Var 74Xzl —arymligoy —2 rayr2#tE L £4, DCLK 12,
CLKIN &AM B L ORI E N IERE 2ray 7 2 CEET, XA F3Ivr Uar
T4X 2l —ay yav R Eoray s ) —ATTHLE#EITXE 4, DCLK OJF
WO T —%T 7 F ¥y DT —Z —MIEHEINTWET, FAFIvr Var
T4X 2L —var B HLRWEAIE, SOANETTURICERTAMLERHNET,
THADARFE
AVAR L =gy ]
B ARH]
CORE Generator™ 8L 4 —FK H4E
~7adHR—h PN
OV ANE, BB CEHTEET,
ERARELE
B T—45E & TIAIE 5 BA
CLK_FEEDBACK sl ”1X”. "NONE” 71X” gavy T 4—RRw I ERE
CLKDV_DIVIDE mE/N s | 1.6, 2.0, 2.5, 3.0, 3.5, | 2.0 CLKDLL, CLKDLLE, CLKDLLHF,

4.0, 4.5, 5.0, 5.5, 6.0,

DCM D 7wy 743 JE H ) CLKDV @

6.5, 7.0, 7.5, 8.0, 9.0, Sy B ¥R
10.0. 11.0. 12.0, 13.0,
14.0. 15.0. 16.0
Virtex-4 54751 (K (HDL F)
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& XILINXs

FTIE: THAY ILAVE
B T—AE & TIAILE 5 BA
CLKFX_DIVIDE BE 1~ 32 1 CLKFX H D4y 8t A5 78
CLKFX_MULTIPLY HH 2 ~ 32 4 CLKFX H /1o fig e & 48 7E
CLKINDIVIDEBY 2 | 7 — L ft%; | FALSE, TRUE FALSE DCM D A J17vy 7 JE B0 BRI
Eodolc, BBEIZEUTA I Zay s
B sE 2 THAE
CLKIN_PERIOD =E)/ N0 | 1.25 ~ 1000.00 10.0 AN vy DEE%E 1.25 ~ 1000.00
DO TR E (ns)
CLKOUT_PHASE. el “NONE” ., “NONE” NARS 7 hDE—REIEE
SHIFT "FIXED”.
”VARIABLE_POSITIVE”,
“VARIABLE_CENTER”
"DIRECT”
DCM_PERFORMANCE | sr=%1| "MAX_SPEED” "MAX_SPEED” DCM &Y v & — D@ B ay s
MODE "MAX_RANGE” EHERT DI B b T 50, fifET 7
RV WE N R P A= S i
KT HEo LT a0 EfREE
DESKEW_ADJUST SCE A "SOURCE_ “SYSTEM_ T =Ry 7 NADBIED B,
SYNCHRONOUS” SYNCHRONOUS” | v —R[EH#I DA 2 —T 2 A AT
”SYSTEM._ DULERBYET,
SYNCHRONOUS”,
0"~ 15"
DFS_FREQUENCY_ ==l “LOW” ., "HIGH” "LOW” BB A RO BT — N2 E
MODE
DLL FREQUENCY._ el “LOW”, "HIGH” “"LOW” DLL DA E—REZEE
MODE
DUTY_CYCLE. 7 — %% | TRUE. FALSE TRUE CLKO, CLK90, CLK180, CLK270 &
CORRECTION EHIDOT 2—T 4 YAV EEILE
FACTORY_JF 16 %L 16 £ M FOF0 ZOJEPEIL, DCM OV v 52— 740
SRS L ET ., FAU T AD
SOIERRUICZOT 73V MEARZE &
L7aWnTL7Z&EN,
PHASE SHIFT L -255 ~ 1023 0 AR 7 hNEZIEE, ZOMEOHHIX
CLKOUT_PHASE_SHIFT ®f8EICE >
THRRVET,
SIM_DEVICE SCFH "VIRTEX4” . "VIRTEX5” TN ADER
"VIRTEX5”
STARTUP_WAIT 7 — %% | FALSE. TRUE FALSE TRUE (Z3% &+ %L DCM 23w 74k
BBlcRbETar 74 ¥al—ar A
B— T = ADIFEL-Y
AT TR
Virtex-4 54731 H4F (HDL A)
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& XILINXe

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DCM_ADV: Digital Clock Manager Circuit

—-- Xilinx HDL Libraries Guide,

DCM ADV_inst

Virtex-4

DCM_ADV

qengric map (

CLKDV_DIVIDE => 2.0,

CLKFX_DIVIDE => 1,
CLKFX MULTIPLY => 4,

CLKIN DIVIDE BY 2 => FALSE, --

CLKIN PERIOD => 10.0,
CLKOUT PHASE SHIFT =>

CLK_FEEDBACK => "1X",

DCM PERFORMANCE MODE => "MAX SPEED",
DESKEW_ADJUST => "SYSTEM_ SYNCHRONOUS",

DFS_FREQUENCY MODE =>
DLL_FREQUENCY MODE =>
DUTY CYCLE CORRECTION

FACTORY JF => X"FOFO",

PHASE_SHIFT => 0,

SIM DEVICE => "VIRTEX4",
STARTUP WAIT => FALSE)

port map (

)i

CLKO => CLKO,
CLK180 => CLK180,
CLK270 => CLK270,

CLK2X => CLK2X,
CLK2X180 => CLK2X180,
CLK90 => CLK90,

CLKDV => CLKDV,

CLKFX => CLKFX,
CLKFX180 => CLKFX180,
DO => DO,

DRDY => DRDY,
LOCKED => LOCKED,
PSDONE => PSDONE,
CLKFB => CLKFB,

CLKIN => CLKIN,

DADDR => DADDR,

DCLK => DCLK,

DEN => DEN,

DI => DI,

DWE => DWE,

PSCLK => PSCLK,

PSEN => PSEN,
PSINCDEC => PSINCDEC,
RST => RST

version 14.1

-- Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5
7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0

-- Can be any integer from 1 to 32

-- Can be any integer from 2 to 32

TRUE/FALSE to enable CLKIN divide by two feature

Specify period of input clock in ns from 1.25 to 1000.00

"NONE", -- Specify phase shift mode of NONE, FIXED,
-— VARIABLE POSITIVE, VARIABLE CENTER or DIRECT
-- Specify clock feedback of NONE or 1X

-— Can be MAX SPEED or MAX RANGE
—-— SOURCE_SYNCHRONOUS, SYSTEM SYNCHRONOUS or
an integer from 0 to 15

"LOwW", —-- HIGH or LOW frequency mode for frequency synthesis
"Low", -- LOW, HIGH, or HIGH SER frequency mode for DLL
=> TRUE, -- Duty cycle correction, TRUE or FALSE

FACTORY JF Values Suggested to be set to X"FOF0"
fixed phase shift from -255 to 1023

-- Set target device, "VIRTEX4" or "VIRTEX5"

-- Delay configuration DONE until DCM LOCK, TRUE/FALSE

Amount of

-- 0 degree DCM CLK output

180 degree DCM CLK output

270 degree DCM CLK output

2X DCM CLK output

2X, 180 degree DCM CLK out

90 degree DCM CLK output

Divided DCM CLK out (CLKDV_ DIVIDE)

DCM CLK synthesis out (M/D)

180 degree CLK synthesis out

16-bit data output for Dynamic Reconfiguration Port
Ready output signal from the DRP

DCM LOCK status output

Dynamic phase adjust done output

DCM clock feedback

Clock input (from IBUFG,

7-bit address for the DRP
Clock for the DRP

Enable input for the DRP

16-bit data input for the DRP

Active high allows for writing configuration memory
Dynamic phase adjust clock input

Dynamic phase adjust enable input

Dynamic phase adjust increment/decrement

DCM asynchronous reset input

(DRP)

BUFG or DCM)

-- End of DCM ADV_inst instantiation

Virtex-4 54751 (K (HDL F)
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3T FTHAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// DCM_ADV: Digital Clock Manager Circuit
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

DCM_ADV # (
.CLKDV_DIVIDE(2.0), // Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5
// 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0
.CLKFX_DIVIDE(1), // Can be any integer from 1 to 32
.CLKFX MULTIPLY (4), // Can be any integer from 2 to 32
.CLKIN DIVIDE BY 2("FALSE"), // TRUE/FALSE to enable CLKIN divide by two feature
.CLKIN PERIOD(10.0), // Specify period of input clock in ns from 1.25 to 1000.00
.CLKOUT_ PHASE SHIFT ("NONE"), // Specify phase shift mode of NONE, FIXED,
// VARIABLE POSITIVE, VARIABLE CENTER or DIRECT
.CLK_FEEDBACK ("1X"), // Specify clock feedback of NONE, 1X or 2X
.DCM_PERFORMANCE_MODE("MAX_SPEED"), // Can be MAX SPEED or MAX RANGE
.DESKEW_ADJUST ("SYSTEM SYNCHRONOUS"), // SOURCE_SYNCHRONOUS, SYSTEM SYNCHRONOUS or
// an integer from 0 to 15
.DFS_FREQUENCY MODE ("LOW"), // HIGH or LOW frequency mode for frequency synthesis
.DLL_FREQUENCY_ MODE ("LOW"), // LOW, HIGH, or HIGH_SER frequency mode for DLL
.DUTY CYCLE CORRECTION ("TRUE"), // Duty cycle correction, "TRUE"/"FALSE"
.FACTORY JF(16’hf0£f0), // FACTORY JF value suggested to be set to 16’hf0f0
.PHASE SHIFT(0), // Amount of fixed phase shift from -255 to 1023
.SIM DEVICE ("VIRTEX4"), // Set target device, "VIRTEX4" or "VIRTEX5"

.STAﬁTUPiYI\IAIT("FALSE") // Delay configuration DONE until DCM LOCK, "TRUE"/"FALSE"
) DCM_ADV_inst (

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

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

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

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

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

.CLK90 (CLK90), // 90 degree DCM CLK output

.CLKDV (CLKDV) , // Divided DCM CLK out (CLKDV_DIVIDE)

.CLKFX (CLKFX) , // DCM CLK synthesis out (M/D)

.CLKFX180 (CLKFX180), // 180 degree CLK synthesis out

.DO (DO) , // l6-bit data output for Dynamic Reconfiguration Port (DRP)

.DRDY (DRDY) , // Ready output signal from the DRP

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

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

.CLKFB (CLKFB) , // DCM clock feedback

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

.DADDR (DADDR) , // T7-bit address for the DRP

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

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

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

.DWE (DWE) , // Active high allows for writing configuration memory

.PSCLK (PSCLK) , // Dynamic phase adjust clock input

.PSEN (PSEN) , // Dynamic phase adjust enable input

.PSINCDEC (PSINCDEC), // Dynamic phase adjust increment/decrement

.RST (RST) // DCM asynchronous reset input

)

// End of DCM_ADV_inst instantiation

B3R
Virtex-4 FPGA &t —H#'— AR
Virtex-4 FPGA 7 —%3—h : DC FtE B L UAA v T Rtk
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& XILINXs

DCM_BASE

71)=5 47 : Base Digital Clock Manager Circuit

CLKIN_| DCM_BASE

CLKFB

| CLko

| CLk90

| CLk180

| cLk270

| CLKk2X

| CLk2x180
| CLkDV

| CLKFX

CLKFX180

RST LOCKED

M=

X10103

ZOTHAY U AN, AL ARG E 3 K OVE B A s g RE A FF D2 7 4 F 2L — T a AlEE7Ze DLL T,
ZDAVR =R MEL, VAT A THELRSFES R ray 724U, fli#T 5720, 2<® FPGA 77V /r—ar T
fEHSNET, XA Iy Var74Xal —2ar B EREG AL DCMADV 2 R —3r ML, #A4FIv7
NS 7 IR MBS 1E DCMPS 2 R— R M HLET,

R—bDEREA

R—r4 AR e

savy 7t/ AT

CLKO H 7 CLKIN OB AR EFRCR RO/ ay 72 ILES, T 74T,
CLKIN_DIVIDE BY 2 J& % TRUE |Z8%E L7234 LAAM T, CLKIN OF %h /& 3
HE CLKIN O F R ELFCIC/2vES, CLKFB B r 28kt L7-% 4. CLKO IX
CLKIN OfLFIZHi 25 E T,

CLK90 7 CLKO ERICA I CTALARZ 90 FEL 7 L T=omy 2 I LET,

CLK180 H 7 CLKO L[FIU % CALHZ 180 FEY 7 hL=rmy & L ET,

CLK270 H 7 CLKO L[FIU % CALAZ 270 FE 7R LTzray & L ET,

CLK2X H D T a—T 4 P AZILH 50-50 |2 HBIFRFES N2, CLKO ENAEAS R C T 48 2
foray 2L ET, DCM By ZREEIC/RADETIL, BEEn A 7oy
ID1ET, FTa—T4 FAZNLD 25-T5 DIy 7 i CLK2X ICH hEET,
ZHIZED  DCM BNV —R Zuy 72 L CIELWZy Y Ty ZIRRBIZRD 4,

CLK2X180 H CLK2X LIRIUJE 3 T % 180 FEY 7L T=rmy 7 AL ES,

CLKDV H CLKO EfLFHAEIC T, CLKIN OF & E M Sz E Lizray 7 B & ivE
T, AT A4E%0%, CLKDV.DIVIDE @ CHELET, T 74V Tk,
CLKIN_DIVIDE BY 2 J&M#:% TRUE |Z8% € L7236 LAAM T, CLKIN OF %h )& 3
X CLKIN O EBEHEFRCIZRDET,
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A

H

i HE

7

WORXTROONDE B DIy 72 HLET,
CLKFX O J& % = (M/D) x (CLKIN 4 2h )& # %0

ZOX T, M iF CLKFX MULTIPLY J&#: T EL. D I& CLKFX DIVIDE &M C
BELET, M BLOD OO, AJ)BIOH )0 E SR IL, 20
T—=X%TIF DT —H—r e B ML TS, CLKFX H DN E EAZD
TyPlF, 74 —KF "y 8% (CLKFB) 2Mf iS5 X, CLKO, CLK2X, BX
W CLKDV O H ERY o PICHizbnET, M & D OEICAKIE N2
LE N D Aivay s YA ECHiZbNET, T 74V TIL,
CLKIN DIVIDE BY 2 J&¥£% TRUE (23 EL7-354 LIsM T CLKIN O %h)E ik
HZ CLKIN O JE R ERCIZ/RDET,

CLKFX180

7

CLKFX ERICJE I ECirfE% 180 L 7L =ruy & LU ET,

CLKIN

AT

DCM 1TV —2R Zuy 7ML Ed, CLKIN OEEEIZZOT —%T7F %D
T —=H = CHRESNZRANICT2ULERHVET, 7uvs AJHESIE. K’
DT IOy T 7—InbAE L9,

IBURG : Z'a—/ N)L Zay 7 Aj Ry 77—, T34 T DCM &EUMI (E
F2EF) IZHD IBURG I T5E, 7ay 7 AJjRARHEINET,

BUFG/BUFGCTRL : N7 a— )L Zay 7 Ny 77—, B a— LR
MEFRALTT AR LEDOED DCM THEREI T ES, 2 50 DCM A E S
W T A8 5121, DCM @ CLKIN B 2Bl CXxF9,

IBUF : AJj-3v 77—, IBUF T CLKIN AN & ERET 5354 . PAD 725
DCM AN ~DAX a2 — [ FREIN T, o F—BEINT DA EEMERH D E
T, ZOar 74X alb—a 0t LRV TIEE N,

CLKFB

AT

ray 7 OBIEZREL Cr/av I AN EMRERIZDT-DICSRT 70y
5 TY, DCM IZ7 4 =R w7 %4463 2121%, CLKO %A% CLKFB A
TNCEERLET A, WE 7 4 —R Ry 7 D#A1E BURG 2 iR — 3 RN LT,
N7 4— R w7 DA 1E OBUF 3L O IBUFG 24 L%d, CLK_FEEDBACK
BMEAE IX ICRELET, CLKFB B8kt 45L&, CLKO, CLKDV, BL W
CLKFX %% CLKIN OALARIZHi 2 HivET, CLKFB BV 28 L2 W51,
CLK_FEEDBACK % "NONE” [Z&®ELE T, ZOH . CLKFX 3L CLKFX180
HIF AR TT A3, CLKIN OAARIZIZHI 2 S ER A,

AT —Z AWM T/ AT

LOCKED

i

RABT A A RRTET L, BAEDBRMG W RE THDHZ LA R TR H A

RST

AT

DCM [E¥Z& Vv L FET, RSTE 51, 77747 High ®IERAVEY N TT,

RSTEH%& 7T —h3 5L, TXCTD DCM Hi /] (LOCKED {5, A7 —% A5

B HIzay ) BN =R 7ays® 4 A7 VENIZ Low (2720 E T, UkvhME
FERMTHDLID, TAT = IZray I DERE DY AT VRN LR T35
720, T a—T 4 FAZIVHBERNTY, 70y I DAY 2 — 0N RSN A REMEN
HVET, ZOD FAALZEV AL T 4K 2 —a T HEARIIA S B E
EREFTDHLEEIELRST EVEEATAMLERHVET, RSTIEEET 47—k
DL RO CLKIN A7 VICRIBIL CTrury 2y ZIREEICT 57 0 AR IAL
F9°, DCM BVt yMRIZIEL By &5 9127 5ITiE, CLKIN 5 Mk E
3270y s YAV LR ETHETRSTE 52T 4T H—FLTEBMLEND
VET, EOTFATH, 7ayIBEETHET DCM Uy MIRFFT 205
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R—r4£ [ = HHE
BHVET, a7 4F¥ 2l —alTid, GWE PERINDHET DCM I H BRI
Uty MREEICREFSNET, Z07ay i, GSR BV —AINHELZELET,
THAUDANEE
A VAR T—gy )
% ol
CORE Generator™ LN —F e 0E
< 7adHR—K Nl
ZOTVACNE, BB CEHTEET,
oL ~ 3
AR E
B T—45E E TIAIE B
CLK _FEEDBACK el "1X”., 72X 71X” DCM ~D 7 4—K w7 A& E (CLKO
“NONE” F7-1% CLK2X)
CLKDV_DIVIDE AN EOE | 1.5, 2.00 2.5, 2.0 CLKDLL, CLKDLLE, CLKDLLHF, DCM
3.0. 3.5, 4.0, 4.5, DIy 4y A s (CLKDV H 1) o4y F
5.0, 5.5, 6.0, 6.5, IEE
7.0. 7.5, 8.0, 9.0,
10.0, 11.0. 12.0,
13.0., 14.0. 15.0,
16.0
CLKFX_DIVIDE G 1~ 32 1 CLKFX 11055 J8 e 48 &
CLKFX MULTIPLY B 2~ 32 4 CLKFX /1 D fE e w48 E
CLKIN_DIVIDE_BY_2 7 — L% % | FALSE, TRUE FALSE DCM DA H 7oy 7B EOE A5 L
N, MBI CC A 7y 7 B Hca
2 THJE
CLKIN_PERIOD =)/ N EoE | 1.25 ~ 1000.00 10.0 AF17vy 7 OJEBA 1.25 ~ 1000.00 O
FPH TR E (ns)
CLKOUT_PHASE_ A “NONE” . “NONE” PEAHS 7R DE—REEE
SHIFT "FIXED”,
“VARIABLE_
POSITIVE”,
"VARIABLE_
CENTER” ,
"DIRECT”
DCM_PERFORMANCE_ | sc==%1 "MAX_SPEED” . "MAX_SPEED” DCM &Y v & — D& E o ay &4
MODE "MAX_RANGE” B9 2ot b5 LAY 7 MEFE 3
JEVMER D vy s & A %95 80 Hod
(e YRy =hcd
DESKEW_ADJUST ==l “SOURCE_ “SYSTEM_ T4 =R R0 IRADBIED B &, V) —
SYNCHRONOUS”, | SYNCHRONOUS” | ZA[FH# DAL Z—T 2 A ZTHE AT HMLE
”SYSTEM_ NHVET,
SYNCHRONOUS”,
0" ~ 15"
DFS_FREQUENCY._ == "LOW”., "HIGH” | "LOW” JEBEE B D JE T — R AR E
MODE
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& XILINXs

B T8 | fE T24Ib &t A

DLL_FREQUENCY_ Y& "LOW”, "HIGH” | "LOW” DLL O JE T —REEE

MODE

DUTY_CYCLE. 7 — %%k | TRUE, FALSE TRUE CLKO, CLK90, CLK180, CLK270 ™% H

CORRECTION HOT 2—T 4 S A7 NVEIEIE

FACTORY_JF 16 #E¥ 16 > M# FOF0 ZOREMIT, DCM OV v Z— T 42—k
PRI LET, FAU 7 RPpLOFERRL
WZZDOT 7 ANV MEEZE T LIRNTLIEEN,

PHASE SHIFT EiEY ' —255 ~ 1023 0 PARY 7 M@ EBE, ZOMEOFHEHIL
CLKOUT_PHASE_SHIFT D8 EICL -~ TH
R0ET,

STARTUP_WAIT 7 — %% | FALSE, TRUE FALSE TRUE I[ZRRET 5L, DCM 23uy ZIRHEEIC
RAFTCaAL 74X al—ay A —R Ty
T U= ADRRE LT A VTR

VHDL i2if (f 2 RET—23Y)

WD 2 ODOIXNFELZWEEIT, 2 — LT T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DCM_BASE: Base Digital Clock Manager Circuit

Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

DCM BASE inst DCM BASE
generic map (
CLKDV_DIVIDE => 2.0, -- Divide by:

1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5

-- 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0
any integer from 1 to 32
any integer from 2 to 32
TRUE/FALSE to enable CLKIN divide by two feature

CLKFX DIVIDE => 1, -- Can be
CLKFX MULTIPLY => 4, -- Can be
CLKIN DIVIDE BY 2 => FALSE, --

CLKIN_ PERIOD => 10.0,
CLKOUT PHASE SHIFT => "NONE",

CLK_FEEDBACK => "1X",

DCM PERFORMANCE MODE => "MAX SPEED",

-- Specify period of input clock in ns from 1.25 to 1000.00
-- Specify phase shift mode of NONE or FIXED

-- Specify clock feedback of NONE or 1X

-- Can be MAX SPEED or MAX RANGE

DESKEW_ADJUST => "SYSTEM SYNCHRONOUS", -- SOURCE_SYNCHRONOUS, SYSTEM SYNCHRONOUS or
- an integer from 0 to 15

DFS_FREQUENCY MODE =>

"LOW",

-- LOW or HIGH frequency mode for frequency synthesis

DLL_FREQUENCY MODE => "LOW",
DUTY CYCLE CORRECTION => TRUE,
FACTORY JF => X"FOFO",

-- LOW, HIGH,

or HIGH SER frequency mode for DLL

-- Duty cycle correction, TRUE or FALSE

—-- FACTORY JF Values Suggested to be set to X"FOFO"

PHASE SHIFT => 0, -- Amount of fixed phase shift from -255 to 1023

STARTUP_WAIT => FALSE) -- Delay configuration DONE until DCM LOCK, TRUE/FALSE
port map (

CLKO => CLKO, -- 0 degree DCM CLK ouptput

CLK180 => CLK180, -- 180 degree DCM CLK output

CLK270 => CLK270, -- 270 degree DCM CLK output

CLK2X => CLK2X, -- 2X DCM CLK output

CLK2X180 => CLK2X180, -- 2X, 180 degree DCM CLK out

CLK90 => CLK90, -- 90 degree DCM CLK output

CLKDV => CLKDV, -- Divided DCM CLK out (CLKDV DIVIDE)

CLKFX => CLKFX, -- DCM CLK synthesis out (M/D)

CLKFX180 => CLKFX180, -- 180 degree CLK synthesis out

LOCKED => LOCKED, —-— DCM LOCK status output

CLKFB => CLKFB, —-— DCM clock feedback

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

RST => RST -- DCM asynchronous reset input

)i

-- End of DCM BASE inst instantiation
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& XILINXe EI3E: THAY TLAVE
. = -, ~ ~

Verilog i1t ([ REF L T—23Y)

// DCM _BASE: Base Digital Clock Manager Circuit

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

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

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

.CLKFX DIVIDE(l), // Can be any integer from 1 to 32
.CLKFX MULTIPLY (4), // Can be any integer from 2 to 32
.CLKIN DIVIDE BY 2("FALSE"), // TRUE/FALSE to enable CLKIN divide by two feature
.CLKIN PERIOD(10.0), // Specify period of input clock in ns from 1.25 to 1000.00
.CLKOUT_ PHASE SHIFT ("NONE"), // Specify phase shift mode of NONE or FIXED
.CLK_FEEDBACK ("1X"), // Specify clock feedback of NONE, 1X or 2X
.DCM_PERFORMANCE_MODE ("MAX_SPEED"), // Can be MAX SPEED or MAX RANGE
.DESKEW_ADJUST ("SYSTEM_SYNCHRONOUS"), // SOURCE_SYNCHRONOUS, SYSTEM SYNCHRONOUS or

// an integer from 0 to 15

.DFS FREQUENCY MODE ("LOW"), // LOW or HIGH frequency mode for frequency synthesis

.DLL_FREQUENCY MODE ("LOW"), // LOW, HIGH, or HIGH SER frequency mode for DLL

.DUTY CYCLE CORRECTION ("TRUE"), // Duty cycle correction, TRUE or FALSE

.FACTORY JF(16’hf0f0), // FACTORY JF value suggested to be set to 16’hf0f0

.PHASE SHIFT(0), // Amount of fixed phase shift from -255 to 1023

.STARTUP WAIT ("FALSE") // Delay configuration DONE until DCM LOCK, TRUE/FALSE
) DCM _BASE inst (

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

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

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

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

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

.CLK90 (CLK90), // 90 degree DCM CLK output

.CLKDV (CLKDV) , // Divided DCM CLK out (CLKDV_DIVIDE)
.CLKFX (CLKFX) , // DCM CLK synthesis out (M/D)
.CLKFX180 (CLKFX180), // 180 degree CLK synthesis out
.LOCKED (LOCKED) , // DCM LOCK status output

.CLKFB (CLKFB) , // DCM clock feedback

.CLKIN (CLKIN) , // Clock input (from IBUFG, BUFG or DCM)
.RST (RST) // DCM asynchronous reset input

)

// End of DCM_BASE inst instantiation

5 MR 1E ¥R
Virtex—4 FPGA =t —+#— H A}
Virtex—4 FPGA 7 —# 3 —b : DC FitEB L OAAL vy T Rtk
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EIE: THAY ILAVE & XILINXs

DCM_PS
71)=5 47 : Digital Clock Manager with Basic and Phase Shift Features
cLian | DEM_PS | ciko
| CLK90
CLKFB | | CLK180
| CcLK270
RST | | CLK2X
| CLK2x180
PSINCDEC | | CLKDV
| CLKFX
PSEN | | CLKFX180
| LOCKED
PSCLK | | PSDONE
DO(15:0)
=

X10104

M=

ZOT WA AN, AT ERSRE 3 L OVE B 2 A Bl BE A R o 7 4 F oL — 3 WREZR DLL T,
ZOAYR—=F NI, VAT ATRERIESER7uy & AR L, il 5720, £<D FPGA 77V /r—ar T
ERENET, XA FIv7 Var 74Xzl —a NLBEREEIT DCMADV 2L, XA Iy 70T 7R AR
B4 13 DCM.BASE 2 FHL £,

R—rDERHA

K—h K 5 B
ruay 771/ AT
CLKO ) ! CLKIN 004 B B LA R 72 22 ML E T, 74T

IZ. CLKIN_DIVIDE BY 2 J@& % TRUE (Z3% & L7=%-& LA#M T, CLKIN @
A #50E CLKIN o E L RCIZ/2vEd, CLKFB B &8k L7z
4. CLKO 1Z CLKIN OAZAHICHI 2 BvET,

CLK90 7 1 CLKO E[EIUCA WS CALkEA 90 EL 7 hLermy s L ET,
CLK180 7 1 CLKO E[EIUC AW HCCI A% 180 JEL T LT=rmy & ILET,
CLK270 H 7 1 CLKO L[RIC A B TR MRA 270 £ 7 L iermy 7% 1L ET,
CLK2X A 1 T a—T 4 FA7 NP 50-50 |2 B BFREI NIz, CLKO LA R CHA

BN 250 rayr72HILET, DCM ey 2 REBIZR5ETIL, JE
BHENAN 70D 15T, Ta—T4 FAZND 25-75 DIy 7in
CLK2X IZH h&EnEd, Zhicky, DCM BNV —R Zrauy 7 2% L TIEL
Wy Ty REEIZR D F T,

CLK2X180 H 7 1 CLK2X E[RIUJE W H A% 180 EY 7 hLT-Z7uy & L ET,
CLKDV Hi 1 CLKO ENZAHAEIL T, CLKIN OF AR xR Li-7ay 73 &h
F4, 4ET A% 5T, CLKDV.DIVIDE BHCEELET, ¥ 74K T
IZ. CLKIN.DIVIDE BY 2 &% TRUE IZ3% EL7=% & LIS E. CLKIN O F
AP T CLKIN O JEHE R CIZ20ET,
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R—h4%

A

=]

i He

CLKFX

i

WOXTROONDE T D70y HIILET,
CLKFX @ JA##% = (M/D) x (CLKIN O£ %hJ8 3 %0

ZOA T, M T CLKFX MULTIPLY J&#: T EL. D % CLKFX DIVIDE
BHETHEELET, MBI D OEOFIFH, AJ13 LSO D o & EkE
FIX, 5 —Z— 2B RBL TSN, CLKEX A0 Epnnoyy
I, 74 —K w7 XX (CLKFB) 2MEHE5EE, CLKO, CLK2X, 8L
CLKDV OSLH ERY Ty /i ZBET, M & D OEIZAKED 72
A NFIXD Aivayr Ao ichizbNET, T 74T,
CLKIN_DIVIDE BY .2 J& % TRUE IC& E L7858 Lok L. CLKIN DA%
JE BT CLKIN OJEEE LR CIZRDET,

CLKFX180

i

CLKFX &FRIUJE W CALAEZ 180 EL 7 Li=7uyra i L £,

CLKIN

AT

DCM IZV—A& 7y 7 &G L £9, CLKIN OFE LT —4#> —FCa
ESNTHPANICTIMNERHVET, 7y ATMEBIT. ROV
oy 7 7—b L ET,

IBUFG : Z'a— L Zay 7 A iRy 77—, T/XAA LT DCM &
FIUCA (EE-1XT) 1255 IBUFG 2 9 5&, 7ay 7 A Sj /A0
HESNET,

BUFG/BUFGCTRL : N7 m— 3L ray 7 Ny 77—, B a—N
NEEEFERLTTF AR EDED DCM THEE TXET, 2 5D
DCM ZEFNCHRE 584 121%. DCM @ CLKIN B> i@ T £ 4,

IBUF : AJJ/8y 77—, IBUF T CLKIN ANZERE4 284 . PAD 775
DCM AT ~DAF 2 — TS T, Do 2 BT 2 REENH0
T, Zar 74X alb—arid HERLRNTIEE N,

CLKFB

AT

say M ORBIEEFTIEL Tray s AT ENFIERIZ DT-OICB BT 50
2y {55 Td, DCM IZ7 4 — R\ 7 & fHa32121%, CLKO )D&
% CLKFB AJNCHEERILE T4, NEEZ 4 — K \w 2 O 41% BUFG =2
R—=F PN LT, HER7 4 —F w7 DA 1X OBUF 8L IBURG %
AL %9, CLKFEEDBACK @M% IX i EL$£9, CLKFB v &5k
+%&. CLKO, CLKDV, LU CLKFX %% CLKIN OAFEICHi 2 B ET,
CLKFB B 286 LW 413, CLK FEEDBACK % "NONE” 128 EL
*9, ZOEE . CLKEX BX O CLKFX180 H i A% T4 A3, CLKIN @
MARIZIERI A DN ER A,

AT —Z AT/ AT

LOCKED

i

RART AR TET L, BAED B A TRE THHZ Lo m I [ H )

PSDONE

i

2 AF3v2 CLKIN L2k A}, High (1) ®EZIL CLKINL 23, Low (0) ™ &
X3 CLKIN2 2S58IRENF T, 2 207y /52 BIRTALENRNES
. ZOANE 1LIZLET,
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A

=]

i He

AT

DCM B &Vt LET, RSTE5IX, 727747 High OIERBVEYMT
T, RSTIR 5% 7% —h925L, 7XTD DCM 77 (LOCKED 1§ 5, A
T—BAMET, M Niray ) N =R says® 4 A7V LNIT Low 12729
F9, VEyMIFERYITHLD, 74T — Iz ray 7 Oth DA
VRNV RIZ 725120 T a—T 4 A TIVISERNTZD 7ay Z DA
Fa—DNPRESNRDREMENRHVET, 20D, T A AEYa 7 ¥
L—ar TG ARII AT E A E R T5561E RST B2 HT5
VEPRBHOET, RSTIEZET AT —hT 5L, kD CLKIN A 27 /VIZ[FHA
LC/uyrhay 7RI T A7 o AN LET, DCM AUty MEIZIE
Ly Z7E&NAIHTTBHI2iE, CLKIN [F B0t sh, 3 7oy s Ao
U EZETDHECRSTIEEET AT — ML CBLERHVET, EDOF
YA T, 7y N EZETHET DCM 2y NIRRT 0L ER’HDE
T, AT 4FX 2l —T g Tid, GWE BNRFREN5ET DCM (X B #ipgicy
TyMRBEEICHRESNET, Z0sov7id, GSR BMERENAEZELET,

PSCLK

A1

DCM i 7Ry — R a7 =G L ET, MY 7 7ay {551,
Eoray s —Z (NI ERITAR) THEE) T E9,

PSCLK o J& i ¥t P 1%, PSCLK_FREQ_LF/HF TEHBEL T (F—H T —h
%% M), CLKOUT PHASE SHIFT J&#:% "NONE” £7=i% "FIXED” |Zf% &
LTCWAEAITL, ZOANNETTURICHERTONENHYET,

PSINCDEC

AT

PSINCDEC A /7iZ. PSCLK (Z[R#L TV ¥4, CLKOUT_PHASE SHIFT 2%
EHE—ROWTINICHEESN TVDEXIC, NV T MREE A 7Y A
N T IVANT DD LES, MHY T MREREA L TVAN/ T 7Y
AT HE ZRUTECTH I 7ay 7 O FEN S 7 L E T, PSINCDEC
15573 High DB I1ZAL 7V AV, Low DEBERITT 7UAVPERE T,
CLKOUT_PHASE_SHIFT J& % "NONE” $£7-1% "FIXED” IR EL T\\53
BlE. COANNETTURICERTALERHYET,

PSEN

AT

PSEN A /JiZ. PSCLK (ZR#IL TV E4, CLKOUT PHASE SHIFT 7325%%
E—RIZRESNTNDHEXIZ, ZOFEFIZES TRIEMMEY 7 MBIl E
T, AIENAHS T RER ST HITIE, PSEN 1§ 5% PSCLK @ 1 Y427 L55
TITATINWCTDRERHYET, MHDOZEE L, CLKIN @ 100 & #57r&
PSCLK @ 3 J& #1453 % Nz 7= B LLN IS A 012720 . PSDONE 78 High 1272
LR ENET, MAENEAT DM, HIICER OBV T
IEFALER A, PSEN A R—7 L |Z72->TH 6 PSDONE A3 High (2725
FTORM. DCM O /170y 71X T ORI SZ —7 v hOAFRIZA LT
BELCVW& x4, PSDONE 78 High (22 -7=5, fifiy 7 MIZ% T T,
CLKOUT_PHASE_SHIFT J& % “NONE” $£7/-1% "FIXED” ICREL TW\\5 5
B ZOANNETTURICERTHOMLERHVET,

THAVDANFE

A ARR L =g

HE i

R

CORE Generator™ BX U 4% —K

HE4E

~7adH%R—h

R

OV ANE, BB CHEHTEET,
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AR R 1%

B T—45E B T4k ERER
CLK_FEEDBACK SCF “1X", 72X “1X” savy 74 —RKR I ERE
“NONE”
CLKDV_DIVIDE P NE 1.5, 2.0, 2.5, 3.0, |2.0 CLKDLL, CLKDLLE, CLKDLLHF,
3.5, 4.0, 4.5, 5.0, DCM D7 vav 74y JE 4 (CLKDV H77)
5.5.6.0. 6.5, 7.0, D5y JE A e E
7.5. 8.0, 9.0, 10.0,
11.0, 12.0, 13.0.
14.0. 15.0. 16.0
CLKFX_DIVIDE R 1~ 32 1 CLKFX /1045 8 ez 46 &
CLKFX_MULTIPLY HH 2 ~ 32 4 CLKFX H /10 fg & 48 7€
CLKINDIVIDE BY 2 | 77— {43 FALSE, TRUE FALSE DCM O A H7ay s @O Bz &
AT, MBI C T A 7y 7 &
Bk 2 Th A
CLKIN_PERIOD RN 1.25 ~ 1000.00 10.0 ANSray 7o E#% 1.25 ~ 1000.00
OFPH TR E (ns)
CLKOUT_PHASE_ prg=il “NONE” | “NONE” MY 7D E—REIEE
SHIFT “RIXED”.
"VARIABLE_
POSITIVE”,
"VARIABLE_
CENTER” .
"DIRECT”
DESKEW_ADJUST T “SOURCE._ “SYSTEM._ T4 =R SSADIEIE D B A I,
SYNCHRONOUS”, | SYNCHRONOUS” | V—Z[RHID AL Z—T A ZTHE 4
”SYSTEM_ DULERBHDET,
SYNCHRONOUS”,
0" ~ "15”
DFS_FREQUENCY_ S| “LOW” ., "HIGH” "LOW” AR EBAEROE T —REHE
MODE
DLL_FREQUENCY. SCFH “LOW” ., “"HIGH” “"LOW” DLL O T —N&i5 &
MODE
DUTY_CYCLE_ 7 — AR TRUE, FALSE TRUE CLKO, CLK90, CLK180, CLK270 ™ 4%
CORRECTION HOOT 2—F7 4 A7 NVEEE
FACTORY_JF 16 ¥ 16 B M FOF0 ZORMEIE, DCM OV y B — 7 4L —
FREICEBLES, AV IADO0
HBRBLICZOTFT 74V MEZEFE L
NTLIEEW,
PHASE_SHIFT LI -255 ~ 1023 0 RLFRS 7 NEAIRE, ZOMEOFMIX
CLKOUT_PHASE SHIFT O /E 12X »
THEARVET,
STARTUP_WAIT 7 — R H FALSE, TRUE FALSE TRUE |ZF%ET D&, DCM By 7k
BIZRPETary74Xal—ar A
H—K T T = ADRELZTA
A

Virtex-4 54751 (K (HDL F)
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VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DCM_PS: Digital Clock Manager Circuit
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

DCM_PS_inst : DCM_PS
generic map (

CLKDV_DIVIDE => 2.0, -- Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5

-= 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0
CLKFX_DIVIDE => 1, -- Can be any integer from 1 to 32
CLKFX MULTIPLY => 4, -- Can be any integer from 2 to 32
CLKIN_DIVIDE BY 2 => FALSE, -- TRUE/FALSE to enable CLKIN divide by two feature
CLKIN PERIOD => 10.0, -- Specify period of input clock in ns from 1.25 to 1000.00
CLKOUT_ PHASE SHIFT => "NONE", -- Specify phase shift mode of NONE, FIXED,

-- VARIABLE POSITIVE, VARIABLE CENTER or DIRECT
CLK_FEEDBACK => "1X", -- Specify clock feedback of NONE or 1X
DCM PERFORMANCE MODE => "MAX SPEED", -— Can be MAX SPEED or MAX RANGE
DESKEW_ADJUST => "SYSTEM SYNCHRONOUS", -- SOURCE_SYNCHRONOUS, SYSTEM SYNCHRONOUS or
-= an integer from 0 to 15
DFS_FREQUENCY MODE => "LOW", -- HIGH or LOW frequency mode for frequency synthesis
DLL FREQUENCY MODE => "LOW", -- LOW, HIGH, or HIGH SER frequency mode for DLL
DUTY CYCLE CORRECTION => TRUE, -- Duty cycle correction, TRUE or FALSE
FACTORY JF => X"FOFO", —-- FACTORY JF Values Suggested to be set to X"FOF0"
PHASE SHIFT => 0, -- Amount of fixed phase shift from -255 to 1023
STARTEP_WAIT => FALSE) -- Delay configuration DONE until DCM LOCK, TRUE/FALSE
port map (

CLKO => CLKO, -- 0 degree DCM CLK ouptput
CLK180 => CLK180, -- 180 degree DCM CLK output
CLK270 => CLK270, -- 270 degree DCM CLK output
CLK2X => CLK2X, -- 2X DCM CLK output
CLK2X180 => CLK2X180, -- 2X, 180 degree DCM CLK out
CLK90 => CLK90, -- 90 degree DCM CLK output
CLKDV => CLKDV, -- Divided DCM CLK out (CLKDV_DIVIDE)
CLKFX => CLKFX, -- DCM CLK synthesis out (M/D)
CLKFX180 => CLKFX180, -- 180 degree CLK synthesis out
DO => DO, -- 1l6-bit data output for Dynamic Reconfiguration Port (DRP)
LOCKED => LOCKED, -—- DCM LOCK status output
PSDONE => PSDONE, -- Dynamic phase adjust done output
CLKFB => CLKFB, -— DCM clock feedback
CLKIN => CLKIN, -- Clock input (from IBUFG, BUFG or DCM)
PSCLK => PSCLK, -- Dynamic phase adjust clock input
PSEN => PSEN, -- Dynamic phase adjust enable input
PSINCDEC => PSINCDEC, -- Dynamic phase adjust increment/decrement
RST => RST -- DCM asynchronous reset input

)

-- End of DCM_PS inst instantiation

Virtex-4 547 31) 54K (HDL A)
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& XILINXe %3 E. TL AV
. = -, ~ ~
Verilog i1t ([ REF L T—23Y)
// DCM_PS: Dynamic Phase Shift Digital Clock Manager Circuit
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
DCM_PS # (
.CLKDV_DIVIDE(2.0), // Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5
// 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0
.CLKFX DIVIDE(l), // Can be any integer from 1 to 32
.CLKFX MULTIPLY (4), // Can be any integer from 2 to 32
.CLKIN DIVIDE BY 2 ("FALSE"), // TRUE/FALSE to enable CLKIN divide by two feature
.CLKIN PERIOD(10.0), // Specify period of input clock in ns from 1.25 to 1000.00
.CLKOUT_ PHASE SHIFT ("NONE"), // Specify phase shift mode of NONE, FIXED,
// VARIABLE POSITIVE, VARIABLE CENTER or DIRECT
.CLK_FEEDBACK ("1X"), // Specify clock feedback of NONE, 1X or 2X
.DCM_PERFORMANCE_MODE("MAX_SPEED") , // Can be MAX SPEED or MAX RANGE
.DESKEW_ADJUST ("SYSTEM SYNCHRONOUS"), // SOURCE_SYNCHRONOUS, SYSTEM SYNCHRONOUS or
// an integer from 0 to 15
.DFS_FREQUENCY MODE ("LOW"), // HIGH or LOW frequency mode for frequency synthesis
.DLL_FREQUENCY_ MODE ("LOW"), // LOW, HIGH, or HIGH_SER frequency mode for DLL
.DUTY CYCLE CORRECTION ("TRUE"), // Duty cycle correction, TRUE or FALSE
.FACTORY JF(16’hf0£f0), // FACTORY JF value suggested to be set to 16’hf0f0
.PHASE SHIFT(0), // Amount of fixed phase shift from -255 to 1023
.STARTUP_WAIT ("FALSE") // Delay configuration DONE until DCM LOCK, TRUE/FALSE
) DCM PS inst (
.CLKO (CLKO) , // 0 degree DCM CLK output
.CLK180 (CLK180), // 180 degree DCM CLK output
.CLK270 (CLK270), // 270 degree DCM CLK output
.CLK2X (CLK2X) , // 2X DCM CLK output
.CLK2X180 (CLK2X180), // 2X, 180 degree DCM CLK out
.CLK90 (CLK90), // 90 degree DCM CLK output
.CLKDV (CLKDV) , // Divided DCM CLK out (CLKDV_DIVIDE)
.CLKFX (CLKFX) , // DCM CLK synthesis out (M/D)
.CLKFX180 (CLKFX180), // 180 degree CLK synthesis out
.DO (DO) , // 16-bit data output for Dynamic Reconfiguration Port (DRP)
.LOCKED (LOCKED) , // DCM LOCK status output
. PSDONE (PSDONE) , // Dynamic phase adjust done output
.CLKFB (CLKFB), // DCM clock feedback
.CLKIN (CLKIN), // Clock input (from IBUFG, BUFG or DCM)
.PSCLK (PSCLK) , // Dynamic phase adjust clock input
.PSEN (PSEN) , // Dynamic phase adjust enable input
.PSINCDEC (PSINCDEC), // Dynamic phase adjust increment/decrement
.RST (RST) // DCM asynchronous reset input
)i
// End of DCM PS inst instantiation
& ¥ 1 ¥
Virtex—4 FPGA &t —4%— HAF
Virtex-4 FPGA 7 —% > —} : DC FtEl L OAA v T F itk
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EIE: THAY ILAVE & XILINXs

DSP48

T 47 : 18x18 Signed Multiplier Followed by a Three—Input Adder with Optional Pipeline
Registers

A(17:0) BCOUT(17:0)

B(17:0) PCOUT(47:0)

C(47:0) P(47:0)

OPMODEI6:0]

SUBTRACT

CARRYIN

CARRYINSEL(1:0)
|

CEA

CEB

CEC

CEM

CEP
CECTRL

CECARRYIN

CECINSUB
RSTA
RSTB
RSTC

RSTM

RSTP
RSTCTRL

RSTCARRYIN

CLK
BCIN(17:0)

PCIN(47:0)

X10251

M=

:0)%“47“‘4"/ TLAVRDATA AL, 48 B "D H N a5 DSP F U2 NS BT ) — g TER T 57290

RSN TZar R—3 U TT A, MACC 2=y 2 CARKEEEERT AU —ar Tl T84 2
TWET, AR DSPA8 AT A AL, RESGEIMEA R THRSIN TWET, RERT. 2 DD 18 By MNF B
2 DFFEARTUREATIEL, ZOFERE 36 B MISATE 2 OMBTHAILET, #ERIT, 48 B M 5Ptk
ENFET, MELRI. 3 DD 48 B NF A& 2 DA RTUREATIEL, ZOMERE 48 By MNF 5 AF& 2 O
BCTHAOLET,

MBEEROA LT REL T, BREIROH T AR — A, FRITMEZROL P 2F 5N Ui (BREEERE) 2 AT
XFET, 48BN ATIE, A= R—T7 0 —IZRDETIZ 36 b T RD 4096 BIEN A[HE T,
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& XILINXs FEIE: THAY ILAVE

AR— D 5t 5

R—t4 L) & HRE

CLK I 1 DSP48 a7

A I 18 FHBBO A NS, IELZRDO MSW A S ELTHHHTEES,

B I 18 FHIRO B AT, MNEERD LSW AHELTHEATEET,

BCIN I 18 RO AA—K B AT, MELRD LSW AL THHE
HATEEd,

C I 48 IEZD C AT

PCIN I 48 AT DSP AT A RpH I A — RS V- IR RO C AT

CARRYIN I 1 MFE DX — A H

SUBTRACT I 1 0 = add, 1= (C, PCIN) - (mult, A:B)

OPMODE I 7 DSP48 A7 A AD N ZR DO HIHH A 77 (OpMode DF A& Z )

CARRYINSEL I 2 X — DY — 2% ®IR (CARRINSEL DFE %S )

CEA I 1 sy Ax—7 (0 = fRFF, 1 = AREG ZA X —7 V)

CEB I 1 sy AR—7 (0= {RFF, 1 = BREG AR —7 /L)

CEC I 1 suayy Ax—7 ) (0 ={RFF, 1 = CREG A R—7 /L)

CEP I 1 suayy Ax—7 L (0 ={RFF, 1 = PREG &A1 F—7 /L)

RATTA VIO AR EEET DA ENE
WAL, INAT A VIORARABTERTHERBEEEZ RLET,

B pHE

AREG 0= 332, 1=1fEEEM. 2 =2 @]
BREG 0=/3A"2,1=1fEEEH, 2 =2 {EfEH
CREG 0=/ 314,32, 1=1 {EfEH

PREG 0 =343, 1=1 {8 H

MREG 0= 314,321 =1 {EfEH
SUBTRACTREG 0=/3A23Z 1 =1 fEEM
OPMODEREG 0= 347321 =1 flfEH
CARRYINSELREG 0= A2 1 =1 fE{EH

2 DO B A& RE L

DSP48 AFGARIZE FNARELIT. IS LY X I8 BV ID 2 DMEREL T, fEH% 36 By MFBHX 2 i<
HALET, REREIA T —RNERTOE, JORBOFERFREERTEET, FEHEEFEAE oL
U, e LEfF e Lo B | BRBREE B BUE R, LoV &2 OIS A RHE T RS S H T A& fl
WA TVANTEET, 2 DOMNLLIZH AT IvT T—HATIR—=BHVET, AR —FTIL, 18 VRO
f&T —HFX 1T BV O HR LT — B3R —hShvE T,

X\ Y. BN Z = vF 7L o —

BI/EE—F (OpMode) A& AT 2L BEFRICT AL OMEEAEE TXFES, 722213, T2 —F%&EE
THE, BT AN B LET, OpMode B MME, 27 4F 2l —3 92 RAM THIEIL TL AKX ICHVIATZ
EMTEET,
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& XILINXs

W DFEIZ, OpMode DfEE, MIEE R IZT — #2953 2O~ A F T LI —DOH N TOMREEZRLET, 7
v h® OpMode #illf#lI%, ~VF 7L 7% —DEL 7 B MIpEITEET, BL7F EvhOMAEDEIZL- T,
FEHTERWLOLHVET, RESBHNZRINLEGA. X BIOY WO~V F T Lo —nEwEIEGH 112X

RS ET,

OpMode Iy s LI X\ Y, Z &~V TF T Lo — M)

MEERIZHEBINDE X TILFILIY—

2 7 OpMode H A

Z Y X

XXX XX 0 0 (F7H/H)
XXX 1 1 SRR
XXX XX 10 P

XXX XX 11 A % B L

OpMode |k BV I X Y, Z &~V F T Lo — )

IMRESRICHBIND Y TILFTILIY—

2 ¥ OpMode H A

Z Y X

XXX 0 XX 0(F7+/LH)
XXX 1 1 PSCR V)
XXX 10 XX FiE

XXX 11 XX C

OpMode filffie’ b ELI7h X\ Y, Z &~V TF T L7 —H7

MBERIZEBEINBDY JILFTILIY—

2 ¥ OpMode H A

Z Y X

XXX 0 XX 0 (F7411H)
XXX 1 1 RHZRH T
XXX 10 XX ANIE

XXX 11 XX C

3 AN AR e >

ISR D H T, FIHEA T — 2 A DIk ELES, OpMode X, BiDEZL a0 TRLEZEIT, 3 DD
RO AN END X, Y, Z N TF T LI —~DANEBIRLET, BESHDDEBRINDE, X BLOY
Y T T LI =0l BNMEASNET, MREZRO AN ERRE LD, MEE S A IROMEEE MR 32050
HVFET, AN~V F T IV —LEEEIZ, OpMode B MZIVZDOMERED — A8 E TEXET, IRDFEIZ, ZOHEEE
ZaRLET, LB /- IIMAE TR EZ R WA OAT — MoV EEShET,

16 # OpMode 2 # OpMode MBEFOH A SR BA

[6:0] ZY X

0x00 000 00 00 +/- CIN 0

0x02 000 00 10 +/= (P + CIN) P Z{R¥r
0x03 000 00 11 +/- (A:B + CIN) A:B ELZb

Virtex-4 54731 H4F (HDL A)
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& XILINXs

16 # OpMode 2 # OpMode MBEFOE A E

[6:0] ZYX

0x05 000 01 01 +/= (A +/- B + CIN) Fe

0x0c 000 11 00 +/-(C + CIN) C L Zh

0x0e 000 11 10 +/=(C + P + CIN) TA4—R A IR

0x0f 000 11 11 +/- (A:B +C +CIN) 36 By MINFE &

0x10 001 00 00 PCIN +/- CIN P AR —FK LIk

0x12 001 00 10 PCIN +/- (P + CIN) P B A —R 74 —K w7

0x13 001 00 11 PCIN +/~(A:B + CIN) P IR —RINE

0x15 001 01 01 PCIN +/- (A +/- B + CIN) P WA —RFH/INE

Oxlc 001 11 00 PCIN +/- (C + CIN) P B A — RN

Oxle 001 11 10 PCIN +/= (C+P+ CIN) P B R —R 74 —R w7 NG/ I

Oxlc 001 11 11 PCIN +/- (A:B+C + CIN) P h A4 — K IN%/ i

0x20 010 00 00 P +/- CIN P R EF

0x22 010 00 10 P +/- (P + CIN) A e AP -

0x23 010 00 11 P +/- (A:B + CIN) T4 —R s

0x25 010 01 01 P +/- (A +/- B + CIN) e/ B

0x2c 010 11 00 P +/- (C + CIN) TA4—RA IR

0x2e 010 11 10 P +/- (C + P+ CIN) HT I T 4— R T

0x2f 010 11 11 P +/- (A:B + C + CIN) TA—R Sy 7N/ I

0x30 011 00 00 C +/- CIN C L Zh

0x32 011 00 10 C +/- (P + CIN) T4— Ry 7N

0x33 011 00 11 C +/- (A:B + CIN) 36 B MINE 2

0x35 011 01 01 C +/- (A +/- B+ CIN) FE/INE

0x3c 011 11 00 C +/- (C + CIN) 5T

0x3e 011 11 10 C+/-(C+P+CIN) BT NVINE T 4—R 3w 7 NG

0x3f 011 11 11 C +/-(A:B + C + CIN) DI

0x50 101 00 00 Shift(PCIN) +/~ CIN 17 s 7R P AR —R EL I

0x52 101 00 10 Shift(PCIN) +/~ (P + CIN) 1TEYR TP HRT—F 7 4—F
Ry 7N

0x53 101 00 11 Shift(PCIN) +/- (A:B + CIN) 17Tk 7k P HAS—RINE

0x55 101 01 01 Shift(PCIN) +/~ (A +/- B + CIN) 17TEYh 7P RE/ME

0x5¢ 101 11 00 Shift(PCIN) +/- (C + CIN) 17Evh 78 P AR —RE

0x5e 101 11 10 Shift(PCIN) +/- (C + P + CIN) 1TEYR TP HRT—F 7 4—F
7 INEL /N

0x5¢ 101 11 11 Shift(PCIN) +/- (A:B + C + CIN) 17T yh 78 P HAr—FINE/ N

0x60 110 00 00 Shift(P) +/- CIN 17T EYh Tk 7 4—F Ry

Virtex-4 54751 (K (HDL F)
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16 # OpMode 2 # OpMode MBEFOE A E

[6:0] ZY X

0x62 110 00 10 Shift(P) +/- (P + CIN) 1TEYRN VTR 74—\ 7 /T 4—F
Ry 7N

0x63 110 00 11 Shift(P) +/- (A:B + CIN) 1TEYR T T4—R w7 %

0x65 110 01 01 Shift(P) +/- (A +/- B + CIN) 17TEYh 7k 74—R o7 R/ R

0x6¢ 110 11 00 Shift(P) +/~ (C + CIN) 1TEYh Tk 74— R w7 iR

0x6e 110 11 10 Shift(P) +/- (C + P + CIN) 1TEYN YT T4—=FNR /T —
R 7 N/ N

0x6f 110 11 11 Shift(P) +/- (A:B + C + CIN) 17TEYh 7k Z4—R 7R/ &

Frl)— nPy 7 THR—=FSNDMY LT /#0 FiFE—F
OpMode A7), 3 AJJNEREGR~DT —Z ATy WA Y MIIA I &R O 3y — A a7 of

RERLET,

CarrylnSel {5 5, WHEHIHE15 5. 3L OpMode fill#1E B, 2> 74X =2l —a RAM THIEIL TL Y A IZED
A ZENTEET L —D~ AL FFLIH— SRV TRT), 2RI, HIEE S AT I DRIEE T —#
DA TFTAPRIEE — ST AHZENTEX LT, CarrylnSel 5, & H1E1{E B . OpMode #HI#1E B I1XFCV Y ME
%5 (RSTCTRL) A L | J A 815 75 & OpMode Hl#EME S1XRC 70y ARX—T NMEFEHEHALET, /rvs A
F—TNAEEHT DL, BEIELT, HI#E &7 AT —T VS TEET,

THAUDANFE
AVAR L =gy af
Ejid HELE
CORE Generator™ X N7 4 —F A Af
~7adHR—h PN
ZOxTVACNL, BB CHEHTEET,
oL ~ |,
ERAARELE
B T—42% | {E TIAILE sRER
AREG I 0.1.2 1 A ANV P ARE BT BN ERRELET,
B_INPUT | "DIRECT” . “DIRECT” "DIRECT” : #{F¥1% B
”"CASCADE” "CASCADE” : #%%X BCIN
BREG LI 0.1.2 1 B ANV VAR T D0 &R ELET,
CARRYINREG O 0.1 1 CARRYIN A)DARATF T4 LA
CARRYINSELREG R 0.1 1 CARRYINSEL D34S 514 LI REH
CREG I 0.1,2 1 C ANV REZAT T DM E I TR E
LET,
LEGACY MODE == “NONE”. "MULT18X18S” | DCM OWHEBBMRR E, T 74NV MENLE
“"MULT18X18”, HLARWTEEN,
“MULT18X18S”
MREG HH 0.1 1 FHIBDBEIZV U AZ T DINE IR
FLET, /1 X—T N =1/FTAAT—T )L =0
Virtex-4 54731 H4F (HDL A)
58 http://japan.xilinx.com UG619 (14.1) 2012 &£ 4 A 24 H




& XILINXs

b
ot
al
%

B T—5E | fE T4 &t BA

OPMODEREG FLH 0.1 1 OpMode AJJ LD AT T4 LU AZER
PREG TR 0.1 1 C ANV VAR EMT IV ERELET,
SUBTRACTREG EE3 0.1 1 SUBTRACT AJJ LD AT T LIRS

VHDL Bk (A REVT—3Y)
WD 2 SOXNFIELZNEAIL. 2 — L Ty T AT B =S ORI T E3

Library UNISIM;

use UNISIM.vcomponents.all;

-- DSP48: DSP Function Block
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

DSP48 inst : DSP48
generic map (

o

AREG => 1, -- Number of pipeline registers on the A input, 0, 1 or 2

BREG => 1, -- Number of pipeline registers on the B input, 0, 1 or 2

B _INPUT => "DIRECT", -- B input DIRECT from fabric or CASCADE from another DSP48

CARRYINREG => 1, —- Number of pipeline registers for the CARRYIN input, 0 or 1

CARRYINSELREG => 1, -- Number of pipeline registers for the CARRYINSEL, 0 or 1

CREG => 1, -- Number of pipeline registers on the C input, 0 or 1

LEGACY MODE => "MULT18X18S", -- Backward compatibility, NONE, MULT18X18 or MULT18X18S

MREG => 1, -- Number of multiplier pipeline registers, 0 or 1

OPMODEREG => 1, -- Number of pipeline regsiters on OPMODE input, 0 or 1

PREG => 1, -- Number of pipeline registers on the P output, 0 or 1

SUBTRACTREG => 1) -- Number of pipeline registers on the SUBTRACT input, 0 or 1
port map (

BCOUT => BCOUT, -- 18-bit B cascade output

P => P, -- 48-bit product output

PCOUT => PCOUT, -- 48-bit cascade output

A => A, -- 18-bit A data input

B => B, -- 18-bit B data input

BCIN => BCIN, -- 18-bit B cascade input

c =>C, -- 48-bit cascade input

CARRYIN => CARRYIN, -- Carry input signal

CARRYINSEL => CARRYINSEL, -- 2-bit carry input select

CEA => CEA, -- A data clock enable input

CEB => CEB, -- B data clock enable input

CEC => CEC, -- C data clock enable input

CECARRYIN => CECARRYIN, -- CARRYIN clock enable input

CECINSUB => CECINSUB, -- CINSUB clock enable input

CECTRL => CECTRL, -- Clock Enable input for CTRL regsitersL

CEM => CEM, -- Clock Enable input for multiplier regsiters

CEP => CEP, -- Clock Enable input for P regsiters

CLK => CLK, -- Clock input

OPMODE => OPMODE, -- 7-bit operation mode input

PCIN => PCIN, -- 48-bit PCIN input

RSTA => RSTA, -- Reset input for A pipeline registers

RSTB => RSTB, -- Reset input for B pipeline registers

RSTC => RSTC, -- Reset input for C pipeline registers

RSTCARRYIN => RSTCARRYIN, -- Reset input for CARRYIN registers

RSTCTRL => RSTCTRL, -- Reset input for CTRL registers

RSTM => RSTM, -- Reset input for multiplier registers

RSTP => RSTP, -- Reset input for P pipeline registers

SUBTRACT => SUBTRACT -- SUBTRACT input

)i

-- End of DSP48 inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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Verilog E81 (A RAV T —23Y)

// DSP48: DSP Function Block

// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
DSP48 # (
.AREG (1), // Number of pipeline registers on the A input, 0, 1 or 2
.BREG (1), // Number of pipeline registers on the B input, 0, 1 or 2
.B_INPUT ("DIRECT"), // B input DIRECT from fabric or CASCADE from another DSP48
.CARRYINREG (1), // Number of pipeline registers for the CARRYIN input, 0 or 1
.CARRYINSELREG (1), // Number of pipeline registers for the CARRYINSEL, 0 or 1
.CREG (1), // Number of pipeline registers on the C input, 0 or 1
.LEGACY MODE ("MULT18X18S"), // Backward compatibility, NONE, MULT18X18 or MULT18X18S
.MREG (1), // Number of multiplier pipeline registers, 0 or 1
.OPMODEREG (1) , // Number of pipeline regsiters on OPMODE input, 0 or 1
.PREG (1), // Number of pipeline registers on the P output, 0 or 1
.SUBTRACTREG (1) // Number of pipeline registers on the SUBTRACT input, 0 or 1
) DSP48 inst (
.BCOUT (BCOUT), // 18-bit B cascade output
.P(P), // 48-bit product output
.PCOUT (PCOUT), // 48-bit cascade output
LA (R, // 18-bit A data input
.B(B), // 18-bit B data input
.BCIN (BCIN), // 18-bit B cascade input
.C(C), // 48-bit cascade input

)i

.CARRYIN (CARRYIN), // Carry input signal
.CARRYINSEL (CARRYINSEL), // 2-bit carry input select

.CEA (CER), // A data clock enable input
.CEB (CEB), // B data clock enable input
.CEC (CEC), // C data clock enable input

.CECARRYIN (CECARRYIN), // CARRYIN clock enable input
.CECINSUB (CECINSUB), // CINSUB clock enable input
.CECTRL (CECTRL), // Clock Enable input for CTRL regsiters

.CEM(CEM) , // Clock Enable input for multiplier regsiters
.CEP (CEP), // Clock Enable input for P regsiters

.CLK (CLK) , // Clock input

.OPMODE (OPMODE) , // 7-bit operation mode input

.PCIN (PCIN), // 48-bit PCIN input

.RSTA (RSTA), // Reset input for A pipeline registers

.RSTB (RSTB) , // Reset input for B pipeline registers

.RSTC (RSTC) , // Reset input for C pipeline registers

.RSTCARRYIN (RSTCARRYIN), // Reset input for CARRYIN registers
.RSTCTRL (RSTCTRL), // Reset input for CTRL registers
.RSTM(RSTM), // Reset input for multiplier registers
.RSTP(RSTP), // Reset input for P pipeline registers

. SUBTRACT (SUBTRACT) // SUBTRACT input

// End of DSP48 inst instantiation

EER N

Virtex-4 FPGA = —#— H AR
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& XILINXs FEIE: THAY ILAVE

EMAC

71)25 47 : Fully integrated 10/100/1000 Mb/s Ethernet Media Access Controller (Ethernet
MAC)

BZE
ZOTHFAL L AT, Virtex®-4 PowerPC® 7'ty # %A —H Xy MR TEHEIICLET, A— Kb MAC
(EMAC) Ti, IROBEREN R —hSN T ET,
FERITHA SN 10/100/1000 Mb/s A — %>~ MAC
IEEE 802.3-2002 K& (2 HEHL
BTEEITE T EBEERE
WE (PHY) LAY —TCAT V=7 I\%Fﬁl ﬁﬂ‘?‘é MII (Media Independent Interface) ffillfl (MDIO) A+ #—7 = A A
Wt~ 72— T 7AW 6E
VLAN 7L — A% HHE—h
WERZ L — L ¥y 7 B 258 E 7 HE
EEBLOZEAROM G E2BETHA R TL—h FxyZ 3 —4 X (FCS) 74— /LR &% E I HE
EECTHEVST 47 %[5 T FCS 74—V K AN 7 %4k
HRAN A B —T 2 AAPLREB LR E=F—FHE

IN—RT 27 CBINAGER T NA X v ha—/L LY ZZ (DCR) NAE-1E 1G A—H %y s MAC /XA FRAR
A B—T AR

A —H vk MAC fillfHl PAUSE 7L — 2% i Lz v — il i1 4 5% & FTHE Gt AR £/ I3 IE R BRIC A R — 7 L AT fE
EEODREEDY vy R 7L — A& R—h
2=F AR, LT F Y AL, T —RKF ¥ AN TRUVAHOZET RV A 74V H— %532 E I HE

MII (Media Independent Interface ), GMII (Gigabit Media Independent Interface). 33 T" Reduced Gigabit Media
Independent Interface (RGMII)

VN FXATE YR hTr v — 23— (MGT) T L T4 T 7 1000BASE-X A T VAT —vak
BT 572D D 1000BASE-X PCS (Physical Coding Sublayer) 35X T8 PMA (Physical Medium Attachment)
TLAY—%EH

MGT A% —7 A APBHE O/ PHY L A —~0 SGMII (Serial Gigabit Media Independent Interface)
ZY R —h

R—rDEREA
AN H A
RESET

TIEEMACOCONFIGVEC [79:0]
TIEEMAC1CONFIGVEC [79:0]
TIEEMACOUNICASTADDR [47:0]
TIEEMAC1UNICASTADDR [47:0]
PHYEMACOGTXCLK
PHYEMACIGTXCLK
CLIENTEMACODCMLOCKED EMACOCLIENTANINTERRUPT
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AR

7

CLIENTEMAC1DCMLOCKED

EMACI1CLIENTANINTERRUPT

CLIENTEMACORXCLIENTCLKIN

EMACOCLIENTRXCLIENTCLKOUT

EMACOCLIENTRXD [15:0]

EMACOCLIENTRXDVLD

EMACOCLIENTRXDVLDMSW

EMACOCLIENTRXGOODFRAME

EMACOCLIENTRXBADFRAME

EMACOCLIENTRXFRAMEDROP

EMACOCLIENTRXDVREG6

EMACOCLIENTRXSTATS [6:0]

EMACOCLIENTRXSTATSBYTEVLD

EMACOCLIENTRXSTATSVLD

CLIENTEMACIRXCLIENTCLKIN

EMAC1CLIENTRXCLIENTCLKOUT

EMAC1CLIENTRXD [15:0]

EMACI1CLIENTRXDVLD

EMAC1CLIENTRXDVLDMSW

EMAC1CLIENTRXGOODFRAME

EMAC1CLIENTRXBADFRAME

EMAC1CLIENTRXFRAMEDROP

EMAC1CLIENTRXDVREG6

EMACI1CLIENTRXSTATS [6:0]

EMACICLIENTRXSTATSBYTEVLD

EMACI1CLIENTRXSTATSVLD

CLIENTEMACOTXGMIIMIICLKIN

EMACOCLIENTTXGMIIMIICLKOUT

CLIENTEMACOTXCLIENTCLKIN

EMACOCLIENTTXCLIENTCLKOUT

CLIENTEMACOTXD [15:0]

EMACOCLIENTTXACK

CLIENTEMACOTXDVLD

EMACOCLIENTTXCOLLISION

CLIENTEMACOTXDVLDMSW

EMACOCLIENTTXRETRANSMIT

CLIENTEMACOTXUNDERRUN

EMACOCLIENTTXSTATS

CLIENTEMACOTXIFGDELAY [7:0]

EMACOCLIENTTXSTATSBYTEVLD

CLIENTEMACOTXFIRSTBYTE

EMACOCLIENTTXSTATSVLD

CLIENTEMACITXGMIIMIICLKIN

EMAC1CLIENTTXGMIIMIICLKOUT

CLIENTEMACITXCLIENTCLKIN

EMACICLIENTTXCLIENTCLKOUT

CLIENTEMACI1TXD [15:0]

EMACICLIENTTXACK

CLIENTEMACITXDVLD

EMACI1CLIENTTXCOLLISION

CLIENTEMACITXDVLDMSW

EMACI1CLIENTTXRETRANSMIT

CLIENTEMAC1TXUNDERRUN

EMACICLIENTTXSTATS

CLIENTEMACI1TXIFGDELAY [7:0]

EMACICLIENTTXSTATSBYTEVLD
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AR

7

CLIENTEMACITXFIRSTBYTE

EMACICLIENTTXSTATSVLD

CLIENTEMACOPAUSEREQ

CLIENTEMACOPAUSEVAL [15:0]

CLIENTEMAC1PAUSEREQ

CLIENTEMAC1PAUSEVAL [15:0]

HOSTADDR [9:0]

HOSTMIIMRDY

HOSTCLK

HOSTRDDATA [31:0]

HOSTMIIMSEL

HOSTOPCODE [1:0]

HOSTREQ

HOSTWRDATA [31:0]

HOSTEMAC1SEL

DCREMACCLK DCRHOSTDONEIR
DCREMACENABLE EMACDCRACK

DCREMACDBUS [0:31]

EMACDCRDBUS [0:31]

DCREMACABUS [8:9]

DCREMACREAD

DCREMACWRITE

PHYEMACORXCLK

EMACOPHYTXCLK

PHYEMACORXD [7:0]

EMACOPHYTXD [7:0]

PHYEMACORXDV EMACOPHYTXEN
PHYEMACORXER EMACOPHYTXER
PHYEMACOMIITXCLK

PHYEMACOCOL

PHYEMACOCRS

PHYEMACIRXCLK EMACIPHYTXCLK

PHYEMACIRXD [7:0]

EMACIPHYTXD [7:0]

PHYEMACI1RXDV EMAC1PHYTXEN
PHYEMACIRXER EMACIPHYTXER
PHYEMACIMIITXCLK

PHYEMAC1COL

PHYEMACICRS

PHYEMACOSIGNALDET

EMACOPHYENCOMMAALIGN

PHYEMACOPHYAD [4:0] EMACOPHYLOOPBACKMSB
PHYEMACORXCLKCORCNT [2:0] EMACOPHYMGTRXRESET
PHYEMACORXBUFSTATUS [1:0] EMACOPHYMGTTXRESET
PHYEMACORXCHARISCOMMA EMACOPHYPOWERDOWN

PHYEMACORXCHARISK

EMACOPHYSYNCACQSTATUS

Virtex-4 54751 (K (HDL F)
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AR 7
PHYEMACORXCHECKINGCRC EMACOPHYTXCHARDISPMODE
PHYEMACORXCOMMADET EMACOPHYTXCHARDISPVAL

PHYEMACORXDISPERR

EMACOPHYTXCHARISK

PHYEMACORXLOSSOFSYNC [1:0]

PHYEMACORXNOTINTABLE

PHYEMACORXRUNDISP

PHYEMACORXBUFERR

PHYEMACOTXBUFERR

PHYEMACI1SIGNALDET

EMAC1PHYENCOMMAALIGN

PHYEMAC1PHYAD [4:0] EMACIPHYLOOPBACKMSB
PHYEMACIRXCLKCORCNT [2:0] EMACIPHYMGTRXRESET
PHYEMACIRXBUFSTATUS [1:0] EMACIPHYMGTTXRESET
PHYEMACIRXCHARISCOMMA EMAC1PHYPOWERDOWN

PHYEMACIRXCHARISK

EMACIPHYSYNCACQSTATUS

PHYEMAC1RXCHECKINGCRC

EMAC1PHYTXCHARDISPMODE

PHYEMACIRXCOMMADET

EMACIPHYTXCHARDISPVAL

PHYEMAC1RXDISPERR

EMACIPHYTXCHARISK

PHYEMACIRXLOSSOFSYNC [1:0]

PHYEMACIRXNOTINTABLE

PHYEMAC1IRXRUNDISP

PHYEMAC1RXBUFERR

PHYEMACI1TXBUFERR

PHYEMACOMCLKIN EMACOPHYMCLKOUT

PHYEMACOMDIN EMACOPHYMDOUT
EMACOPHYMDTRI

PHYEMACIMCLKIN EMACIPHYMCLKOUT

PHYEMACIMDIN EMACIPHYMDOUT
EMACIPHYMDTRI

THALDANFE
ASARR =gy aJ
% S
CORE Generator™ 8L 74—k HELE
~7ad¥R—h AAf

ZOZLACNI, BB THEHATEET,

Virtex-4 547 31) 54K (HDL A)
64 http://japan.xilinx.com UG619 (14.1) 2012 &£ 4 A 24 H




& XILINXe

MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi

Virtex-4 54751 (K (HDL F)

UG619 (14.1) 2012 &£ 4 B 24 H http://japan.xilinx.com

65


http://japan.xilinx.com/support/documentation/virtex-4_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-4_data_sheets.htm

& XILINXs

FDCE

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

CE |

_C}|

CLR o7

BE

ZOTHPAL TUACNE, Iyl AX—=T NVERRMZVT BHLE—0 D A7 7V T T7uy 7T, rays A
F—7 L (CE) # High., JEFHZUT (CLR) 2% Low DA, 712 (C) A3 Low 75 High ([CHI0 b AL |(CT —4
AT D) DIERNT =4 HH (Q kb ET, CLR 23 High I2725E 1FAD TR TOANIEMESI, H1 (Q &
@2 Low 12Uty hSET, CE 2 Low D6, 7uy 7 BRBITEASNET,

BT, 20TV T Try FIIERBICIIT S, H725 Low (2720 %9, FPGA Tid, 7m—sL &b/
Utvh (GSR) &7 7T 471058, BIFH AFEORELZY 2L —3 a0 T&EET, GSRDOF 74V MIT VT 17 High
T 23, STARTUP_architecture 3> RV D GSR AN JJDRIIA L N—Z—%BINTHET 7747 Low IZTEET,

mIER

AR Hh
CLR CE D C Q

1 X X X 0

0 0 X X ZEib7eL
0 1 D 1 D
THALDARNFE

AAR v T— gy af

Hewm He

CORE Generator™ BL O 4 —FK ]

~7uadDYR—h AH\]
ZOZV AN, B THEHTEET,

ERAT T E S

B T—45E & TIAILE R ER

INIT 2 HEHK 0.1 0 S 74X alb—artgo Q I OWIEIEZIEE,
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& XILINXe

W

ot

3

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

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

-= Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

FDCE_inst : FDCE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D =>1D -- Data input

)i

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

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

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

FDCE # (

JINIT(1'00) // Initial value of register (1'b0 or 1'bl)
) FDCE_inst (

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

.c(Cc), // 1-bit Clock input

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

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

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

);

// End of FDCE_inst instantiation

EF L
Virtex-4 FPGA &t —H#'— AR
Virtex—4 FPGA 7 —4# 3 —b : DC FitEB L OAAL T Rtk
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EIE: THAY ILAVE & XILINXs

FDCPE
71)2=5 47 : D Flip—Flop with Clock Enable and Asynchronous Preset and Clear

PRE

FDCPE

o |8 |
O |m |O
i)

CLR

X4389

M=

ZOTYAY LA, T =X (D), 78rv7 A% =7V (CE), JEFMTYE b (PRE), FEFHZUT (CLR) DA
NET =2 (Q BHHHE—D D HAT 7Yy 7 7uy7 T, HFEW PRE 25 High (27254 Q Hi7) 23 High I[Z& v
r&#L, CLR 28 High | focéé:mjmi‘ Low {2V By rEUET (CLR A A28 PRE AFTXVBESEENS), PRE & CLR 23
Low T CE 73 High @& . 71y 7 (C) 78 Low 735 High 1[I0 LXIC D ASIOENR TV 7 7oy Fiin—RE
WET, CE 2% Low @%Qﬁmﬁ%% TGS L, DLATOME DR FFEALET, FDCPE 13l A7 A AE7/213 10B
LIOARRZLLTAY T IAVNESNET,

FPGA TIFER S ASNL L, INIT BHEAEHL THRELZMBEICR ESNET, GSR(Tm— UL /Uty
N 27 Y —h4 5L INIT THELZMIEISER TRESNET,

L ERM OBy MBIy O AR R =S TOET 2, ZhHOME AT F B L EE A, FERY
hﬁ’%ﬁifﬁTé&&%‘/ﬁ@F‘ﬂ AR B IO LIS, Flonyy 7 O bI B B2 LEL, Aty b E
723V b L7255 B I N THEE BB RELKRDIENHVET,

i 3 2R

ARD H A
CLR PRE CE D o] Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X ZEibleL
0 0 1 D 1 D

R—bDEREA

—k4 AR B T hE
Q o 1 T =X
C AD 1 say 7 N7
CE AF 1 ray g A X =TV ANJ]
CLR AF 1 FERBIZVT AT
D AT 1 T =X AT
PRE AT 1 FEFRBEYRAT
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& XILINXs

THAUDANFE

AVAR L T—gy A
i i

CORE Generator™ B LN 4 —FK Nl

~7aOHR—h ASH]
ZOTL AN, BIEMTHEATEET,

ERAEGEM

B T—RE & TIAILE R ER

INIT 2 EH 0.1 0 a7 4F a2l —ar%IBL T GSR ANRED Q HY

J1OWIME A FEE

VHDL 521k (/2 RA T —23Y)

WD 2 ODOIXNFEELZWEEIT, I — LT T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FDCPE: Single Data Rate D Flip-Flop with Asynchronous Clear, Set and

Clock Enable (posedge clk).
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

FDCPE_inSt : FDCPE
generic map (

INIT => ’'0') -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D => D, -- Data input

PRE => PRE -— Asynchronous set input

)

-- End of FDCPE inst instantiation

Verilog 8k (A RA L T —3Y)

// FDCPE: Single Data Rate D Flip-Flop with Asynchronous Clear, Set and

// Clock Enable (posedge clk).
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

FDCPE # (
LINIT(1'b0) // Initial value of register (1’b0 or 1’bl)
) FDCPE_inst (

.Q(Q), // Data output

.Cc(C), // Clock input

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

.PRE (PRE) // Asynchronous set input

)

// End of FDCPE inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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& XILINX

FDPE

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

PRE

)

m

FDPE

5

ME

X3721

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

FPGA TlX. BEAEMETHE, 77 7oy I3 ERMIC TV 2y &, B8 High 12220 £4, Zo— L o/
UEvh (GSR) 7 77471258, BIFEBARORIELZS 32— a0 TEET, GSR DF 74V MIT 275 17 High
T M. STARTUP_architecture 3> RV D GSR ATIDEHIIA L N—F—%BIMNTHET 7T 47 Low IZTEXET,

WmIER

AR Hh
PRE CE D C Q

1 X X X 1

0 0 X X el
0 1 D 7 D
THALDANE®

AVAB = ]

HE HELE

CORE Generator™ BX U 4% —K NG

~7uadHR—h NGl

OV ANE, BB CEHTEET,

ARG EMS

B T—HE & TI4ILE ERER

INIT 2 HesK 0. 1 S 74X alb—argo Q HOWIEZIEE,
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3E: THAY ILAVE

& XILINXe

\

Li

HDL 83k (A2 RAL T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

brary UNISIM;

use UNISIM.vcomponents.all;

FDPE: Single Data Rate D Flip-Flop with Asynchronous Preset and

Clock Enable (posedge clk).

Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

FDPE inst : FDPE

ge

Po

)i

neric map (
INIT => '0') -
rt map (

Q =>Q, -
c => C, -
CE => CE, -
PRE => PRE, -
D =>D -

Initial value of register (’0’ or "1’

Data

output

Clock input

Clock enable input
Asynchronous preset input
Data input

-- End of FDPE inst instantiation

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

// Xilinx HDL Libraries Guide, version 14.1

Verilog

//

// Clock Enable

// Virtex-4

FDPE # (
VINIT(17b0) //

) FDPE_inst (
.Q(Q), //
.c(Cc), //
.CE(CE), //
.PRE (PRE), //
.D(D) //

);

Initial value of register

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

Data output
Clock input
Clock enable input
Asynchronous preset
Data input

// End of FDPE_inst instantiation

EF L
Virtex-4 FPGA &t —H#'— AR
Virtex—4 FPGA 7 —4# 3 —b : DC FitEB L OAAL T Rtk

Bt (A REVT—23Y)

(1’0 or 1'bl)

input
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& XILINXs FEIE: THAY ILAVE

FDRE

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

FDRE

g
X3719

M=E

ZOTFHAy T AVNE, T—% D), Z/uavy £ Fx—7 )V (CE), RVt vk R OF AT LT —2H 1 (Q) nHDHHL
—DDEAT 7V 7 7ay 7 TT, EHIUEYRAT (R) 28 High 127258 1F0O AT ERSH, 707 (C) 8
Low 75 High (280 &b 5 ExIcH 7 (Q) 28 Low 12V By hEET, R 2 Low, CE 2% High A, 7177 Low
N5 High 12UV DHEXIT D AJTOENR 7Yy 7y lica—RasihvETd,

BHEMYIETDE, 207V 7 7uy AT ERC IV TS, 53 Low 12720 F 9, FPGA Tl 7' u— 3L Bvh/
Uty (GSR) &7 7T 47T 58 BIFREAFORELZS I2L— a0 TEET, GSRDF 74V MIT V547 High
T4 23, STARTUP_architecture 3> RV @D GSR A FTDRNIA L N—Z—%BINT5ET 7747 Low ICTEET,

imIE R

AR H A

R CE D C Q

1 X X 1 0

0 X X A7
0 1 D 1 D
THAVDARFE

AVAB S T—ay ]

e HELE

CORE Generator™ 8L N7 4P —K "l

~7uadHR—h NEl
ZOTVANE, BB CEHTEET,

ERAEGE M

B T—45E {[E] FI4ILE FRER

INIT 2 % 0.1 0 a7 X2l —artho Q B OWIEEIEE,
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FTIE: THAY ILAVE

& XILINXe

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 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-4

—-- Xilinx HDL Libraries Guide,

version 14.1

FDRE inst FDRE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

R => R, -- Synchronous reset input

D =>1D -- Data input

-- End of FDRE inst instantiation

. —" -, ~ ~

Verilog i (1 RAVL T —3Y)
// FDRE: Single Data Rate D Flip-Flop with Synchronous Reset and
// Clock Enable (posedge clk).
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
FDRE # (

JINIT(1'00) // Initial value of register (1'b0 or 1'bl)
) FDRE_inst (

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

.c(Cc), // 1-bit Clock input

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

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

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

);

// End of FDRE inst instantiation

EF L
Virtex-4 FPGA &t —H#'— AR
Virtex—4 FPGA 7 —4# 3 —b : DC FitEB L OAAL T Rtk
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& XILINXs FEIE: THAY ILAVE

FDRSE

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

S

FDRSE

o
O |m (O

X3732

ME

FDRSE %, [A#V v R), H#EYH(S), 77 A 32—T 1 (CE) OF{EANET —2H 71 (Q) BNHHE—~D D XA
7 7V 7 7ay 7Y, FYEYNAT) (R) 23 High (27258 ENDO ATNTERS L, Z7av7 (C) B3 Low 25 High
WZHIW B DLHEXICH ) (Q) 28 Low 12Uy hENVET Uy Iy OB EEEND), By AT (S) 25 High, R 3
Low D4, Z7avZ (C) 23 Low 225 High [ZYIW DL XTIy T 7ay 7 i3ty hE i, 128 High 12720 %9,
R & S 25 Low, CE 23 High ®#4 . 7y 272 Low 225 High ICHIVEDLALEIZ D ANOER 7Yy F7ay 7 iza—
rEhET,

BRI AZINDE, INIT BHEAFE AL THRELZVEEICGREESNET, GSR (T ua—sUL vy b/ UEyh) 27—
N 2E INIT THE LM HMEICIEFR Y TR ESNLET,

am IR &

R S CE D C Q
1 X X 1 0
0 1 X X 1 1
0 0 0 X X Zbiel
0 0 1 1 1 1
0 0 1 0 1 0
THADANEE

AVAR Y E—ay ]

HE R HELE

CORE Generator™ BL WY 4% —K NGl

~7rdOHR—h N

OV ANE, BB CEHTEET,
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EIE: THAY ILAVE & XILINXs

AR R 1%

B T—5E [ T4k &5 B
INIT 2 3 ¥ 0.1 0 LT 42l —var BB LGSR AN Q H
F1DHIE A48 TE

VHDL 8k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAT, 2 — L T T AT E S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

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

-= Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

FDRSE_inst : FDRSE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q =>Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S => 5 -- Synchronous set input

)

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

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

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

FDRSE # (
JINIT(1'b0) // Initial value of register (1’b0 or 1'bl)
) FDRSE inst (

-Q(Q), // Data output

C(C), // Clock input

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

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

)

// End of FDRSE inst instantiation

B3 R
Virtex-4 FPGA = —H#'— J AR
Virtex-4 FPGA 7 —% 3 —h : DC FtEB L UAA v T Rtk
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& XILINXs

FDSE

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

S

FDSE

(@]
O |m w)

X3723

M=

FDSE (X, 7 —% (D), 7y 2 A% —7 )V (CE), Rk (S) OKEANET =21 (Q) NHLHE—D D A7 7
Vo7 7uy7 T3, F#ltyh () AJIA High 12258, Z7uyy £ 32 —7 /v (CE) AIFER S, 77 (C) A
Low 7>5 High (28I &AL EIZ Q I8 High (2ByhESvET, S 2% Low, CE 2% High D34, Z7av 2 (C) 73 Low
N5 High 12UV DDEXIZ D AJTOENR 7Yy 7ayFica—RsivET,

FPGA TlX, BHEMETHE, 7y 77y 73RV 2y &, HAA High 1220 Fd, Zo— 1 ®oh/
Ut bh (GSR) 7 774712458, BIFERARORIEEZS 21— a0 T&EJ, GSR DF 74V MET 27517 High
T4 23, STARTUP_architecture 3> iRV @D GSR A FTDRINIA L N—Z—%BINT5ET 7747 Low ICTEET,

A B IR

AR Hh

S CE D C Q

1 X X 1 1

0 X X AL
0 1 D 1 D
THAUDARFE

AAR Y T— gy ]

Hewm HeE

CORE Generator™ BL O 4 —FK Nl

~7udHFR—h Nl
ZOZV AN, BB THEHTEET,

FERA L E M

B T—HE E TI4ILE R ER

INIT 2 ¥ 0.1 1 a7 4F¥al—ar B0 Q I oWIMEETEE,.
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FTIE: THAY ILAVE

& XILINXe

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-— FDSE:

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

Virtex-4

-- Xilinx HDL Libraries Guide,

version 14.1

FDSE inst FDSE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

S => S, -- Synchronous Set input

D =>1D -- Data input

-- End of FDSE inst instantiation

. —" -, ~ ~

Verilog ik (1 RAVL T —3Y)
// FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
// Clock Enable (posedge clk).
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
FDSE # (

JINIT(1700) // Initial value of register (1'b0 or 1'bl)
) FDSE_inst (

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

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

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

.S(S), // 1-bit Synchronous set input

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

);

// End of FDSE inst instantiation

EF L
Virtex-4 FPGA &t —H#'— AR
Virtex—4 FPGA 7 —4# 3 —b : DC FitEB L OAAL T Rtk
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& XILINXs FEIE: THAY ILAVE

FIFO16
1S5 47 : Virtex—4 Block RAM Based, Built-In FIFO

D'(M?O) FIFO16 | A mosTEMPTY
ALMOSTFULL
DIP(3:0)
_— DO(31:0)
RDCLK DOP(3:0)
EMPTY
RDEN
FULL
RST RDERR
WRERR
WRCLK
RDCOUNT(11:0)
WREN WRCOUNT(11:0)
X10106

£< D FPGA FH AL Tlx, 7uv 7 RAM 2{E LT FIFO A 7UALNLFET, Virtex®-4 7 —F%F7F ¥ Tl
7ayZ RAM IZEENLIFEHAaY vy 271280, R EITIERE FIFO 2 HicA T VAR TEES, HUsZ— 2
VRL— A CFEFFRAT —H R TS5 OERKIZIBINO CLB Yy rE R TAZLL 1 DD 7 ayr RAM U/ — AT
1 ©5® FIFO Z{ERR T Ed, E¥EE—RE FWET (First Word Fall Through) & —R23 R —FEN TV ET,

EHEET—F : 220 FIFO IR AIOUV —RNEXIATNDE, EMPTY 772703 RDCLK ICRMIL CF 47 —hShE
4, EMPTY 7Z 7'M Low \ZT 47 ¥ —hr&H, RDEN 37 —hr&N 5L, RDCLK O3z H BNV C¢ DOUT 125
MO —RBNHDEnEd,

FWFT (First Word Fall Through) E—F : Z2® FIFO IZHE DT —RREXIAFENSHE, RDEN N7 P —hEN7p<T
B, FDED RDCLK O¥%- A7 v#1Z DOUT | Hjjjéﬂia“o D% A LUEBEERITOIZIE, EMPTY 238 Low,
RDEN 73 High {2722 CWAZEM M BT,

AR MSILmy s TT a7V sayy F—RERHTAGE ., ikl ruy ) oV LEXIAL IOy Ty
MDA 72y MZX->Tid, Empty, Almost Empty, Full, 33X Almost Full 7Z 773 1 vy s A IAVEITT 4TV —
RENAZENRHVET, Z7avINIERBIOED ., Izl —ay EFATERT —FT77F v D2 —H— HARITRE
NTWABT AT = ATy AN DHDMENET,

KDFIZ, 2 DDOEF—RTO FIFO O BEZRLET,

BREE—F FWFT E—R

4k +1 =K X 4 Evh 4k + 2 =R X 4 E vk
2k +1 =R X9 EYE 2%k +2 =R X9 EwH
lk+1 xR X 18 E'wh 1k +2 >R X 18 Ewh
512+ 1 =R X 36 Bk 512+ 2 =R X 36 Bk

a7 RAM 1L, R 7213 3E R B ERIC, Bl 2 OFi AL/ FEZIAARTay 7 %2R L7 IERM FIFO AEVEL
Tar74¥al—iarT&Ed, 7uvZ RAM OR—h A 1% FIFO A LR —REL T, R—F B 1% FIFO &XJA
HAR—RELTHERLES, 77— 5' LA LZay DN ERD T FIFO oA SN, EX AL IOy
JDONEH ERY Ty T FIFO ICEXIAENE T, FIFO E—R T, A HLB—FERBXIADLR—FOEELR # 12
BIRTEERA,
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& XILINXs

P REIR AT —H A 7713, IROEFBVTT,

7))V (FULL) : WRCLK (Z[AIHIL T\ ET, FIFO (7 —# & EX AL AN—AN/2{/pbE, FULL BT —h&h
F£9°, FIFO N7 WNIRDE, EBXIABRALZ—TEIELET, KD, iAHURA 2 — L EEIARNR
A H—=IZKVRICL NI FEESN, A— =T — IR ELEE A, FULL 77713 H /1 TL YU AXEI

L. 1 EXAATay ) AT NVZIZTH—hENET, KEOZNIBFAHENDE, 3 7y s AL
PINIZ WRCLK IZRIIL CTT 4 7 —hSNET,

Z2 (EMPTY) : RDCLK [Z[RIHIL TWE,

IFIE 7V (AFULL) : WRCLK IZ[AI#ILTWE4, FIFO MZ2X A~— 278 ALMOST_FULL_OFFSET T#5
ELTEXOL DR ntTh— s, EXAAEEIETHIOEELET, FIFO OLEEAAN—AN
ALMOST _FULL_OFFSET THRELfEIY K& DE, WRCLK IZR#ILCT 47T —bSNET,

1F1XZ8 (AEMPTY) : RDCLK ICRHILTWET,
EXAHZB AT (WRCOUNT) : WRCLK IZRIBIL TV ET,

EXAATTF— (WRERR) : WRCLK IZ[AI#IL CW\W&Ed, FULL 777 N7 ¥ —hSN TR ICEZIARE LT
BHELWRERR 777 M7 —bhENEd, BLFIALA R —T NV E721F FULL 2 Low 2T 47 —h&hd e,
WRERR 1ZF 47 —hrENET, ZDE 5L, WRCLK IZ[RHIL TWET,

SAHLAIY R (RDCOUNT) : RDCLK [Z[EIHIL TWET,
FEHH LTS — (RDERR) : RDCLK ([ZFHEALTWET,

R—bDEREA

R—r4% AR ¥ HE

DI A7 T—H2 AN

DIP AT N7 4 By b AD

WREN A FAN A% —T v, WREN =1 DA, T —FNAEVICETIAEINET,
WREN =0 OFE, EXARITT A AT —T NITRVET,

WRCLK AT EXIAHRTa Y

RDEN A7 A LA R —T b, RDEN =1 DL, T—FNH L P AZTF A H
SNET, RDEN =0 OFE | GiAHUITT A AT—T TR0 ET,

RDCLK A7 FAHAH LIy

RESET AT FIFO #RE, 777, RA 2 —DIERMUE >k

DO H 77 5 —4 7 (RDCLK (Z[713)

DOP H 274 b (RDCLK (2 [FIH)

FULL Hh FIFO AEVDFT X THOT NN TNV THHIEERLET,

ALMOSTFULL H ) FIFO AEVDIFIET R TCOZ NIRRTV THDHIEE/RLET, WRCLK
WAL TOET, EiXx—Y =R ETEET,

EMPTY H 7 FIFO RZ2 T4, ZOHANTH—rshdé, BiAHLITfThnEt
Ao RDCLK IZIRIHIL TV ET,

ALMOSTEMPTY Hh FIFO DIFIET X TCOALT N NG AHSIN I E%ERLE T, RDCLK
WZELCOEY, HiTa—V =0k E T&ET,

RDCOUNT H 7 FIFO & — &5 LR A Z—, RDCLK IZFEILTWET, & KH
FHLURA A —BIZETDHE, 0 ITREVET,

WRCOUNT H FIFO & —#EXABRA L2 —, WRCLK IZRIMLTWES, HAE
EIABRALH—EIZETHE 0 ITREVET,

Virtex-4 54731 H4F (HDL A)
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& XILINXs FEIE: THAY ILAVE

R—r4% AR ¥ HE

WRERR H 77 FIFO N7V DEXIZEXIALEITIE, TH—FSHE$, WRCLK (Z[F]
HLTWET,

RDERR H 7 FIFO NZED EXITHAHLEZITHOE, 7Y —hEF 7, RDCLK IZ[F]
HLTWET,

THAVDANAE

AVARB L E—ay Heum
He G R
CORE Generator™ L w4 —F R
~7udHFR—h R

ZOZLACNI, BB THEATEET,

EARTREE R 1%

Bt F—AE & FI4ILE ERER

ALMOST _EMPTY_ 16 %% 12 By ME T RCE¥n T ZEOREEZ R THLEVMEL R E
OFFSET

ALMOST FULL_ 16 1% 12 ¥ MH T RTCEu IZIE7VOREEBRTTHLEVEE
OFFSET B

DATA_WIDTH B 4.9, 18, 36 36 P i A e

FIRST WORD_ T — R FALSE. TRUE FALSE FIFO FWET %4> /4 7 12 3% &
FALL_THROUGH

VHDL 81k (A RE2 P T—3 7))
WD 2 ODLNFIELRWEA L, at — LT T4 T4 B S ORNIAE T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FIFOl6: BlockRAM Asynchronous FIFO configured fro 4k deep x 4 wide
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

FIFOl6 inst : FIFO16
generic map (

ALMOST_FULL OFFSET => X"080", -- Sets almost full threshold
ALMOST EMPTY OFFSET => X"080", -- Sets the almost empty threshold
DATA WIDTH => 4, -- Sets data width to 4, 9, 18, or 36
FIRST WORD FALL THROUGH => FALSE) --Sets the FIFO FWFT to TRUE or FALSE
port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1l-bit almost empty output flag
ALMOSTFULL => ALMOSTFULL, -- 1-bit almost full output flag
DO (31 DOWNTO 4) => unconnected (27 downto 0), -- Unused data output. Unconnected is a signal of 32 bits
DO (3 DOWNTO 0) => DO, -- 4-bit data output
DOP => unconnected (31 downto 28), -- 4-bit Unused parity data output. Unconnected is a signal of 32 bits
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

Virtex-4 5475') 774K (HDL F)
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& XILINXe

);

DI (31 DOWNTO 4) => X"00000
DI (3 downto 0) => DI,

DIP => X"0", -- 4-bit
RDCLK => RDCLK, -- 1-bit
RDEN => RDEN, -- 1-bit
RST => RST, -- 1-bit
WRCLK => WRCLK, -- 1-bit
WREN => WREN -- 1-bit

End of FIFOl6_inst instanti

oo",

—-- Unused data inputs tied to ground
Jp— 4_

bit data input

Unused parity inputs tied to ground
read clock input

read enable input

reset input

write clock input

write enable input

ation

Bt ((VARFVT—23Y)

FIFO1l6: BlockRAM Asynchronous FIFO configured for 4k deep x 4 wide

Verilog

//

// Virtex-4

// Xilinx HDL Libraries Guide,
wire [27:0] unconnected;
FIFOl6 #(

)

);
//

.ALMOST FULL OFFSET (12’h080
.ALMOST EMPTY OFFSET (12’'h08
.DATA WIDTH(4),

.FIRST WORD FALL THROUGH ("FALSE")

FIFOl6_4kx4_inst (
.ALMOSTEMPTY (ALMOSTEMPTY) ,
.ALMOSTFULL (ALMOSTFULL) ,
.DO ({unconnected([27:0], DO}

.EMPTY (EMPTY) , //
.FULL (FULL) , //
.RDCOUNT (RDCOUNT) , //
.RDERR (RDERR) , //
.WRCOUNT (WRCOUNT) , //
.WRERR (WRERR) , //
.DI({28"h0000000, DI}), //
.DIP(4’h0), //
.RDCLK (RDCLK) , //
.RDEN (RDEN) , //
.RST (RST), //
.WRCLK (WRCLK) , //
.WREN (WREN) //

version 14.1

) 4
0),

//
/7
), /Y
1-bit
1-bit

// Sets almost full threshold

// Sets the almost empty threshold

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

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

1-bit almost empty output flag
1-bit almost full output flag
4-bit data output
empty output flag
full output flag

12-bit read count output

1-bit

read error output

12-bit write count output

1-bit
4-bit

write error
data input (rest tied to ground)

Parity bits tied to Ground

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

read clock input
read enable input
reset input

write clock input
write enable input

End of FIFOl6_4kx4 inst instantiation

EF R
Virtex—4 FPGA =t —+#— H A}
Virtex—4 FPGA 7 —4 3 —] : DC fitEB LA v F ik
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& XILINXs FEIE: THAY ILAVE

FRAME_ECC_VIRTEX4

71)SF 47 : Reads a Single, Virtex®-4 Configuration Frame and Computes a Hamming,
Single—Error Correction, Double—Error Detection Syndrome

FRAME_ECC_VIRTEX4 | ERROR

SYNDROME(11:0)
SYNDROMEVALID

X10187

BE

TOTFH Ay L ARE, Virtex®-4 @ 1312 B hDaLy 7 4F¥Fal— gy JL—Ah% 32 BT oA HLET,
FOH NI T—E[Fa—R A7)0 25—k o Re—MEZBEHLET, 2y, 7L—A EyhD 1
DT —RHDGEI, FTIENLE LRI ERENET, 28 =7 —BHBZ LS ET N, ZHIEETIET
XFH A, FRAME ECCVIRTEX4 VX747 Clid. BEINZEYMIEESNEE A,

R—rDERHA

R—+4% A A B 1 BE

ERROR Hi ) 1 TI—h), T BEETHIEERLET,

SYNDROME Hi ) 12 T5— YO, TF—OfEE, 0,1, k2 Eyh =
T—NEETDHIEERLET,

SYNDROMEVALID H 1 High A&, 7L —AI12 0, 1. FRE 2 29 —03552 %
ALET, T —A V=R IR T §5L High |27 —Fh
SNET,

THAVDANEE

A UARR L =g HeAE

HE AH]

CORE Generator™ B L O\ 4 —FK A

~7rdOHR—k K]

OV ANE, R CHEHTEET,

SYNDROME D{ELTS— RT—2 XD EE

SYNDROME Ewk 11 SYNDROME Ewk 10 ~ 0 IS— AT—43X

0 FRTO Eyh 27 —7L

0 0 LIk 1 By =7 —27FfE (SYNDROME il 1%
TS5 — v DL EERT)

1 FRTO 2Bk =T —NEE GTIEART)

AR EREoEROMEIEL, SYNDROME VALID 73 High O34 120 A HEvET,

Virtex-4 5475') 774K (HDL F)
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FTIE: THAY ILAVE

& XILINXe

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FRAME ECC VIRTEX4: Configuration Frame Error Correction Circuitry
-- Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

FRAME ECC_VIRTEX4_ inst : FRAME ECC_VIRTEX4
port map (

ERROR => ERROR,

SYNDROME => SYNDROME,

SYNDROMEVALID => SYNDROMEVALID
)i

-- End of FRAME ECC_VIRTEX4 inst instantiation
Verilog §8it (A2 RA LT —2 7))

// FRAME ECC VIRTEX4: Configuration Frame Error Correction Circuitry
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

FRAME_ECC_VIRTEX4 FRAME ECC VIRTEX4 inst (

.ERROR (ERROR) , // 1-bit output indicating an error

.SYNDROME (SYNDROME) , // 12-bit output location of erroroneous bit

.SYNDROMEVALID (SYNDROMEVALID) // 1-bit output indicating 0, 1 or 2 bit errors in frame
)i

// End of FRAME_ECC_VIRTEX4 inst instantiation

HHEHR
Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA & —#%>—h : DC #EB L OAA v F Fih

Virtex-4 547 31) 54K (HDL A)
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& XILINXs EI3E . FHAY ILAY

GT11_CUSTOM

)25 47 : RocketlO MGTs with 622 Mb/s to 11.1 Gb/s Data Rates, 8 to 24 Transceivers
per FPGA, and 2.5 GHz 5.55 GHz VCO, Less Than 1ns RMS Jitter

GT11_CUSTOM
CHBONDI(4:0) (Part 1/3)

ENCHANSYNC

ENMCOMMAALIGN

ENPCOMMAALIGN

LOOPBACK(1:0)
—

POWERDOWN

RXBLOCKSYNC64B66BUSE

RXCOMMADETUSE
RXDATAWIDTH(1:0)

RXDEC64B66BUSE

RXDEC8B10BUSE

RXDESCRAM64BE66BUSE

RXIGNOREBTF
RXINTDATAWIDTH(1:0)

RXPOLARITY

RXRESET

RXSLIDE

RXUSRCLK

RXUSRCLK2

TESTMEMORY
TXBYPASS8B10B(7:0)

I

TXCHARDISPMODE(7:0

TXCHARDISPVAL(7:0;
TXCHARISK(7:0;

CHBONDDONE

CHBONDO(4:0)

RXBUFSTATUS(1:0)

RXCHARISCOMMA(7:0)

RXCHARISK(7:0)

RXCLKCORCNT(2:0)

RXCOMMADET

RXDATA(63:0)

RXDISPERR(7:0)

RXLOSSOFSYNC(1:0)

RXNOTINTABLE(7:0)

RXREALIGN

RXRUNDISP(7:0)
—

TXDATA(63:0)
TXDATAWIDTH(1:0)

X10985
GT11_CUSTOM
TXENCG4BE6BUSE (Part 2/3) TXBUFERR
TXENC8B10BUSE
TXGEARBOX64BEGBUSE e (7:0)
TXINHIBIT
TXINTDATAWIDTH(1 TXRUNDISP(7:0)
— —
TXPQLARITY
TXRESET RXVCOHIGH
TXSCRAM64BE6BUSE
TXUSRCLK RXLOCK
TXUSRCLK2
RXUSRLOCK RXLOCKUPDATE
RXUSRVCOCAL
RXUSRVCODAC(7:0)
el TXVCOHIGH
RXPMARESET
TXUSRLOCK TXLOCK
TXUSRVCOCAL
TXUSRVCODAC(7:0)
PasEl TXLOCKUPDATE
TXPMARESET
RXCRCIN(63:0) CDRSTATUS(10:0)
—
RXCRCDATAWIDTH(2:0)
RXCRCDATAVALID) RXCYCLELIMIT
RXCRCINIT
RXCRCRESET TXCYCLELIMIT
RXCRCPD
RXCRCCLK RXCALFAIL
RXCRGINTCLK
g N
GT11_CUSTOM
TXCRCIN(63:0) TXCALFAIL

(Part 3/3)
TXCRCDATAWIDTH(2:0!

TXCRCDATAVALID)
TXCRCINIT
TXCRCRESET
TXCRCPD
TXCRCCLK
TXCRGINTCLK
TXSYNC
CSUPMARESET
TXENOOB
DCLK
DADDR(7:0)
—
DEN
DWE
DI(15:0)
—
RX1P
RXIN
HCLKPMAP
HCLKPMAM
HCLKCSUP
HCLKCSUM

RXCRCOUT(31:0)
—

TXCRCOUT(31:0)
—

RXSIGDET

DRDY

DO(15:0)
—

TX1P.

TXIN

RXPCSHCLK

TXPCSHCLK

X10987

Virtex-4 54751 (K (HDL F)
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& XILINXs

ME

DT YA =L AR, RocketlO™ MGT T4, RocketlO MGT 1%, </VFXHE vk SUT L hFov— R —%

Virtex®=4 7 PA Nl B A IA T 72D O T RE 2 P2 L £77, IROBREDR PR —FSh T Ed,

10.3Gb/s 7 —# L' —h

1 ©>® FPGA IZ 8 ~ 24 fHDO N v — " —%#5ifk

2.5GHz ~ 5.55GHz VCO TEIEL . RMS Oy —I3 1ns A

NIV AIE—D TV T 7 A

Ly — N — e iRE ] O 2 5K

A F T AC By TV Ly —N— (F T ar TRA/IRH])

Ly —REBORMEFRRA VD —4— NURIMEEL Y — N —

NURIME BRI L, Vem OGO NIRRT AN — T AR AT — e ik(E

8B/10B F7-1% 64B/66B = a—R  HHWMET —F mra—RielL (XA 2L— F—K)

F YRV R T 4T

Zz#k 72 CRC (Cyclic Redundancy Check) DB LI ONF =y
FFL AV E— B v — N — I EEH O
TH ) (BAFIvr) ar T ¥zl —ay RAEFHALEYa 74Xl —iay

PMA RX-TX /R2%& & LD N —T N7 /XA
RocketIO MGT i, FX F/3A 2 TO & /T,

i R
AR HAh
CHBONDI [4:0] DRDY
CSUPMARESET RXBUFERR
DADDR [7:0] RXCALFAIL
DCLK RXCOMMADET
DEN RXCYCLELIMIT
DI [15:0] RXLOCK
DWE RXReallGN
ENCHANSYNC RXRECCLK1
ENMCOMMAALIGN RXBCLK
ENPCOMMAALIGN RXRECCLK2
GREFCLK RXSIGDET
LOOPBACK [1:0] TXIN
POWERDOWN TX1P
REFCLK1 TXBUFERR
REFCLK2 TXCALFAIL
RXIN TXCYCLELIMIT
RX1P TXLOCK
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AR

HAh

RXBLOCKSYNC64B66BUSE

DO [15:0]

RXCLKSTABLE

RXLOSSOFSYNC [1:0]

RXCOMMADETUSE

RXCRCOUT [31:0]

RXCRCCLK

TXCRCOUT [31:0]

RXCRCDATAVALID

CHBONDO [4:0]

RXCRCDATAWIDTH [2:0]

RXSTATUS [5:0]

RXCRCIN [63:0]

RXDATA [63:0]

RXCRCINIT

RXCHARISCOMMA [7:0]

RXCRCINTCLK

RXCHARISK [7:0]

RXCRCPD

RXDISPERR [7:0]

RXCRCRESET

RXNOTINTABLE [7:0]

RXDATAWIDTH [1:0]

RXRUNDISP [7:0]

RXDEC64B66BUSE

TXRUNDISP [7:0]

RXDECS8B10BUSE

TXKERR [7:0]

RXDESCRAM64B66BUSE

RXIGNOREBTF

RXINTDATAWIDTH [1:0]

RXPMARESET

RXPOLARITY

RXRESET

RXSLIDE

RXUSRCLK

RXUSRCLK2

TXBYPASS8B10B [7:0]

TXCHARDISPMODE [7:0]

TXCHARDISPVAL [7:0]

TXCHARISK [7:0]

TXCLKSTABLE

TXCRCCLK

TXCRCDATAVALID

TXCRCDATAWIDTH [2:0]

TXCRCIN [63:0]

TXCRCINIT

TXCRCINTCLK

TXCRCPD

TXCRCRESET

TXDATA [63:0]

Virtex-4 54751 (K (HDL F)
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AR

HAh

TXDATAWIDTH [1:0]

TXENC64B66BUSE

TXENC8B10BUSE

TXENOOB

TXGEARBOX64B66BUSE

TXINHIBIT

TXINTDATAWIDTH [1:0]

TXPMARESET

TXPOLARITY

TXRESET

TXSCRAM64B66BUSE

TXSYNC

TXUSRCLK

TXUSRCLK2

THAODANFE

AARR S T—ays

HHE

A

CORE Generator™ BL W7 4% —K

HE2E

~7udHFR—h

P

OV ACNE, R CEHTEET,

EER AR

Virtex—4 FPCGA . —% — H AR

Virtex—4 FPGA & —# > —h : DC #1EB L OAA v F Fik
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& XILINXe

GT11_DUAL

)25 47 : RocketlO MGT Tile (contains 2 GT11_CUSTOM) with 622 Mb/s to 11.1 Gb/s data

rates, 8 to 24 transceivers per FPGA, and 2.5 GHz 5.55 GHz VCO, less than 1ns RMS jitter

CHBONDIA(4:0)
—
ENCHANSYNCA
ENMCOMMAALIGNA
ENPCOMMAALIGNA
LOOPBACKA(1:0)
—
POWERDOWNA
RXBLOCKSYNC64B66BUSEA
RXCOMMADETUSEA
RXDATAWIDTHA(1:0)

—
RXDEC64B66BUSEA
RXDEC8B10BUSEA
RXDESCRAM64B66BUSAE
RXIGNOREBTFA
RXINTDATAWIDTHA(1:0)
—

RXPOLARITYA
RXRESETA
RXSLIDEA
RXUSRCLKA
RXUSRCLK2A

TXBYPASS8B10BA(7:0)
—

TXCHARDISPMODEA(7:0)

—
TXCHARDISPVALA(7:0)

TXCHARISKA(7:0)
——

TXDATAA(63:0)
—

TXDATAWIDTHA(1:0)
—
TXENC64B66BUSEA
TXENC8B10BUSEA
TXGEARBOX64B66BUSEA
TXINHIBITA
TXINTDATAWIDTHA(1:0)
—
TXPOLARITYA
TXRESETA
TXSCRAM64B66BUSEA
TXUSRCLKA

TXUSRCLK2A
RXCLKSTABLEA
RXPMARESETA
TXCLKSTABLEA
TXPMARESETA
RXCRCINA(63.0)

RXCRCDATAWIDTHA(2:0)
—
RXCRCDATAVALIDA
RXCRCINITA
RXCRCRESETA
RXCRCPDA
RXCRCCLKA
RXCRCINTCLKA
TXCRCINA(63:0)

TXCRCDATAWIDTHA(2:0)
‘—
TXCRCDATAVALIDA

TXCRCINITA
TXCRCRESETA
TXCRCPDA
TXCRCCLKA
TXCRCINTCLKA
TXSYNCA
RXSYNCA
TXENOOBA
DCLKA
DADDRA(7:0)

—

DENA

DWEA
DIA(15:0)
‘—
RX1PA
RX1NA
GREFCLKA
REFCLKIA
REFCLK2A
CHBONDIB(4:0)
—

GT11_DUAL
(Part 1/4) CHBONDOA(4:0)

RXSTATUSA(S:0)

RXCHARISCOMMAA(7:0)

RXCHARISKA(7:0)

RXCOMMADETA

RXDATAA(63:0)

RXDISPERRA(7:0)

RXLOSSOFSYNCA(1:0)

RXNOTINTABLEA(7:0)

RXREALIGNA
RXRUNDISPA(7:0)
—

RXBUFERRA

TXBUFERRA

TXKERRA(7:0)

TXRUNDISPA(7:0)
p—

RXRECCLK1A

RXRECCLK2A

X10992

GT11_DUAL

TXOUTCLK1A
(Part 2/4) b

TXOUTCLK2A

RXLOCKA

TXLOCKA

RXCYCLELIMITA

TXCYCLELIMITA

RXCALFAILA

TXCALFAILA

RXCRCOUTA(31:0)

TXCRCOUTA(31:0)

RXSIGDETA

DRDYA
DOA(15:0)
—
TX1PA
TXINA
TXPCSHCLKOUTA

RXPCSHCLKOUTA

CHBONDOB(4:0)
—

X10993
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ENCHANSYNCB

ENMCOMMAALIGNB

ENPCOMMAALIGNB

LOOPBACKB(1:0)
‘—

POWERDOWNB

RXBLOCKSYNC64B66BUSEB

RXCOMMADETUSEB
RXDATAWIDTHB(1:0)
—

RXDEC64B66BUSEB

RXDEC8B10BUSEB

RXDESCRAM64B66BUSEB

RXIGNOREBTFB
RXINTDATAWIDTHB(1:0)
—

RXPOLARITYB

RXRESETB

RXSLIDEB

RXUSRCLKB
RXUSRCLK28

TXBYPASS8B10BB(7:0)
—
TXCHARDISPMODEB(7:0)
‘—
TXCHARDISPVALB(7:0)
‘——

TXCHARISKB(7:0)

TXDATAB(63.0)

TXDATAWIDTHB(1:0)

—
TXENC64B66BUSEB
TXENC8B10BUSEB
TXGEARBOX64B66BUSEB
TXINHIBITB

TXINTDATAWIDTHB(1:0)

GT11_DUAL
(Part 3/4)

TXPOLARITYB
TXRESETB
TXSCRAM64B66BUSEB
TXUSRCLKB
TXUSRCLK2B
RXCLKSTABLEB

RXPMARESETB
TXCLKSTABLEB
TXPMARESETB
RXCRCINB(63:0)
—
RXCRCDATAWIDTHB(2:0)
——
RXCRCDATAVALIDB
RXCRCINITB
RXCRCRESETB
RXCRCPDB
RXCRCCLKB
RXCRCINTCLKB
TXCRCINB(63:0)
—
TXCRCDATAWIDTHB(2:0)
—
TXCRCDATAVALIDB
TXCRCINITB
TXCRCRESETB
TXCRCPDB
TXCRCCLKB
TXCRCINTCLKB
TXSYNCB
RXSYNCB
TXENOOBB

DCLKB
DADDRB(7:0)
—

DENB
DWEB
DIB(15:0)

—
RX1PB
RXINB
GREFCLKB
REFCLK1B
REFCLK2B

GT11_DUAL
(Part 4/4)

RXSTATUSB(5:0)
—
RXCHARISCOMMAB(7:0)
—
RXCHARISKB(7:0)
—
RXCOMMADETB

RXDATAB(63:0)
—

RXDISPERRB(7:0)
—

RXLOSSOFSYNCB(1:0)
p—

RXNOTINTABLEB(7:0)
p—

RXREALIGNB

RXRUNDISPB(7:0)

RXBUFERRB
TXBUFERRB
TXKERRB(7:0)
e
TXRUNDISPB(7:0)
—
RXRECCLK1B
RXRECCLK28B
TXOUTCLK1B

TXOUTCLK2B

X10994

RXLOCKB

TXLOCKB

RXCYCLELIMITB

TXCYCLELIMITB

RXCALFAILB

TXCALFAILB

RXCRCOUTB(31:0)
—

TXCRCOUTB(31:0)
—

RXSIGDETB

DRDYB

DOB(15:0)
—

RXMCLKB

TX1PB

TXINB

TXPCSHCLKOUTB

RXPCSHCLKOUTB

X10995
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& XILINXs

ME

RocketlO™ MGT (%, /L FFXFHE Y LU T L hFo o — R —% Virtex®-4 7 WA N BT A T 728 DO F2dil7e
HEREZ ML L £9°, RocketlO MGT Tk, IRDEEFENR VR —FEH TV ET,

622Mb/s ~ 11.1Gb/s & —4# L —h

1 20 FPGA IZ 8 ~ 24 fHDONT v — /" — % 5 H]

2.5GHz ~ 5.55GHz VCO TE{EL, RMS DY Z—(3 Ins Kiifi

NGV AIYE—D TV T 7 A

L3 — N — i fd IR R O 15 54

o F T AC BTV T Ly —N—

2.5Gb/s £TCOF —Z L—bHDFT VXL F—N—=H TV T L —rR—

Ly —N—EE50kH, EEHREIITVr—F— NUMMEBL Y — N —
NURAME BT, Vem Ol T DO IR T A8 — TARV 27— ek (E

8B/10B F7=1% 64B/66B T a—K HHWIT —F mra—R7eL (XA AL— F—F)
Fy N R T 4T

2872 CRC (Cyclic Redundancy Check) DA B LI ONF =y

"L ZI B —BI O — N —REGEBFE O

Y HEY (FAFIvT) a7 Fal —ay RAEFEH L) 7 4F 2L —vay
PMA RX-TX /RAZ G LI DN —T Ry 7 /3

i I &R

AR

H

[1:0] LOOPBACK_A;

[1:0] RXLOSSOFSYNC_A;

[1:0] LOOPBACK_B;

[1:0] RXLOSSOFSYNC_B;

[1:0] RXDATAWIDTH_A;

[15:0] DO_A;

[1:0] RXDATAWIDTH_B;

[15:0] DO_B;

[1:0] RXINTDATAWIDTH_A;

[31:0] RXCRCOUT_A;

[1:0] RXINTDATAWIDTH_B;

[31:0] RXCRCOUT_B;

[1:0] TXDATAWIDTH_A;

[31:0] TXCRCOUT_A,;

[1:0] TXDATAWIDTH_B;

[31:0] TXCRCOUT_B;

[1:0] TXINTDATAWIDTH_A;

[4:0] CHBONDO_A;

[1:0] TXINTDATAWIDTH_B;

[4:0] CHBONDO _B;

[15:0] DILA;

[5:0] RXSTATUS_A;

[15:0] DIB;

[5:0] RXSTATUS_B;

[2:0] RXCRCDATAWIDTH_A;

[63:0] RXDATAA;

[2:0] RXCRCDATAWIDTH_B;

[63:0] RXDATA_B;

[2:0] TXCRCDATAWIDTH_A;

[7:0] RXCHARISCOMMA _A;

[2:0] TXCRCDATAWIDTH_B;

[7:0] RXCHARISCOMMA B;

[4:0] CHBONDILA;

[7:0] RXCHARISK_A;

Virtex-4 54751 (K (HDL F)
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FTIE: THAY ILAVE

& XILINXs

A% 5

[4:0] CHBONDLB; RXCHARISK_B;
63:0] RXCRCIN_A; RXDISPERR A;
63:0] RXCRCIN_B; RXDISPERR B;

63:0] TXCRCIN_A;

RXNOTINTABLE_A;

RXNOTINTABLE_B;

[
[
(
[63:0] TXCRCIN_B;
(
[
[

[7:0
[7:0
[7:0
[7:0
[7:0
[7:0
[7:0
[7:0

63:0] TXDATA_A; RXRUNDISP_A;
63:0] TXDATA B; RXRUNDISP_B;
7:0] DADDR_A; TXKERR_A;

[7:0] DADDR B;

[7:0] TXKERR_B;

[7:0] TXBYPASS8B10B_A;

]
]
]
]
]
]
]
]
]
]

[7:0] TXRUNDISP_A;

[7:0] TXBYPASS8B10B_B;

[7:0] TXRUNDISP_B;

[7:0] TXCHARDISPMODE _A;

DRDY_A;

]
]
]
]
]
]

[7:0] TXCHARDISPMODE _B; DRDY_B;

[7:0] TXCHARDISPVAL_A; RXBUFERR_A;
[7:0] TXCHARDISPVAL_B; RXBUFERR_B;
[7:0] TXCHARISK_A; RXCALFAIL_A;
[7:0] TXCHARISK_B; RXCALFAIL B;

DCLK_A; RXCOMMADET _A;
DCLK_B; RXCOMMADET _B;
DEN_A; RXCYCLELIMIT_A;
DEN_B; RXCYCLELIMIT_B;
DWE_A; RXLOCK_A;
DWE_B; RXLOCK_B;
ENCHANSYNC_A; RXMCLK_A;
ENCHANSYNC_B; RXMCLK_B;

ENMCOMMAALIGN_A;

RXPCSHCLKOUT_A;

ENMCOMMAALIGN_B;

RXPCSHCLKOUT_B;

ENPCOMMAALIGN_A;

RXReallGN_A;

ENPCOMMAALIGN_B;

RXReallGN_B;

GREFCLK_A;

RXRECCLKI1_A;

GREFCLK_B;

RXRECCLKI1_B;

POWERDOWN_A;

RXRECCLKZ_A;

POWERDOWN_B;

RXRECCLKZ2_B;

REFCLKI_A; RXSIGDET_A;
REFCLK1_B; RXSIGDET_B;
REFCLKZ2_A; TXIN_A;
REFCLK2_B; TXIN_B;
Virtex-4 5475 #A4F (HDL F)
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i

FTHALY TLAVE

AR H A

RXIN_A; TX1P_A;
RX1IN_B; TX1P_B;
RX1PA; TXBUFERRA;
RX1P_B; TXBUFERR_B;
RXBLOCKSYNC64B66BUSE_A; TXCALFAIL_A;
RXBLOCKSYNC64B66BUSE_B; TXCALFAIL_B;

RXCLKSTABLE_A;

TXCYCLELIMIT_A;

RXCLKSTABLE_B;

TXCYCLELIMIT_B;

RXCOMMADETUSE_A;

TXLOCKA;

RXCOMMADETUSE_B;

TXLOCK_B;

RXCRCCLK_A;

TXOUTCLKI1A;

RXCRCCLK_B;

TXOUTCLK1_B;

RXCRCDATAVALID_A;

TXOUTCLKZ_A;

RXCRCDATAVALID_B;

TXOUTCLK2_B;

RXCRCINIT_A;

TXPCSHCLKOUT_A;

RXCRCINIT_B;

TXPCSHCLKOUT _B;

RXCRCINTCLK_A;

RXCRCINTCLK_B;

RXCRCPD_A;

RXCRCPD_B;

RXCRCRESET_A;

RXCRCRESET_B;

RXDEC64B66BUSE_A;

RXDEC64B66BUSE _B;

RXDECS8B10BUSE_A;

RXDEC8B10BUSE_B;

RXDESCRAM64B66BUSE_A;

RXDESCRAM64B66BUSE_B;

RXIGNOREBTF_A;

RXIGNOREBTF_B;

RXPMARESET_A;

RXPMARESET_B;

RXPOLARITY_A;

RXPOLARITY_B;

RXRESET_A;

RXRESET_B;

RXSLIDE_A;

RXSLIDE_B;

Virtex-4 54751 (K (HDL F)
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AR

H A

RXSYNC_A;

RXSYNC_B;

RXUSRCLK_A;

RXUSRCLK_B;

RXUSRCLKZ_A;

RXUSRCLKZ2_B;

TXCLKSTABLE_A;

TXCLKSTABLE B;

TXCRCCLK_A;

TXCRCCLK_B;

TXCRCDATAVALID_A;

TXCRCDATAVALID_B;

TXCRCINIT_A;

TXCRCINIT_B;

TXCRCINTCLK_A;

TXCRCINTCLK_B;

TXCRCPD_A;

TXCRCPD_B;

TXCRCRESET_A;

TXCRCRESET_B;

TXENC64B66BUSE_A;

TXENC64B66BUSE_B;

TXENCS8B10BUSE_A;

TXENC8B10BUSE B;

TXENOOB_A;

TXENOOB_B;

TXGEARBOX64B66BUSE_A;

TXGEARBOX64B66BUSE_B;

TXINHIBIT_A;

TXINHIBIT_B;

TXPMARESET_A;

TXPMARESET_B;

TXPOLARITY_A;

TXPOLARITY_B;

TXRESET_A;

TXRESET_B;

TXSCRAM64B66BUSE_A;

TXSCRAM64B66BUSE_B;
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AR

H A

TXSYNC_A;

TXSYNC_B;

TXUSRCLK_A;

TXUSRCLK_B;

TXUSRCLKZ_A;

TXUSRCLK2_B;

THAODANFE

AV ARB =g

EAY
A

CORE Generator™ BL O 4% —K

~7adYR—hk

ZOTVACNE, BB CHEHTEET,

B3 R

Virtex-4 FPGA = —#'— HAF

Virtex—4 FPGA 5 — %> —Fh :

DC #itE B L OAA v F ik

Virtex-4 54751 (K (HDL F)
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EIE: THAY ILAVE & XILINXs

GT11CLK

Z1JSF 47 : A MUX That Can Select Fom Differential Package Input Clock, refclk From the
Fabric, or rxbclk to Drive the Two Vertical Reference Clock Buses for the Column of MGTs

MGTCLKP | GTHeLK | SYNCLK10UT
MGTCLKN |
SYNCLK1IN |
SYNCLK2IN |
REFCLK |
RXBCLK | SYNCLK20UT
X10290
M=

GT11CLK %, RocketlO™ 7w DELF /R /lr— B U 2 T 55 /ICA LV AX v 2 — T A0 ERHNET, =
D7 vy 7 MGT O&FNZ 2 > T HHVFET, BHEEZFEHAL T, 20307 —Y D AJ)TSYNCLK 7uy 7 V) —0
1 DFELIIM AR E cxEd, FEMIT, [Virtex®-4 RocketlO </ VFFHE vk hFo v —_— a—P— HAK %
ZHRLTLIEEN,

REFCLKSEL J@E%&# A4+ 25L . MGTCLK, SYNCLKIIN, SYNCLK2IN, REFCLK, RXBCLK 72 ¥ D ruav 7 47 g
EIRETEET,

R— kD ERBA

AJ): MGTCLKP, MGTCLKN

H )+ SYNCLK1OUT, SYNCLK20UT

THAUDANAE

AVAB =gy o
i K

CORE Generator™ LU 4 —F HEAE

~7a@HR—h NG

TV ACNL, BB CHEHTEET,

TR
Virtex—4 FPGA . —#— H AR
Virtex—4 FPGA & —%3 —h : DC ¥tk L OAA w F Hi ik
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& XILINXs FEIE: THAY ILAVE

GT11CLK_MGT

71)25 47 : Allows Differential Package Input to Drive the Two Vertical Reference Clock
Buses for the Column of MGTs

GT11CLK_MGT

MGTCLKP | | SYNCLK10UT

MGTCLKN | SYNCLK20UT

X10188

M=

GT11CLK %, RocketlO™ /a7 DEFH X r— VU2 T AICA A = — R ANERHDET, 20D
Tuy i, MGT OFFNZ 2 >FT2ob0Ed, BIEE#HL T, 20307 —2 D AT SYNCLK Z7ay7 Y)—0D 1 5
FIEW AR BN CEE T, AT, [Virtex—4 RocketlO Multi-Gigabit Transceiver User Guide JZ &L T2 &V,

R—brDEREA
AJI + MGTCLKP, MGTCLKN
Hi7) © SYNCLK10OUT, SYNCLK20UT

FHEALDANF
AARB T E—a [
fein po—
CORE Generator™ BL U4V —K He A%
~7adHR—h Al

TV ACNL, BB CHEHTEET,

& M 1F
Virtex-4 FPGA =—4— H AR
Virtex—4 FPGA 7 —4 3 —] : DC fitEB LA v FFEME

Virtex-4 54 7351) 5i4F (HDL )
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EIE: THAY ILAVE & XILINXs

IBUF

)25 47 : Input Buffer
IBUF

N

X9442

M=E

ZOT WAL ZUAUNE, T MO AR —REIIAH IR — MRS TV AE B BB ASLET,
ZONRY T =Ll Ay — /L CTHERR L E T, LB muf4/x&/‘/:f:»~m“é:%ﬂﬁéfvh AVARB
vE—hRTBHITIE, J\jﬁ k() 2B B EALO AR —RERIZ A IR =ML, AR —k (0) 2%
DR—h e —ALT 25 FPGA vy 7 ICHik LET, LERY =3y 7 vy (VHDL) 337 A—Z—fER A
(Verilog) IZEEAMZ T, AR —F L DT 7V FDOESAET —HZEHLET,

R— kDB

—h4& AL ] HRE
O A 1 Ny Z7—nD ]
: A 1 Ry T 7 —DA)
THAVDANAE
Y SN AJ

A HESE
CORE Generator™ XU 44 —F R
~ 7O R —h K]

ZOTVACNE, BB CEHTEET,

IOV ACNTET . T AL O EALA TR =M U CHERR SN E T, @H XY —A a—RFTHRETIXLEIIHD
FHAD, MELFBLT4’/X&//::*FT%?£% ZDAVR—R N A AZ T T BITIE, TOA L AZ
vr—vay a—REeik LT T 4T /B 2 — VA LET, T AR R DD, TXTO /0 2R —
FNeT AL D EALIZEE L TESW, I R — T A O LA TR —MZ, O R—F 2O A 3MitiaE
nNoavy 7 |\ ZEHEHRILET, generic/defparam HEEZ R EL ., Ny 77— DESAET —Z U EL TTES W,

ARG IR 1%

B T—4RE ] FI4ILk ERER
CAPACITANCE Y&l “LOW”, "NORMAL”, | "DONT_CARE” /O \ZIRF v v & RAEM AT 20, Fio
“"DONT_CARE” B E OEA XY/ FREFRHT A0 E
FBELET,
IOSTANDARD ST F—H— e B "DEFAULT” TLAUMZ /O B EEID Y TET,
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& XILINXe

W

ot

3

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUF: Single-ended Input Buffer
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

IBUF_inst : IBUF
generic map (
CAPACITANCE => "DONT_CARE", -- "LOW", "NORMAL", "DONT_CARE"
IOSTANDARD => "DEFAULT")
port map (
o => 0, -- Buffer output
I =>1 -- Buffer input (connect directly to top-level port)
)i

-- End of IBUF_inst instantiation
Verilog 581t (A2 RA L T—2 7))

// IBUF: Single-ended Input Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

IBUF # (
.CAPACITANCE ("DONT CARE"), // "DONT CARE". "LOW" or "NORMAL" (Virtex-4 only)
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard
) IBUF inst (
.0(0), // Buffer output
LI(D) // Buffer input (connect directly to top-level port)
)i

// End of IBUF_inst instantiation

TR
Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —#>—h : DC B L OAA v F Fik
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EIE: THAY ILAVE & XILINXs

IBUFDS

71)S5 47 : Differential Signaling Input Buffer

IBUFDS

1B o

M=

ZOFPAY T A ME, RBEEBE B AT HAN YT 7 —TF, IBUFDS THE, 7HAY L_bd A
H—T A AE T, — TN REZ—TH)— FRAL —T 05 2 DO RpHKR—k (1, IB) THERENET, vAZ—L
AL —7 1L MYNET_P & MYNET N ® X512, [RUGREME SOt OREEZRLUET, £z, A7 var ok
AT HE, 7T AT VT 4050 EL, AAar R—R o b EHIE T £,

MR

ARB H A

I B 0]

0 0 izl
0 1 0

1 0 1

1 1 Akl

R—b D& A

R—r4£ AL B HRe
I AS 1 Diff p X7 7 —D AS)
1B AH 1 Diff p /X7 7—D A F)
0 i 1 Ny 77 —DH7T)
THAODANEE
AVAR =gy He 0%

i A ]
CORE Generator™ 33X O\ 4% —K A~A]
~/uOHFR—k A

ZOZLACNI, BB THEHATEET,

THALBREEIR DT TXTD /0 av R =R T A O FALICEEL TS, | R— M EET A
YDl EALDO~= AL — LI DB AN JIR—NZ, IB R —bafg EALDOAL —T7 LB N JJAR—NMZ, O IR—F 22D A J1 3t
fmShbualy 71 L ET, generic/defparam fEZFXEL ., /Xy 77— DESNAL T — 2B UNIFE EL TTEEN,

Virtex-4 547 31) 54K (HDL A)
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& XILINXs FEIE: THAY ILAVE

AR R 1%

Bt T—5E B TI4IE B
CAPACITANCE | 37751 “LOW”, “NORMAL”, | "DONT_CARE”| 1/O I24&F ¥ /3o Zo 2% 457, £7=
"DONT_CARE” X OEAAF Y S H o AEE AT D%
FRELET,
DIFF_TERM 7 — AR TRUE, FALSE FALSE BV L DFEB IR A A R — T Tl
IOSTANDARD | 3254 F—H— B R "DEFAULT” | =L AVMZ /O HikEHIV S TET,

VHDL it (/2 RE2 T —23Y)
WD 2 SOOXNEELRNEAIT., 28— LT T T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

IBUFDS inst : IBUFDS
generic map (

CAPACITANCE => "DONT CARE", -- "LOW", "NORMAL", "DONT CARE"
DIFF TERM => FALSE, -- Differential Termination
IOSTANDARD => "DEFAULT")
port map (
o => 0, -- Buffer output
I => I, -- Diff p buffer input (connect directly to top-level port)
IB => IB -- Diff n buffer input (connect directly to top-level port)

);

-- End of IBUFDS inst instantiation
Verilog 8t (A2 RA L T—2 7))

// IBUFDS: Differential Input Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

IBUFDS # (
.CAPACITANCE ("DONT CARE"), // "LOW", "NORMAL", "DONT CARE" (Virtex-4 only)
.DIFF TERM("FALSE"), // Differential Termination
.IOSTANDARD ("DEFAULT") // Specify the input I/0 standard

) IBUFDS_ inst (
.0(0), // Buffer output
LI(IY), // Diff p buffer input (connect directly to top-level port)
.IB(IB) // Diff n buffer input (connect directly to top-level port)
)i

// End of IBUFDS inst instantiation

B R
Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —#%> —h : DC B L OAA v F Fik
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& XILINXs

IBUFG

71)25 47 : Dedicated Input Clock Buffer

| [ 0o
IBUFG

X10181

ME

IBUFG IZ, FPGA ~D A Jj7vyr%& 7 a— )b Zay ZE#RY Y — A8 75720 R T 2528 H A )¢9,
DCM_SP 3L BUFG ~DE IR0, TRAAD Iy FBIEE Y v X — PN /NMRIZINZ 5 F T, IBUFG @
ADZ, ZFa—r0L say s B TOREREITEE T, IBUFG O H /71%, DCM.SP, BUFG, /I35 ELT-uy v
@ CLKIN ZBR#Ej CxE7,

R—bDEREA

R—+4 AR =] B 8E

0 H D 1 gavy Ny T7yr—Hh

[ AN 1 ray g Ny 77— NT]
THADANAE

AVAB =y Gl

HER HELE

CORE Generator™ 8L N7 4 —K ANA]

~7uadHR—h NGl
ZOZLACNI, BB THEATEET,
ERARELE

B T—RE | {E TI4ILE ERER

CAPACITANCE | sc5% “LOW”, "NORMAL”, "DONT_CARE” /O AR v XU H U AR T 50, F

“DONT_CARE” LB OEA v X AREE T D0
FRELET,
IOSTANDARD ST | F e — B W “"DEFAULT” TV AN /O B EEV Y CTET,

102

http://japan.xilinx.com

Virtex-4 54731 H4F (HDL A)
UG619 (14.1) 2012 & 4 B 24 H



& XILINXe

W

ot

3

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFG: Single-ended global clock input buffer
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

IBUFG_inst : IBUFG
generic map (

CAPACITANCE => "DONT_CARE", -- "LOW", "NORMAL", "DONT_CARE"
IOSTANDARD => "DEFAULT")
port map (
O => 0, -- Clock buffer output
I => 1 -- Clock buffer input (connect directly to top-level port)

)

-- End of IBUFG inst instantiation
Verilog §8it (A2 RA T —2 7))

// IBUFG: Single-ended global clock input buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

IBUFG # (
.CAPACITANCE ("DONT_ CARE"), // "DONT CARE". "LOW" or "NORMAL" (Virtex-4 only)
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFG inst (

.0(0), // Clock buffer output
.I(I) // Clock buffer input (connect directly to top-level port)
)i

// End of IBUFG_inst instantiation

TR
Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —#>—h : DC B L OAA v F Fik
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EIE: THAY ILAVE & XILINXs

IBUFGDS

71)S5 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
1B

o
IBUFGDS

X10601

M=E

ZOTHAY ZL AR, Zay s Ny 77— (BUFG) 721X DCM 12t T 57O DR H O ZEEE 5 A1/ 77—
T9, IBUFGDS Tid, TH A L _XADA L H—T oA MEEIX, — FBAZ—THL)— FNRAL—T L5 2 DD
HBpnR—k (1. IB) TRENET, vAF—LEAL—7 X MYNET P & MYNETN ®XH1C. RUHBEIE B O R0k
BEE/RLET, Fh. A7 varoEEB&Es T8, V7 AT VT a3 M EL, AE R R — R b D%
HICEET, T AASNDANT —FOBRIEZFE T HERIETL AR FENLTOET,

mIER

AR Hh

I IB (0]

0 0 AL

0 1 0

1 0 1

! 1 EL
R— b0 555

R—+4 AF B B8

0 H 7 1 sayy Ny Tr—H

1B AD 1 Diffn Z7vy 7 Ny 77—D N7
I V| 1 Diffp 7ry 7 Ny T77—D AN S)
FHADANT &

AAA S E—gy HeAm

HER Ay

CORE Generator™ B L O 4 —FK AR A]

~7udHR—h KA

ZOxTVACNE, BB CHEHTEET,

THALBEEROTD, TXTD /0 arR—R bl T A O EALICEEL TS, [ R— M EH
THAL D LD~ AL =L D AR —MI, 1B R —Ffg EALOAL —7 &2 AJJR—HMZ, O R—hZDO A
Nz —2EL95 DCM, BUFG, F213no v 71825 L TLIES, —E DAY —/V G, IBUFG % FPGA @71y
7 VY — AR T HE M EIZIN U T BURG 28 H BIAOIZHERR S AUE T, generic/defparam EZFXEL, /Sy 77— D
EANAE T — &N EL TE SN,
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& XILINXs

AR R 1%

B T—45E & FI4ILE SRER
CAPACITANCE ST “"LOW” . "DONT. CARE” | I/O IZA&F ¥ /S X AEEH T 50, £
“NORMAL” | VL DO E AT Y /R H AR A0 %
“DONT_CARE” FeELET,
DIFF_TERM 7R TRUE, FALSE FALSE BV DEB IR BT A A R — 7 LT
LET,
IOSTANDARD pE 7 =4y —MeB M | "DEFAULT” TLACMT /0 B2 S TET,

VHDL gBik (A REVL T —23Y)

WD 2 SOOXNEELRNEAIT., 28— LT T T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer

-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

IBUFGDS inst :
generic map (

CAPACITANCE => "DONT CARE",
DIFF TERM => FALSE,

IBUFGDS

IOSTANDARD => "DEFAULT")

"LOW", "NORMAL",
-- Differential Termination

port map (
o => 0, —-- Clock buffer output
I =>1I, -- Diff p clock buffer input
IB => IB -- Diff n clock buffer input

)

-- End of IBUFGDS inst instantiation

Verilog 881k (A RAV T —3Y)

// IBUFGDS: Differential Global Clock Input Buffer

// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

IBUFGDS # (

.CAPACITANCE ("DONT CARE"),
.DIFF_TERM("FALSE"),
. IOSTANDARD ("DEFAULT")

) IBUFGDS_ inst (
.0(0),
LI(I),
.IB(IB)

)i

// Clock buffer output
// Diff p clock buffer input (connect directly to top-level port)

// Diff n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation

EER N

Virtex—4 FPCGA &t —#— H AR

"DONT_ CARE"

// "DONTicARE". "LOW" or "NORMAL"
// Differential Termination
// Specify the input I/0 standard

Virtex—4 FPGA & —#%> —h : DC B L OAA v F Fik

(connect directly to top-level port)
(connect directly to top-level port)

(Virtex-4 only)

Virtex-4 54751 (K (HDL F)
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& XILINXs

ICAP_VIRTEX4

——

71)2F 47 : Virtex—4 Internal Configuration Access Port

[7:0] ICAP_VIRTEX4 o[7:0]

| BUSY
WRITE |

CLK |

X10108

ME

TOFWAy LAV T AL, Virtex®-4 ORNE a7 4F 2l —3iay T7EAR—K (CAP) ICT7 7 EBATE

£,

R—bDEREA

R—r%& AF B B EE

BUSY i 1 BUSY 15 &

O H D 32 32wk F—& A

CE AF 1 Jayy AR—T )

CLK AN 1 rav 7 N5

WRITE A7 1 EXIALGE T

I AH 32 32wk T—& NAANT
THAVDANAFE

AVAR Y =gy HeuE

Ejido ol

CORE Generator™ L N7 4 —F Nl

~7adHR—hk A}
ZOZVACNE, BB THEHTEET,
AR E M

B T—HRE E TIHIE £ BA

ICAP.WIDTH sl ”X8”, "X32” ”X8” ICAP 2t iR — % b DT — X IR Z4RE

Virtex-4 54731 H4F (HDL A)
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& XILINXe

W

ot

3

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ICAP VIRTEX4: Internal Configuration Access Port
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

ICAP_VIRTEX4_inst : ICAP_VIRTEX4
generic map (

ICAP_WIDTH => "X8") —-— "X8" or "X32"
port map (

BUSY => BUSY, —-— Busy output

o => 0, -- 32-bit data output
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input

I =>1, -- 32-bit data input

WRITE => WRITE -- Write input

)i

-- End of ICAP VIRTEX4 inst instantiation
Verilog E81 (A RAV T —23Y)

// ICAP_VIRTEX4: Internal Configuration Access Port
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

ICAP VIRTEX4 # (
.ICAP_WIDTH("X8") // "X8" or "X32"
) ICAP VIRTEX4 inst (

.BUSY (BUSY) , // Busy output
.0(0), // 32-bit data output
.CE(CE), // Clock enable input
.CLK (CLK) , // Clock input
LI(I), // 32-bit data input
.WRITE (WRITE) // Write input

);

// End of ICAP_VIRTEX4_ inst instantiation

EER AR

Virtex—4 FPGA = —H#'— I AK

Virtex—4 FPGA & —# > — : DC $EB L OAA v F Fiik
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EIE: THAY ILAVE & XILINXs

IDDR
71)=5 47 : Input Dual Data—Rate Register

IDDR

| Q1

o
I | |0 |m |O

X10109

M=E

ZOTYA :nlz%/b . AU VA FPGA THE T 27V F—Z L —k (DDR) E B4 ZET 570 DHH A
LIOAZTT, T —2RRVIAENDL I ay ) Ty T LIl T —H% FPGA 77 7 Uo7 NS5 —FE, RLrayr
Ty TRIFICANTHE—RRHVET, 2K, AAI T REHEIZRLT BN —2ALNEHEE A,

OPPOSITE_EDGE E—F : i ® DDR F A CTT —#NZESNET, QL 1T/rys C DENLD LRy D
BIZEML, Q2 IIBILH TRy P OBRITEMLET,

SAME EDGE ®&—F : ¥ —#[37uv7 C DM DTy TZESNETN, LD PRy Y F—HF LU ARH
DHEICL P RAEPDBMENTEY, ZOVPAXT7uv /g5 C OLH ERY =y THEI{ET 50T, DDR
T—2IRIC 7Yy =y YT FPGA IR FENET, 72720, 7 —# XTI DBESN T AIOIC R A ET,
Ql &£ Q2 IZIEEAT 1 BEIW 2 RRIFFIZERFRIN T BHDOXRTNART 1 ERVNFTERD ROy s
PAINLTRT 2 L3 REESNET,
SAME_EDGE_PIPELINED &—F : SAME EDGE €&—R&[RERICT —Z2MLBEES L E T 23, SAME EDGE € —
RTOT —% X7 D45y E BT A7, S b ERNT oY 5 —H LU RXDORNTHL P AF RN EBINEND
DT, T—H XTHRQL & QENNRFFIZEFEENET, 2L, ZOF—F2HHT25L. Q1 L Q2 FF
NEALTDLAT VN 1 A7 VAHEILET,

IDDR 1% IODELAY 72& @ SelectlO™ HREL & M T E£4,

FEE B LH—T A AL, IDDR2CLK " R—% U LT T —2DOEVIAIRIC 2 DOMSNL L= ay 7%
BETXET, Z0arF — % ME. IDDR O/ 87 4 —< RABE R R 370X 2 HLE9, IDDR 2CLK TiX. &4
Tieray 7 U — AN X, IDDR 2 R — R b AT XTI AERE &S RN AE T DN HYFT,

R—b D& EA

R—t4 AR & e ae

Ql ~ Q2 o 1 FPGA \Z##t 3% IDDR tH )T, QUITRMDOT —F <7, Q213 2
FEADT —4 ~T7TT,

C AT 1 Iay I AIE S TT,

CE AT) 1 Low |Z722&  R—h O O ) /vy I NT 4 AT =T )TV ET,

D A 1 DDR 5 —#% IDDR &Y a—/VIZA1T5E L,

ZOEUNE, e EALO A TTETIIBF AR — b, AJRBIEAS R ES Tz
IODELAY ., 723872 A ET G a7 7 —Ic#E L £,

R AT 1 727547 High DUVt T Ql BLU Q2 ##mFE 0 IcLEd, SRTYPE
B IESE, R FEIIFERIBICER ETEET,
S AT L T 7T 47 High DUVt bh T Ql BLON Q2 ##FE 1 IZLFE T, SRTYPE

BRI IS E | A EI3ERBNICRETEET,

Virtex-4 547 31) 54K (HDL A)
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& XILINXs

THAUDANFE

AVAR v T—ay it
Eiid ]
CORE Generator™ L N7 4 —F NGl
~7ua@HR—h =l
ZOxTVAUNL, BB CHEHTEET,
oL ~ |,
AR E
B T—45E | {E TIAIE sRER
DDR_CLK EDGE | sr=4| ”"OPPOSITE_EDGE” ”OPPOSITE. vy o2k % IDDR O #EfEE—
"SAME_EDGE”, EDGE” FEfRELET,
"SAME_EDGE_
PIPELINED”
INIT_Q1 2 ¥ 0.1 0 a7 4 X2l —ary DAX— T T B E
1T GSR BT —hSizEZxd Q1 B DF)
W ELET,
INIT Q2 2 K 0.1 0 LT A4F 2L — g DAR— T S E
X GSR N TP —hSN7=EZD Q2 B D)
HEEEELET,
SRTYPE | “SYNC”., “ASYNC” ”SYNC” oV hDOFATERIRLET, "SYNC”

WCRETLEVEYN R BLOEYN O F
CVOEEN C ruyy ELrONEE BTy
DICEIMIL, "ASYNC” IZ3% &9 DL IEFH
BB ET,

VHDL 821k (/2 RA T —23Y)

WD 2 ODOLBFELEWESIT., 2t — LT T4 T B E ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IDDR: Double Data Rate Input Register with Set, Reset
-- and Clock Enable.
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
IDDRiinst : IDDR
generic map (
DDR CLK EDGE => "OPPOSITE EDGE", -- "OPPOSITE EDGE",
-— or "SAME EDGE_PIPELINED"
INIT Q1 => ’0’, -- Initial value of Ql: "0’ or "1’
INIT Q2 => ’'0’, -- Initial value of Q2: '0’ or "1’
SRTYPE => "SYNC") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1l-bit output for positive edge of clock
Q2 => Q2, -- 1l-bit output for negative edge of clock
c =>C, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
D => D, -- 1-bit DDR data input
=> R, -- 1l-bit reset
=> S -- 1l-bit set

-~ unww

’

-- End of IDDR_inst instantiation

"SAME EDGE"

Virtex-4 54751 (K (HDL F)
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& XILINXe

Verilog 881k (A RAV T —3Y)

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

// Virtex-4

// ¥Xilinx HDL Libraries Guide, version 14.1

IDDR # (
.DDR_CLK_EDGE ("OPPOSITE_EDGE"), // "OPPOSITE_EDGE", "SAME_EDGE"
// or "SAME EDGE PIPELINED"
JINIT Q1(17b0), // Initial value of Ql: 1'b0 or 1'bl
JINIT Q2(1'b0), // Initial value of Q2: 1’b0 or 1’bl
.SRTYPE ("SYNC") // Set/Reset type: "SYNC" or "ASYNC"
) IDDR inst (
.01(Q1l), // 1-bit output for positive edge of clock
.02(Q2), // 1-bit output for negative edge of clock
.c(Cc), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1l-bit DDR data input
.R(R), // 1-bit reset
.S (S) // 1l-bit set
)i

// End of IDDR inst instantiation
R
Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA & —#%> —h : DC #E B I OAA » F Fi i
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& XILINXs FEIE: THAY ILAVE

IDELAY

71)=5 47 : Input Delay Element

IDELAY 0

Z @)
6 o [® |-

py)
w
3

X10110

M=

Virtex® 7 /3 AZ(E, 2 —HF— /O DA /RAIZ IDELAY £V 2—ARHVET, ZOET2—/E AT —4
EFELSRVIAL 72D DA 2—FHIET LTV R DEAL FYALET, IDELAY 1L, 7 — 235, 70v /G5, £
ZOWFITHEMTE, TOMEET 64 2y 7 IIET A THIIS L ET, IDELAYCTRL 2 AR — R eI 42
& TR EE REOZIZNDO T BRI SNCEBEZBEMTEET, 3 SOBEE—FBAHVET,

Yo rm—I R FALBEE—F : Z0OF—RiT. Pu rh— K XA LBIEEEERFE AL CWAT A THE AT
xF4, ZOF—RE2H AT 584 . IDELAYCTRL FVIT 47 AL AR T — T ALBIHDEHE A

[ EH 7 BT —F : EIEfHIX IOBDELAY VALUE EMECHELEICEESNET, ZOEEZTZA A
TEFTHIEZTEFER A, ZOE—FEHHATIE A, IDELAYCTRL FVIT AT B AL AL T—
MALERHYFET,

AEZ T BEET—F : HlfH15 5 CE L INC 2L ETHZLI2L0, BIHEEEZT L HAALTERCTEXES, ZOE—
K& AT 584, IDELAYCTRL VT4 T B A AR =— T AL ERHYET,

A — 0D B8

R—t4£ A [ i B A

I AT 1 I0B HD YTV AT T —5

C AT 1 sy N7

INC AT 1 By TRIEDA L TVAN/ T II AN

CE AT 1 ALV IIVAN T IVA N A =T L

RST AT 1 BIET = —  ZHOENPUH R ESNIMEI) Yy U ET, HNR
ESNTORWEATT, 012y LET,

0 i 1 MAGHEHA
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EIE: THAY ILAVE & XILINXs

T—3ANBLVHA-1ELV 0

IDELAY V7471, 3 fEOILA I0B nr— g lfl@ESnCnEd, AN oG IL,. IOB ulr—g
VDOAATIZEO R ET,

LA IOB : YL I0B 12$% IDELAY D A fi%. AS13v 77— IBUF S E G SUE T, IDELAY (0) D H
INE, B —Y—aUy i LET, ANTBIOH N T —% A AEDLE A THY, 7av /{55
C) DEEBIZTERAD, 10B OHIMER (0) IV AZEFITFHIENTEET,

V=g Zay 23 A 0B : )V —aF 0 7y 73 A 10B 1%, HCLK IOB @ EFighd /O X7 ICE &
SNTWET, ZO I0B IZHD IDELAY D AT, AJj 3y 77— IBUF O EEMB S, HZko=
VIR— R MBS TTEET,

=’ Al = D

- BUFIO (U—aF L 7ay {8054

V—Ta) v Jayy Ny 77— BUFIO i, AIENB)—Va v Jav g 5%2)—Ta i 1/0 Zay s YV —
IOCLK |25 %9, £/~ BUFIO |Z. V—aF L ZuyZ Ny 77— BUFR IZEEEL TV —a L 7y

VU —relk [IZHEERHRTEET, ANBLOH AT —F RRATHAGDERZATHY, 7uy 755 (C) ORI
ZTEEANRI0B D IHE S (0) IV P AZZAFTTHZLNTEET,

Ja—r v 7ay73KMA 0B : /'a— L Zay 73 A 10B 1, 7o 1/0 FliCEESNTWET, 20 I0B
\Z& % IDELAY O ANE, AJ17m—s v Jay 7 Sy 77— IBUFG hE#EM G S, M iTko=
VAR — RN X ET,
- a—HF—nmTys
- BUFG (Z'm— )L 7oy 72 B D84)
ra—s )L Jayy Ny 75— BURG 1Z, ANENDY)—Vat v rav g 5asa— )0 1/0 7ayy
V— gelk [IZEERILE T, ANBIOHE T —F RRATHAEDLERATHY, 7av /(g5 (C) DEEII%
FEEANR,I0B OHIIER (O) 1TV P AZEFT L ENTEET,

oAy ARh-C

IDELAY OH#l## A 73 (RST, CE, INC) I%, +_XTr/rvyZ AJ) (O) IZEHILTWET, IDELAY OF —X AN BLW
HITABEXPO) 1%, /ey /3 50 B3 T 8 A, 20Oy 7 AJ11E ISERDES @ CLKDIV A JjERICZ2RD T,
CLKDIV #BRE) T DI HEN D7 ey s Y — AT IDELAY Z7ay 7 A7) (C) ZEREh T&£4, 7ay s AT (C) Z B
BRI e/ ay s V—RE RO EBVTT,

8 fH D gelk (Fa—r3L Jayy V)—)
2D rclk (V—aF 0 zay s VY —)
ETa—J)L Yty -RST

IDELAY @Vt v MEB RST 1. ¥ FBIET A % IOBDELAY VALUE B CHREINT-EIZVEY I LET,
IOBDELAY VALUE B 2R ELRWESIX. Y 7T BIET AT 0 12V By hEnET,

AL IVAN/F 7Y A ME S - CE, INC

AV ITVAN/ T IVAS A 3 —=T WA E (CE) 1L, A ZVAN/ T VAV ME S (INC) A X —T MIZLET, INC
WX YT BT AL T AL TVANT D0, TIVANT D EELET, CE=0 OEA . INC OEIZH» LT,
BIEIIZELLERE A, CE =1 DA INC DI CTHE Yy T BN AL TVANEET ZVA ML ET, T
BEIED AL TVAN/ T VA NI, AN 7ay7 (C) ICFMILTHEITSNET, CE=1 THAHIRY, £rayr 171
THYTRIEIN | T DAL TIVAN/TIVARSIVET, IRORIZ, A TVAN T IVANOEEEZRLET,
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& XILINXs FEIE: THAY ILAVE

EE RST CE INC
RESNI=F 7 HIZ) v b 1 X X
BT RBaAL TV AR 0 1 1
By T BT 7Y ALK 0 1

7L 0 0 X
D

1. RST i&, BT =—>% IOBDELAY VALUE BT ESNIEIICV YR ET, ERRESNTORWEGEE
0ty rENET,

2. RST, CE,INCZ,7myZ A (C) IZRIHILTWET,

CE 73 High (2722 L, RDSNLH ENXV Iy 7 TALIVA N/ T ZUA MR LET, CE 2 Low (Z725E, IRD AL
H ENOIay I TALIIANN/ T IIA IR EIELET,

THAODANFE

AVARB Y E—ay Heum
HEFR A
CORE Generator™ B L O\ 4 —FK AT
~7udDYR—k A

OV ACNE, BB CHEHTEET,

EAAT RS IR 1%

B T—HE (] TI+ILE £ A

IOBDELAY_TYPE XS “DEFAULT”, "DEFAULT” R T BIEDHAT H G E
“FIXED” .,
“VARIABLE”

IOBDELAY_VALUE R 0~ 63 0 2 7 RIE O B A 18 &

IOBDELAY_TYPE B4

IOBDELAY_TYPE @M%, 5B EDZ A7 E2+aE L E T, F8E€ AIRE72 X DEFAULT, FIXED, $£7-1% VARIABLE
T, 7 74/VMHIX DEFAULT T9, DEFAULT IZERETDHE, Br dm—/L R XA LPBIETL A RPRIRENET,
ZDIRIETL A NE, pad-to—pad AR— /LR XA LEHNEL, BIEE T NAAONERZ vy 7 3B IEE —HSEET,
ZORIETL AL HE ., pad-to—pad AR—/LE ZA LT 0 IZRVET,

FIXED IZERELT-HE . &y 7 BIEHIL IOBDELAY VALUE BHETHREL-Zy 7 HICEESNET, ZOMEiX. 8
EH ’BTETZD_& if‘%iﬁm

VARIABLE |ZFRELT=HE . Xy T BEEEERICET CEET, CE=1 BIWINC =1 IZERETHEY Y T EBIEN
A IVA LRSI, CE=1 BEIWINC =0 IZRETHET ZIANSINET, AL TVASN/ T IIANMI, AS17ays
g5 CIZE¥ILTEITENET,

IOBDELAY VALUE &4

2y FRIEOYHEAZIEELET, FETRERMEIZ0 ~63 T, 7 74/VMEIX 0 T, 0 IZRETIHE. &
WA~V F 7L 7% —DEIE (F 400ps) (2720 ET,

TR IE I

ga{itly

Virtex-4 5475') 774K (HDL F)
UG619 (14.1) 2012 &£ 4 B 24 H http://japan.xilinx.com 113




EIE: THAY ILAVE & XILINXs

B BRIENY By RENTH A (RST = 1), IOBDELAY_TYPE 23 FIXED @4 . #~ 7 EEIX IOBDELAY VALUE ©
HELEIZZ20ES,

VHDL ik (A RAVIT—23Y)
WD 2 OO LINIFAELRWEAIL, at— L T T4 T4 B E ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IDELAY: Input Delay Element
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

IDELAY inst : IDELAY
generic map (

IOBDELAY TYPE => "FIXED", -- "FIXED" or "VARIABLE"

IOBDELAY VALUE => 0) -- Any value from 0 to 63
port map (

o => 0, -- 1-bit output

c =>C, -- 1-bit clock input

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

I =>1, -- 1l-bit data input

INC => INC, -- 1l-bit increment input

RST => RST -- 1-bit reset input

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

// IDELAY: Input Delay Element
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

(* IODELAY GROUP = "<iodelay group name>" *) // Specifies group name for associated IDELAYs and IDELAYCTRL
IDELAY # (

.IOBDELAY TYPE ("FIXED"), // "FIXED" or "VARIABLE"

.IOBDELAY VALUE (0) // Any value from 0 to 63
) IDELAY inst (

.0(0), // 1l-bit output

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

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

LI(T), // 1l-bit data input

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

// End of IDELAY inst instantiation

2R R
Virtex-4 FPGA & —H#'— AR
Virtex—4 FPGA 5 —#% > —b : DC HtE B L AL~ F Kk
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& XILINXs FEIE: THAY ILAVE

IDELAYCTRL
J1)S=5 47 : IDELAY Tap Delay Value Control

REFOLK | IDELAYCTRL ROY

RST

X10111

M=

ZDOxL AR, IODELAYEL 2 T 55 BICA v AL — DML ENRHVET, 2k, IDELAY 7213

ISERDES ZUIT 47 WAL AZ L T—h SN THY, IOBDELAY_TYPE J& 1A FIXED £7-1% VARIABLE (2R E ST
TWAEATYT, ZOEY2—/Lid, ~E@Hz§£5z@%ﬁ7m/7 REFCLK #ff L T, 7' A, B, kckmmr“w
FACICBINTIZ, Xy T BIETANZEBIENAAT AMAE L ET, kD, EfE/e B e R/ RRIZ720E T,

R—rDERHA

—r4 AmE 2 B EE
RDY H 7 1 HHe a7 N F] REFCLK BNAE NI -7-2 L% RLET, REFCLK 28

{&1E4% (REFCLK 7% High £7-1% Low & 1 Z7vy 7 B DL EREFS
nad) & 47— rEnET,

REFCLK A 1 Fav A EBEBEOEICHEBINTIZ, Fy S BIET AT @i/\
AT AEMIELET, X ﬂ*@%f—&\‘/—l\ ZREHEES N fEIC
1Z. REFCLK O J& ¥ $a 200MHz 12+ 2 HERHDET,

RST AT 1 IDELAYCTRL [H# %Vt yhL%9, RST 18 51%. 777+~ High DI
RV~ b3, IDELAYCTRL ZYUEvh 3 5I21%, ZOKR—1% 50ns
LIk High \27—F 20 ERHVET,

RST (E¥=2—/L Uy h) : IDELAYCTRL [H &Yy L ET, RST 1851, 727717 High ORIV TT,
IDELAYCTRL #V+tvh 42121k, ZOR—k% 50ns LA E High I 7V —h 20 E R HDET,

REFCLK (E#/vny ) : 7w, EIE, {mf“@/fﬂ: THEINTIN, Xy T BIETAANEENAT AEMHELE
T, Fo T BEAET — X —NIEREH I EIC 2%, REFCLK @&k %% 200MHz I2 T AMLERHYET,

RDY (Ready Hi/7) : 54/ 7 AJj REFCLK BWE NI/~ 7-Z % /RLET, REFCLK 23 k9% (REFCLK 23
High F721% Low {2 1 Zuy 7 BAHILL ERFFEND) & RDY (E 5N T 4T —rEET,

FHEALDAN
Heva RA]
CORE Generator™ BL 74V —K ARw]
~ /DY AR—k KAy

ZOxTVACNE, BB CHEHTEET,
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VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- IDELAYCTRL : Input Delay Element Control
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

IDELAYCTRL inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates validity of the REFCLK
REFCLK => REFCLK, -- 1l-bit reference clock input
RST => RST -- 1-bit reset input

)

-- End of IDELAYCTRL_inst instantiation
Verilog §8it (A RA T —23Y)

// IDELAYCTRL: Input Delay Control Element (Must be used in conjunction with the IDELAY
// when used in FIXED or VARIABLE tap-delay mode)

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

(* IODELAY GROUP = "<iodelay group name>" *) // Specifies group name for associated IDELAYs and IDELAYCTRL
IDELAYCTRL IDELAYCTRL inst (

.RDY (RDY) , // 1-bit ready output

.REFCLK (REFCLK), // 1-bit reference clock input

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

)i
// End of IDELAYCTRL inst instantiation
H =3
& it 1R R
Virtex-4 FPGA = —#— JAF
Virtex-4 FPGA 7 =% —b : DC Fithds L OAA v F 43k
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& XILINXs FEIE: THAY ILAVE

IOBUF
71)=5 47 : Bi-Directional Buffer

IOBUF

X10663

ME

ZDOTHAL TLAMINITHI T TNV RO /0 Ry T 7—"T, WER Yo 7 N5 e BT 535
AIWERLET,

am IR R

AR M7 [H] H A
T I I/0 0]

1 X s I/0
0 1 1 1

0 0 0 0

R—rDERHA

— K B .
© i 1 Ny 77 —DH )
10 AT 1 Ny Z7—=D AT
I AT 1 Ry T7—D NS
T AT 1 FIARTF—b A F—T VAT
THAVDANEE
AABR S E—a Gl
i HEAE
CORE Generator™ B L O 4 —FK Nl
~7uDYAR—K KAy

IOV ACNL, BB CHEHTEET,
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AR R 1%

B T—4aE {[E] TI4ILE ERER
CAPACITANCE | 5% “LOW”. "NORMAL” . “DONT. CARE” /O ICIEF v /U B A5 E T 50, %
“DONT_CARE” TALE T OBEA X v RV Z o AEHE T
LEIRELET,
DRIVE FH 2,4.6,8,12, 16, 24 12 /O ##& LT LVITL, LVCMOS12,

LVCMOS15, LVCMOS18, LVCMOS25 ¥
721% LVCMOS33 %f# 45 SelectlO™
Ny 77— OBEENE T (mA) %58

WLET,
IOSTANDARD | 3¢5 T2y — B R "DEFAULT” TUAVMI /O Bk EHI Y TET,
SLEW p=dl "SLOW”. "FAST” ., ”SLOW” H DS ERVKFR ENLS TR0 ERER] %
"QUIETIO” BELET, ZOBEOEREREHIE

5, =5 — M BRLTES L,

VHDL 2k (/2 RA T —S3Y)
KD 2 DODOXLBIFELZWG AT, a8 —L T T4 T4 B S ORNIE T FT,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IOBUF: Single-ended Bi-directional Buffer
-- Virtex-4
—-- Xilinx HDL Libraries Guide, version 14.1

IOBUF inst : IOBUF
generic map (
CAPACITANCE => "DONT_CARE", -- "LOW", "NORMAL", "DONT_ CARE"
DRIVE => 12,
IOSTANDARD => "DEFAULT",
SLEW => "SLOW")

port map (
o => 0, -- Buffer output
I0 => IO, -- Buffer inout port (connect directly to top-level port)
I =>1, -- Buffer input
T =>T -- 3-state enable input, high=input, low=output

)i

-- End of IOBUF inst instantiation

Verilog 58k (A RA L T —3Y)

// IOBUF: Single-ended Bi-directional Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

IOBUF # (
.CAPACITANCE ("DONT CARE"), // "DONT CARE". "LOW" or "NORMAL" (Virtex-4 only)
.DRIVE (12), // Specify the output drive strength
.IOSTANDARD ("DEFAULT"), // Specify the I/O standard
.SLEW ("SLOW") // Specify the output slew rate

) IOBUF inst (
.0(0), // Buffer output
.I0(10), // Buffer inout port (connect directly to top-level port)
LI(T), // Buffer input
.T(T) // 3-state enable input, high=input, low=output

)i

// End of IOBUF_inst instantiation
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MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi
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& XILINXs

IOBUFDS

J1)S5 47 : 3-State Differential Signaling I/0 Buffer with Active Low Output Enable

IOBUFDS

s

X10664

M=

ZOTHAy mU AN AREEZBE S A2 FEH T 73y 7 7—"T9, I0BUFDS TiX, 7 A2 L~ LdA
VE—T 2 AAMEEIL, — NI RAEZ =TI — T NAL —T LD 2 DD EeHR—B (10, 10B) TEEINET, ~
AB—EL AL —7 X MYNET_P & MYNET N O X912, [FICFREME B O K OREEZRLET, Flo, A7 varni
ka8 V7TV AT 7T M B A R — R MO ERIRTEE T, TAAAASD AT
T A DBEIEE T HEIE L A M E ENTOET,

i EE &

AR W75 A H
I T 1/0 I0B o]

% Z Z ZkiL
0 0 1 0

I 1 0 1
R—rD 8

R—h% 77 [A 2 e BE

O i 1 NRo77—DH A

10 A 1 Diffp A7)

10B NP 1 Diffn A7)

! A 1 Ny Tr—D AT

T A7 1 FFARAT =k AR =T VAT
THAVDANAFZE

A AB = ay et

HE 7 A

CORE Generator™ 3L U\ 4% —K il

~ /DY AR—k Ay

OV ANE, R CEHTEET,
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& XILINXs EIE: THAY ILAVH
ERAARELE
B T—45E | {E TIAILE £ BA
CAPACITANCE Pl "LOW” . “DONT_CARE” /O W& R H 2450, £
“NORMAL” . TALEF OFEA Xy /U AEE T
"DONT_CARE” DIERELET,
IOSTANDARD SR F—x—F 5B | "DEFAULT” TULAVMZ /O Bk EHI0 Y TET,

VHDL Rk (f 2V RE S T—23Y)

WD 2 DDOXPFIELIRWG AL, a8 =L T T4 7 455 ORIV T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- IOBUFDS: Differential Bi-directional Buffer
-- Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1
IOBUFDS inst : IOBUFDS
generic map (
CAPACITANCE => "DONT CARE", -- "LOW", "NORMAL", "DONT CARE"
IOSTANDARD => "BLVDS 25")
port map (
o => 0, -- Buffer output
10 => IO, -- Diff p inout (connect directly to top-level port)
IOB => IOB, -- Diff n inout (connect directly to top-level port)
I =>1I, -- Buffer input
T =>T -- 3-state enable input, high=input, low=output
)i
-- End of IOBUFDS inst instantiation
H =2 . S, > ~
Verilog f2i (A RAVL T —23Y)
// IOBUFDS: Differential Bi-directional Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
TOBUFDS # (
.CAPACITANCE ("DONT CARE"), // "DONT CARE". "LOW" or "NORMAL" (Virtex-4 only)
. IOSTANDARD ("BLVDS 25") // Specify the I/0 standard
) IOBUFDS inst (
.0(0), // Buffer output

.I0(10), // Diff p inout (connect directly to top-level port)
.IOB(IOB), // Diff n inout (connect directly to top-level port)
LI(I), // Buffer input
LT(T) // 3-state enable input, high=input, low=output

)i

// End of IOBUFDS_inst instantiation

FHHEHR
Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA & —#%>—h : DC #{E B L AL F Fih
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EIE: THAY ILAVE & XILINXs

o JR— 3 . . e
J1)S5 47 : Dedicated I/0 Buffer Input Deserializer
o | ISERDES |
CE1
e Q1
CE2 | -
CLK | | 2
SR |
| as
REV |
CLKDIV | a4
OCLK |
| as
BITSLIP |
DLYINC | | as
DLYCE |
| SHIFTOUT1
DLYRST |
SHIFTINT | | SHIFTOUT2
SHIFTINZ |
OFB |
TFB |
X10112

TOFYALY TV AUMNEFE AT AILICEY, R 2 — a2 I VAN TEE T, ISERDES (X5 HO
VAR /O T —FTI7F % TT, ZOFVa—NEHHATHE, V—ARMYT 7V ir—9TFPGA Duyy 7V
V—2AEERITE, ZAIV T DNEH R L0E R ET,

TDOFEDa— ML VT I/ RGL L v N—R— JUTARIEF = — T—R T4 Ak = (BITSLIP),
rayl A f— 7/v(CE):E/;L~/1/75\E.i2YLTb\i‘3‘ F L SFESET SV —ar i LEER O 7 ay 7 AT
MY | SelectlO™ HERE L H 2 FH TXFJ, SERDES OV 72— L OEEMITIR D LB T,

EBEFI—Y EDa—)L

BT = — BV a— M ANT —HERESNTI vy I DI T RERET LD OFRAT —* 77
F T, ZOXAILTEMEOFTHEE L. ISERDES T2 a— L NICEBIEFEE L. ATDOAF 2 — 4T 1L
WL TERLET, ANBEFz— 1T, HO0UDREL THD (FE), BfETIcEFE c&xEt (A7), *
72 ZOFEY 2— /UL IDELAYCTRL FV3ITF 47 LAt L £9,

BIEF = — EV2a— NV Z2EHT 51203, ROBHEPSLETT,
IOBDELAY_VALUE
[OBDELAY
IOBDELAY_TYPE

IOBDELAY_VALUE 1%, i 4 2B Xy 7 O AR ELF T, FHEFRERMEIZ 0~ 63 T, T 74/LMEIX O
<7,

IOBDELAY J&4:% IBUF, IFD, $£721% BOTH IZERE T 5L, BIET =— 2 2 ZNEAA G H ) (0), LY
2EfFEH T (Q1 ~ Q6), F/21Eil FicfE H c& £, IOBDELAY EM:% NONE ([ZRETHE, BIET = —2
E a2 — VPN RZRENET,
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& XILINXs FEIE: THAY ILAVE

[OBDELAY_TYPE (%, "DEFAULT”., "FIXED”, $£7-1% "VARIABLE” | & C& %%, "DEFAULT” 2R ET5S
L R—ILR ZA LR 20 E T, “FIXED” IR ETHL. FL&/71§&IOBDELAY\/ALUE’C % e LTS

R0ET, ZOFE—RTIEH, TAAANRT T TLSNRIEEZEETHZL1TTEEHA, "VARIABLE” IZ3% &
THE BIES Y7 OYIIEAS IOBDELAY VALUE OIEICESIL, T /A A% T 07T LU BICE B AT RETT .

BEIEF = —> E—Ri%, DLYRST, DLYCE., 33X O DLYINC B> 2 FE HL CHIEL E4, ZnbDr Ik b8)
8%, CLKDIV 7y Z{E 5@ ML CWE4, DLYRST % High (27 —h+ 5L, BEF = —2 DXy FEN
[OBDELAY VALUE TR ELIEIC) By hENET, BEL Y T lHE AL 7V AN/ T2V A 5HI121%, DLYCE
BLODLYINC AL ET, EBEX T EEEF 9 5(21%. DLYCE % High (27— T 204 ERHVET,
DLYINC % L IZFRETDEA L TVAREN, 0 IZRETDHET Z7UALPSINET,

ORI BIET = — e OEIC LB EZRLET,

BiE DLYRST DLYCE DLYINC
IOBDELAY_VALUE Offiiz | 1 X X
UVEvh

BTl EA L 7Y AR 0 1 1

BT lET VAR 0 1

EA7rL 0 0 X

R BIET = — DT RTCOEEIL, CLKDIV IZFR#LTWET,

YTIL/INSLIL AV iIN—R—

ISERDES Y 2— /LD UT L/ 8T L)L A _"—F— [T U7 T —ZHRAR, 2 ~ 6 DF —FHgIZZEH
LET, 2 2D ISERDES €Y a— VA —REEG 758, T —X ANEE 7, 8, £/213 10 B MIYEETEE
T, F—XIEEIEET A2, 1 D0 ISERDES #~ A% — E—K_ 19 1 ©0 ISERDES # AL —7 £ —R|ZHE
L. AL —7 @ SHIFTIN "R —h&~AH—@ SHIFTOUT R—MIEEHmLE T, AL —7 Tk, /7L T Q3 ~
Q6 R—rDOHEFHERLET, S UT I/ /8FL )L a3 —FZ—%, SDR £721% DDR E—R Ol 5 T T %1,

ZDOFEY 2—/VE, EIZ CLK BELO CLKDIV Z7uay 7 CHlEISuET, ROFKIZ, SDR BLUDDR OB HE—
FizEBIF5 CLK & CLKDIV ORfRERLET,

WDORIZ VTIN5 )L 23— —DCLK & CLKDIV ORRERLET,

SDR T —41ig DDR M7 —41ig CLK CLKDIV
2 4 2X

3 6 3X X

4 8 4X X

5 10 5X X

6 - 6X X

7 - X X

8 - 8X X

CEEYa—L

CE BV a—/U%, BEARMIZIE 2:1 28T /ST )L 3y R—E—TF, ZOFY2—/LE CLKDIV Z7av 7 A
THIE, SUT I/ 2T )L A N—F— BT a— )LD ray ) A 3—T7 )L R— e fl#T 501 EHESnET,
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£3E: THAY ILAVE & XILINXs

BITSLIP € a—)L

BITSLIP £ a—/UiE. WY —7 oy Za _RERZ AN L 372 —D L H 7 e A F2({TU 9, BITSLIP &)
THENT, 82— 3B L £9, BITSLIP [ZXD0F N 2 D e KIEI BT, XF— 12 E D8 M)
51 &8 Wiz ET (DATAWIDTH - 1), BITSLIP %, SDR 33X DDR O] 5 CHR—FEFET, SDR
& DDR OH ) D~ 213, FeD D THEEL TTEEN,

BITSLIP #fifi -4 %121% BITSLIP ENABLE @24 NCRET AL ENHVET, ZORBMEZLT 7ICHRETD
L BITSLIP ¥ a— LI AL RSN ET,

BITSLIP @ #Eh{EiL, CLKDIV Z7uy 7 AJJNZRMIL T ET, BITSLIP £V a— V&L # 3 5121%, BITSLIP R —
% CLKDIV @ 1 %A 27 /V43720) High (7% —RL &3, BITSLIP 8 —hk%% CLKDIV @ 1 ¥ 2 /L%) High (27
H—h&EHBE, BITSLIP OENERSE TLET, DDR E—RTiE. CLKDIV @ 2 A7 L2545 F T BITSLIP
OEWEIX L ELE Ay BITSLIP O 1Z, T _XTLIAZfFEH AR —F (Ql ~ Q6) IZH HhENET,

Z Dt DHERE
T — %18 D YLk

ISERDES €Y= —/LCld, 7 By MELL EO T —XigZmE & Ed, ZOBIELEH 351213, 2 2D ISERDES
V2 VA AR = T AMENRHVET, 2D 2 ©D ISERDES 1%, B LIz~ A% — /AL —F X7
THHVLENRHYET, ISERDESMODE &4 "MASTER” F£7-13% "SLAVE” |28 £ L. ISERDES D7 % [X 5]
THMLENHVET, Fio, vAX—>0 SHIFTOUT R —ha2 AL —7 ® SHIFTIN AR —MZ#f i LE7, SDR B X
'DDR &—R T, 7 —#1E 7. 8, 10 NP R —rEZNTWET, KRDOFEIZ, SDR BELU DDR £ —K CTff f 7]

REZR T —ZWRARLET,

E—F ]
SDR 2.3.4.5.6.7.8
DDR 4.6,8,10
R—b @ ERBA
R—br4 [ ] e
] H 7 1 A H S, ISERDES BV a— L DL P AR E S0V
T, BEF=—rDHHTY, ZOH AR —RMI, ISERDES &
Ta— VNDTRTOYTED a— L E A RATHLHza
T4X 2l —ar$TH2ELAGETY, BUFIO ZEREi TxE 7,
Ql ~ Q6 H 7 1 (EnEhn) L& & S, ISERDES £ a— /L DL AZfFEH T
T, ZNHOH N3 5E, ISERDES D% 7 EF 2 —/L /X
ADWKDIAEDLEEATELTHEHTEET,
BT =— — JUTIV/RXTL )L 3 /N—K— — BITSLIP
Ea—)
BIEF x—2 > VYTV /NFL )L a N—F—
INHOR—MNE, 2 ~6 EYMIRETEET, 7 —XIEILIE
E—RTl, 10 B b ETIRETEET,
SHIFTOUTT1 H D 1 (FnZEh) F—RZ AN EYET A DX I— /1 TF, AL—TD
SHIFTOUT?2 SHIFTIN1, SHIFTIN2 (2456 LE9,
BITSLIP A 1 BITSLIP #i{EZ &L ¥4, 2D’ % High 129 %&, BITSLIP
TV a—IVINA R —T N0 FET,
CEl, CE2 AT 1 (ENREFh) CEE®va—ictfa 427007 A 32— NV AFITT,
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& XILINXs

R—h4 73 Al ]

i He

CLK ANTI 1

B EIay s NS, SUT /AT ar A —2—BLIW
BITSLIP &2 — LV ZEREN ¢ 5D 425270y 7 AT,
CLK R—HMZ, IROWT N0 rayr VY — X TEEILE9,

sy ZERN O 8 HD T a— ") sayy T4

2 MDY —a I yay s T4

6 o ray M 1/0 (BEELiz7 vy 75818 )

FPGA (/XA A%4))

CLKDIV AS 1

BHIEES B Ia I NSy VTV RT L o _R—a— R
HEF = —> BITSLIP Y a—/ b, L CE £ =2—/ /L& BRE)J
DO TH7ay 7 AJ1TT, CLK R—MIEEHsnizray
JIVBIRAE D ay v E AT TAVLERHYET, CLKDIV
R—=MI, KOWFNLDIay 7 V) —ZTEHREILET,

Iy ZHEBRNG 8 O T a—r )L sayy T4

2OV —Tatn rayy T4

IOB 236D U7 )V AF) 7 —#, ISERDES £V 2 — /Ll F —X
NS TBHR—=FTT, SelectlO HEREZfE AL T, /O Bk
EIRETEET,

DLYCE AT 1

BIEF == DAL TIAN T IIVANA =T VIZLET,

DLYINC AT 1

BIET = —2 A IVAN/ T 7V AN B, DLYCE B v %

High |27 % —+4%&. DLYINC B> DEIZIEC TRIET = —
YDETENAL TVAN/ T VARSI ET, DLYINC &
VD High OEIIA Yy TR AL 7V A RE, Low DA
T 7UA PENET,

DLYRST A7) 1

BIEF =—> Vevh By, BIET =—2 DXy T %
IOBDELAY VALUE TR ESN-EIZVEYMLET, ERRE
SNTWRWGEIX, 012y LET,

OCLK AT 1

AEY S B =T 2 AR T IV r—aryAmdErayr, U7/
INTUIL A N—R—EERE T ADIE A ay s AJITTT,
OCLK R—hE, koW D sy s V) —ATEREIL £,

ray NG 8 O a— v Jayy S4

QMDY —Tat v rayy 4

6 o ay 7 1/0 (L= ey ZHEIEN)

FPGA (/NA/RRES )

Zoruay i, Ahu—TEENLERAEY A H—T AR
2L TVWET,

REV AT 1

SR L ET, NI T ANHTY, SR 2 AL A. REV
EUACEY AR —Y L AU MR D AT — M0 £, U
TRy RIDBEEENET, REV i, ISERDES Tid¥-
R—hESHhTWEHA,
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& XILINXs

3E: THA ILAVE
R—br4 A B H4BE
SR AT Tok/Utvh AS, AR — LAV RDOIREER 22— —HI5
774V (UCF) TR ELT- SRVAL BIECRESNTINEEIZLE
4, SRVAL =1 O¥A1% 1. SRVAL = 0 DAL 0 [0 E
4. SR A#EALZEA . REV UV AR — Y T AL RR
KEDAT =MD ET, Ve ey 0bELRESNET,
ISERDES 222 "R —F U bDFT XRTOLUAZIZH L, SR BT
T U747 High IZIERIVEYRLET,
SHIFTINT . AT 1 (FEnEh) T —HANNEYLRT BI2DODOX YU — AT TT, vAZ—D
SHIFTIN2 SHIFTOUT1, SHIFTOUT2 |Z#ki L7,
THAUDANFE
AVAR Y E—aY A%
% ol
CORE Generator™ B LN 4 —FK NGl
~7ua@HR—h =l
ZOZVU AN, BB THEHTEET,
o£La| ~ |,
AR E M
B T—45E fi5 FTI4ILE | BB
BITSLIP_ENABLE TR FALSE. TRUE FALSE BITSLIP 2> ha—F—% A 32— LIC
LET,
DATA_RATE SCFH “SDR”. "DDR” “"DDR” T —4% L—hERELET,
DATA_WIDTH pE| DATA RATE = "DDR” @ | "4” SUT I/ NG Ay N—E—Dlig %
Laix 747, 76”7, "8”, FEELET, SDR & DDR O&EHLLA R
710", W2 TIEBERVET,
DATA_RATE = "SDR” @
N I
R Y
INTERFACE_TYPE | "MEMORY” | "MEMORY” | ISERDES O HET VAR ELET,
“"NETWORKING”
[OBDELAY prasdl “NONE”, "IBUF”, “IFD”. | "NONE” EAET = — % 35 ISERDES D
"BOTH” NERELET,
IOBDELAY_TYPE XFF "DEFAULT”, "DEFAULT” | BIEF = — & [EEET— R EIL T
"RIXED” E—RIZHEELET,
"VARIABLE”
IOBDELAY_VALUE it 0~ 63 0 Sy T IIEO Y HEEZ R ELET,
NUM_CE R 1.2 2 rayy A3 —TNOEEEELET,
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& XILINX EIE: FHAL ILAVE
—_— -, ~ ~
VHDL f2if (A RAVIIT—23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;
use UNISIM.vcomponents.all;
—— ISERDES: Input SERDES
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
ISERDES_inst : ISERDES
generic map (
BITSLIP_ENABLE => FALSE, -- TRUE/FALSE to enable bitslip controller
-- Must be "FALSE" in interface type is "MEMORY"
DATA RATE => "DDR", -- Specify data rate of "DDR" or "SDR"
DATA WIDTH => 4, -- Specify data width - For DDR 4,6,8, or 10
-- For SDR 2,3,4,5,6,7, or 8
INTERFACE TYPE => "MEMORY", -- Use model - "MEMORY" or "NETWORKING"
IOBDELAY => "NONE", -- Specify outputs where delay chain will be applied
"NONE", "IBUF", "IFD", or "BOTH"
IOBDELAY TYPE => "DEFAULT", -- Set tap delay "DEFAULT", "FIXED", or "VARIABLE"
IOBDELAY VALUE => 0, -- Set initial tap delay to an integer from 0 to 63
NUM CE => 2, -- Define number or clock enables to an integer of 1 or 2
SERDES MODE => "MASTER") --Set SERDES mode to "MASTER" or "SLAVE"
port map (
o => 0, -- 1-bit output
Q1 => Q1, -- 1l-bit output
Q2 => 02, -- 1l-bit output
Q3 => Q3, -- 1l-bit output
Q4 => 04, -- 1l-bit output
Q5 => Q5, -- 1-bit output
Q6 => Q6, -- 1l-bit output
SHIFTOUT1 => SHIFTOUT1l, -- 1l-bit output
SHIFTOUT2 => SHIFTOUT2, -- l-bit output
BITSLIP => BITSLIP, -- 1l-bit input
CE1l => CE1l, -- 1-bit input
CE2 => CE2, -- 1-bit input
CLK => CIK, -- 1-bit input
CLKDIV => CLKDIV, -- 1-bit input
D => D, -- 1l-bit input
DLYCE => DLYCE, -- 1-bit input
DLYINC => DLYINC, -- 1l-bit input
DLYRST => DLYRST, -- 1-bit input
OCLK => OCLK, -- 1-bit input
REV => '0', -- Must be tied to logic zero
SHIFTIN1 => SHIFTIN1l, -- 1-bit input
SHIFTIN2 => SHIFTIN2, -- 1-bit input
SR => SR -- 1l-bit input
)i
-- End of ISERDES inst instantiation
Virtex-4 547 31) 714k (HDL F)
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YA TLAVE
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XILINXs

Verilog E81 (A RAV T —23Y)

// ISERDES: Source Synchronous Input Deserializer

// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
ISERDES # (
.BITSLIP_ENABLE ("FALSE"), // "TRUE"/"FALSE" to enable bitslip controller

// Must be "FALSE" if INTERFACE TYPE set to "MEMORY"

.DATA RATE ("DDR"), // Specify data rate of "DDR" or "SDR"
.DATA WIDTH(4), // Specify data width - For DDR 4,6,8, or 10

// For SDR 2,3,4,5,6,7, or 8
.INTERFACE TYPE ("MEMORY"), // Use model - "MEMORY" or "NETWORKING"
.IOBDELAY ("NONE"), // Specify outputs where delay chain will be applied
// "NONE", "IBUF", "IFD", or "BOTH"
.IOBDELAY TYPE ("DEFAULT"), // Set tap delay "DEFAULT", "FIXED", or "VARIABLE"

.IOBDELAY VALUE (0), // Set initial tap delay to an integer from 0 to 63
.NUM CE(2), // Define number or clock enables to an integer of 1 or 2
.SERDES MODE ("MASTER") // Set SERDES mode to "MASTER" or "SLAVE"

) ISERDES inst (

)i

.0 (0), // 1-bit combinatorial output
.01(Q1), // 1l-bit registered output
.Q02(Q2), // 1-bit registered output
.03(Q3), // 1-bit registered output
.Q4(Q4), // 1-bit registered output
.05(Q5), // 1-bit registered output
.Q6(Q6), // 1-bit registered output
.SHIFTOUTL (SHIFTOUT1), // 1-bit carry output
.SHIFTOUT2 (SHIFTOUT2), // 1l-bit carry output

.BITSLIP(BITSLIP), // 1-bit Bitslip input

.CE1 (CEl), // 1-bit clock enable input

.CE2 (CE2), // 1-bit clock enable input

.CLK (CLK), // 1-bit clock input
.CLKDIV(CLKDIV), // 1-bit divided clock input
.D(D), // 1l-bit serial data input

.DLYCE (DLYCE) , // 1-bit delay chain enable input
.DLYINC (DLYINC), // 1l-bit delay increment/decrement input
.DLYRST (DLYRST), // 1l-bit delay chain reset input
.OCLK (OCLK) , // 1-bit high-speed clock input
.REV (1'Db0), // Must be tied to logic zero

.SHIFTIN1 (SHIFTIN1), // 1l-bit carry input
.SHIFTIN2 (SHIFTIN2), // l-bit carry input
.SR(SR) // 1l-bit set/reset input

// End of ISERDES_inst instantiation

EER N

Virtex-4 FPGA == —#— T AR
Virtex—4 FPGA & —#%>— : DC 1B L OAA v F Fik
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& XILINXs FEIE: THAY ILAVE

KEEPER
712547 : KEEPER Symbol

KEEPER

X10669

M=E

ZOT A L ANE, BGIEE ARSI D Ry hOEERFF S oV 4 —7F — /83— ZLARTY, 2Lz
1. Ry MZEREE | ZBREI95&, KEEPER 1 ZZF DRy MIv— 7 /HBUE 1 ZEREILET, FD%, Fvh KTA3—
WhTA AT —RMI72> T, KEEPER 13V — 7 /#HiHE 1 ZEFEHUke T £9,

R—rDERHA

R—h% 7 1A B Hae

¢ ) 1 Evh F—8—ih
THAODANEE

AVAB Y E— gy Gl

HE i RA]

CORE Generator™ 3L O 4H—K PN
~7adYR—h ARA]

ZOTVLANME, BT 950 HDL 2—RIZAV AX v = —hCT&E£d, VHDL BI O Verilog DAL AKX
Yx—iary 7T —ME TVHDL 52 | B L O Verilog GRib | 2B R TTES WY,
ZOZLAUNME, fie EALOEIEIK T 7 AL THRO Iy MO CEET,

AN T/O == — RS hlorob

71 1/0 ~—H—FB LV OBUFT D LHRRTA AT —NITED /O L A D Ml FIZHE S Lz R b

VHDL 83k (/2 RA T —2 7))
WD 2 SOXNFELEVEAIT., 2 — L Ty T T4 B E ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- KEEPER: I/O Buffer Weak Keeper
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

KEEPER inst : KEEPER
port map (

0 =>0 -- Keeper output (connect directly to top-level port)
)i

-- End of KEEPER inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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EIE: THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// KEEPER: I/O Buffer Weak Keeper
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
KEEPER KEEPER inst (
.0(0) // Keeper output (connect directly to top-level port)
)i

// End of KEEPER inst instantiation

SFIE R
Virtex-4 FPGA L —#— #H AR
Virtex—4 FPGA 5 —#% > —h : DC Hitt B LA A~ F K5k
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& XILINXs

LDCE

J1)2F 47 : Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

LR

o
o)
[0 [# [0

X4979

M=

ZOTHA L ACNME, FEFRMZUT (CLR) BLOVY —h A% —7 v (GE) fH&&i T —% 7 F T7, FEFEB7Y
7 AJ1 (CLR) 73 High 12722 & 1Z D A AT EHESh, 7 —2 177 (Q) 73 Low (Vv &k d, 7 —hATI (G)
BIOF —F A 3x—7/V (GE) 7’ High T, CLR 2% Low L&, Q (ZIZ7 —% AT (D) BMEHASNET, GE 23 Low O
e, D OEIXREMEIS/RDET, D ADOMEIE, G 2 High 205 Low ([ZUIW DS EEICT v F IS E T,
Q H71DfEIX., G £721% GE 2% Low OMIXE L EH A,

BHEMAGT DL, ToTFIXIERICII TS, T35 Low 12720 FEF, FPGA Tix, Z'm— 3L vy h/UEv bk (GSR)
ETITATNCTHE BREBAFORELZSI2L —2 a0 TEEd, GSR DF 74 /VMNIT 7747 High TT 23,
STARTUP_architecture 3> RV @D GSR ASIDRINIA L NR—=F—&BINTHET 7T 47 Low IZTEET,

i 5K

AR H A
CLR GE G D Q

1 X X X 0

0 0 X X ikl
0 1 1 D D

0 1 0 X ZEie7eL
0 1 1 D D
THAUDANAE

AV AR T— gy Af

i HELE

CORE Generator™ 8L 4 —FK ANH]

~ 7O R —h AW
OV ANE, BB CEHTEET,

AL E S

& 1% T—5E =} TIAIE | BB

INIT 2 X 0.1 0 T4 F 2l —ar %D Q HADYIMIEEIEE
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EIE: THAY ILAVE & XILINXs

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LDCE: Transparent latch with Asynchronous Reset and
-= Gate Enable.

-= Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

LDCE_inst : LDCE
generic map (

INIT => '0') -- Initial value of latch (0’ or '1")
port map (

Q => Q, -- Data output

CLR => CLR, -- Asynchronous clear/reset input

D => D, -- Data input

G => G, -- Gate input

GE => GE -- Gate enable input

)i

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

// LDCE: Transparent latch with Asynchronous Reset and Gate Enable.
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LDCE # (

VINIT(17b0) // Initial value of latch (1'b0 or 1'bl)
) LDCE inst (

-Q(Q), // Data output

.CLR(CLR), // Asynchronous clear/reset input

.D(D), // Data input

.G(G), // Gate input

.GE (GE) // Gate enable input

)

// End of LDCE inst instantiation

MR
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —%3> —h : DC ¥t L OAA w F Kk
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& XILINXs

LDCPE

1) 2547 : Transparent Data Latch with Asynchronous Clear and Preset and Gate Enable

PRE

i

LDCPE

@
o [f |
o

R

:

M=

ZOTHA L ANMI, T —% D), ERMIZVT (CLR), FERMI 7 V& >k (PRE), 7 —hF A% —7 /L (GE) &5
BT —% ZvFTT, CLR 2 High I[Z725E 1F0D AINTEHES L, 7 —2H 71 (Q) 28 Low 2V hESuET,
PRE 7% High, CLR 2% Low ¥4, 5 —#H 7 (Q) 1Z High ic7VEvh&nxd, ¥—hAT (G) & GE 78 High T
CLR & PRE 78 Low 4. Q IZIXT —# A5 D) it F1&nE9, D AFOEIX. G 23 High 75 Low (281D

BOHEXIITyTNITHEMSNET, Q HOMMEIEX, G £721% GE 23 Low ORITZELLEH A,

BHEET DL, Ty FITIERINIC I T EN, H 12 Low 12720 F9, FPGA TlE, /' m— 3L By /Ut vk (GSR)
ETITATNCTHE BIREBABFEORELYI2L —2 a0 TEFET, GSR DF 74V MNIT 75 147 High T3,

STARTUP_architecture >RV D GSR AT DOHNIA L N—F—ZBINTHET 7547 Low IZTEET,

i B

AR 7
CLR PRE GE G D Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X IR
0 0 1 1 0 0

0 0 1 1 1 1

0 0 1 0 X I b7eL
0 0 1 l D D

R—bDEREA

HK—b 2 F 5 o
Q H 1 T—5 M

CLR A 1 FERBZVT /Uy AT
D AT 1 T =2 AN

G AT 1 il W

GE AT 1 T—=h AFX—=T VAT

PRE A 1 FREFV /By AT
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EIE: THAY ILAVE & XILINXs

THAUDANFE

Ay AB T = ay -
CORE Generator™ BX U 4% —K NG
~7udHR—h A

OV ACNE, BB CHEHTEET,

ERARELE
Rt F—45E | (& FoAILk |
INIT EEg g 0.1 0 S T Kl — %D Q OO A

VHDL it (/2 RA T —S 7))
WD 2 ODLNIFAELRWNESIL, at— L T T4 T4 B S ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LDCPE: Transparent latch with Asynchronous Reset, Preset and
- Gate Enable.

-= Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

LDCPE_inst : LDCPE
generic map (

INIT => '0’) —-- Initial value of latch (0’ or '1")
port map (

Q => Q, -- Data output

CLR => CLR, -- Asynchronous clear/reset input

D => D, -- Data input

G => G, -- Gate input

GE => GE, -- Gate enable input

PRE => PRE -- Asynchronous preset/set input

)i

-- End of LDCPE inst instantiation

Verilog 8k (A RA L T—3Y)

// LDCPE: Transparent latch with Asynchronous Reset, Preset and
// Gate Enable.

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

LDCPE # (

JINIT(17b0) // Initial value of latch (1'b0 or 17bl)
) LDCPE_ inst (

.Q(Q), // Data output

.CLR(CLR), // Asynchronous clear/reset input

.D(D), // Data input

.G(G), // Gate input

.GE (GE) , // Gate enable input

.PRE (PRE) // Asynchronous preset/set input

)i

// End of LDCPE_inst instantiation

Virtex-4 547 31) 54K (HDL A)
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& XILINXe FEIE: THAY ILAVE

MR ¥R
Virtex-4 FPGA = —#— HAK
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EIE: THAY ILAVE & XILINXs

LDPE

J1)25 47 : Transparent Data Latch with Asynchronous Preset and Gate Enable

J-U
X
m

LDPE | q

@
o [ ]o

X6954

M=E

ZOTFTHAy L AUNL, R Z VBN (PRE) BE OV —k £ —7 )V (GE) (& T —4% 7vF T3, PRE N
High (2722 & 130D AT IERSIL, 7 —#H 1 (Q) 23 High I27VEvhEhET, ¥ —hAT) (G) BV —h A
F—7) (GE)  High DA, Q12T —Z A1) D) DfERH & ET, D ANOMEIX. G 25 High 725 Low (2810
BRODEXITyTFNITKEMSNET, Q MO, G 721X GE 23 Low ORIIELL FH A,

wWHNE SN e, TR IERBAIC Yy hEtu, )28 High 12720 F 9, FPGA Tlid, Za— L B/ Uky
N (GSR) #7774 71T AE, BIRFHEARORIEEZ L I2L—arTXFET, GSROF 7 HNANIT V547 High T
I8, STARTUP_architecture 3> RV D GSR AT DHHIA L /N—H—ZBINTHET 7747 Low IZTEET,

mEXR

AR H A
PRE GE G D Q

1 X X X 1

0 X X kL
0 1 1 D D

0 1 0 X b7l
0 1 l D D
FHALDANT A

Y O e N A

i A%

CORE Generator™ B L O\ 4 —FK Nl

~7udDH¥R—k K]

ZOZVU AN, B THEHTEET,

ERARELE

B T—45E & FIOAIE | EREA

INIT 2 % 0.1 1 BV AR ET- 13 GSR DT % — MDD Q H— D]

HEERELET,
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& XILINXe

W

ot

3

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LDPE: Transparent latch with Asynchronous Set and
-= Gate Enable.

-- Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

LDPE_inst : LDPE
generic map (
INIT => '0') -- Initial value of latch (0’ or '1")
port map (
Q => Q, -- Data output
CLR => CLR, -- Asynchronous preset/set input
D => D, -- Data input
G => G, -- Gate input
GE => GE -- Gate enable input
)i

-- End of LDPE inst instantiation
Verilog E81 (A RA T —23Y)

// LDPE: Transparent latch with Asynchronous Preset and Gate Enable.
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LDPE # (

VINIT(17b0) // Initial value of latch (1'b0 or 1'bl)
) LDPE inst (

-Q(Q), // Data output

.PRE(PRE), // Asynchronous preset/set input

.D(D), // Data input

.G(G), // Gate input

.GE (GE) // Gate enable input
)i

// End of LDPE inst instantiation

MR
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —%3> —h : DC ¥t L OAA w F Kk

Virtex-4 54751 (K (HDL F)

UG619 (14.1) 2012 &£ 4 B 24 H http://japan.xilinx.com

137


http://japan.xilinx.com/support/documentation/virtex-4_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-4_data_sheets.htm

EIE: THAY ILAVE & XILINXs

LUT1
71)257 47 : 1-Bit Look-Up Table with General Output

LUT1

X9852

BZ
ZOFYA L ACNIPLHAH S (0) 2852 1 Ev ROy Ty F—7 L (LUT) T,

LUT O7 7> 7y arZi% €3 520, INIT @it AL T, & AIMEICH T2 1% 16 TR E T 20 EN
BVET, ZOZVANI ANy T 7 —F I AR —F—OREE R LET, INODOZVLAVNIEART 7Y/ T,
£ CLB ZFAAIZ 22,4 CLBIZ 4 > FoH0ET, LUT ITITEDO NN — a0 03 B[22 T 5
IVTCUAT ORI DEAIL T 2 LV IERICTHIT DML ENS DB T ET,

FPGA LUT ZVX7 47 Tit, INIT RIA—Z— T ENRESNET, T 74/ ML 0 T, ATEIZ DL H
D% 0 IZHEENL £ (T RELTHEERE), 7272 LEZ<D5E ., LUT FVIT470ouyyy 7y a2 iREd b1
. INIT EEZRETHLENHVET, LUT DEZIEETAHHIEICIE. RO 2 SOBHVET,

MEREERTSHEE : LUT O INIT 2 RETH &7 iE, A FTIOGRBMEIZT X TOANEZIARNTH
Soal o 7EZRREL. 2O H I ENSIEIEAZERL £,

BRI D5  UAPSHERRBER OIS IS5 LUT OB ATNINTA—F—ZERL, "TA—F—%&
Hliounyy s OB E AR LET, MEEZHML CLEXIZZOHEDO T BNHETT N, a—F THRINZE 723
TA=F— TR ETDUENRHVET,

imIE R
AR H A
10 0
0 INIT[0]
1 INIT[1]

INIT = INIT J@PEICE S Ton - 2 HEE

FHLLDANF &

AVAR =gy ]
HE i
CORE Generator™ B L O 4 —FK A
~7rdOHR—h NG

ZOTVACNE, BB CHEHTEET,

Virtex-4 547 31) 54K (HDL A)
138 http://japan.xilinx.com UG619 (14.1) 2012 &£ 4 A 24 H




& XILINXs

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 % 2 B Ml TRCER

NPT T T—=TNOmBEERELET,

VHDL 83t (/2 RA T —23Y)

KD 2 OOIXPFELLRWE AL, a8 =L T2 T4 TAEHF OANTE T £9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1: l-input Look-Up Table with general output
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

LUT1 inst : LUT1
generic map (
INIT => "00")

port map (
o => 0, -- LUT general output
I0 => I0 -- LUT input

)

-- End of LUT1 inst instantiation
Verilog 58k (A RA L T —3Y)

// LUT1l: l-input Look-Up Table with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUT1 #(
.INIT(2'b00) // Specify LUT Contents
) LUT1 inst (
.0(0), // LUT general output
.I0(I0) // LUT input
)

// End of LUT1 inst instantiation

EER R
Virtex-4 FPGA &t —H#— AR
Virtex-4 FPGA 7 —%3—h : DC frtE B L UAA v T Rtk
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EIE: THAY ILAVE & XILINXs

LUT1 D
71)25 47 : 1-Bit Look-Up Table with Dual Output

LUT1D | 1o

X8377

M=E

TOFHA ZLACNMTI L EYRDONAYy Ty F—7 0 (LUT) T, FCEEREZ S O BEINLO £V 2 DO H
NHVET, ZOTLAVMNINY T 7 —F I A N —F—DEREZ R7-LET,

HH O WFIAA L Z—ax 7Tt , LO H1IZFC CLB AFAZANDORIOH J1, £/23mE Ny 77— L E
T, LUT 777 ar iR ET 5720 INIT @MaE AL T, £ ANHEICK T D EE 16 #ETHRT 54
HNHOFES,

FPGA LUT V3747 Tli&, INIT T A—Z —TiBENRESNE T, T74/LMT 0 T, ASMEIC» b5 H
D% 0B L £ (T RELTHEEE), 7272 LE<D5E., LUT V747 0ouyyy 7y a2 fREd b7z
D, INITEEZRETHLENHVET, LUT DEEZEETAHHIEICIT. IRD 2 SOBHVET,
MBRAHERTAHEE : LUT © INIT &2k E T 5 MM ik, A FTVOMRBEERICTXTOANEYAN TH
FoaP o 7 EZEREL, ZNHO H D ENSHIEAZERL 3,

RERXE2HEHTIHE VARSI RBEROMEIZH I TS LUT D/ ATNIRTA—H =5 EFR L, RTA—F—%
Hicelyroin R A AR LET, AL L TCLEZILZOHFIEO T AHETTN, a— N THRIICEE /28
TA =L —HRETHLERHYET,

iR R
AR H A
10 0] LO
0 INIT[O] INIT[0]
1 INIT[1] INIT[1]
INIT = INIT J@& M iIcEID S CThilz 2 EEE

THAVDANFE

AVAB Y m— gy 7T
Hewm i
CORE Generator™ LU 4 —F R
~ /DR —h NG

OV ANE, R CEHTEET,

ERARELE M
B T—45E & T4 SR BR
INIT 16 % 2 vy ME +_T¥nm N 2T T F—T N DHBEE R ELET,
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& XILINXe %

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1 D: l-input Look-Up Table with general and local outputs
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

LUT1 D inst : LUTL D
generic map (
INIT => "00")

port map (
LO => LO, -- LUT local output
o => 0, -- LUT general output
I0 => I0 -- LUT input

)

-- End of LUT1 D inst instantiation
Verilog 581t (A2 RA L T—2 7))

// LUT1 _D: l-input Look-Up Table with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUT1 D #¢(
JINIT(2’b00) // Specify LUT Contents
) LUT1 D inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
.I0(I0) // LUT input
)i

// End of LUT1_D inst instantiation

TR
Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —#>—h : DC B L OAA v F Fik
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& XILINXs

LUTT L
J1)25 47 : 1-Bit Look-Up Table with Local Output

Tt | o

X8378

M=

ZOTHFA ZLACME L EY Ny 2Ty T —7 )0 (LUT) T, FL CLB A7 ANIZH LD H 1B LU
WY T 7 =~ ORI T om =01 ) (LO) BBV ET, ZOTLAMINYT 7 —Fid A/ =2 — D
REZRTZLET,

LUT O7 7o 7arkREdT 50, INIT BHEZFEHL T, SEAEICHTHH /1E%E 16 HE TR E T 0LEN
%D\iﬁ—o

FPGA LUT ZUX7 47 Cid, INIT NTA—F— TP ENFK ESNET, T 74/VMNE 0 T, ANEIZ» 0 DHTH
F% 0 WZBREILE T (T RELTHERE), 2R LE<DgA . LUT ZUIT 7 oualyy Iy raraaE T 57
D INIT EZFRETHLENRHYET, LUT OEEFEE T2 HIEICIE, RO 2 O08HD £,

MERAPER TS5 LUT @ INIT [H2RET5 M7 I7E, A FVOGRBEICT X TOANEZIANLTH
HouaYy xR EL. ZhbD H ENSHIIE A /ER L £,

RERX2FEHTIHE : VAN GRBEROMEIZH T2 LUT DK AT RTA—H =5 EFH L, RTA—H—%
izl oRBAL LR LET, HMATHMEL CLEZITZOFEO T REETTR, a— R TRINIEY 2T
A=A —EBETOILENRHVET,

mIER
AR Hh
I0 LO
0 INITL0]
1 INIT[1]
INIT = INIT B icEv Y CThniz 2 #EE
THAODANAE
AVAR Y T— gy wJ
B i 4
CORE Generator™ 8L 74 —K ASH]
~7adHR—h PN
IOV AN, BB THEHTEET,
ERATETE M
Bt T—5H =} TIHIE =it BA
INIT 16 % 2 & Ml T RTPu NI TS F—T N OHmBELIEELET,
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& XILINXe

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1 L: l-input Look-Up Table with local output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

LUT1 L inst : LUTL L
generic map (
INIT => "00")

port map (
LO => LO, -- LUT local output
I0 => I0 -- LUT input

)i

-- End of LUT1 L inst instantiation
Verilog 881k (A2 RAV T —3Y)

// LUT1 L: l-input Look-Up Table with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUTL L #(

JINIT(2’b00) // Specify LUT Contents
) LUTL L inst (

.LO(LO), // LUT local output

.I0(I0) // LUT input
)i

// End of LUT1_L_inst instantiation

B A

Virtex—-4 FPCGA zt—#— H AR

Virtex—4 FPGA & —#%>—h : DC B L OAA v F Fih
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EIE: THAY ILAVE & XILINXs

LUT2
J1)257 47 : 2-Bit Look-Up Table with General Output

p LUT2

o

X8379

BZE
ZOTHA L ACNMICILAE D) (O) 2F2 2 vy Ty F—7 1 (LUT) T,

LUT 77> 7var i ET 570 INIT BHEEZFERAL T, &£ ATMEICKH T2 1E% 16 #EE TR E T2 4N
HOET, ZOTLAUME ANy T 7 —F AN — DO REE R LE T, 2OV AVMIEART oy T,
£ CLB ZFAAIZ2 2,4 CLBIZ 4 > FoH0ET, LUT ITITEEDONNV = — a0 3, Bpb 24307 =5
IVTCUAT UMD AAI T IV IEMEICTFITHMLERND LS TEET,

FPGA LUT Z'U7 47 Tli&, INIT /ST A—X —TimBENHR ESNET, T 74N 0 T, ASMEIZ»»DLTH
& 0 IZHEENLE9 (T RELTHEER), 7272 LE<DO5E ., LUT V747 0ouyyy 7y riar#REd b7
. INIT [EZRETALERHVET, LUT OfEZIEETAHEICIZ. RO 2 OBHVET,

MBRAHERTHHEE : LUT O INIT 2R E T 5 M%7 ik, A FTVORBRICT XTOANEZYANTH
houalo 7 ixzfaEL., 26D ENS I Z/ERL £3,

RERXE2EHTIFHE  VARSNERBEROMEIZH I TS LUT DK ATNIRTA—H =5 EFR L, NTA—F—%
el 7O R A ERLET, MAZHML CLEZIZZOFEO T NEE TR, a— R TRUICET /5
A—H—ERETHLENHVET,

mER

AA H A
I 10 0

0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT J@& 1 CHES- 16 #EE% 2 #iE cR LA

FHALDANF K

AVAR =gy ]
HE R Hetw
CORE Generator™ B L O 4 —FK Nl
~7uOHFR—h KA

ZOTVACNE, BB CEHTEET,
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& XILINXs

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 % 4 B ME TRCER

NPT T T—=TNOmBEERELET,

VHDL 83t (/2 RA T —23Y)

KD 2 OOIXPFELLRWE AL, a8 =L T2 T4 TAEHF OANTE T £9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2: 2-input Look-Up Table with general output
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

LUT2_inst : LUT2
generic map (
INIT => X"0")

port map (
o => 0, -- LUT general output
I0 => 10, -- LUT input
I1 => I1 -- LUT input

)i

-- End of LUT2 inst instantiation
Verilog 21 (VY XF YT —3Y)

// LUT2: 2-input Look-Up Table with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUT2 #(
.INIT(4’h0) // Specify LUT Contents
) LUT2 inst (
.0(0), // LUT general output
.I0(1I0), // LUT input
.I1(I1) // LUT input
)i

// End of LUT2_inst instantiation

A R
Virtex—4 FPGA =t —+— H A}
Virtex—4 FPGA 5 —#% > —b : DC ¥t B LA A~ F Kk
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EIE: THAY ILAVE & XILINXs

LUT2.D

)25 47 : 2-Bit Look-Up Table with Dual Output

1| T2 | o

X8380

M=

TOFYAL T AUNMI 2 E VRO Ty F—T L (LUT) T, FIUHERELZ S O BLNLO L) 2 DO H
NRHET,

A O IFILAAZ—a2 R/ Tt LO HAIEFIL CLB ASAANDRIO ) Flridmdi Ny 77 —Ic8im L E
T, LUT D777 ark@ET H20, INIT BIHEEERL T, S ANEICKTHH J1EE 16 #ECTHRET 54
ERHVET,

FPGA LUT V37 47 TliL, INIT RTRA—Z —TiBEEAFR ESNET, T 74N 0 T, ASEIZ»»bETH
N 0 IZHEEN L E79° (T RELTHEER), 272 LE<D5E ., LUT FVIT470ouyyy 7y riarwREd b7z
W INIT EZFRETHLENRHYET, LUT ODIEEFEE T2 HIEICIE, RO 2 o8BV £,

B REMEMA T LUT O INIT [EZ2RET 2R TiE, AT IOGmBRIZT X TOANZY AR TH
HNouTy izt EL, ZRbO H EN BB Z ERR L £,

RERXE2FEHTIHE : VAN RBEROMEIZH TS LUT D& AT RTA—H—EEFZ L, NTA—HF—%
el 7oA ERLET, MAZHMAL CLEZIZZOFEO T NEE T, a— R CRIICEY 25
A—H—ERETILENRHVET,

miE R
AA H A
I I0 0 LO
0 0 INIT[0] INIT[0]
0 1 INIT[1] INIT[1]
1 0 INIT[2] INIT[2]
1 1 INIT[3] INIT[3]
INIT = INIT B CTHEShZ 16 5z 2 EHR TR LM

FHELLDANF &
AVAR =gy ]
HERR Hetw
CORE Generator™ B L O 4 —FK NG
~7uOHFR—h KA

OV ACNE, BB CEHTEET,
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& XILINXs

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 % 4 B ME TRCER

NPT T T—=TNOmBEERELET,

VHDL 83t (/2 RA T —23Y)

KD 2 OOIXPFELLRWE AL, a8 =L T2 T4 TAEHF OANTE T £9,

Library UNISIM;

use UNISIM.vcompone

nts.all;

-- LUT2 D: 2-input Look-Up Table with general and local outputs

-- Virtex-4
-- Xilinx HDL Libra

LUT2 D inst : LUT2

generic map (
INIT => X"0")

port map (
L0 => LO, -- LUT
0 => 0, -- LUT
I0 => I0, -- LUT
I1 => I1 -- LUT

)

-- End of LUT2 D in

ries Guide, version 14.1

D

local output
general output
input

input

st instantiation

Verilog 58k (A RA T —3Y)

// LUT2 D: 2-input Look-Up Table with general and local outputs

// Virtex-4
// Xilinx HDL Libra

LUT2 D #(
VINIT (4’h0) //
) LUT2 D inst (
.LO(LO), // LUT
.0(0), // LUT
.I0(10), // LUT
.I1(11) // LUT
)

// End of LUT2_L_in

B3 AR

ries Guide, version 14.1

Specify LUT Contents

local output
general output
input

input

st instantiation

Virtex-4 FPGA = —#— HAF

Virtex—4 FPGA & —# > —h : DC ¥ B L OAAL »F Fi ik
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EIE: THAY ILAVE & XILINXs

LUT2 L

J1)2F 17 : 2-Bit Look-Up Table with Local Output

It LUT2_L Lo

X8381

ME

IDOTFYAy L AMNT 2 YD)y T T —7 )L (LUT) T, WU CLB A7 A ANIZH AR O H B L ONE &
N7 7 —~DEEFHAEH T D=0 7 (LO) BHVET, ZOTL A NINY T 7—F 3 A =X —DIHE
ERELES,

LUT O7 727 arazid T 5720, INIT BHEAZF AL T, &£ AEICHTHH J1EE 16 #E TR E T 54 E M
HVFET,

FPGA LUT V3747 TliL, INIT RTA—Z —TiBHENRESNE T, T 7400 0 T, ASEIC» b ETH
7% O IZBRENL 9 (VT RELTHERR), 7272 L LK DGE . LUT T 7 ouyyy Ty rvar i iEd D7
D INIT EEZZRETHLENRHVET, LUT OEEZIEETAHEICT. RO 2 >BHVES,

MBRAHERTHHEE : LUT © INIT &2k E 5 MM ik, A FTVORBEICT XTOANEYVANTH
houalo7ixzfeEL., 2N ENS I Z/ERL £3,

B A EH 55 - VARSI B R OIS T2 LUT OB ATNTNRTA—=Z—ZEFRL, N TA—F—%&
Hlouyy 7O AL AR LET, MELEML CLEATZOHIEDO T NEHE T2, a—F TRANZET R/ F
A=F =T IRETDMENRDHYET,

mIER
AND H A
I I0 LO
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT @M CHEST- 16 HEE% 2 ¥ TR LIE

THAODANF &
(A T—ay o
i Hest
CORE Generator™ B L O\ 4 —FK A ]
~7udDYR—k A

ZOTVACNE, BB CEHTEET,

Virtex-4 547 31) 54K (HDL A)
148 http://japan.xilinx.com UG619 (14.1) 2012 &£ 4 A 24 H




& XILINXs

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 % 4 B ME TRCER

NPT T T—=TNOmBEERELET,

VHDL 83t (/2 RA T —23Y)

KD 2 OOIXPFELLRWE AL, a8 =L T2 T4 TAEHF OANTE T £9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2 _L: 2-input Look-Up Table with local output
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

LUT2_L inst : LUT2 L
generic map (
INIT => X"0")

port map (
LO => LO, -- LUT local output
I0 => I0, -- LUT input
I1 => I1 -- LUT input

)i

-- End of LUT2 L inst instantiation
Verilog 21 (Y RZ YT —3Y)

// LUT2 L: 2-input Look-Up Table with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUT2 L #(
.INIT(4’h0) // Specify LUT Contents
) LUT2_ L inst (
.LO(LO), // LUT local output
.I0(1I0), // LUT input
.I1(I1) // LUT input
)

// End of LUT2_L inst instantiation

A R
Virtex—4 FPGA =t —+— H A}
Virtex—4 FPGA 5 —#% > —b : DC ¥t B LA A~ F Kk
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EIE: THAY ILAVE & XILINXs

LUT3
J1)25 47 : 3-Bit Look-Up Table with General Output

2 LUT3

S
o

X8382

M=

TOTFHAY U AVCNI LA (0) 2 3ROy Ty F—T L (LUT) T3, LUT 772U ark
RETDHIOINIT BHEEAFERHL T, S ATEICH THHIMEE 16 B THRETILERHVET,

LUT @77 7iar i Ed 570 INIT BHEZHERHL T, &£ AMEICKHT 5 1E%E 16 TR E T 242N
HVFET, ZOTLAUMI, Ny 77 —F I A N — 2 — D REAR R-LET, TNODT L AVMIEAT 1Y/ T,
£ CLB AFARIT2 2, & CLBIZ4 2T 2oHVEd, LUT ITITBEH OV — a0 b0, Bpb4A(3I0 0 &5
IWTUATORNIDZAIL T L0 IEMEZ TR T 20 ERS LG TEET,

FPGA LUT Z'UX7 47 Tld, INIT "I A—=F— TP ENFK ESNET, T 74/VMNE 0 T, ANEIZ» DL TH
Na 0 IZBRENLFT (T RELTHEERR), 7272 LELDGA . LUT 7Ty 7 ouyyy 777 arwiRET 57
W, INIT [HEZRTTALERNHVET, LUT OEEIETET2HEICIE. RO 2 ORHVET,

MBERAFERTHHE : LUT © INIT fEZ2 R E T 5 — M7 ik, SAFTVOMRBERICT X TOANEYARNTH
HouYy/fEEEEL. ZhHO H AENSHIEEZERL £,

RERXEEHTIHE : VAN RBEROMEIZH IS T2 LUT DK AT RTA—H =5 EFH L, RNTA—H—%
izl roHRBALERLET, HMATHMEL CLEZITZOFEOFREE TR, a— R TRINIEY 2T
A=A —ERETOILENRNHVET,

amIE R

AR H 7
12 Iy I0 0

0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 INIT[2]
0 1 1 INIT(3]
1 0 0 INIT[4]
1 0 1 INIT(5]
1 1 0 INIT[6]
1 1 1 INIT(7]

INIT = INIT BYETHESNZ 16 #EEL 2 TR L-E
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& XILINXs

THAUDANFE

AVAR Y T—ay AJ

HE A
CORE Generator™ XU 4 —F R
~7aDYR—k NG

TV ACNL, BB CHEHTEET,

ARG R 1%

B T—45E & T4

59

INIT 16 4% 8 &' M T _TEnm

NI T T T—TNOfmBEEZRELET,

VHDL 2k (/1 REA T —2 7))

WD 2 ODOIXNFELZVEAIT, 2 — LT T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3: 3-input Look-Up Table with general output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

LUT3_inst : LUT3
generic map (
INIT => X"00")

port map (
o => 0, -- LUT general output
I0 => I0, -- LUT input
I1 => 11, -- LUT input
I2 => I2 -- LUT input

)

-- End of LUT3 inst instantiation

Verilog i1t ([ REZ T —23Y)

// LUT3: 3-input Look-Up Table with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUT3 #(
.INIT(8’h00) // Specify LUT Contents
) LUT3 inst (
.0(0), // LUT general output
.I0(10), // LUT input
.I1(I1), // LUT input
.I2(I2) // LUT input
)

// End of LUT3 inst instantiation

MR
Virtex-4 FPGA == —#— T AR
Virtex—4 FPGA & —# > —h : DC ¥ B L OAA v F Hi ik

Virtex-4 54 7351) 5i4F (HDL )
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EIE: THAY ILAVE & XILINXs

LUT3 D
J1)25 47 : 3-Bit Look-Up Table with Dual Output

12 LUT3_D Lo

M=

ZOTFHAY TLAVME 3 EVRONA I T v F—T 0 (LUT) . FIUHEREEFEF > O BLOVLO &1V 2 2O
TINnHVET,

H77 0 IFILAA L Z—ax/ T4, LO HEREIL CLB AFAZANDBIO T, Fl2iddmsE Sy 77—k L%
T, LUT 777 ar iR ET 570 INIT @MHaE LT, £ ANHEIC T EE 16 #ETHRT 54
HNHOFES,

FPGA LUT V3747 Tli&, INIT RTA—Z —TiBENRESNE T, T 7400 0 T, ASMEIC» b5 H
D% 0 IZBEEN L £ (T RELTHEEE), 7272 LEZ<D5E ., LUT ZVIT47ouyyy 7y riarwiREd b7z
. INITEEZRETHALENHVET, LUT OEZIEETAHHIEICIE. RO 2 SOBHVET,

MBEREERTSHEE : LUT O INIT [E2RETH &7 iE, A FIOGRMEIZT X TOANEZVANTH
Soal o 7 EZRREL. ZNHO H I ENSIHEAZERL £,

mBRXELFERTIHE VAN GEEROMEIZH IS T LUT OF AN RTA—H—EERL, RTA—H—%
Hlealy 7 ORBREERLET, MAFHML CLEZIZZOFEO FRER TR, a— N CRIUIEE 215
A—H—H R ETIHIVLENHVET,

i &R

AR H 7

12 I 10 0 LO

0 0 0 INIT[0] INIT[0]
0 0 1 INIT[1] INIT[1]
0 1 0 INIT[2] INIT[2]
0 1 1 INIT[3] INIT[3]
1 0 0 INIT[4] INIT[4]
1 0 1 INIT[5] INIT[5]
1 1 0 INIT[6] INIT(6]
1 1 1 INITL7] INITL7]
INIT = INIT J&PE CHeES iz 16 HEHEZ 2 #EH TR LME

Virtex-4 547 31) 54K (HDL A)
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& XILINXs

THAUDANFE

AVARBE v —gy )

HEm HELE

CORE Generator™ BX U 4% —K NG

~7udHR—h A

ZOZVUANL, B THEHTEET,

ERA G EMN

B T—45E [} TI4IE &5 BA

INIT 16 ¥k 8 B MH T _TPu NI T T F—T NOHBEEEELET,
VHDL i2ik ([ RAV I —3Y)

RD 2 OOIXBPFELLRWE AL, a8 =L T T4 T A EF ORNTA AT £9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3 D:
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

LUT3 D inst :
generic map (
INIT => X"00")

LUT3 D

port map (
LO => LO, -- LUT local output
o => 0, -- LUT general output
I0 => I0, -- LUT input
I1 => 11, -- LUT input
12 => I2 -- LUT input

)

-- End of LUT3 D inst instantiation

Verilog i1t (A RA L T—2 7))

3-input Look-Up Table with general and local outputs

// LUT3 D: 3-input Look-Up Table with general and local outputs

// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUT3 D #(

.INIT(8’h00) // Specify LUT Contents
) LUT3 D _inst (

.LO(LO), // LUT local output

.0(0), // LUT general output

.I0(10), // LUT input

LI1(I1), // LUT input

LI2(I2) // LUT input

);

// End of LUT3 D inst instantiation

Virtex-4 54751 (K (HDL F)
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EIE: THAY ILAVE & XILINXs

MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi
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& XILINXs FEIE: THAY ILAVE

LUT3 L
J1)25 47 : 3-Bit Look-Up Table with Local Output

12 LUT3_L Lo

X8384

M=

ZOTFHA T AT I E YDA I T T T —T7 1 (LUT) T, [ CLB AFAANIZHD O 1 BLOE N
Ny 7 7—~OEIER T2 —0 VT (LO) BHVET, ZOTVLAVMINY T 7—F2ld A N —F—DHHE
PERFLUET,

LUT 777y ara @520, INIT BHEZH AL T & ASMEIC T F1E% 16 #5 TR E T2 4L ER
HVFET,

FPGA LUT U7 47 TliZ, INIT /ST A—F —TCinBMENRESNET, T 74 ME 0 T, ASMEIZ» b H
% 0O IZEENLE3 (VT RELTHERE), 7272 LE< DA, LUT VT4 7 ouay vy 77/7/5/%%?@“57‘:
D INITEEZRETHLENRHVET, LUT OEEZIEETAHEICIT. RO 2 >BHVES,

mBERAHERTHHE : LUT © INIT &2 E 5 &N Tk, A FTVOMBRICTXTOANEYAN TH
Sy EERFEEL. ZHOO H ENSIIE A TER L 1,

MBREZEHAITEIHE VAN ERBEOMEICH ST D LUT OF% AT A—R—2 TR L, NTA—H—%
Eiealo oA AR LET, MAZHEMEL CLEZIZZOFEOFRHE TR, a— R CRyICEE 15
A=A —HFRETIOILENHYET,

A B 3R
AR 7
12 I 10 LO
0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 NIT[2]
0 1 1 NIT[3]
1 0 0 NIT[4]
1 0 1 NIT[5]
1 1 0 NIT[6]
1 1 1 NIT[7]
INIT = INIT J@& M CTHES- 16 #Em% 2 #E TR LE
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& XILINXs

THAUDANFE

AVAR Y T—ay AJ

HE A
CORE Generator™ XU 4 —F R
~7aDYR—k NG

TV ACNL, BB CHEHTEET,

ARG R 1%

E i T—5E [ TIAIE =5t BA

INIT 16 4% 8 E'vME T _TEnm NI T T T—TNOfmBEEZRELET,

VHDL 2k (/1 REA T —2 7))

WD 2 ODOIXNFELZVEAIT, 2 — LT T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3 L: 3-input Look-Up Table with local output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

LUT3 L inst : LUT3 L
generic map (
INIT => X"00")

port map (
LO => 1O, -- LUT local output
I0 => I0, -- LUT input
I1 => 11, -- LUT input
I2 => I2 -- LUT input

)

-- End of LUT3 L inst instantiation

Verilog i1t ([ REZ T —23Y)

// LUT3 L: 3-input Look-Up Table with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

LUT3 L #(

.INIT(8’h00) // Specify LUT Contents
) LUT3_L inst (

.LO(LO), // LUT local output

.I0(10), // LUT input

.I1(I1), // LUT input

.I2(I2) // LUT input
)

// End of LUT3 L inst instantiation

MR
Virtex-4 FPGA == —#— T AR
Virtex—4 FPGA & —# > —h : DC ¥ B L OAA v F Hi ik
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& XILINXs FEIE: THAY ILAVE

LUT4
71)25 47 : 4-Bit Look-Up-Table with General Output

13 LUT4

o

X8385

ME

ZOTYA L ACNMIILAE D (O) 2Fi2> 4 vy Ty F—7 1 (LUT) T,

LUT 77> 7var i €T 5720 INIT BHEEHEHL T, & AMEICxH T2 J1E% 16 #5 THE T2 4 E )N
HVFET, ZOTLAUMI, Ny T 7 —F IR = — DO RER R LET, TNOD L AUMIEAT 1Y T,
& CLB ATFAAIZ2 D, % CLBIC4 2T 2oH0Ed, LUT IITEEOANVZ— a0 by, (54307 =5
IVTCUAT NI DOZAIL T 5 IO EFIC TR A ULENS A I TXET,

FPGA LUT U35 47 Clt, INIT ST A—=H —CiHBEENREINET, T 74/00ME 0 T, AFEICDLTH
T O WZERENL T (T RELTHERE), 7272 L AL DGA . LUT VT 7 oulyy 7y 7var i Ed 57
W, INIT EEZRETALERHVFET, LUT OEEZIEETAHIEICIZ. RO 2 5BRH0ET,

MBEREERTSHEE : LUT O INIT {2 RETH &7 5 1E, A FTIOGRBEIZT X TOANEZVANLTH
Soal o 7 EZRREL. L0 H I ENSIHIEZERL £3,

B XA ER T2 : VAPSHZA B R OMEICTIE T2 LUT D% ANTNRTA—=Z—ZEFR L, N TA—F—%&
Hlowyy 7O AL AR L ET, MELBHML TLEXATZOHIEDO T BHE T A, a—F TRANE T/ 7
A—H— T RETOLENRHVET,

AmIE R
AR H A
K] 12 I I0 0
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]

Virtex-4 5475') 774K (HDL F)
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& XILINXs

FTIE: THAY ILAVE
AR H A
13 12 I I0 0
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
INIT = INIT J@tECIRESh 7 16 % 2 #E TR LM
THAVDANAFE
AVAR L T— gy il
i i
CORE Generator™ L N7 4 —F AAf
< 7adHR—K ]
ZOTVACNL, BB CHEHTEET,
ERAA R E M
B T—RE E T4 sRER
INIT 16 %K 16 - Mi T_TEnm NI T T F—T NOHBELEELET,
VHDL Bt (A REVT—23Y)

WD 2 DODLPFIELR NGRS T, at— LTy T4 T4 B S ORNAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4:

—-— Xilinx HDL Libraries Guide, version 14.1

4-input Look-Up Table with general output
Virtex-4

LUT4_inst :
generic map
INIT => X"0000"

port map (
o => 0,
I0 => IO,
I1 => 11,
I2 => 12,
I3 => I3

)

LUT4

LUT
LUT
LUT
LUT
LUT

-- End of LUT4_inst

general output

input
input
input
input

instantiation

158

http://japan.xilinx.com

Virtex-4 54731 H4F (HDL A)
UG619 (14.1) 2012 & 4 B 24 H




& XILINXe FEIE: THAY ILAVE

Verilog E81 (A RAV T —23Y)

// LUT4: 4-input Look-Up Table with general output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1

LUT4 # (

JINIT(16"h0000) // Specify LUT Contents
) LUT4 inst (

.0(0), // LUT general output

.I0(10), // LUT input

.I1(I1), // LUT input

.12(12), // LUT input

.I3(I3) // LUT input
)

// End of LUT4 inst instantiation

MR
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —%3—h : DC ¥tk L OAA w F Kk
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EIE: THAY ILAVE & XILINXs

LUT4 D
J1)2F 47 : 4-Bit Look-Up Table with Dual Output

3 | LuT4D

N
oI5

X8386

ME

TOFYA ZLAVNMTAEYRDONLY I T v F—7 L (LUT) T, FIUEREZ S O BLNLO £V0)H 2 DO H
TMmBHYET,

A ORI AZ—ax27Tt, LO HAIZFIC CLB ZA5AANDORIOH 1, FloidE@E Ny 77— s L F
T, LUT D777 ar i ET 520, INIT BEEE AL T, S ANEICKTHH I1EE 16 #EE TR E T 54
ENRHVET,

FPGA LUT Z'UX7 47 Tl&, INIT /ST A—X —TCimBEENHR ESINET, T 740 0 T, ANEZ» DL H
D% 0 IZHEEN L £ (I T RELTHEERR), 7272 LEZ<D5E ., LUT V747 ouyyy 7y riarwiREd b1
. INIT EEZRETHALENHVET, LUT DEZIEETAHHIEICIE. RO 2 SOBHVET,
MBRAHERTHHEE : LUT © INIT &2 E 35— &7 ik, A FTVORBERICTXTOANEYAN TH
FoaP o 7EZEREL. ZNHO H D ENSIHIEAZER L £,

REBRXE2EHTIHE  VARSNRBEROMEIZH TS LUT D/ ATNIRTA—H =5 EFR L, NTA—F—%
Hicalow 70 RA AR LET, MAZHML TLEAITZOFEO T NHETT R, a—F CRIICHEDI 21T
A—H—ERETHLENHES,

AmIE R
AR H A
I3 12 I 10 0 LO
0 0 0 0 INIT[0] INIT[0]
0 0 0 1 INIT[1] INIT[1]
0 0 1 0 INIT[2] INIT[2]
0 0 1 1 INIT[3] INIT(3]
0 1 0 0 INIT[4] INIT[4]
0 1 0 1 INIT[5] INIT[5]
0 1 1 0 INIT[6] INIT[6]
0 1 1 1 INIT[7] INIT(7]
1 0 0 0 INIT[8] INIT(8]
1 0 0 1 INIT[9] INIT[9]
1 0 1 0 INIT[10] INIT[10]
1 0 1 1 INIT[11] INIT[11]
1 1 0 0 INIT[12] INIT[12]

Virtex-4 547 31) 54K (HDL A)
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& XILINXs

AR

HAh

K]

12

I I0 0]

LO

1

1

INIT[13]

INIT[13]

1

1

INIT[14]

INIT[14]

1

1

INIT[15]

INIT[15]

INIT = INIT J@tECIRESh 7 16 % 2 #E TR LM

THALDANAE

A VARR L =g

i

CORE Generator™ BL U7 4V —K

R

<7uad¥R—h

A

ZOTVACNL, BB CHEHTEET,

& AR RES IR 1%

E i

F—

S Eid fi& T4

59

INIT

16 %

16 £ ME T _CEnm

N DT T—=T D

P AR E L E T,

VHDL

Rk (A RBT—23Y)

WD 2 DODLPFIELR NGRS T, at— LTy T4 T4 B S ORNAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4 D:

—-— Xilinx HDL Libraries Guide, version 14.1

LUT4 D inst :

generic map

LUT4 D

INIT => X"0000"

port map (
LO => LO,
o => 0,
I0 => I0,
I1 => 11,
I2 => 12,
I3 => I3

)i

LUT
LUT
LUT
LUT
LUT
LUT

local output
general output
input

input

input

input

-- End of LUT4 D inst instantiation

4-input Look-Up Table with general and local outputs
Virtex-4

Virtex-4 54751 (K (HDL F)

UG619 (14.1) 2012 4 4 A 24 H
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EI3E: THAY ILAVE &2 XILINXs
Verilog E81 (A RAV T —23Y)

// LUT4 D: 4-input Look-Up Table with general and local outputs
Virtex-4

//

// Xilinx HDL Libraries Guide, version 14.1

LUT4 D #(
.INIT(16"h0000)
) LUT4 D inst

);

.LO(LO),
.0(0),
.10(10),
LI1(11),
.I2(12),
LI3(I3)

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

(

LUT
LUT
LUT
LUT
LUT
LUT

// Specify LUT Contents

local output
general output
input

input

input

input

// End of LUT4 D inst instantiation

EER AR
Virtex—4 FPGA . —H%— H AR
Virtex-4 FPGA 7 —%3—h . DC FrtE B L UAA v T Fe itk
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& XILINXs FEIE: THAY ILAVE

LUT4 L
)25 47 : 4-Bit Look-Up Table with Local Output

i3 | LUT4_L

X8387

M=E

ZOFHPAL L AVMIT A E YDA I T T T —T L (LUT) T, [ CLB 2AFAANITH DRI H B L OVE
Ny 77— ~OEFRIH AT e —2 ) (LO) BHVET, ZOZVLAUNMNINY 77—l A =X — DR EE
ARIELUET,

LUT 7727y ar i E T 570, INIT EMEEZERL T, £ ANEICH T % 16 #ETHR T T2 03N
%V)\ij—o

FPGA LUT Z'UX7 47 TliL, INIT /NTA—X —TinBEENHR ESINET, T 74N 0 T, ASMEI»»DLTH
N 0 IZHEENL £ (T RELTHEER), 7272 LE<D5E., LUT V747 0ouyyy 7y riarwfREd 57
. INIT [EZRETAHALERHVET, LUT OEZIEETAHIEICIT. RO 2 OBHVET,
mBRAHERTHHEE : LUT O INIT 2R E T 5 M%7 ik, A FTVORBERICT XTOANEZYVAN TH
houalo iz El., ZN6D H ENS I Z/ERL £3,

mBERXEFEHTIHE : VAN BEEEZOMEIZRE T2 LUT OFK AT A—F—ZEFR L, " TA—HF—%
el 7O R A ERLET, MAZHMAL CLEZIZZOFEO T NEE T, a— R TCRUICET /85
A—H—ERETHLENHVES,

MR
AR H
I3 12 I 10 LO
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]

Virtex-4 5475') 774K (HDL F)
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& XILINXs

A% 7
13 12 I1 10 LO

1 1 0 1 INIT[13]

1 1 1 0 INIT[14]

1 1 1 1 INIT[15]

INIT = INIT &M THEESN - 16 RIS 2 R TR LK
FHALDANF &

A AB Y T— gy 7

i Hedt

CORE Generator™ L7 4 —F ASA]

~7udYR—b NG
ZOTL AN, B THEATEET,
FERARRERE

J& % T—5H & T4 Bz

INIT 16 % 16 £ Ml F TR N DT 9T F—T N OHEMEAE R ELET

VHDL 8k (A2 REA T —3Y)

WD 2 DODLPFIELR NGRS T, at— LTy T4 T4 B S ORNAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4 L: 4-input Look-Up Table with local output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

LUT4 L inst : LUT4 L
generic map (
INIT => X"0000"

port map (
LO => LO, -- LUT local output
I0 => I0, -- LUT input
I1 => I1, -- LUT input
I2 => I2, -- LUT input
I3 => I3 -- LUT input

)

-- End of LUT4_ L inst instantiation
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& XILINXe FEIE: THAY ILAVE

Verilog E81 (A RAV T —23Y)

// LUT4 L: 4-input Look-Up Table with local output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1

LUT4 L #(

JINIT(16"h0000) // Specify LUT Contents
) LUT4 L inst (

.LO(LO), // LUT local output

.I0(10), // LUT input

.I1(I1), // LUT input

.12(12), // LUT input

.I3(I3) // LUT input
)

// End of LUT4 L inst instantiation

MR
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —%3—h : DC ¥tk L OAA w F Kk
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UG619 (14.1) 2012 &£ 4 B 24 H http://japan.xilinx.com 165



http://japan.xilinx.com/support/documentation/virtex-4_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-4_data_sheets.htm

EIE: THAY ILAVE & XILINXs

MULT AND
Z1)25 47 : Fast Multiplier AND

MULT_AND

X10677

M=

ZOTHAL TUAVNIATAZNICEHD AND A R —R R CL 2 DO AT 4 AT LUT L&, i hiEF+
V— Yy lZ 8L Ed, ZOBMOuYyZ7i3EoMo BRI H TEE42, mE /MO RRIZOMERIC
AT, 11 BIOI0 ATZ, T2 LUT O 11 BIOI0 ANICHEGTALERHVET, LO B, %
% MUXCY, MUXCY D, F7-1Z MUXCY L @ DI A JICHEHETALERHYET,

IR

A% 5
I 10 LO

0 0 0

0 1 0

1 0 0

1 1 1

THAODANFE

A RB Y T— o
CORE Generator™ XU 4% —K NG
~7udYR—h A

TV ACNL, BB CHEHTEET,

VHDL 883k (/2 RA T —3Y)
WD 2 ODOIXNFEELBNEASIL., o — LT T4 T4 B EORNTAE I 4,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MULT AND: 2-input AND gate connected to Carry chain
-- Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

MULT AND inst : MULT AND

port map (
LO => LO, -— MULT AND output (connect to MUXCY DI)
I0 => IO, -- MULT_AND data[0] input
I1 => 11 -— MULT AND data[1l] input

)i

-- End of MULT AND inst instantiation

Virtex-4 547 31) 54K (HDL A)
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& XILINXe

Verilog E81 (A RAV T —23Y)

// MULT AND: 2-input AND gate connected to Carry chain
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
MULT AND MULT AND inst (
.LO(LO), // MULT AND output (connect to MUXCY DI)
.I0(10), // MULT AND data[0] input
LI1(I1) // MULT_AND data[l] input
)i

// End of MULT AND inst instantiation

s HIE R

Virtex—4 FPGA = —#— H AR

Virtex—4 FPGA & —# 3 —h : DC ¥ B L OAA > F Hi ik
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EIE: THAY ILAVE & XILINXs

MUXCY

12547 : 2-to—-1 Multiplexer for Carry Logic with General Output

M=

AT AADEEEAT] (DD 1%, MUXCY @ DI AJIZEHE L9, LC DX ¥ — AJ) (CI) X, MUXCY @ CI A28
SLET, BLZMAS ) 1T VT v F—7 0 (LUT) O AT TEEEIL . MUX 77073 ardlTar7 4%
L—arLET, FxU—MN O) ITE@ERSNIZA T OMENH 1S3, & LC OX XV — M o7 rvariAr
TYVARLET, S Low DAL DI 38R S 4L, High DAL Cl BABEIRSIHET,

ZOIEH, AN EFRED MUXCY D 8L MUXCY L 2360, Rigd 2 A7 FT NV TLATURIOZ A
TEIVIEMHICTIT O ERH LG A ITH A TEET,

WK

AR Hh
S DI CI (0]
0 1 X 1
0 0 X 0
1 X 1 1
1 X 0 0
FHEALDANS &

A VAR =gy ]

Heh et

CORE Generator™ X O 4 —FK RAf

~7adYR—h NG

OV ANE, BB CEHTEET,
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VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library UNISIM;

use UNISIM.vcomponents.all;

-— MUXCY: Carry-Chain MUX with general
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version

MUXCY inst : MUXCY

port map (
o => 0, -- Carry output signal
CI => CI, -- Carry input signal
DI => DI, -- Data input signal
S => S -- MUX select, tie to "1’

)i

-- End of MUXCY inst instantiation

output

14.1

or LUT4 out

Verilog 881k (A RAV T —3Y)

// MUXCY: Carry-Chain MUX with general
// Virtex-4
// Xilinx HDL Libraries Guide, version

MUXCY MUXCYiinSt (
.0 (0), // Carry output signal
.CI(CI), // Carry input signal
.DI(DI), // Data input signal
.S (9S) // MUX select, tie to "1’
)i

// End of MUXCY_inst instantiation

B A

Virtex—-4 FPCGA zt—#— H AR

output

14.1

or LUT4 out

Virtex—4 FPGA & —#%>—h : DC B L OAA v F Fih
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& XILINXs

MUXCY_D

12547 : 2-to—1 Multiplexer for Carry Logic with Dual Output

LO O

DI CI

X8729

ME

IOTHA ZLACMNE 1 EYOEES Y — BT 7o 7 ar e A VAT DI ALET, Zoko7%
Trrrvasii.l ooady s B (LO) I 1 DT oA TVALVRTELD T, 1 2D CLBIZEEH4 v REA 7Y
AR TEET, LC OEHEAT (D) X MUXCY.D @ DI AAIZHEkEL, LC OFxY— AF) (CI) i£ MUXCY.D @ CI
ATNZEERLET, BLIRIATI () 1Z. v Ty 7—7 0 (LUT) O I CTHEEIL, XOR 77> 7varélTtar
T4X a2l —varLET, F¥U—H77 (0 &£ LO) ITITBINRSNIZ AN OMERH 1S, % LC OFyV—H 177>
gvark A FIUACRLET, SO Low DA DI 2NEIRE A, High OBA1T ClL NEIRESHET,

7 0 & LO i, BEREmICIAIC T, ) O ITILHAZ—ax /b T7, TMUXCYJBLUTMUXCY LIHZ ML

TEEN,
=4

o 3 2}

AR A

S DI al 5 —
0 1 ) 1

0 0 < 5 -

1 X ) . 1

1 X 0 5 -
FHALOANF &

AVABE v —g -

HE R HELE

CORE Generator™ 33 L0744 —FK AT

~7adPR—h oA

OV ANE, R CEHTEET,
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VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXCY D: Carry-Chain MUX with general and local outputs
-= Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

MUXCY_D_inst : MUXCY_D
port map (
LO => LO, -- Carry local output signal
o => 0, -- Carry general output signal
CI => CI, -- Carry input signal
DI => DI, -- Data input signal
S => 8 -—- MUX select, tie to ’1’ or LUT4 out

)

-- End of MUXCY D inst instantiation

Verilog 881k (A RAV T —3Y)

// MUXCY D: Carry-Chain MUX with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
MUXCY D MUXCY D _inst (
.LO(LO), // Carry local output signal
.0(0), // Carry general output signal
.CI(CI), // Carry input signal
.DI(DI), // Data input signal
.S (9S) // MUX select, tie to
)i

"1’ or LUT4 out

// End of MUXCY D_inst instantiation
E R

Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —#>—h : DC B L OAA v F Fik
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EIE: THAY ILAVE & XILINXs

MUXCY_L

12547 : 2-to—1 Multiplexer for Carry Logic with Local Output

LO

DI ClI xers0

M=

ZOTHAY TL AN L EvRO@EES ) —mih 7 7o v ar A TVARNT DEOIERALET, Z0X57%
T riavii,l oouYys B LO)IZ 1 DT DAL T VAL NTEADT, 1 5D CLBIZEE 4 v e A 7Y
AR TEET, LC OEREAS (DD iX MUXCY_L @ DI A JIZ##E L. LC OF+U— A (CI) 1X MUXCY_L & CI
ANNCEFRLET, BLIZRAT) ) 1. 2Ty 5—7 0 (LUT) O ) THEEIL . XOR 77273 are L Tay
TA4F¥ a2l —varyLET, FrUV—HE7 CO) ITIEBRNENIZ AN OMENREIEN, % LC OXxV—H 177273
VEALTIARLET, S A Low DAL DI 2NEIN S, High DA Cl BA@EIRsh 1,

TMUXCY ] BELOITMUXCY Db Z L TEE N,

i R

ARB H A
S DI Cl LO
0 1 X 1

0 0 X 0

1 X 1 1

1 X 0 0
FHALDAN T

A RB T gy i

s HELE
CORE Generator™ L7 4 —F AA]
~ /DY AR—k Ay

ZOxTVACNL, IR CHEHTEET,
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VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXCY L: Carry-Chain MUX with local output
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

MUXCY L inst : MUXCY L

port map (
LO => LO, -- Carry local output signal
CI => CI, -- Carry input signal
DI => DI, -- Data input signal
S => S -- MUX select, tie to ’1’ or LUT4 out

)i

-- End of MUXCY L inst instantiation

Verilog 881 (A RAV T —23Y)

// MUXCY L: Carry-Chain MUX with local output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1

MUXCY L MUXCYiLiinst (

.LO(LO), // Carry local output signal

.CI(CI), // Carry input signal

.DI(DI), // Data input signal

.S (9S) // MUX select, tie to 1’ or LUT4 out
)i

// End of MUXCY L inst instantiation

B A

Virtex—-4 FPCGA zt—#— H AR

Virtex—4 FPGA & —#%>—h : DC B L OAA v F Fih
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EIE: THAY ILAVE & XILINXs

MUXF3

T1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF5

X10678

ME

ZDOFWAL TLAUNT LUTA Moo T o7 T—F N EMBEDE T 5 I7e7iar DAy T v 5—7 )V E-
1T 4:1 = NTF TV I —EAERT B0 2 A<V TFTL 7 —T9, 10 BEIOIL ANITIE, 2 20D LUT4 vy s
T T ou—V T (LO) ZELET, BLIZRAT) S) 1X, EONERY M THEREI TXEJ, S 23 Low
DAL 10 2BIRE N, High DA IE 11 ANBIRENE T,

7 0 M AF—axshTd,

ZDIFED, a— IV F1E D MUXF5.D BEXOYMUXFS_ L 230, BB X A7 FF )V CULAT IR DAAIL T
ZIVEREIC TR T AL ERDAGAIE A TEET,

=AO

o 3 2%

22 HAh
S 10 y 5
0 1 N .
0 0 X ;
1 X ] .
1 X 0 5
FHALDANF K

AV AR — gy o

HERR Hedw

CORE Generator™ LN % —R [

~7uadYR—b S

ZOZLACNI, BB THEATEET,
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& XILINXe EI3E: FHAY ILAVE
=72 ~ .~ L, > .
VHDL iEif (f 2 RAVL T —3Y)
WD 2 ODXNFAELRNG G X, a8 — LT T4 7B S ORI AT £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- MUXF5: Slice MUX to tie two LUT4’s together with general output
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
MUXF5 inst : MUXF5
port map (
o =>0, -- Output of MUX to general routing
I0 => I0, ~-- Input (tie directly to the output of LUT4)
I1 => I1, -- Input (tie directoy to the output of LUT4)
S => S —-- Input select to MUX
)i
-- End of MUXF5 inst instantiation
H =2 ~ S, > .
Verilog 58k (A RA T —23Y)
// MUXF5: Slice MUX to tie two LUT4’s together with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
MUXF5 MUXF5 inst (
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie directly to the output of LUT4)
.I1(I1), // Input (tie directoy to the output of LUT4)
.S (S) // Input select to MUX
)i
// End of MUXF5_inst instantiation
£ 1
& il 1E
Virtex—4 FPGA = —H%— HJAF
Virtex-4 FPGA 7 —# 3 —} : DC FtEls LA A v F Rtk
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EIE: THAY ILAVE & XILINXs

MUXF3_D

)25 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF5_D
10 Lo

O
1

X10679

M=E

ZOTVA T AVNI, LUTA VI T o7 T—T NV E BB T 5 777 arOy I Ty T—T )V FE=
1T 4:1 ~VFFL I —ZA BT 27200 2 AN~V F 7L 73 —T94, 10 BEOIL AHITIE, 220 LUT4 Ly
Ty FT—7rou— V) (LO) 4 LET, BEL AT () X, FONE Ry FTHLERE) TXxE4, S 2 Low
DAL 10 ABIREN, High OHEA I 11 ABIRENF T,

H7 0 & LO % #EEMIZFICTY, H1 O IRILHAZ—ax/bCTd, LO L. [FIL CLB AZ A/ ANIZHD
BIOANTTEDFERIHEALET,

TMUXF5 | B L OITMUXF5 LB BB L TR,

mIER
AR H A
S 10 I 0] LO
0 1 X 1 1
0 0 0 0
1 X 1 1 1
1 X 0 0 0
THALDANE®
AVARB =gy aJ
i HESE
CORE Generator™ B L O\ 4 —FK A ]
~7adHR—h A

TV ACNL, BB CHEHTEET,
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VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF5 D: Slice MUX to tie two LUT4’s together with general and local outputs
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

MUXF5 D inst : MUXF5 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, =-- Input (tie directly to the output of LUT4)
I1 => I1, ~-- Input (tie directoy to the output of LUT4)
S => S -- Input select to MUX

)

-- End of MUXF5 D inst instantiation
Verilog 581t (A2 RA L T—2 7))

// MUXF5 D: Slice MUX to tie two LUT4’s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

MUXF5 D MUXF5 D inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(1I0), // Input (tie directly to the output of LUT4)
JI1(1I1), // Input (tie directoy to the output of LUT4)
.S (S) // Input select to MUX

)i

// End of MUXF5_ D_inst instantiation

TR
Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —#>—h : DC B L OAA v F Fik
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EIE: THAY ILAVE & XILINXs

MUXFo_L

T1)2F 47 : 2-to—1 Look-Up Table Multiplexer with Local Output

MUXF5_L
10 L0

1

X10680

ME

COTYA L AUNI LUTA VoI T o7 T—TNVEABR LY T b 77 7iarOy I Ty T—T )V FE-

X 41 =V TF T I =R T 27200 2 A~ A F 7L 73 —T74, 10 BLIOI ASIZIE, 2 5D LUT4 Lv o

T T ou—V ) (LO) I LET, BLIRAT) S) 1%, EONEERY M THEREI TEXEJ, S 23 Low
DEAIE 10 PBIRE AL, High DA IE 11 ANBIRENFE T,

LO K11, [FIC CLB AZAANIZHDBID A S EDBERIE R LE T,
TMUXF5 | 38 LN MUXF5 D |5 & L TR,

i I8 3R

AN T
S 10 » v
0 0 "

1 X 1 1

1 X 5 "
THAUDANAE

A RAB Ty -

HERR et

CORE Generator™ LN % —R [
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& XILINXe

FIFE: THAY TLAVE
=72 ~ .~ L, > .

VHDL iEif (f 2 RAVL T —3Y)
WD 2 ODXNFAELRNG G X, a8 — LT T4 7B S ORI AT £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- MUXF5 L: Slice MUX to tie two LUT4’s together with local output
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
MUXF5 L inst : MUXF5 L
port map (

LO => LO, -- Output of MUX to local routing

I0 => I0, ~-- Input (tie directly to the output of LUT4)

I1 => I1, -- Input (tie directoy to the output of LUT4)

S => S —-— Input select to MUX
)i
-- End of MUXF5 L inst instantiation

H =2 ~ S, > ~

Verilog 58 (A RA T —23Y)
// MUXF5 L: Slice MUX to tie two LUT4’s together with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
MUXF5 L MUXF5 L inst (

.LO(LO), // Output of MUX to local routing

.I0(10), // Input (tie directly to the output of LUT4)

.I1(I1), // Input (tie directoy to the output of LUT4)

.S (S) // Input select to MUX
)i
// End of MUXF5_ L inst instantiation
£ 1
& il 1E

Virtex—4 FPGA = —H%— HJAF
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EIE: THAY ILAVE & XILINXs

MUXF6

J1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF6é
10
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X10681

ME
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(LO) Z8fiLET, BLZRAT (9 1X, EONEHBARY N THEREI TEE 9, S 2% Low A 1L 10 23 &IRE 4L, High D
LA 1 AEBIRENFE T,

7 0 M AF—axshTT,

ZDIFED, a— IV F1E D MUXF6.D BEX O MUXF6_L 230, BB X A7 FF )V CLAT IR DAAIL T
ZIVIEREIC TRITHSAICERATEET,

i IR R

AR WA
S (0] I (0]
0 1 X 1
0 0 X 0
1 X 1 1
1 X 0 0
THAVDAREE

AVRAB YT —ay T
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& XILINXe %

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6: CLB MUX to tie two MUXF5’s together with general output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

MUXF6_inst : MUXF6

port map (
o =>0, -- Output of MUX to general routing
I0 => 10, -- Input (tie to MUXF5 LO out)
I1 => I1, -- Input (tie to MUXF5 LO out)
S => S —-— Input select to MUX

)i

-- End of MUXF6_ inst instantiation

Verilog 881k (A RAV T —3Y)

// MUXF6: CLB MUX to tie two MUXF5’s together with general output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1
MUXF6 MUXF6 inst (
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF5 LO out)
.I1(I1), // Input (tie to MUXF5 LO out)
.S (S) // Input select to MUX
)i

// End of MUXF6_inst instantiation

HHEHR
Virtex-4 FPGA == —#— T AK
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& XILINXs

MUXF6_D

)25 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF6_D
10 Lo
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(LO) Z8fiLET, BLZRAT (9) 1X, EONEHBARY N THEREI TEE T, S 2% Low OFA 1L 10 23&IRE 4L, High D

Laid 11 @RS ET,

7 0 & LO I, BEREMIICIAIC TY, H O ITHA#—ax/Td, LO i )iE, FIL CLB A7 ANIZHD

BION T EOBEBIAFEHALET,
TMUXF6 ] 3 X ONMUXF6 L 1B B R L TLEE 0,

=a
5 T R

AR H A

S 10 I (0] LO
0 1 X 1 1
0 0 X 0 0
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1 X 0 0 0
FHALDANF &

A VAR =gy ]
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VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6 D: CLB MUX to tie two MUXF5’s together with general and local outputs
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

MUXF6 D inst : MUXF6 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF5 LO out)
I1 => I1, -- Input (tie to MUXF5 LO out)
S => S -- Input select to MUX

)

-- End of MUXF6_ D inst instantiation
Verilog 581t (A2 RA L T—23Y)

// MUXF6 D: CLB MUX to tie two MUXF5’s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

MUXF6 D MUXF6 D inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF5 LO out)
.I1(I1), // Input (tie to MUXF5 LO out)
.S (S) // Input select to MUX

)i

// End of MUXF6_D_inst instantiation
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& XILINXs

MUXF6_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF6_L
10 LO

11

X10683

M=

ZOTFHA L AUNME A OO LUT4A Vo7 T—7 L EBLN2 5D MUXFS v /LF 7L 7 —ELH a8
BT ATAA2 D6 T7r a7y T—TVERIT 81 v AV F AL oY —2Ef 570D 2 A5

~NVF T =TT, 10 BLOIL AN, AT CLB NIZH D 2 2D MUXF5

< IVF T LI —nua—i L

(LO) Z#EfLE 3, BLZEAT (913, EONERy P THEREI T £, S 2% Low OHE13 10 23RS, High ©

AT I AEIRENFET,
LO H A%, FIL CLB 254 ZWICHDRID A S & DHEss 1o L £,
TMUXF6 | 38 XU MUXF6.D | & B LTLZ &,

BER

ARB H A
S I0 I LO
0 1 X 1

0 0 X 0

1 X 1 1

1 X 0 0
FHALDANFE

A RB T ay AT

i HELE
CORE Generator™ L7 4 —F ]
~ /DY R—k Ay

ZOxTVACNL, BB CHEHTEET,
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& XILINXe %

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6 L: CLB MUX to tie two MUXF5’s together with local output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

MUXF6 L inst : MUXF6 L

port map (
LO => LO, -- Output of MUX to local routing
I0 => I0, -- Input (tie to MUXF5 LO out)
I1 => I1, -- Input (tie to MUXF5 LO out)
S => S —-— Input select to MUX

)i

-- End of MUXF6 L inst instantiation

Verilog 881 (A2 RAV T —23Y)

// MUXF6 L: CLB MUX to tie two MUXF5’s together with local output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1

MUXF6 L MUXF6 L inst (
.LO(LO), // Output of MUX to local routing
.I0(10), // Input (tie to MUXF5 LO out)
.I1(I1), // Input (tie to MUXF5 LO out)
.S (S) // Input select to MUX

)i

// End of MUXF6_L_ inst instantiation
= ==
&+ M 15 ¥R
Virtex-4 FPGA = —#— JAF
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EIE: THAY ILAVE & XILINXs

MUXF7

71)25F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF7

X10684

M=

ZOT VA T AUME, MUXF6 BE O MUXFS ~ /v F LY — LUT4 Vo7 v T—T )V A BT, 7
T ar Oy I T T—T)VERIT 16:1 w VF T LIV —EERT A0 D 2 ASiwLTF LI —T1,
10 BEONIL AFIZIE, MUXF6 @ 2 SOr—hu 77 (LO) Z#kLEd, BLZMAT (S) 1E, EONE R THEK
B CEET, S 2 Low DAL 10 |INI 4L, High OEIE 11 BABEIRSNET,

A OV A 2 —ax /T,

ZOEN, u— NV F1E S MUXFT.D BXOMUXFT L 80, BAbZ A7 FF IV CUAT IR DOZAIL T
FIVIEMIZ TR T AL ERHALE I TEET,

mIE R
AR H B
s 0 I 0
0 10 X 10
1 X I1 11
X 0 0
1 1 1

R—+4& AL =) K RE

O i 1 LA BLAR~D MUX O H )

10 ATJ 1 AJJ (MUXF6 LO H )iz #ef)
I A 1 A7 (MUXF6 LO Hi 7712 B2#e)
S ATJ 1 MUX ~DO A&V 7R
THAUDANAE

AVAR = |

e i

CORE Generator™ XU 4 —F 2Nl

~7rdOHR—h NG

ZOZLACNI, BB THEATEET,
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& XILINXe EI3E: FHAY ILAVE
=2 ~ >, > ~
VHDL iEif (f 2 RAVL T —3Y)
WD 2 ODXNFAELRNG G X, a8 — LT T4 7B S ORI AT £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
MUXF7_inst : MUXF7
port map (
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
I1 => I1, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S => S —-- Input select to MUX
)i
-- End of MUXF7_ inst instantiation
H =2 ~ S, > ~
Verilog 58 (A2 RAVL T —23Y)
// MUXF7: CLB MUX to tie two MUXF6’s together with general output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1
MUXFE7 MUXF7iinst (
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
.I1(11), // Input (tie to MUXF6 LO out or LUT6 06 pin)
.S (S) // Input select to MUX
)i
// End of MUXF7_inst instantiation
£ 1
& il 1E
Virtex—4 FPGA = —H%— HJAF
Virtex-4 FPGA 7 —# 3 —} : DC FtEls LA A v F Rtk
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EIE: THAY ILAVE & XILINXs

MUXF7_D
)25 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF7_D
10 Lo

O
1

X10685

M=

ZOFHAL L AUME MUXF6 BL O MUXFS <V F 7L — LUT4A Voo T w7 T—T VAT 7
T vary Oy I T T—T NVERIT 1611 ~ VF T LIV —RAERT DD 2 AN~ TF LI —TF,
10 BEOIL AJITIE, MUXF6 @ 2 So—huH 77 (LO) 28 LEd, L ZRAT (S) 1%, EONE Ry FTHEK
B CEFET, S 2 Low DAL 10 NEINI AL, High DAL 11 B IRSNET,

H71 0 & LO ik, BRERICRIU T, B O IXILAA L #—ax /b Td, LO H711E. R CLB A7 A ANIZH D
BID AT EDEERRIZEHLET,

TMUXFT ] B L O TMUXFT LB B R LTS,

iR
AR 5
S (0] I 0] LO
0 10 X 10 10
1 X 11 11 11
X 0 0 0 0
1 1 1 1

R—hr4 AL = ¥ RE
¢ 7 1 FLHBLHR~D MUX D i)
LO Ht7 1 a— A VELER~D MUX DA
10 AT 1 A7) (MUXF6 LO H 72 ##t)
I AT 1 A7) (MUXF6 LO H 712 #E#t)
S AT 1 MUX ~D AL 7k
THAVDANFZE
AVAB Y T— gy aJ

£ HELE
CORE Generator™ 3 X074 H—K F )
~7aDYR—k gl

ZOTVANE, BB CEHTEET,
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& XILINXe

H
w
foi
N
g
N
\l
H
c
e
\l
-

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7 D: CLB MUX to tie two MUXF6'’s together with general and local outputs
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

MUXF7 D inst : MUXF7 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
I1 => I1, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S => S -- Input select to MUX

)

-- End of MUXF7 D inst instantiation
Verilog 581t (A2 RA L T—2 7))

// MUXF7 _D: CLB MUX to tie two MUXF6’s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

MUXF7_D MUXF7 D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(I0), // Input (tie to MUXF6 LO out or LUT6 06 pin)
LI1(1I1), // Input (tie to MUXF6 LO out or LUT6 06 pin)
.S (S) // Input select to MUX

)i

// End of MUXF7_D_inst instantiation

TR
Virtex-4 FPGA == —#— T AK
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EIE: THAY ILAVE & XILINXs

MUXF7_L

T1)2F 47 : 2-to—1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo

il

X10686

ME

ZOT YA L AME MUXF6 BEO MUXFS v /VFFL oY — LUTA VoI T o7 T—T IV AEhE T T
Ty rarOy I T TF—TVERIL 16:1 v VTF T LI —FERT A0 D 2 ASiw v TF Lo —T1,
10 BEOVIL ASIZIE, MUXF6 @ 2 >oua—HL 7 (LO) L Ed, BLZRAT (S) 1%, EONER Y M THER
B TEET, S Low DAL 10 28NS IL, High DA IX 11 DBIRSET,

LO H/71%. [FIC CLB ZAF A4 ZWNITHHRID A S) EDHEFAE L E7,
TMUXE7 | 3L OMUXFT D | BB L TR,

i IE R
AR H A
S I0 I LO
0 10 X 10
1 X 11 1
X 0 0 0
1 1 1

R—bDErEA

R—b4 A [ 2 e g
LO i) 1 BT VB~ MUX D77
10 AT 1 AT)

1 A 1 A7)

S A 1 MUX ~D AL 7k
THAVDANAEE

VAL T—ay "]

HEw HELE

CORE Generator™ 8L U 4 —K ASA]

~7aDYR— ]

ZOxTLAMNE, BEHTHEMATEET,
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& XILINXe

W

ot

3

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7 L: CLB MUX to tie two MUXF6’s together with local output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

MUXF7 L inst : MUXF7 L

port map (
LO => LO, -- Output of MUX to local routing
I0 => I0, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
I1 => I1, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S => S —-- Input select to MUX

)i

-- End of MUXF7_L inst instantiation
Verilog 881 (A2 RAV IT—23Y)

// MUXF7 L: CLB MUX to tie two MUXF6’s together with local output
// - Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1
MUXF7 L MUXF7 L inst (
.LO(LO), // Output of MUX to local routing
.I0(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
.I1(11), // Input (tie to MUXF6 LO out or LUT6 06 pin)
.S (S) // Input select to MUX
)i

// End of MUXF7_L_inst instantiation

HHEHR
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EIE: THAY ILAVE & XILINXs

MUXF8

TS5 47 : 2-to-1 Look—Up Table Multiplexer with General Output

MUXF8
10

0
i

X10687

ME

ZDOFHALy TLAUNE, VI T T T —T7 b MUXF5, MUXF6, 8L MUXET LA bE T, AT A4 8 A
W28 7L i arONy I Ty T —T )NERIL 32:1 v VF LI —5ERR T B2 D~ LF L rH—7T9, 10
BLOIL ADICIE, MUXFT ©r—HV 7] (LO) 8L ET, BLIZEAT] (S) 1, EORNFRy N THEE C& &
9. S8 Low DEA1E 10 23RS, High DG 13 11 BB RSNET,

mIER
AR Hh
S I0 I (0]
0 10 X 10
1 X 1 il
0 0 0
X 1 1 1
K—k D588
R—r4& AL ] g
] H 7 1 WHBLAR ~D MUX D H
10 AT 1 A1 (MUXFT LO H/71c#55)
I1 ATi 1 AJ1 MUXF7 LO tH )iz ##e)
S AN 1 MUX ~D A JjEL 7k
THAVDANAFE
A VAR L T— gy il
i e
CORE Generator™ B LN 4 —FK NGl
<~ 7adPR—h A

TV ACNE, BB CHEHTEET,
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& XILINXe %

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

MUXF8 inst : MUXF8

port map (
o =>0, -- Output of MUX to general routing
I0 => 10, -- Input (tie to MUXF7 LO out)
I1 => I1, -- Input (tie to MUXF7 LO out)
S => S —-— Input select to MUX

)i

-- End of MUXF8 inst instantiation

Verilog 881k (A RAV T —3Y)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1
MUXF8 MUXF8 inst (
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF7 LO out)
.I1(I1), // Input (tie to MUXF7 LO out)
.S (S) // Input select to MUX
)i

// End of MUXF8_ inst instantiation

HHEHR
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EIE: THAY ILAVE & XILINXs

MUXF8_D

)25 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF8_D
10 Lo

0
11

S

X10688

ME

ZOTYAY TV AUNE, VI T v T—T 1 MUXF5, MUXF6, 3L MUXFT A AT, AT 4 A 8 ff
W28 77 i ary DIy T v F—TNNERIL 32:1 v VT I LI —5ERT A D VFF LI —T9, 10
BEON ANITIFE, MUXFT oa—1v 77 (LO) 4t LET, BELZRAT) () 1X, EONFARy MCHERE) T& E
T, S Low DAL 10 DN|INE 4, High OFE 1T 11 BBBEINSNET,

H71 0 & LO i BssEmicRT T, B O XA Z—axsC9, LO H ik, FIL CLB 294 2ANITHD
BIDONTTEDFERIHEHLET,

am IR IR

AR Hh

S 10 I (0] LO
0 10 X 10 10
1 X 5l 5l 5l
X 0 0 0 0

1 1 1 1

R— D58

R—r4 A ] B 8e

0] 7 1 LA BLAR~D MUX @ )

LO Hi 1 o— B LR A~D MUX O H

10 AT 1 A5 (MUXFT LO /72 85#¢)

11 AH 1 A 71 MUXF7 LO /12 8#¢)

S AT 1 MUX ~D AJjEL 7k
THALD AN E

AVAR Y T—gy ]

HE HELE
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& XILINXe

W

ot

3

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 D: CLB MUX to tie two MUXF7’s together with general and local outputs
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

MUXF8 D inst : MUXF8 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF7 LO out)
I1 => I1, -- Input (tie to MUXF7 LO out)
S => S -- Input select to MUX

)

-- End of MUXF8 D inst instantiation
Verilog 581t (A2 RA L T—23Y)

// MUXF8 D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

MUXF8 D MUXF8 D inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF7 LO out)
.I1(I1), // Input (tie to MUXF7 LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8 D_inst instantiation

TR
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EIE: THAY ILAVE & XILINXs

MUXF8_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

11

X10689

M=

ZDFY A L AUME NI T T T —T7 )b MUXF5, MUXF6., 8L MUXFT Z##lA& T, A7 4% 8 A
28 77y i ary DN I T F—TIE1L 32:1 ~ VF I Lo —5Efk T A0 D~LF L7 —T7, 10
BEIOT ATJIZIE, MUXFT Oua—21)V ) (LO) 28kt LET, BELIZRAT) (S) 1L, EORNE Ry N CHEREN CXF
T, S 2% Low DAL 10 2RIRE A, High OILETX 11 BDBIRSNET,

LO H X, FIU CLB 254 ANIZH AR D A LD AL £,

i 2R
AR H 7
S 10 I LO
0 10 X 10
1 X 1 1
X 0 0
1 1 1

A — 0D B8

R—hr4 paaL e 1 RE

LO 7 1 B— W VR ~D MUX D H )
10 AT 1 A7 (MUXF7 LO H iz ##¢
1 A 1 AJ7 (MUXFT LO tH 7712 #26¢)
S AT 1 MUX ~D AL 71
THAODANEE

AV AR =gy wf

CORE Generator™ XUy 4% —K NG
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& XILINXe %

VHDL ik (1Y RAVI T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 L: CLB MUX to tie two MUXF7’s together with local output
-= Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

MUXF8 L inst : MUXF8 L

port map (
LO => LO, -- Output of MUX to local routing
I0 => 10, -- Input (tie to MUXF7 LO out)
I1 => I1, -- Input (tie to MUXF7 LO out)
S => S —-— Input select to MUX

)i

-- End of MUXF8 L inst instantiation

Verilog 881 (A2 RAV T —23Y)

// MUXF8 L: CLB MUX to tie two MUXF7’s together with local output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1

MUXF8 L MUXF8 L inst (
.LO(LO), // Output of MUX to local routing
.I0(10), // Input (tie to MUXF7 LO out)
.I1(I1), // Input (tie to MUXF7 LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8 L inst instantiation
= ==
&+ M 15 ¥R
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& XILINXs

OBUF
Z1)=F 47 : Output Buffer

OBUF

o

X9445

M=

ZOT YAy TV ACNIEMIH )Ny T 7 — T MIAAT —NIe b (FIZERBISILD) FPGA T /34 A B~
OHHEEEWENTA-DIEHLET, THEA DT XTOH AR —RNZ OBUF, OBUFT, OBUFDS, OBUFTDS
DONWT NN EEHRTOLERHYET,

ZOZV A MNIWNEBIEE 2SBS0 BEL . Ty 7 Mo 3 5E 5 oBEEREZ B LET, 1/0 7 ry 2 (I0B)
NIZHVET, ) (O) I, OPAD F721% IOPAD IZHFESNET, ZDOT L ANTIE, LVITL A2 H S,
DRIVE )& SLOW F7-1% FAST #l#)& AL CEREhE i AL — L —hE®IRTXEJ, 7 74/LhTiL, DRIVE
X 12mA, A/L— L —hd SLOW TR EESH TWET,

R—h DB

R—r4% B[ = B4 BE
0] H 7 1 & B AR — MBS LD OBUF O HL )
I A7 1 OBUF ® AJj, IR — BB+ 5y 7 IC8 i
THADANFE
A VARR L =g il
fi e 4E
CORE Generator™ B LN 4 —FK NGl
~Z7udDYR—h ol
ZOTVANE, FIRECEHTEET,
ERAARELE &
B T8 | fE T24Ib &t EA
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DRIVE B 2.4.6.8,12,16, |12 WA OB ERAFRELE T, FFA R The
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SLEW CFH “SLOW”, “"FAST” “SLOW” HARTGAN—D AL — L— e ELET, =
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LT EN,
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W
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VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-— OBUF: Single-ended Output Buffer
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

OBUF_inst : OBUF

generic map (
CAPACITANCE => "DONT_CARE", -- "LOW", "NORMAL", "DONT_CARE"
DRIVE => 12,
IOSTANDARD => "DEFAULT",
SLEW => "SLOW")

port map (
o => 0, -- Buffer output (connect directly to top-level port)
I =>1 -- Buffer input

)

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

// OBUF: Single-ended Output Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

OBUF # (
.CAPACITANCE ("DONT CARE"), // "DONT CARE". "LOW" or "NORMAL" (Virtex-4 only)
.DRIVE (12), // Specify the output drive strength
.IOSTANDARD ("DEFAULT"), // Specify the output I/O standard
.SLEW ("SLOW") // Specify the output slew rate

) OBUF inst (
.0(0), // Buffer output (connect directly to top-level port)
LI(I) // Buffer input

)i

// End of OBUF inst instantiation

TR
Virtex—4 FPGA = —¥%#— H AR
Virtex—4 FPGA & —#>—h : DC B L AL v F Fik
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EIE: THAY ILAVE & XILINXs

OBUFDS
J1)S5 47 : Differential Signaling Output Buffer

| o
L5 e
OBUFDS

X9259

M=

ZOTFHA mL AN RBEDOZEENE 5 (1.8V CMOS) 2V R —h T 2H —~DH Ny 7 7—T%, NEEKE
SNEINDTEEL . Ty T BT AESFORENER A AL ET, W 2 DORRLE—F (0 BLUOB) 2
HY, DR — P eENEFNvAZ— | BLOR AL —7 | LIENE T, v ZAZ—E AL —7 L MYNET & MYNETB
DI, RICHIEE 5O O EEEZ RLUET,

mIER

AR H A

I 0 OB

0 0 1

1 1 0
R—bkdERBA

R—r4 A A = ¥ HE

0 H 7 1 Diff p 177 (B EArAR— MO E B Eke)

OB 7 1 Diff n Hi#) (i (0K — Mo B B #8)

I ATy 1 Ny TZ7—DNT)
THAUDANEE

i NG|

CORE Generator™ BL U7 4V —K NGl

< 7aDYR—k N
ZOTVACNE, BB CEHTEET,

ERATETE M

B T | 1B TIHIE 2t A

CAPACITANCE | sc==%1 "LOW”, "NORMAL”, | "DONT_CARE” | I/O IZ&F ¥ 33 & A% 450, £/

"DONT_CARE” VL E DA X v /ST Z AR AT D
EELET,
IOSTANDARD | 355 T—ar—taB M "DEFAULT” TLAVMI /0 Bk EEID HTET,
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& XILINXe

W
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VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- OBUFDS: Differential Output Buffer
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

OBUFDS_inst : OBUFDS
generic map (

CAPACITANCE => "DONT_CARE", -- "LOW", "NORMAL", "DONT_CARE"
IOSTANDARD => "DEFAULT")

port map (
o => 0, -- Diff p output (connect directly to top-level port)
OB => OB, -- Diff n output (connect directly to top-level port)
I =>1 -- Buffer input

)i

-- End of OBUFDS_inst instantiation
Verilog B8 (A2 RAV T —23Y)

// OBUFDS: Differential Output Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

OBUFDS # (

.CAPACITANCE ("DONT CARE"), // "DONT CARE". "LOW" or "NORMAL" (Virtex-4 only)

.IOSTANDARD ("DEFAULT") // Specify the output I/O standard
) OBUFDS_inst (

.0(0), // Diff p output (connect directly to top-level port)
.OB (OB) , // Diff n output (connect directly to top-level port)
LI(I) // Buffer input

)i

// End of OBUFDS inst instantiation

TR
Virtex-4 FPGA = —¥%#— H AR
Virtex—4 FPGA & —#>—h : DC #EB L AL v F Fik
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EIE: THAY ILAVE & XILINXs

OBUFT

71)2F 47 : 3-State Output Buffer with Active Low Output Enable

OBUFT
T

@i

X9449

M=

ZOTFTHAY ZLACME AT O, 41 (0), 72747 Low /143 —7 0 (T) 2RO H— DA AT —MH )
Ny TZ7—T7, ZOTL AT, LVTTL & 23# A 41, DRIVE ifil#& SLOW F£7213 FAST #fil#) 2 L THX
BEREANL— L — "2 BIRTEXET, T 74+/LFTliL. DRIVE=12mA, A/L— L —R~Z SLOW IZERESNTWET,

T 23 Low OFE . N 77— ANENTERRIGTHHIIZESNET, T 2 High OFEIL. BB A A
V—H AR (AT ERILZ AT —M) fwifr OBUFT &, ®J5m /O ZERK T 572 FoA AT —MiHEIC T v
TNV RN EFE AT 20 ERGLGAICHERLET,

am IR IR

AR HAh

T I 0

1 X 7
A— D 5% B

R—r4£ A = M R

0 H 1 RNy Tr— ) (e AR — M BB )
: U, 1 RyZ7—DNT]

T AT 1 FoAART—h A R2—T IV AT
_\\'U- 'f/ D /-\ jj 75/%

AVAB v T—ay 7T

i e 1
CORE Generator™ B L O\ 4 —FK A
~7udFR—h R Ay

ZOTVACNL, BB CHEHTEET,
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& XILINXs FEIE: THAY ILAVE

AR R 1%

B T—RE | & TI4ILE £ BA

CAPACITANCE a2l "LOW” | "DONT_ CARE” [ I/O Z{EWE/- 3@ H OB A F v/ v XA
“NORMAL” , LI T 20 E I ERELET,
“DONT_CARE”

DRIVE R 2.4.6.8.12,16,24 | 12 HA OBV EREZ IR ELET, T A DB

BB L U517 B CHFESLOR
BIEVEE LTS,

IOSTANDARD LT H 7 =4y —beBH | "DEFAULT” TLAVRT /0 kB0 Y TET,

SLEW 5 “SLOW”, "FAST” | “SLOW” HARGAS—D AL — L— L ET,
ZO RO IGERBE T IEL, T =2 —h
ZZML TS,

VHDL 88k (/2 REA T —3Y)
WD 2 ODLXNFELZWEAIL, 28— LT T4 T4 B S ORNCARO T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer
- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

OBUFT inst : OBUFT
generic map (
CAPACITANCE => "DONT_CARE", -- "LOW", "NORMAL", "DONT_CARE"
DRIVE => 12,
IOSTANDARD => "DEFAULT",
SLEW => "SLOW")

port map (
o => 0, -- Buffer output (connect directly to top-level port)
I =>1, -- Buffer input
T =>T -- 3-state enable input

)i

-- End of OBUFT inst instantiation
Verilog B8 (A RAV T —3Y)

// OBUFT: Single-ended 3-state Output Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

OBUFT # (
.CAPACITANCE ("DONT_CARE"), // "DONT_CARE". "LOW" or "NORMAL" (Virtex-4 only)
.DRIVE (12), // Specify the output drive strength
.IOSTANDARD ("DEFAULT"), // Specify the output I/O standard
.SLEW ("SLOW") // Specify the output slew rate
) OBUFT inst (
.0(0), // Buffer output (connect directly to top-level port)
LI(I), // Buffer input
LT (T) // 3-state enable input
)i

// End of OBUFT inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi
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& XILINXs FEIE: THAY ILAVE

OBUFTDS
1S5 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable

T

]
oB

OBUFTDS

X9260

BE

ZDOTHA L AN IKBEEBE 52 YR — 5 1Ny 77—, OBUFTDS TiL, 7 ¥ A2 L~LdD
AR =T 2 AAEFL, — TN~ AF— T . bH)—FN AL —T 1705 2 DOELHR—K (0, OB) TEENE
T, vAFZ—L AL —7 T MYNET.P & MYNET N ©J51z. RUEHEE SO R STOREEZRLET,

mIER
AR Hh
I T (0] OB
X 1 Z 7
0 0 0 1
1 0 1 0
G NOE T
R—r% AR 2 e g
0 H 1 Diff p /7 (& EAR — M E 1 67)
OB 7 1 Diffn H /7 (G LALAR — M E B K
I A7 1 Ny TZ7—D AT
T AT 1 "IARZT —F A F—T VAT
THAUD AN
AAR L T— gy HEIE
HEFR A
CORE Generator™ B LN 4 —FK Nl
< 7adPR—k A
ZOTL AN, BIE T TEET,
ERAEGEMN
B T—45E {[E] TIAIE £ BA
CAPACITANCE | sr=%] "LOW” . "DONT_ CARE” | I/O (ZM&F v/ 8L &0 A%AE 450, 2138 E
“"NORMAL” | DFEA XY /B AEFERTINERELET,
“DONT_CARE”
IOSTANDARD yaa=vll F 3 — a5 | "DEFAULT” TV AVMZ /O HikgEED Y TET,
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FTIE: THAY ILAVE

& XILINXe

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

—-— OBUFTDS:

Differential 3-state Output Buffer
Virtex-4
—-- Xilinx HDL Libraries Guide,

version 14.1

OBUFTDS_inst
generic map (
CAPACITANCE => "DONT_CARE",
IOSTANDARD => "DEFAULT")
port map (

OBUFTDS

"LOW", "NORMAL", "DONT_ CARE"

Diff p output
Diff n output
, -- Buffer input
3-state enable input

(connect directly to top-level port)
(connect directly to top-level port)

OBUFTDS_inst instantiation

Verilog 521k ([ RB L T—23Y)

// OBUFTDS: Differential 3-state Output Buffer

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

OBUFTDS # (
.CAPACITANCE ("DONT CARE"),
. IOSTANDARD ("DEFAULT")

) OBUFTDSiinSt (

// "DONT CARE". "LOW"
// Specify the output I/O

or "NORMAL"
standard

.0(0), // Diff p output (connect directly to top-level port)
.0OB(OB) , // Diff n output (connect directly to top-level port)
LI(I), // Buffer input

LT (T) // 3-state enable input

)i

// End of OBUFTDS inst instantiation

TR
Virtex—4 FPGA = —¥%#— H AR
Virtex—4 FPGA & —#>—h : DC B L AL v F Fik

(Virtex-4 only)
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& XILINXs FEIE: THAY ILAVE

ODDR

71)25 47 : Dedicated Dual Data Rate (DDR) Output Register
ol ODDR a

D2

CE |

|

s

R

B =

ZOF YAy =L ANE, FPGA T ARAZNGT 27/ 5 —Z L—h (DDR) 2 52X ET 570 0EAH LI R

X9, ODDR Ti&, FPGA IO DT —H &R ETHDIIK DIy s Tyl 2 TR, Rt/uyy =yl %

ERTAZEHAEETT, ZHUTID . XAV DBEHEZ 257 IBIID CLB VY — AL L EHY FH¥ A, £72. ODDR

X SelectlO™ FREL A ETHEHINET,

ODDR ®F—K

ZOTVACRNE 2 OOF—RTEMELET, ZNHOF—RIZ, DDR.CLK EDGE BHETHRELET,
OPPOSITE_EDGE &—F : % ® DDR F X TT —#%2%ELE T, DI I/nyr C DNH ERYTyoT i
Yo FVTEN D2 IS TRy TR PV T ENET, Q 13K 7uyy =y TELLET,
SAME EDGE &—F : 5 —#{I7uv/ C DXy ODDR H MG EESNLET A, ODDR ~D 2 5D
AT 7av i35 C OH ERVZy P TEIEL., IBIMENTZL AR Iay g5 C OALH Ry TH)
YELEd, Zoiea i 4 25&. DDR ¥ —#XFU/ay s =y T ODDR IZHRVIAENE T,

R—rDERHA

R—r4£ A [ ] T aE

Q 7 1 7 —2Z 1)1 (DDR), 10B Ry NIZEERHSNET,

C AT 1 say I NJ, /ey AIETH,

CE AT 1 Jsayy A3x—7 VAT, High IZ725&, R—bk C DIy 7 ASIH
AX =T NIV ET,

bl: D2 A7) L(zheEh) 7 =% AJJ, DDR 5 —%% ODDR ¥ a—/MIANTHE L T,

R AT 1 Utvh, SRTYPE DR EIZL->TRRVET,

S AT 1 Y vk, 77747 High ®IEREAEYF T4, SRTYPE BIED
RECED, FEICLR0ET,

FHEALDANS &
AVARB v E—ay HEdE

i ]
CORE Generator™ LU 4 —F RA]
~7udYR—h A

OV ANE, FIBECEHTEET,
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EIE: THAY ILAVE & XILINXs

AR R 1%

B T—HRE [ T4k Bl

DDR_CLK_EDGE p=l ”"OPPOSITE_EDGE”, “OPPOSITE_ DDR O F — X %&{5 E—REEIN
“SAME_EDGE” EDGE ”

INIT 2 X 0.1 1 Q DWW fiE

SRTYPE Bl “SYNC”, “ASYNC” “SYNC” LAVDRSANOL E e S i

VHDL 883k (/2 RA O T—23Y)
KD 2 SOLREELRVE ST, 26 — LTIy F 47 E S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ODDR: Output Double Data Rate Output Register with Set, Reset
-- and Clock Enable.

-= Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

ODDR_inst : ODDR
generic map (

DDR_CLK_EDGE => "OPPOSITE_ EDGE", -- "OPPOSITE EDGE" or "SAME EDGE"

INIT => '0'", -- Initial value for Q port ('1’ or ’'0’

SRTYPE => "SYNC") -- Reset Type ("ASYNC" or "SYNC")
port map (

Q => Q, -- 1l-bit DDR output

c =>C, -- 1-bit clock input

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

D1 => D1, -- 1l-bit data input (positive edge)

D2 => D2, -- 1l-bit data input (negative edge)

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

S => S -- 1l-bit set input

)i

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

// ODDR: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

ODDR # (
.DDR_CLK EDGE ("OPPOSITE EDGE"), // "OPPOSITE EDGE" or "SAME EDGE"
LINIT(1’b0), // Initial value of Q: 1’b0 or 1’bl N
.SRTYPE ("SYNC") // Set/Reset type: "SYNC" or "ASYNC"

) ODDR_inst (

.Q(Q), // 1-bit DDR output
.C(C), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D1(D1), // 1l-bit data input (positive edge)
.D2(D2), // 1l-bit data input (negative edge)
.R(R), // 1l-bit reset
.5 (S) // 1l-bit set

)i

// End of ODDR_inst instantiation

Virtex-4 547 31) 54K (HDL A)
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MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi
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& XILINXs

71)27 47 : Dedicated IOB Output Serializer

OSERDES
oi | OSERDES | (o
D2 |
D3 |
ﬂ
D5 |
D6 |
10
T
12
BER
T4
CLK ]
OCE | | SHIFTOUT
TCE |
SR |
REV |
CLKDIL
SHIFT& | SHIFTOUT2
SHIFT&
xiott?
M=

COTVIT4TEERATEHE, WAL =T 2 A A THBICA LT IANTEET, FPGA ouy v 7 )Y — A% FiK)
T&E, ZAIVT DB EEEES, $-. SESET IV —2al il S L= EBE O a7 ATIRHY .
SelectlO™ FgHE LI H TEFET,

R—bDEREA

R—r4 AR =] e
0oQ H 1 F—& ;XA ), OSERDES ¥ 2 — /LOF —ZHHTF, ZOR—k
1T = NG/ T L Ay SR—2—DH AL OB Ry RDF —
2NN LU FET, F7-. OSERDES Ea— /L NOT X TOH T E
T a— VaENRANRATAINIA T 4K 2L —arTAHIELFRETT,
SHIFTOUTL, H L (FhZh) T =B ANNEJERT D120 DX+ —H ) TF, ~AZ—D SHIFTINI,
SHIFTOUT2 SHIFTIN2 |Z#56 LE3,
TQ H 1 roA 2T —h 2RAH F1, OSERDES £ a2 — /L DR IA AT —M T
T, ZOR—MI. bTIAAT—b RTLI/TVT IV 2 N—F—D
H /7L 10B Sy ROFIEIA T 2B L ET,
CLK A7 1 miEsay I NS, XL/ VT ar R—2—ZERE L £, CLK
R—=ME, OWT DO Iay 7 V) —ATEREILET,
JayZ7EENO 10 [HO7a— v Javy T4
AEHOV—TaF v ravy 5S4
A fEDray73#A 1/0 (BEL-7ay 7 EN)
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R—h % 1 2 e he
FPGA (/NA/RREST)

CLKDIV ATJ 1 B Iay I NT1, 2RTV VUV T IV A R — R —FBRENT 5D
fERT%527ay 27 A1 T, CLK R—NMIEmEESh-ray 7 L0 E)E
BB Lizray 2 AN T20ERHVET, CLKDIV OY—2A
Wi, o ray 7 U —20WTFNnEFHcxET,

JayZHEENO 10 Hora— > rayy T,
A H OV —2aF v ray s T4

D1 ~ D6 AH 1 NS L F—&F NS, OSERDES &V a—//LIT/R5 L0 F—A R A
NENDR—=FTT, ZOR—MI FPGA IZHf S, 2 ~ 6 By T
a7 A4FX 2L —ary TEET, T —HIEILEE—R T, 10 Evh
FCHETEET,

OCE AT 1 TGN/ VT I A N—R— (F—H) syavy L Fx—7 )L, High
DOBE . T —H NIFL /YT au " —2—DH AR —T
VTR0 ET,

SR AT 1 o/ UEYRAS, AL —Y L A RD AT —h % SRVAL JB Tk
ELTEAT—MILET, SRVAL = 1 O¥A 1% 1, SRVAL = 0 DA 1E
01272V ET, Voo b ERINET,

SHIFTINT | AN 1 (ENnEh) T —HAANNEPETIHZO0FY)— AT, AL—T D

SHIFTIN2 SHIFTOUT1, SHIFTOUT2 IZ#ikt L7,

T1 ~ T4 ANTJi 1 (EnEh) NSV NIA AT —R A ], OSERDES £ a2 — /U285 )L hF AR
T—MEENANEINDR—NTT, ZOR—NMNX FPGA ([ZEf s, 1
~ 4 YNMIar T 4K 2L — g TEET, ZOMEEIL, T —XIETE
RE—RNTIEIVR—FEINFEHEA,

TCE A 1 RV YT I T N—=B— (WA AT =) ray ) 37—
IV, High D86 FAAT—MEE/XTL L/ YTV 3 /\—a—
OHEIDAR—=T NAZIR0ET,

THADANFE

AVAR L T—gy HELE

HE AA]

CORE Generator™ BL O 4 —FK Nl

~7rdOHR—k ]

ZOTVACNE, R CHEHTEET,

OSERDES Y2 —/L DT —H /XFL )L /ST )L Ay N—H—F 2 ~ 6 EvhD /T )L F—HEB0AI S UT L
F =AML E T, 2 DD OSERDES T a— /LA WA —R#ki 458, T —F ANiEE 7.8, £721X 10 BT
PWIRTEFET, T —ZREILET 121, 1 2D OSERDES #~v A% — E—FR_ %9 1 20 OSERDES # AL —7 £—
RIZ&REL ., AL —7 @ SHIFTOUT R—h&2~ A& —@ SHIFTIN R — M8 LET, AL —7 Tk, AS1ELTD3
~ D6 R—rDOHZEMHERALET, XFL L/ UT L a " —4—% SDR £721%X DDR E— RO 5 Tl c& %9,

D1 R—rDF—Z AHR, HHOHHEYMIARVET, ZOFS2—/LF. CLK BLO CLKDIV 7oy 7 THIHE U
F4, RDOFEIZ, SDR BELU DDR OB BHE—RIZEITS CLK & CLKDIV O RRE RLET,
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EIE: THAY ILAVE & XILINXs

SDR )T —#41iE DDR T —41g CLK CLKDIV
2 4 2X

3 6 3X X

4 8 4X X

5 10 5X X

6 - 6X X

7 - X X

8 - 8X X

o7y 7O IIE, FPGA @ 10B Ry RD T —X AJIZHEFRSNET, 20 I0B /Xy RIZiX, SelectlO Zf# AL T
Rtk ERETEET,

INSUI/ DT I AvN—F— (FSARXT—})

OSERDES ¥ 2—/LDrTA AT —h XTL )L/ UT )L G _"—2— % 4 EvbD/RTL )L I AT —ME 5%
DiAFr, VUT IV MTIAARAT —MEFIZEWLET, T —X RXTLI/TIT IV aN\— =38 NTART—]
PRI/ T I A N—R— iﬁ%fpm% 5L BICIIFRIECEER A, ZOFY 2—/1%, FIT CLK BLW
CLKDIV 7oy 7 Tl SN ET, ZOE—R&2MH 3 5121%, DATARATE TQ 33X TRISTATE WIDTH J& % 7%
ma‘éz\%ﬁ HET, HAEICL->TE, DATARATE.OQ BX U DATAWIDTH Z#% €T HZLHLMLETT, IRDFK
W2 TR B ERLET,

Hae DATA_RATE_TQ TRISTATE_WIDTH
4 £ DDR* DDR 4
1 £k SDR SDR 1
PNy — BUF 1

o7y 7O NIE, FPGA @ 10B /Sy RDRIA AT —h A JJIZEERSNET, 20 I0B /Xy RIZiZ, SelectlO Z1{#
ALTREFREEZHRETEET,

T—RIR DR

ZOTV AT, TEYMELL EDONRTL L F—H 2R G TEET, 72720 FIAAT— I OE FIEIRETE
FHA, TEYMELL EOT —H%2EET 2120, TV AVNE 2 DAV AZ L 2— T ALERBVET, 2D 2 D
W, LT~ RS — /AL —T XT ThLHMLERHVET, OSERDES MODE J&1:% "MASTER” £721% "SLAVE” (Z
X E L, OSERDES O X7 %X BT 2B NHVET, £io, v AX—D SHIFTIN /R —h% AL —7 @ SHIFTOUT 7~ —
ML ET, SDR BLODDR E—KRTiL, 7 —#1§ 7. 8, 10 XY R —rSNTHET, KRDOFEIZ, SDR BIW
DDR &—R Tl /g7 7 —#lEZ "L ET,

E—F ]
SDR 2.3.4.5.6,.7.8
DDR 4.6, 8,10
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AR R 1%

&1t T—5E |1 T4 | A

DATA RATE_OQ ST “SDR”. “DDR” “"DDR” F—%% CLK D&% =y TE{LEE 5,
ENH ENV Ty U TELSEDINE IR E
LET,

DATA_RATE_TQ pasdl "BUE”. "SDR”, “"DDR” ’oA 2T —1% CLK Dy TELEE

“"DDR” D0, BB BN U TESED),

Ny T7—DAL T 4F¥ 2l — a0 TEES
WO ERELET,

DATA_WIDTH GiLT 2.3.4.5.6,7.8,10 | 4 R E W REZR I . DATA RATE OQ =
"DDR” DAL 4. 6. 8. F721% 10,
DATA_RATE_.OQ = "SDR” ®#&1% 2. 3.
4.5,6,7, /21X 8 TT,

INIT_OQ 2 HEH 0.1 0 0Q A1 ELET,

INIT_TQ 2 HEH 0.1 0 TQ HADOWMIEEIEELET,

SERDES_MODE SCFH "MASTER” . "MASTER” T — 2N &R T 5412 OSERDES £

”SLAVE” Va— LNV AZ—INAL —T I EFREL

ij‘o

SRVAL_OQ 2 4 0.1 0 Vv haT7H—hLizE0 0Q A DfE
PRELET,

SRVAL_TQ 2 0.1 0 VEvbhz 7 —hLZ8BE0 TQ H D1
FRELET,

TRISTATE_WIDTH BiS 1.2.4 4 FE AIREZEIE. DATA_RATE.TQ = "DDR”
DA 2 £721% 4. DATARATE.TQ =
“SDR” ¥£7-1% "BUF” O#41X 1 T,

VHDL £k (/2 RA T —S3Y)
WD 2 ODOXBFEELRNIEAIT, 2 — LTy T4 T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

—-- OSERDES:

Output SERDES
Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

OSERDES_inst :
generic map (

DATA RATE OQ => "DDR",

-- Specify data rate to "DDR" or "SDR"

DATA RATE TQ => "DDR", -- Specify data rate to "DDR", "SDR", or "BUF"
DATA WIDTH => 4, -- Specify data width - For DDR: 4,6,8, or 10

-- For SDR or BUF: 2,3,4,5,6,7, or 8
INIT O0Q => 0", =-- INIT for Ql register - '1’ or "0’
INIT TQ => '0', -- INIT for Q2 register - 1’ or ’'0’
SERDES_MODE => "MASTER", --Set SERDES mode to "MASTER" or "SLAVE"
SRVAL OQ => '0’, -- Define Q1 output value upon SR assertion - 1’ or ’0'
SRVAL TQ => '0’, -- Define Ql output value upon SR assertion - '1’ or ’0'
TRISTATE WIDTH => 4) -- Specify parallel to serial converter width

port map (
0Q => 0Q,
SHIFTOUT1 =>
SHIFTOUT2 =>
TQ => TQ,
CLK => CILK,

-- When DATA RATE TQ
-- When DATA RATE TQ

DDR: 2 or 4
SDR or BUF: 1 "

-- 1l-bit output

SHIFTOUT1, -- 1l-bit data expansion output
SHIFTOUT2, -- 1l-bit data expansion output
-- 1l-bit 3-state control output

-- 1-bit clock input

Virtex-4 54751 (K (HDL F)
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CLKDIV => CLKDIV, -
- 1-bit parallel data input
- 1l-bit parallel data input
- 1-bit parallel data input

D1 => D1,
D2 => D2,
D3 => D3,
D4 => D4,
D5 => D5,
D6 => D6,
OCE => OCE,
REV => '0’,
SHIFTIN1 =>
SHIFTIN2 =>
SR => SR,
Tl => T1,
T2 => T2,
T3 => T3,
T4 => T4,
TCE => TCE

)i

SHIFTINI,
SHIFTIN2,

- 1-bit

- 1-bit divided clock input

parallel data input

- 1-bit parallel data input
- 1l-bit parallel data input

- 1-bit

clcok enable input

- Must be tied to logic zero

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

set/reset input
parallel 3-state
parallel 3-state
parallel 3-state
parallel 3-state

-- 1-bit data expansion input
-- 1l-bit data expansion input

input
input
input
input

3-state signal clock enable input

-- End of OSERDES inst instantiation

Verilog E81 (A2 RAV T —23Y)

// OSERDES: Source Synchronous Output Serializer
// Virtex-4

// Xilinx HDL Libraries Guide,

OSERDES # (

.DATA_RATE_OQ ("DDR"), // Specify data
.DATA_RATE_TQ("DDR"), // Specify data

.DATA WIDTH (4),

LINIT _0Q(1’b0),
LINIT_TQ(1700),
.SERDES_MODE ("MASTER"),
.SRVAL_0Q(1'b0),
.SRVAL_TQ(1’b0),

/7

.TRISTATE_WIDTH (4)

) OSERDES inst
.00 (0Q) ,

.SHIFTOUT1 (SHIFTOUTL1),
.SHIFTOUTZ2 (SHIFTOUT2),

-TQ(TQ) ,
.CLK(CLK) ,

.CLKDIV (CLKDIV),

.D1(D1),
.D2 (D2),
.D3(D3),
.D4 (D4),
.D5 (D5) ,
.D6 (D6),
.OCE (OCE) ,
.REV (1’b0),

(

// Specify data width
For SDR or BUF:
// INIT for OQ register - 1’bl or 1'b0

// INIT for OQ register - 1’bl or 1’b0

// Set SERDES mode to "MASTER" or "SLAVE"
upon SR assertion - 1'bl or 1'b0
upon SR assertion - 1'bl or 1’b0

// Define 0Q output value
// Define TQ output value

version 14.1

rate to "DDR" or "SDR"

rate to "DDR", "SDR", or "BUF"
- For DDR: 4,6,8, or 10
2,3,4,5,6,7, or 8

// Specify parallel to serial converter width
// When DATA RATE TQ = DDR: 2 or 4
// When DATA RATE_TQ = SDR or BUF: 1

// 1l-bit data path output

// 1-bit data expansion output
// 1-bit data expansion output

// 1-bit 3-state control output

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

//

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

.SHIFTINL (SHIFTIN1),
.SHIFTINZ2 (SHIFTIN2),

.SR(SR),

.T1(T1),

.T2(T2),

.T3(T3),

.T4(T4),

.TCE (TCE)
)

// End of OSERDES

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

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

_inst

1-bit clock input

// 1-bit divided clock input

parallel data input

parallel data input

parallel data input

parallel data input

parallel data input

parallel data input

clock enable input

Must be tied to logic =zero

// 1-bit data expansion input
// 1-bit data expansion input

set/reset input
parallel 3-state
parallel 3-state
parallel 3-state
parallel 3-state

input
input
input
input

3-state signal clock enable input

instantiation
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MR ¥R
Virtex-4 FPGA = —#— HAK
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EIE: THAY ILAVE & XILINXs

PMCD
712547 : Phase-Matched Clock Divider
cua| PV | iy
CLKB | | CLKA1D2
clLKe | | CLKA1D4
CLKD | | CLKA1DS
REL | | CLKB1
RsT| | cLke
ﬂ(D'l
BmE

ZDOT WAL ZLAURE, Virtex®-4 7T —F T 7 F G ENTWBI/ay 7 U)—AD 1 DT, ROIH7pray s
BREZ IR A TWET,

fME—BnsEAInvY

ANJ17vay s CLKA OEEEE DB L, AN —HLzrayr% 4 DFETERKRLET, HO7ay 7o BEEE. A
hirvay 7B % 1 (CLKAL. 2 (CLKAID2), 4 (CLKAID4). 33X 8 (CLKAIDS) THRELI-E T, HAhreyy
CLKA1l, CLKA1D2, CLKAID4., BL X CLKAIDS 1%, b ER3D = oI B3> TWET,

fE—Frsavy

ANJ17m>7 CLKA & PMCD O DD AN Sj7ay 7o x=yy 7oA AN ARG, AFa—0NMERENnET,
CLKB, CLKC, X0 CLKD Z7my 7 AJJIZ% L Cid, xth&4 % CLKBL, CLKCI1, 3L CLKD1 #AEH 7128350 %
9, CLKA, CLKB, CLKC, CLKD (ZIZ[R U:BIEM A SIS, CLKAL, CLKB1, CLKC1, CLKD1 ##EH /3¢
I, =Y TIA AN ANFBSR, BEOANAF 2 —DRFFSNET,

TOTFYPALY ZLAUME, T a— L Ry 77— DCM R Eoforayy V) — 2 ITERTEXET, b
DIyl V) — A B GO THERTHZLT, T VA ORIy Ry T — 72 ICE B TEET,

R— kDB

R—r4% AR B EE

CLKA A7 PMCD ~®Zwv2 ANJj, CLKA OB ML, 1,2, 4, 8 THETEET,

CLKB, CLKC, AN PMCD ~®DZuv 7 N, 2o r7ay 735 BInNERAMN, Z7uay IO T

CLKD FAA B L O BIRZ R EF T 272D B IE N B IS E T,

RST AHh PMCD ~®Utvh AJ), RSTEHENTH—rShdé, HAONT X CIRYT
Low (2720 F 3, RSTIEBNRT ATV —bSndE, AN Z7uy 7\ ZFHIL T T
DO AN NV EBEELET,

REL A7 PMCD ~®DVUU—2AAH), RELEENT P —hShdé, CLKA IZRBIL T
JEH 1 7ay 2 BTV EBIELET,

CLKA1 H D CLKA AN LU E O 1T, BIENSBMINTHET,

CLKAID2 Hi CLKA O AW % 2 THE LT, b BBy id CLKAL IZHi 25
NTNET,

CLKA1D4 H CLKA O AW % 4 THE LT, b BBV Ty id CLKAL IZHi 25
NTWET,

Virtex-4 547 31) 54K (HDL A)
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& XILINXs FEIE: THAY ILAVE

R—r4 A HERE

CLKA1DS Hoh CLKA O A 8 THB L= 1T, b LNyt CLKAL IZHiz b
NCTWET,

CLKBI, CLKC1. | i /) CLKB AJ1ERIUE Mo )T, BIESBMSNTWET, CLKB1 & CLKAL

CLKD1 fIDAF 2 —(%, CLKB & CLKA AN D AF2—L[RIT T, [FERIZ, CLKCI
1Z CLKC {2, CLKD1 |Z CLKD (ZIBZEABIL7-H DT,

THALDANAE

Y P E NS Heds

i )
CORE Generator™ BL 74—k ]
~ /DY AR—K Pt

ZOZLACNI, BB THEATEET,

EARTREE R 1%

B T—RE & T4k | EEBH
EN_REL T — e E FALSE. TRUE FALSE REL 1§ 5 D7 ¥ —hEZ, CLKAID2,
CLKAID4, 3311 CLKAIDS i /1D k7 L
ZBAMEL £,
s¥528 : REL 1% CLKA AR,
RST_DEASSERT CLK pa2| "CLKA”, "CLKB”, “CLKA” RST 1§ 5T 47 —h&FHISES PMCD
"CLKC”. "CLKD” ANNr7ey 7 ERELET,

VHDL S8 ([ RA O T—9Y)
KD 2 DODOXLBIFIELZWG AT, a8 —L T T4 T4 B S ORNIEA T E7,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PMCD: Phase-Matched Clock Divider Circuit
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

PMCD inst : PMCD
generic map (

EN_REL => FALSE, -- TRUE/FALSE to allow synchronous deassertion of RST

RST DEASSERT CLK => "CLKA") -- Reset syncronization to which clock: CLKA, CLKB, CLKC or CLKD
port map (

CLKAl => CLKAl, -- Output CLKA divided by 1

CLKA1D2 => CLKA1lD2, -- Output CLKA divided by 2

CLKA1D4 => CLKA1lD4, -- Output CLKA divided by 4

CLKA1D8 => CLKA1D8, -- Output CLKA divided by 8

CLKB1 => CLKB1l, -- Output phase matched CLKB

CLKC1 => CLKC1l, -- Output phase matched CLKC

CLKD1 => CLKD1l, -- Output phase matched CLKD

CLKA => CLKA, -— Input CLKA

CLKB => CLKB, —-— Input CLKB

CLKC => CLKC, -- Input CLKC

CLKD => CLKD, —-— Input CLKD

REL => REL, -- PCMD release input

RST => RST -- Active high reset input

Virtex-4 5475') 774K (HDL F)
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-- End of PMCD_inst instantiation

Verilog §8it (A2 RBA L T—2 7))

// PMCD: Phase-Matched Clock Divider Circuit

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

PMCD # (
.EN_REL("FALSE"),

) PMCD inst (
.CLKAl (CLKAL),
.CLKA1D2 (CLKA1D2)
.CLKA1D4 (CLKA1D4)
.CLKA1D8 (CLKA1DS8)
.CLKB1 (CLKB1),
.CLKC1 (CLKC1),
.CLKD1 (CLKD1),
.CLKA (CLKA) ,
.CLKB (CLKB) ,
.CLKC (CLKC) ,
.CLKD (CLKD) ,
.REL (REL),
.RST (RST)

)i

’
’
’

// TRUE/FALSE to allow synchronous deassertion of RST
.RST_DEASSERT CLK ("CLKA") // Reset syncronization to which clock: CLKA, CLKB, CLKC or CLKD

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

Output CLKA divided by 1
Output CLKA divided by 2
Output CLKA divided by 4
Output CLKA divided by 8
Output phase matched CLKB
Output phase matched CLKC
Output phase matched CLKD

Input CLKA
Input CLKB
Input CLKC
Input CLKD
PCMD release input

Active high reset input

// End of PMCD_inst instantiation

EER N

Virtex-4 FPGA . —#— H AR
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PPC405 ADV
Z1)=F 47 : Primitive for the Power PC Core

PPC405_ADV

BRAMDSOCLK (Part 1/4)

BRAMDSOCMRDDBUS(0:31)
—

BRAMISOCMCLK

BRAMISOCMDCRRDDBUS(0:31)

—
BRAMISOCMRDDBUS(0:63)
CPMC405CLOCK
‘CPMC405CLOCKFBENABLE
CPMC405CORECLKINACTIVE
CPMC405CPUCLKEN
‘CPMC405JTAGCLKEN
CCPMCA405TIMERCLKEN
CPMCA40STIMERTICK |
CPMDCRCLK
CPMFCMCLK
DBGC405DEBUGHALT

DBGC405EXTBUSHOLDACK

DBGC405UNCONDDEBUGEVENT
DSARCVALUE(0:7)
—

DSCNTLVALUE(0:7)
DSOCMRWCOMPLETE

EICC405CRITINPUTIRQ

EICC405EXTINPUTIRQ

EXTDCRACK

EXTDCRDBUSIN(0:31

FCMAPUCR(0:3)

FCMAPUDCDCREN
FCMAPUDCDFORCEALIGN
FCMAPUDCDFORCEBESTEERING
FCMAPUDCDFPUOP
FCMAPUDCDGPRWRITE
FCMAPUDCDLDSTBYTE
FCMAPUDCDLDSTDW
FCMAPUDCDLDSTHW
FCMAPUDCDLDSTQW

FCMAPUDCDLDSTWD
FCMAPUDCDLOAD
FCMAPUDCDPRIVOP
FCMAPUDCDRAEN
FCMAPUDCDRBEN
FCMAPUDCDSTORE
FCMAPUDCDTRAPBE
FCMAPUDCDTRAPLE
FCMAPUDCDUPDATE
FCMAPUDCDXERCAEN
FCMAPUDCDXEROVEN
FCMAPUDECODEBUSY
FCMAPUDONE
FCMAPUEXCEPTION
FCMAPUEXEBLOCKINGMCO
FCMAPUEXECRFIELD(0:2)
—
FCMAPUEXENONBLOCKINGMCO
FCMAPUINSTRACK
FCMAPULOADWAIT
FCMAPURESULT(0:31
FCMAPURESULTVALID
FCMAPUSLEEPNOTREADY
FCMAPUXERCA
FCMAPUXEROV
ISARCVALUEQ7
ISCNTLVALUE(0.7]
JTGC405BNDSCANTDO
JTGC405TCK
JTGC405TD!
JTGC405TMS
JTGC405TRSTNEG
MCBCPUCLKEN

PPC405_ADV
(Part 2/4)

APUFCMDECODED
APUFCMDECUDI(0:2)
—
APUFCMDECUDIVALID

| APUFCMENDIAN
APUFCMFLUSH
APUFCMINSTRUCTION(0:31)
—
APUFCMINSTRVALID
APUFCMLOADBYTEEN(0:3)
—
JAPUFCMLOADDATA(0:31)
—
APUFCMLOADDVALID

APUFCMOPERANDVALID
[APUFCMRADATA(0:31)

—
[APUFCMRBDATA(0:31)
—
APUFCMWRITEBACKOK
APUFCMXERCA
C405CPMCLOCKFB
C405CPMCORESLEEPREQ
C405CPMMSRCE
C405CPMMSREE
C405CPMTIMERIRQ
C405CPMTIMERRESETREQ
|C405DBGLOADDATAQNAPUDBUS
C405DBGMSRWE
C405DBGSTOPACK
C405DBGWBCOMPLETE
C405DBGWBFULL
C405DBGWBIAR(0:29)
—
C405JTGCAPTUREDR
CA05JTGEXTEST
C405JTGPGMOUT

| C405JTGSHIFTDR
C405JTGTDO
C405JTGTDOEN
C405JTGUPDATEDR

—————————————— X10988

C405PLBDCUABORT
C405PLBDCUABUS(0:31)
—

C405PLBDCUBE(0:7)

C405PLBDCUCACHEABLE

C405PLBDCUGUARDED

C405PLBDCUPRIORITY(0:1)
—

C405PLBDCUREQUEST

C405PLBDCURNW

C405PLBDCUSIZE2

C405PLBDCUUOATTR

C405PLBDCUWRDBUS(0:63)
—

C405PLBDCUWRITETHRU

C405PLBICUABORT

C405PLBICUABUS(0:29)
—

C405PLBICUCACHEABLE
C405PLBICUPRIORITY(0:1)
C405PLBICUREQUEST

C405PLBICUSIZE(2:3)
—

C405PLBICUUOATTR

C405RSTCHIPRESETREQ

CA405RSTCORERESETREQ

CA405RSTSYSRESETREQ

C405TRCCYCLE
C405TRCEVENEXECUTIONSTATUS(0:1)
C405TRCODDEXECUTIONSTATUS(0:1)
C405TRCTRACESTATUS(0:3)
p—

CA405TRCTRIGGEREVENTOUT

C405TRCTRIGGEREVENTTYPE(0:10)
—

C405XXXMACHINECHECK

DCREMACENABLER

DSOCMBRAMABUS(8:29)
—

DSOCMBRAMBYTEWRITE(0:3)
—

X10989
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MCBJTAGEN
MCBTIMEREN
MCPPCRST
PLBC405DCUADDRACK
PLBC405DCUBUSY
PLBC405DCUERR
PLBC405DCURDDACK
PLBC405DCURDDBUS(0:63;
PLBC405DCURDWDADDR(1:3
PLBC405DCUSSIZE1
PLBC405DCUWRDACK
PLBC405ICUADDRACK
PLBC405ICUBUSY
PLBC405ICUERR
PLBC405ICURDDACK
PLBC405ICURDDBUS(O:
PLBC405ICURDWDADDR(1:3
PLBC405ICUSSIZE
PLBCLK
RSTC405RESETCHIP
RSTC405RESETCORE
RSTC405RESETSYS
TIEAPUCONTROL(0:15
TIEAPUUDI1(0:23)
TIEAPUUDI2(0:23)
TIEAPUUDI3(0:23)
TIEAPUUDI4(0:23)
TIEAPUUDI5(0:23)
TIEAPUUDI6(0:23)
TIEAPUUDI7(0:23)

TIEAPUUDI8(0:23)
TIEC405CLOCKENABLE
TIEC405CLOCKSELECT80
TIEC405CLOCKSELECTS1
TIEC405DCUMARGIN
TIEC40SDETERMINISTICMULT
TIEC405DISOPERANDFWD
TIEC405DUTYENABLE
TIEC405ICUMARGIN
TIEC405MMUEN
TIEC405TAGMARGIN
TIEC405TLBMARGIN
TIEDCRADDR(0:5)
TIEPVRBIT10
TIEPVRBIT11
TIEPVRBIT28
TIEPVRBIT29
TIEPVRBIT30

TIEPVRBIT31
TIEPVRBIT8
TIEPVRBIT9
TRCC405TRACEDISABLE
TRCC405TRIGGEREVENTIN
EMACDCRDBUS(0:31)
EMACDCRACK

|

PPC405_ADV
(Part 3/4)

PPC405_ADV
(Part 4/4)

DSOCMBRAMEN
DSOCMBRAMWRDBUS(0:31)

p——

| DSOCMBUSY

| PSOCMRDADDRVALID

DSOCMWRADDRVALID
EXTDCRABUS(0:9)
p—
EXTDCRDBUSOUT(0:31)
p—
EXTDCRREAD
EXTDCRWRITE
ISOCMBRAMEN
ISOCMBRAMEVENWRITEEN

ISOCMBRAMODDWRITEEN
ISOCMBRAMRDABUS(8:28)

—
ISOCMBRAMWRABUS (8:28)

—
ISOCMBRAMWRDBUS(0:31)

—

[ ISOCMDCRBRAMEVENEN

| .SOCMDCRBRAMODDEN
ISOCMDCRBRAMRDSELECT
DCREMACWRITE
DCREMACREAD

CDBUS(0:31)

DCREMACABUS(8:9)

e—
DCREMACCLK

X10990

M=E

X10991

ZDOT VAL L AN, PowerPC® 7 —% 77 F ¥ & ILIZBA B & N7 PowerPC =2 X5y RBET —X%77F v D
32 YN A FVA T —2 9T, Virtex®-4 D PowerPC 405F6 Y uty¥ a7 T+, 2Oy a7|Tik,
FoFo7 AEY By s (OCM), APU 2t b —F— (Virtex-4 O &), BEOHT Ay ey I/ BIORA 2 —T =

AADE EN

ESC AN

PowerPC 7 —37 7 F % Tld, PowerPC 7 7IVD~Aruar oty OA L T VA T —a W CHEEMZHEFIZT
Bl V72T BTFTARREINTWNET, F. TV —vary Tl IA LTIy DA T YA
T—ar O AR RGET SN
BRARICBR TEET,

TA=Z—NEF

ENTEY., HEDOEMA2M 723 PowerPC A T VAT — g
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THAODANFE
Y PR E N o
HE R )
CORE Generator™ XU 4 —F Heuw
~7adHR—hK A

ZOZLACNI, BB THEHATEET,

FFHEHR
Virtex-4 FPGA . —#— H AR
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EIE: THAY ILAVE & XILINXs

PULLDOWN

71)ST 47 : Resistor to GND for Input Pads, Open—Drain, and 3-State Outputs

PULLDOWN

X10690

M=
IO LA NI AT, ) RIS RICHEREL , 78— AR Db D/~ ROBY v L~LE Low

WZLET,
R— k@ ERBR

—k4 73 A B HHe
O ) 1 TN (B BALAR — M E )

'ﬂff4ﬁ/0)l&h75&§

ARG =gy wJ

HeF NI
CORE Generator™ BL 74V —K A
~7udYR—h Ry

ZOTVACNT, R THEHTEET,
ZOTVLACMNE, F EALOEE T 7 AV TR DRy MIHRE TEE T,
AT 1/O == —ZHEfRESn =Ry h
71 1/0 ~—H—FB LV OBUFT DLHRRTA AT —NITED I/O L A D Ml FIZHE e S LTz R b

VHDL 821 (/> RAT T —3Y)
WD 2 DODOLBFIELR NGRS T, a2 — LTy T4 T4 B E ORNAE T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLDOWN: I/O Buffer Weak Pull-down
—— Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

PULLDOWNiinst : PULLDOWN
port map (

O =>0 -- Pulldown output (connect directly to top-level port)
)i

-- End of PULLDOWN inst instantiation

Virtex-4 547 31) 54K (HDL A)
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Verilog E81 (A RAV T —23Y)

// PULLDOWN: I/O Buffer Weak Pull-down
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
PULLDOWN PULLDOWNiinSt (
.0(0) // Pulldown output (connect directly to top-level port)
)

// End of PULLDOWN inst instantiation

SFIE R
Virtex-4 FPGA L —#— #H AR
Virtex—4 FPGA 5 —#% > —h : DC Hitt B LA A~ F K5k

Virtex-4 54751 (K (HDL F)
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EIE: THAY ILAVE & XILINXs

PULLUP

71)25 47 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs
PULLUP

X10691

BmE
ZOTFY Ay L AUMEI, AT SIAART =M EIE T IR — BN E 1IN — A TERE S LA &
X2, 99\ High TEEEILE T, T X TCORIANRN—=NDAFTDEEIC A —T VR Ay ZLAVMBIYN~7o0ayy
7 Ll % High IcLE,

R— b+ ERBR

R—r4 AE = M B

O Hi 77 1 TNT T (B EALAR — MO E )

THAUDANFE

AVRARE =g aJ
A N}

CORE Generator™ L7 4P —K ARA]

~ /DY AR—K Ay

ZOTL AT, B THEATEET,
ZOTLANE, g EALOBEIFEK T 7 AV TROF Y MR TEET,
AT /O =—H— RS iz Rk
71 /0 ~—J—BLTV OBUFT DLHRFFA AT —NMITED I/O =L A MO IZHEFE S ALT= Ry b

VHDL S8k (/A2 RAO T —23Y)
WD 2 SOLRFLELRNE AL, a8 — L TEr T A7 1B SO T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLUP: I/0 Buffer Weak Pull-up
-- Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

PULLUP_inst : PULLUP
port map (

O =>0 -- Pullup output (connect directly to top-level port)
)i

-- End of PULLUP_inst instantiation

Virtex-4 547 31) 54K (HDL A)
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& XILINXe

Verilog E81 (A RAV T —23Y)

// PULLUP: I/0O Buffer Weak Pull-up
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
PULLUP PULLUP_ inst (
.0(0) // Pullup output (connect directly to top-level port)
)i

// End of PULLUP inst instantiation

SFIE R
Virtex-4 FPGA L —#— #H AR
Virtex—4 FPGA 5 —#% > —h : DC Hitt B LA A~ F K5k

Virtex-4 54751 (K (HDL F)
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EIE: THAY ILAVE & XILINXs

RAM16X1D
J47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM

RAM16X1D
SPO

o |7

DPO

,
B 1= 5 5

A3

DPRAO |
DPRAT |
DPRA2 |

DPRA3 |

X4950

S

ZOTLAVNEI 16 V=R X 1 EvhDF 27 /L AR—h SRAM T, R EZAREEELZHF 2 TWET, T AR
FAHLTRL A (DPRA3 ~ DPRAO) L EXIALTRL X (A3 ~ A0) D 2 FHDOTRL A R—rR3HVET, 2o 2
HOTRLVA R—MIFERBATY, HEHAHLTRLAIZE>THAE Y OPO) ICH I ENAENEES, EEEXIAR
TRUVAZE S TEZAREITONENRESNET, A48 A F—7 L (WE) 28 Low DA, 74k 7y 2 (WCLK)
OB ITER I, RAM TSN TWAIZ AL ER A,

WE 7% High @34 . WCLK 2% Low 75 High [CUIW DL EEIC, T—2 AT (D) DIEN 4 BV O EZIALTRL
xr@mém_v I~ EXAFENFET, BEZAALZIELIATIC i WCLK 7% Low %>5 High (80D B REIIC, E
FIABT RV ARET — X AN OEEZESEDILENRHVET, WCLK1ZT 74V TIET 2747 High TS, A~
N —ZfF AL TCT 7747 Low IZTAHZEHTEET, WCLK D ARy M ESN A /X —%—1%  RAM 7
Ty NI AR ENET,

SPO I ITiE, A3 ~ A0 THESINZAEY B OENRH HENnET, DPO H/7112iX. DPRA3 ~ DPRAO TH &
ENTATY EAOERH TELET,

FRE . ESAALET, FEAHLT VA R—=FOT FLRIZIIEBESNEE A,

INIT J@PEafE 4 5E, RAM BB L TEET, fEIZ. INIT=ABAC O X512, 16 EH TR EL TSV, INIT
BRI TELAR WS 1T RAM 13 0 IC#T 8k E T,

i 2 R
SRR & R DR IR L E T,
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& XILINXe EIE: THAY ILAVE
AA H 5
WE (E—F) WCLK D SPO DPO
0 (FEAiL) X X data_a data_d
1 (FBEAHL) 0 X data_a data_d
1 (FEAHL) 1 X data a data_d
1 (EXAR) 7 D D data_d
1 GEA L) l X data_a data_d
dataa = A3 ~ A0 THREXNTZT—F
data_d = DPRA3 ~ DPRA0 CHEESINZV—F
THAODANEE
AR —g A
e HEAE
CORE Generator™ 8L O\ 4P —K ANA]
~7a@¥R—h A Af
ZOTLACME, BIEKTHEHNTEET,
L~ s
ERATTREG R
Bt T—H3E & TI74ILE #iEA
INIT 16 %L 16 &' M TRTER RAM, L' 2% LUT OMIHE %R &
VHDL f2if (A RAVIIT—23Y)
WD 2 DSOXNFELRVE AL, 28— LT TATAEE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-port distributed RAM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
RAMl6XlD_inst : RAM16X1D
generic map (
INIT => X"0000"
port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for A0-A3
A0 => AOQ, -- R/W address[0] input bit
Al => Al, -— R/W address[1l] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -— R/W ddress[3] input bit
D => D, -- Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAl, -- Read-only address[l] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
Virtex-4 5473 A F (HDL )
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3T FTHAY ILAVE & XILINXs

-- End of RAM16X1D inst instantiation
Verilog E81f (A2 RAV T —23Y)

// RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAM16X1D # (
.INIT(16"h0000) // Initial contents of RAM
) RAM16X1D inst (

.DPO (DPO) , // Read-only l-bit data output for DPRA
.SPO (SPO), // Rw/ 1l-bit data output for A0-A3

.AO0 (AO), // Rw/ address[0] input bit

.A1 (A1), // Rw/ address[l] input bit

.A2 (A2), // Rw/ address[2] input bit

.A3(A3), // Rw/ address[3] input bit

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

.DPRAO (DPRAO), // Read address[0] input bit
.DPRA1 (DPRALl), // Read address[1l] input bit
.DPRA2 (DPRA2), // Read address[2] input bit
.DPRA3 (DPRA3), // Read address[3] input bit
.WCLK (WCLK) , // Write clock input
.WE (WE) // Write enable input

)i

// End of RAM16X1D inst instantiation
=3 =
£F 1l
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA 5 —# 3 —b : DC ¥tk B X OAA v F Fi Pk
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& XILINXs FEIE: THAY ILAVE

RAM16X1D_1
J1)25 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM with Negative-Edge Clock

WE | RAM16X1D_1 | gpg
DPO

X8419

M=

ZOITVAUNE, 7av I DO T 4T Ty TEMETA 16 U—R X 1 B RO T 27 /L iIR—k SRAM T, [FIHIEXA
BIEREZ 2 CWET, T/ AIIE, HEAH LT R A (DPRA3 ~ DPRAQ) L EXIAALTRL A (A3 ~ A0) DI L
72 FEHEDOTRLA R—IRHVET, 20 2 FHEOT LA RA—NMIFERM T, FLHLTRLAZE>TH Y
> (DPO) ICH IHENAEN R ESH, EEIALTRL AL TEEALEITOMNEN R ESNET,

FSAM AR —T L (WE) 28 Low Dt TA~ 7y 7 (WCLK) OB TR I, RAM ITHHE N CTOAEIZZELL
FH A, WE 2 High D546, WCLK 23 High 705 Low [ZHINFRDDHEXIZ, 4 B D EZALT R ATERIREINT
WHT—RIZT —Z A ) D) OfEREZAENET, EZIALEZIELIATIICIE, WCLK 23 High 2°5 Low IZY)0 &b
DHNC, EBEIALTRLVALT =X AN OIEEZESELLERHVET, WCLK LT 74V TIET 27747 Low T
TR, A NR—F—%FHLCT 7747 High IZT25ZLHTEET, WCLK D AT Ry M E SN TZA L /R — 2 —
1. RAM 7 ey 7 NIZHAIAENE T,

INIT J@HEEfE 4 AL, a0 74X 2 —3arFI2 RAMI6X1D 1 0L cx 4,

SPO I 31ZiE, A3 ~ A0 THESINZAEY B OENH &N ET, DPO H7112iX. DPRA3 ~ DPRAO THE
XNTFAEY BADOENIEDENET,

EERR FEALLHIL, HAHLT LA R—=FOT7 LRI BEINEE A,

i I R
BIREZR OB RITRLUET,
AN H A
WE (E—F) WCLK D SPO DPO
0 A HL) X X data_a data_d
1 (A HL) 0 X data_a data_d
1 (FEA L) 1 X data_a data_d
1 (FEZIAH) ! D D data_d
1 (FEA L) T X data_a data_d

dataa = A3 ~ A0 THREIN/=U—K

data_d = DPRA3 ~ DPRA0 TR ESN -V —F
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EIE: THAY ILAVE & XILINXs

AR— D 5t 5

R—k4 A M B HHE

DPO i 1 FAHLEM 1 Evh 7 —2H7)
SPO 77 1 FAHL/EEIAR 1 EY T —FHT)
A0 AT 1 e L/ EEIA A address[0] AT
Al AN 1 FtAH L/ EHEIAF address[1] ATy
A2 AT) 1 AL/ FEIAS address[2] AT
A3 AT) 1 FtAH L/ EFEIA S address[3] AT)
D NTJ 1 EBXIAHZ LEYN T—F AN
DPRAO AT 1 wt A H UEE Al address[0] A7)
DPRA1 AFA 1 e H U E M address[1] A )
DPRA2 AT 1 Fe A HLUHE A address[2] A
DPRA3 AT 1 A H LU A address[3] A
WCLK A7 1 EXIAHB T T NT)

WE AT 1 HERABAR—T VAN

THAUDANFE

(A T—ay o

A HE
CORE Generator™ B L O 4 —FK A ]
~7uDYR—k NG

ZOxTVACNE, BB CHEHTEET,

FERAREEGE S
B T—aE & T4k &5 BA
INIT 16 #¥% 16 &y M T _TEnm RAM DY HIEZ 8 &

VHDL 821 (/> RAVI T —23Y)
WD 2 OO BFELAEWESIT., 2t — LT T T B E ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM16X1D 1: 16 x 1 negative edge write, asynchronous read dual-port distributed RAM
-= Virtex-4
—— Xilinx HDL Libraries Guide, version 14.1

RAM16X1D 1 inst : RAMI16X1D 1
generic map (
INIT => X"0000")

port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for A0-A3

Virtex-4 547 31) 54K (HDL A)
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& XILINXe waE.

A0 => AOQ, -—- R/W address[0] input bit

Al => Al, -- R/W address[1l] input bit

A2 => A2, -- R/W address[2] input bit

A3 => A3, -- R/W ddress[3] input bit

D => D, -- Write 1-bit data input

DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1l => DPRA1l, -- Read-only address[l] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

)i

-- End of RAM16X1D 1 inst instantiation
Verilog 21t (/Y AF T T—3Y)

// RAM16X1D 1: 16 x 1 negative edge write, asynchronous read dual-port distributed RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAM16X1D 1 #(

JINIT(167h0000) // Initial contents of RAM
) RAM16X1D_1 inst (

.DPO (DPO) , // Read-only 1-bit data output
.SPO (SPO), // Rw/ 1-bit data output

.AQ0 (RO), // Rw/ address[0] input bit
Al (A1), // Rw/ address[1l] input bit
A2 (A2), // Rw/ address[2] input bit
.A3(A3), // Rw/ address[3] input bit
.D(D), // Write 1-bit data input

.DPRAO (DPRAO), // Read-only address[0] input bit
.DPRA1 (DPRAl), // Read-only address[l] input bit
.DPRA2 (DPRA2), // Read-only address[2] input bit
.DPRA3 (DPRA3), // Read-only address[3] input bit
.WCLK (WCLK) , // Write clock input
.WE (WE) // Write enable input

)i

// End of RAM16X1D 1 inst instantiation
= ==
¥ 1l
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —# 3 —1 : DC ¥k B I O A F ik
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& XILINXs

RAM16X1S

Z1)2F 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X1S

o 7

3
o)
X

2

A1

5 % |

X4942

M=

ZOTVAVMNEI 16 V—K X 1 Evho SRAM T, [AIIEZIAARMEEELZ 2 CWET, TA4h A X—7 L (WE) 28 Low
DA, 74k 71y (WCLK) OEBITER I, RAM ([T S CWODIEIZ AL L E8 A, WE 28 High (27258,
WCLK 7% Low 25 High (2810 b HEXIZ, 7 —X AT (D) DfEiN 4 B hDOTRLA (A3 ~ A0) Ti&EIRENTT—
RiZEZAENE T, WCLK IZFT 74 /LM TIE T 27747 High TR, AN —F—ZHHLTCT 7747 Low 1275
ZEHTEEYT, WCLK DA S Ry MIBEESNIZA R —Z—3, RAM 7y JNICHAAENE T,

HAes (O) I ENAEIL. TRUA B THRIESNTZ RAM NN EIZRANSIL TWAE T, INIT B2

T nE, a7 4Fal—ar 2 RAMI6XIS ¥ {L TXE1,

s I 2%

AR

WE (£—F)

WCLK

CI|E
e

0 (REA L)

N
[
NS

1 (FEAHL)

N
|
N

1 (FEAHHL)

1 (EXIAL)

T

AN
[
NS

1 GEA L)

!

X O X X| >X]|O

N
|
N

T —# = A3 ~ A0 THIESNT —F

THAODANFE

ARG =g

H

CORE Generator™ 88X 4 —k

~ZudDYR—h

ZOTVACNE, R CHEHTEET,
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& XILINXe EI3E: THAY ILAVE
L+~ 9
ERATREG R
B TR fig TIAIE FREA
INIT 16 %k 16 B M# FRTEnRr RAM DO HJHMEZ F5E
—" », ~ ~
VHDL ik (12 REV I T—23Y)
KD 2 ODOXPFELRNG ST, At —L T T4 T E E ORNIA AT ET,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
RAMl6XlS_inSt : RAM16X1S
generic map (
INIT => X"0000"
port map (
o =>0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1l] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
)
-- End of RAM16X1S inst instantiation
. —" -, ~ ~
Verilog 58tk ([ RAVL T —3Y)
// RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
RAM16X1S # (
.INIT(16”h0000) // Initial contents of RAM
) RAM16X1S inst (
.0(0), // RAM output
.AO0 (RO), // RAM address[0] input
.Al1 (A1), // RAM address[1] input
A2 (A2), // RAM address[2] input
.A3(A3), // RAM address[3] input
.D(D), // RBM data input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input
)i
// End of RAM16X1S inst instantiation
= ==
5 H 1F #R
Virtex-4 FPGA = —#'— J AR
Virtex-4 FPGA 7 —4% 3 —h : DC fiEB L OAA v T Rk
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& XILINXs

Z1)SFT 47 : 16-Deep by 1-Wide Static Synchronous RAM with Negative—-Edge Clock

RAM16X1S_1
e
RS

ZOTLALMNIZay DS FRY =y P TEIETS 16 7—F X 1 B bk SRAM T, [A#E XA L RE 2 2 T
WET, FAh AF—T IV (WE) 28 Low D5 A4k 7y 27 (WCLK) OEBILEEA S, RAM TSI TV D E
1T bLEH A, WE 2 High @34, WCLK 7% High 75 Low (2810balxic, 5 —F% A7 (D) OEN 4 b
DT RLA (A3 ~ AQ) TIRIRSNTZV —RIZEZAENE T, EZIAALZIELIATIZIE, WCLK 2% High 225 Low (2
IR DDA, EZIART RLVARLT =X A O LR ESEDHLENRHVET, WCLK X7 74V INTIET 77+
7 Low TR, Ao N_X"—F—5FHLTT7 2547 High [T A2 TEXFET, WCLK DA Ry MBI

N—Z—%, RAM 7y 7 NIZH AT ET,

HAE Y (0) ITH I ENAEIX. TRV R B TR IESILZ RAM NOALE IR ISV TOAE T,
INIT JBtEEFEHAT5E, a7 X2l —arPICZomL A ML cxEd,

mER

AN H A
WE (E—F) WCLK D o]

0 (FEAHL) X X T—H
1 GRAHL) 0 X T—%
1 (FEAHL) 1 X T —H
1 (FEXIAH) l D D

1 (FEAHL) ) X T—4
T —4& = A3 ~ A0 THREXNZV—FK

THAVDANFZE

AVAB v T—ay Tl
CORE Generator™ BL U7 4% —K Kaf
~7uadHR—h PN

OV ACNE, BB CHEHTEET,
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& XILINXe EIE: FHAY ILAVE
L+~ 9
5 FI AT B 73 R 1
B T—HE & TI4IE FREA
INIT 16 HE# 16 £ MA JTRTER RAM Ol +5 E
—" », ~ ~
VHDL ik (12 REV I T—23Y)
KD 2 ODOXPFELRNG ST, At —L T T4 T E E ORNIA AT ET,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM16X1S 1: 16 x 1 negedge write distributed
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
RAM16X1S_1_inst : RAM16X1S 1
generic map (
INIT => X"0000"
port map (
o =>0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1l] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
);
-- End of RAM16X1S 1 inst instantiation
. —" -, ~ ~
Verilog 58k ([ RAVL T —3Y)
// RAM16X1S 1: 16 x 1 negedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
RAM16X1S 1 #(
JINIT(16”h0000) // Initial contents of RAM
) RAM16X1S 1 inst (
.0(0), // RAM output
A0 (RO), // RAM address[0] input
.Al1 (A1), // RAM address[1] input
A2 (A2), // RAM address[2] input
.A3(A3), // RAM address[3] input
.D(D), // RBM data input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input
)i
// End of RAM16X1S 1 inst instantiation
= ==
5 H 1F #R
Virtex-4 FPGA = —#— HAK
Virtex-4 FPGA 7 —4% 3 —h : DC fiEB L OAA v T Rk
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EIE: THAY ILAVE & XILINXs

RAM16X2S
Z1)2F 47 : 16-Deep by 2-Wide Static Synchronous RAM

RAM16X2S
WE Qo0

DO 01

b1
WOLK |
A0
A1
A2

A3

X4944

M=

ZOTLACMNE 16 T—R X 2 B RO SRAM T, [A#IEZAAKELZH L TWET, 7148 A3 —7 /L (WE) 23 Low
DA 74 7uayZ (WCLK) OEBITEFE I, RAM TSN TOAEIFI AL ¥ A, WE 28 High D54
WCLK 28 Low 75 High i8I0 b AEXI12, AJ) (D1 ~ D0) DA 4 B RO T RLZ (A3 ~ A0) TEIRSNIZT—R
ICEERAENET, EXIALEZIELIATTIE. WCLK 23 Low 235 High (20D A REIIC, EEAALTRLAET —H A
Tl EZESELLERHYET, WCLK 137 74 /LN TIET 7747 High TTN, Ao —F—%FHL T 7T+
7 Low IZTAHZEHLTEET, WCLK DA SJ Ry MIBBESNTZA L 3 —4%—Z, RAM 7y Z NI A IAENE T,

HAE (01 ~ 00) I I ENAEIL. TRV R B TR ESIZ RAM WO B IZHENEN TWAIETT,

INIT xx J@&MEZfE 3 5E . RAM O#IHIEZ R E CTEE 9, INIT00 1ZH 77 (00) IZkHE35 RAM Ok .
INIT 01 (ZH 77 (O IZHRHIGT DAL LET, 72E21E. RAMI6X2S A AX > A%, INIT 00 3L OV INIT_01
WZENZFN 4 o 16 EEEZFEEL TOEELEd, RAMI6XSS A2 AZ AL, INIT_00 ~ INIT_07 @ 8 {HD &
PEIZENEN 4 HO 16 EEEEFE L THIHEL£3, RAM6B4AX2S A2 AZ 2 A%, INIT_00 BL O INIT.01 (2% 4
Ziv 16 fHO 16 EHEA R EL TOMHELET,

Virtex—4 7 XA RS TIE, 2O L AV RO EA BE#EEETAZLITI TEEY A,

MR

AA H

WE (£—F) WCLK D1 ~ DO 01 ~ 00
0 (L) X X e

1 (L) 0 X P

1 GRAHL) 1 X ey

1 (FEZAR) 7 D1 ~ DO D1 ~ DO
1 (A L) l X T—4

T —4=A3 ~ A0 THREINT—F
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& XILINXs

THAVDANAE

P2 Y D= NN o
CORE Generator™ BX U 4% —K NG
~7udHR—h A

OV ACNE, BB CHEHTEET,

ARG IR 1%

B T—45E fi& TIAILE

iR

INIT_00 ~ INIT_01 16 #E# 16 £ MH TRTER

RAM O HE %18 &

VHDL iEif ([ RE S T—23Y)

WD 2 ODLNIFAELRWNESIL, at— L T T4 T4 B S ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM16X2S: 16 x 2 posedge write distributed (LUT) RAM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

RAM16X2S inst : RAMI16X2S
generic map (

INIT700 => X"0000", -- INIT for bit 0 of RAM
INIT 01 => X"0000") -- INIT for bit 1 of RAM
port map (

00 => 00, -- RAM data[0] output

o1 => 01, -- RAM data[l] output

A0 => AO, -- RAM address[0] input

Al => Al, -- RAM address[1l] input

A2 => A2, -- RAM address[2] input

A3 => A3, -- RAM address[3] input

DO => DO, -- RAM data[0] input

D1 => DI, -- RAM data[l] input

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

);

-- End of RAM16X2S inst instantiation

Verilog 881k (A RAVIT—3Y)

// RAM16X2S: 16 x 2 posedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAM16X2S # (
.INIT _00(167h0000), // Initial contents of bit 0 of RAM
.INIT 01(16'h0000) // Initial contents of bit 1 of RAM
) RAM16X2S _inst (

.00 (00), // RAM data[0] output
.01 (01), // RAM data[l] output
.A0 (RO), // RAM address[0] input
.A1 (A1), // RAM address[1] input
A2 (A2), // RAM address[2] input
.A3(A3), // RAM address[3] input

Virtex-4 54 7351) 5i4F (HDL )
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& XILINXe

.DO(DO), // RAM data[0] input
.D1(D1), // RAM data[l] input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)i

// End of RAM16X2S inst instantiation

EER N

Virtex—4 FPCGA . —% — H AR

Virtex—4 FPGA & —# > —h : DC #EB L OAA v F Fik
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& XILINXs FEIE: THAY ILAVE

RAM32X1S
)25 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S
WE 0

X4943

ME

ZOTYPA TUAVMNE 32U —K X 1 B vh® SRAM T, A ESIALEELHZ TWET, T48 A F—7 /L (WE)
M Low OBA . T4 7y (WCLK) OEBITER S, RAM ITHMHEN TWAEIZZELL £ A, WE 23 High IZ
725E WCLK 28 Low 205 High IZHIVEDLDEXIZ, T—Z AN (D) DEN 5 EYRDOTRL A (A4 ~ A0) TIERE
N —RicEXAENET, EXIALEZELATIITIE, WCLK 23 Low 25 High [ICUIVEDOAHIIC, EEIALTR
LALT =X AN OEE R ESELINLENHYET, WCLKIZT 74V Tl T 7747 High TTR, A X—F—%
FERLTCT 2747 Low 123 AZEHTEET, WCLK DA S Ry MIEESNi- A A —%— 3. RAM 7 av 7Nz
MAAENET,

Ay (O) I SN MEIZ, TRVA B THES N/ RAM WO E TSI TWDIETY, INIT &4 fE
HTpL, ar74Fal —ar iz RAM32XIS 248 E &£,

am IR IR

AN H A
WE (E—F) WCLK D 0

0 (FAHL) X X s
1 (FEA L) 0 X F ey
1 (FEAHL) 1 X =
L (FEZAH) 7 D D

1 (FEAHL) l X T4
THAUDANAE

AVAR =g ]

e e

CORE Generator™ L w4 —FK )

~7rdOHR—k F

OV ANE, R CHEHTEET,
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EIE: THAY ILAVE & XILINXs

AR
E i 2L ] TIAIL | FREA
INIT 16 32 £ Mif FATER | RAM OB A E

VHDL 82k (/2 RAEA T —3Y)
WD 2 OO NFIELLWEASIT, 2t —L T T4 T4 B S ORNCHEV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

RAM32X1S inst : RAM32X1S
generic map (
INIT => X"00000000"™)

port map (
o => 0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1l] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)

-- End of RAM32X1S inst instantiation
Verilog 881k (A RAV T —3Y)

// RBAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAM32X1S #(
JINIT (327h00000000) // Initial contents of RAM
) RAM32X1S inst (

.0(0), // RAM output

.AQ0 (RO), // RAM address[0] input
Al (A1), // RAM address[1] input
A2 (A2), // RAM address[2] input
.A3(A3), // RAM address[3] input
.A4 (R4), // RAM address[4] input
.D(D), // RAM data input

.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)i

// End of RAM32X1S inst instantiation

TR
Virtex-4 FPGA = —¥%#— H AR
Virtex—4 FPGA & —#>—h : DC B L OAA v F Fik
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& XILINXs FEIE: THAY ILAVE

RAM32X1S_1
J1)257 47 : 32-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

s
m

RAM32X1S_1 Q

r
FEFEES ]

X8417

M=

ZOTHA TUAVME 32 U—FK X 1 B b SRAM T, FIESAZEELZM A TWET, T48 A 3x—7 L (WE)
2 Low DA, FAk 7ay 7 (WCLK) OEBITER S, RAM I MS I TWAIEITZ L £ A, WE 28 High 12
725HE, WCLK 23 High 7°5 Low I8 DHEXIZ, 7 —H AT) (D) DEN 5 BV RO TRL A (A4 ~ A0) TiERX
NV —RIZESAENET, EXIAALEZIELATIIZIE, WCLK 28 High 75 Low (ZYIDE D DRI, BEXIALTR
LAET —H AN DR ESELVLERHVET, WCLK IXT 74V TIET 7T 47 Low TTN, Ao _"—F—%
fERLCT 27747 HighlZT5Z¢HTEET, WCLK O AN Ry MIEESILIZA L /3 —4—d, RAM 7 ey 7N
MAIAENET,

HAE s (O) I ENAEIL. TRUA B THRIESNTZ RAM WO EIZEANSIL CTWAE T, INIT @821
M4 2L, a7 4F 2 —3 302 RAM32X1S 1 #91#l{b T&x £,

i IR R

AR H A
WE (E—F) WCLK D 0

0 (FAHL) X X T—5
1 (FEAHL) 0 X Ve d
1 (FEAHL) 1 X T—5
1 (FEZIAH) l D D

1 (FEAHL) i X VAt
T—4 = A4~ A0 THEINLY—F

FHALDANF K

AVAB =y p
HERR Hedw
CORE Generator™ LN % —R [
~7adYR—h R

ZOZLACNI, BB THEATEET,
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EIE: THAY ILAVE & XILINXs

AR R 1%

Bt 84S i Fo4Lk | 58
INIT 16 % 32 B Ml 0 RAM Ol % F& &
VHDL 2k (/2 RA T —S3Y)

KD 2 DDOXBPIFAELZWG AL, a8 — LT T4 T EE ORI AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X1S 1: 32 x 1 negedge write distributed (LUT) RAM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

RAM32X1S 1 inst : RAM32X1S 1
generic map (
INIT => X"00000000")

port map (
o =>0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1l] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)i

-- End of RAM32X1S 1 inst instantiation
Verilog i1t ([ REF LT —23Y)

// RAM32X1S 1: 32 x 1 negedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAM32X1S 1 #(
.INIT(32"h00000000) // Initial contents of RAM
)RAM32X1S 1 inst (

.0(0), // RAM output

.AQ (AO0), // RBM address[0] input
LAl (A1), // RAM address[1] input
.A2 (A2), // RAM address[2] input
A3 (A3), // RAM address[3] input
.A4 (n4), // RAM address[4] input
.D(D), // RAM data input

.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)
// End of RAM32X1S_1 inst instantiation
= ==
£F 1l
Virtex-4 FPGA . —#— H AR
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& XILINXs

TS5 47 : 32-Deep by 2-Wide Static Synchronous RAM

RAM32X2S
RAM32X2S
" 00
= o1
D1 |
WCLK
A0 |
A1 |
A2 |
A3 |
&
X4947
RS

ZOTHAY T ANE 32 U—K X2 Evho SRAM T, RIMEZALEELZHLZTHOET, FA4h 432 —7 /1 (WE)
28 Low DA, FAF 7av 7 (WCLK) OEBITHEE S, RAM TSN TWAEIZZ{LL£8 A, WE 72 High (2
72%5&. WCLK 23 Low 2>5 High 1280 HLE(2, AJ) (D1 ~ D0) DEA 5 E RO T RL A (A4 ~ A0) TRIREN
72U —RIZEBXAENET, BXALZIELLATIOCIL, WCLK 23 Low 735 High IZHIV D ARNT, BEXIALTRL AL
F—=BZ AN DR ESELULENHVET, WCLK 1T 74V TIET7 2547 High T, AN —Z—ZfEHL
TT 7747 Low IZT5ZEHTEET, WCLK DA Ry MIBLES LA 3 —4—(%, RAM 7 v 7 NITHLAIAE
NnNEF, HAHEY (01 ~ 00) ICH IENAEIT. TRUA BV THESIE RAM WO B IZE S COAE T,

INIT_00 33 L TN INIT.01 @M% L T RAM32X2S O HAEA R &€ T £7,

mIER

AN H A
WE (E—F) WCLK D 00 ~ Of
0 (BEAHIL) X X =

1 (FEAHIL) 0 X =y

1 (@A HL) 1 X =

1 (FZ1AH) 7 D1 ~ DO D1 ~ DO
1 (FEAHL) ! X =y
T —H& = A~ A0 CHREINY—F

THALVDANBE

AVARB =gy 7T

Hewm i

CORE Generator™ XU 4 —F R

~7rdOHR—h NG

OV ACNE, BB CEHTEET,
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FTIE: THAY ILAVE

& XILINXs

AR R 1%

B 24T & TI4ILE 5 BA
INIT_00 16 #% 32 B ME T _TERm RAM OBk 0 DHIHIE A5 &
INIT_ 01 16 #EER 32 vy Ma TRCER RAM ot >~ | O fEE

VHDL 88k (/2 REA T —3Y)

WD 2 SOXNEELRNEASITE., 2 — L T T T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

RAM32X2S inst : RAM32X2S
generic map (

INIT 00 => X"00000000", -- INIT for bit 0 of RAM
INIT 01 => X"00000000") -- INIT for bit 1 of RAM
port map (

o0 => 00, -- RAM data[0] output

01 => 01, -- RAM data[l] output

A0 => A0, -- RAM address[0] input

Al => Al, -- RAM address[1l] input

A2 => A2, -- RAM address[2] input

A3 => A3, -- RAM address[3] input

A4 => A4, -- RAM address[4] input

DO => DO, -- RAM datal[0] input

D1 => DI, -- RAM datal[l] input

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

)i

-- End of RAM32X2S inst instantiation
Verilog E81 (A RAV T —23Y)

// RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAM32X2S # (
.INIT 00(32/h00000000), // INIT for bit 0 of RAM
LINIT 01(327h00000000) // INIT for bit 1 of RAM
) RAM32X2S inst (

.00 (00), // RAM data[0] output
.01 (01), // RAM data[l] output
A0 (AO0), // RAM address[0] input
AL (AL, // RAM address[1l] input
A2 (A2), // RAM address[2] input
A3 (A3), // RAM address[3] input
.A4 (R4), // RAM address[4] input
.D0(DO), // RAM data[0] input
.D1(D1), // RAM data[l] input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)

// End of RAM32X2S inst instantiation
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MR ¥R
Virtex-4 FPGA = —#— HAK
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EIE: THAY ILAVE & XILINXs

RAM64X1S
J1)25 47 : 64-Deep by 1-Wide Static Synchronous RAM

RAM64x1S

8 =
2o [f
@]

b

>
o

B2[5[3 %]
(S0 RC VIR | ST

X9265

M=

ZOTHA TUAVRME 64 U—K X 1 B b SRAM T, FIiESAZEEZM A TOET, 748 A 3x—7 L (WE)
7 Low DA, FAk 7ay 7 (WCLK) OEBITER S, RAM [T MS I TWAIEITZ L £ A, WE 28 High 12
725L, WCLK 28 Low 75 High (280 b HEXIZ, 7 —X AJ) (D) DEN 6 EYROTRLA (A5 ~ A0) TiEIRS4
U —RIZEZIAENET, WCLK 125 74V M TIlE 77747 High TTN, A NN—F—%ERALTT 27747 Low
T 528 TEET, WCLK O AN Ry MIELESN AL /N —F—T RAM 7' ay /NI AIAENET,

HAE L (0) ICH FIENDEIE, TRV A BV THRES L RAM WO EIZHENS IV TOAIE T,
INIT BHEEFERATHE, 274Xz —varPIcion L AL Nk exE4,

WER
E-NEREZROGWHRITILET,

AR 5
WE (E—F) WCLK D o]

0 (FEH HL) X X =y
1 (R HL) 0 X —
1 (A HL) 1 X =y
1 (FEEAH) 7 D D

1 (FEAHL) ! X T—H

F—H%=A5~A0 THEEINZUV—F

FHALDANFE

A RB T Ay A
A HEAE

CORE Generator™ L7 4V —K ARA]

~7uaDYR—K Ay

ZOxTVACNL, BB CHEHTEET,
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E
1ot

%

AR R 1%

JE i

7—5%

B

—

T4k

FiBA

INIT

16 %K

64 B M

T _CE¥n

RAM O 4131 i % $5 7E

VHDL 2k (/2 RAV T —23Y)

WD 2 ODLRFEELR NS, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1S:

RAM64X1S inst
generic map (

: RAM64X1S

INIT => X"0000000000000000™)

port map (
o => 0,
A0 => A0,
Al => Al,
A2 => A2,
A3 => A3,
A4 => A4,
A5 => A5,
D => D,

WE => WE
);

-- 1-bit data outpu
-- Address[0] input
-- Address[1l] input
-- Address[2] input
-- Address[3] input
-- Address[4] input
-- Address[5] input
-- 1-bit data input
WCLK => WCLK, -- Write clock input
-- Write enable input

-- End of RAM64X1S inst instantiation

64 x 1 positive edge write,
Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

t
bit
bit
bit
bit
bit
bit

Verilog 58k (A RA L T —3Y)

// RAM64X1S:
//

RAM64X1S #(

.INIT(64"h0000000000000000)

) RAM64X1S inst (

.0(0),

.A0 (A0),
_Al(Al),
LA2 (A2),
.A3(A3),
.A4 (Ad),
A5 (A5),
.D(D),

.WCLK (WCLK), // Write clock input

.WE (WE)
)

// End of RAM64X1S inst instantiation

AR

// 1l-bit data output
// Address([0] input
// Address[1l] input
// Address[2] input
// Address[3] input
// Address[4] input
// Address[5] input
// 1l-bit data input

64 x 1 positive edge write,
Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

bit
bit
bit
bit
bit
bit

// Write enable input

Virtex-4 FPGA == —#'— HAF

Virtex—4 FPGA & —# > —h : DC ¥ B L OAAL » F Hi ik

// Initial contents of RAM

asynchronous read single-port distributed RAM

asynchronous read single-port distributed RAM
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EIE: THAY ILAVE & XILINXs

RAM64X1S_1
J1)25 47 : 64-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

3
m

— {RAM64x1S_1
]

)
x| 0O

|3][53]=[24

X9266

M=

ZOTHA T ANT 64 T—K X 1 Evho SRAM T, RIMEZIALEELZHZTHET, FA48 32—/ (WE)
25 Low DA FAk 7rw 7 (WCLK) OEBITER S, RAM [T MS I TWAIEITZLL £ A, WE 28 High 12
725HE, WCLK 23 High 7°5 Low I8V DAHEXIZ, 7 —X AT) (D) DEN 6 EvRDOTRL A (A5 ~ A0) TiRX
N —RIcEXAENET, EXIALEZIELATIICIE, WCLK 28 High 7°5 Low (U1 D ARIIC, EXIALTR
LALF =2 AN OEERESELVLENHVET, WCLK IXTF 74V TIIT VT 47 Low TTN, AN —F—%
fERLCT 27747 High \lZT5ZEHTEET, WCLK O AN Ry MIEESILIZA Y /3 —4—d, RAM 7 uvy 7N
MAIAENET,

HAE L (0) ICH FIESNDHIE, TRUVA B THRES I RAM WO EIZHENS L TOAIE T,
INIT BHEEFERATHE, ar 74Xz —Yar Pz AL Nk exE4,

IR R

AR 5
WE (E—F) WCLK D o]

0 (FEAHL) X X =
1 (FEAHL) 0 X T —H
1 (FEAHL) 1 X T—%
1 (FEEIAH) ! D D

1 (FEAHL) i X T—H

F—X&=A5 ~ A0 THEEINTZU—F

FHALDANF K

Y R o
7 HELE

CORE Generator™ BX Uy 4% —K NG

~7uadH%R—h RA]

ZOZLACNI, BB THEATEET,
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b
ot
al
%

AR R 1%

it T8 |

T4k

A

INIT 16 13K

64 B MHE

E R NG =

RAM D) i % $5 &

VHDL 2k (/2 RAV T —23Y)

WD 2 ODLRFEELR NS, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1S 1: 64 x 1 negative edge write, asynchronous read single-port distributed RAM
-= Virtex-4

—-- Xilinx HDL Libraries Guide,

RAM64X1S 1 inst : RAM64X1S 1

generic map (

INIT => X"0000000000000000™)

port map (
o => 0, -
A0 => A0, -
Al => A1, -
A2 => A2, -
A3 => A3, -
A4 => A4, -
A5 => A5, -
D => D, -
WCLK => WCLK, -
WE => WE -

);

1-bit data outpu
Address[0] input
Address[1l] input
Address[2] input
Address[3] input
Address[4] input
Address[5] input
1-bit data input
Write clock inpu
Write enable inp

version 14.1

t
bit
bit
bit
bit
bit
bit

t
ut

-- End of RAM64X1S 1 inst instantiation

Verilog 8k ([ RA L T —3Y)

// RAM64X1S 1: 64 x

1 negative edge write,

// Virtex-4

// Xilinx HDL Libraries Guide,

RAM64X1S_1 # (

.INIT(64"h0000000000000000)

) RAM64X1S 1 inst (

.0(0), //
.AQ (RAO), //
LAl (A1), //
A2 (A2), //
.A3(A3), //
.A4 (B4), //
.A5(AS5), //
.D(D), //
.WCLK (WCLK), //
.WE (WE) //

)

1-bit data output

Address[0] input
Address[1l] input
Address[2] input
Address[3] input
Address[4] input
Address[5] input
1-bit data input

Write clock input

version 14.1

bit
bit
bit
bit
bit
bit

Write enable input

// End of RAM64X1S 1 inst instantiation

AR

Virtex-4 FPGA == —#'— HAF
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// Initial contents of RAM

asynchronous read single-port distributed RAM
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& XILINXs

RAMB16

1) 2547 : 16K-bit Data and 2K-bit Parity Single—Port Synchronous Block RAM with

Configurable Port Widths

RAMB16

ADDRA(140) | CASCADEOUTA
ADDRB(14:0)
CASCADEINA
CASCADEINB | CASCADEOUTB
CLKA
CLKB
DIA(31:0) DOA(31:0)
]
DIB(31:0
DIPA3:0
DIPB(3.0 \D28(31:0)
ENA |
REGCEA |
REGGES | \DOPAE0)
ENB |
SSRA |
ssre | \ooreE0)
WEA(3:0)
WEB(3:0)
X10119
RS

Virtex®—4 LABED T /34 2121% . 43 Bt RAM AEVICHNZ, 18Kb O 7 1y RAM AEUNEHIBHIHL TWET, 7
17 RAM AEVET 27 /L IR—h RAM THY, T A A L TEECHBEMNO RFET oy 7 AFVEL TR T F
T, AFVIIHEHZIE RO TEY, 7uy27 RAM ABVOREBREIZT NAADY A XIZL->TRARVET, 18Kb 7y
T Ar— Rt oL A T IIEE /RIS A T, B MIET —RE DL W AEVE A T VAN TEET,

AL FAHLIZ, 7y s 2o IZREL TiTh il ET, %%El}ﬂjbﬂx“l/xﬁ?%ﬁ&ﬁbﬂ’fww:
HBVIAEN ., RAM 727 B AR #% IR ESN TWDET — 2N Ty F Ik Esn 1,
XA A EXIARIL, Zuvr o IZFLTIThET, BERAAT VAT EEIABLKR—NMNZ

DA EI, ANJT —EBRAEVTRESNET,

ESAAHDHEE—F

EXALTOR—=FTOT—ZHIIZIL, 3 DOF—FRHVET, ZhHDEF—FTIE, EKALTIZFLAR—FD
F—HH I ARZE A TEET, BT 7 vavid, ar 74X a2l —arTHRELET, A7 aro@Ricky, &
say ) $ AN TOTay7 RAM ABVOZNENRMN LU, g KONSURIBEER LT A BRI ET,

EXALIayT TP HBOH T FOT —HiE, 3 ODOF—ROWTIEREIRL CTHEELET,

WRITE_FIRST (%) €—F

ANT =BPAEVCEEIAEND LR, 7 —FH Tk
FEhET (FlREZAL),

READ_FIRST (EXAAFNIFmAHL) T—K EEIALT RLVRZURNIRFESN=T — 2B Ty T

WZEESH, ZREFRRFICAN T =2 BAEVIRAFSNE
T (FEZALAMTHE L),

NO_CHANGE (#£1t72L) €—F

FEERABPNTH N Ty FIFELER A,
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& XILINXs FEIE: THAY ILAVE

BET—RIX, a7 4F 2 —ar TR ELET, SR =ML, BHEEFEHL T3 2O —RFOWT g @
BN ETEET, T 74/ TiE, WRITE FIRST 23R ESNTWET,

R—bD &R EA

HhZyFoR#Ey R/ Utk - SRVAL (SRVAL A 3 X 08 SRVAL_B)

SRVAL A BESRVALB (F =27/ AR—k) BHEIL. SSR AN&ETH— N 7=BOH oy FolrEHZELET, K
DFEITRTLEHIT, SRVAL (SRVAL_A B LU SRVAL B) BIEDOIENR—MEELR0 £,

—MEHLUT—418 | DOP /\X DO /AR SRVAL
1 7L <0> 1
2 L <1:0> 2
4 L <3:0> 4
9 <0> <7:0> (1+8) =9
18 <1:0> <15:0> (2+16) = 18
36 <3:0> <31:0> (4 +32) =36

AT avnH AL REYYE X - DO[AIB].REG
RAMB16 @ A/B 1 TONRAT A LA DO EFRELET, AR7EIZ 0 BLO 1 T, T 74/ MHEIX 0 TT,
HALSREMH0v%5 KRER - INVERT_CLK_ DO[A|B].REG

TRUE IZFXET5HE. RAMBL6 D A/B tH I CONRLTIA L VIO REZD Iy ATIRREEENE T, 77+ /VMEE
FALSE T+,

PhsRE—K 7KL X - RAM_EXTENSION_[A|B]

AR —R T—=REEATL5E512, 7ry7 RAM O A R—h& B R—Re B2 FLZ (UPPER) 12327, FAZTRL-A
(LOWER) \IZT 2 EFEELET, WA —R T—RZ&fi 951215, READ_WIDTH_[A/B] 38X O WRITE_WIDTH_[A/B]
ZLICRETHVLENGVET, T 74V I TIE NONE [ZRESNTEY, 7uyZ RAM [ IH A7 —R £—R Tl
AshEgi,

SR+ LITE - READ_WIDTH_[A|B]

7 ay7 RAM O A/B it AH LA —bOIEEZREELET, AR72MEIL, 0, 1, 2,4, 9, 18 BLU 36 T, 7 74/LMEIZ
0 CT7, M FDOR—rD READ WIDTH_[A/B] BIEEFRIFFIZ 0 IZERELRWTTZEN,

EE31AH08 - WRITE_WIDTH_[A|B]

Ty 7 RAM O A/B EXIALR—IOIEEZEELET, AR72MEIX. 0,1, 2, 4,9, 18 BXW 36 T, T 74/LME
I 0 T,

EE5AAE—F - WRITE_MODE [A|B]

A/B AR —FDOEZAHE—RERELET, AR7fEIX. WRITE FIRST, READ_FIRST, 33X NO_CHANGE T,
F 7 )V Ml i WRITE_FIRST T,

RAMB16 M O4 —< 3> #1$5

7wy RAM DA AL A LOC 7T 4B ETHE IMELHIKTEET, Y vy RAM 2l & T HLE D
FFLHEF, CLBALEORTL HFIELIT B> TEY, LOC a7 42307 VA THLE RICEHATExET, LOC T
o T 3, ROFERXTHRELET, LOC = RAMB16_X#Y#

RAMB16_X0Y0 1%, T A ADLE FliZhiHr T oy RAM OALE»FELET,
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THAVDARNFZE

AVARB T ay o
i 42

CORE Generator™ XU 4 —F 7]

~/uOHFR—k A

ZOZLACNI, BB THEHATEET,

EARTREE R 1%

B T—45E & TIAIE £5t BA
DOA_REG e 0.1 0 AR—bEOH IV IRE (F T vay)
DOB_REG bidr 0.1 0 BR—F O ALY RAZ (T ay)
INIT_00 ~ INIT_39 16 #E¥K 256 v Ml T _CTEnm RAM O FIMEEfEELE T,
INIT_0A ~ INIT_OF 16 ## 256 £ M T _C¥n RAM O #IEZFEEL £,
INIT_1A ~ INIT_IF 16 4 256 £ M T _C¥nH RAM O ¥IHEZFEEL £,
INIT_2A ~ INIT 2F 16 %% 256 £ ME T _CEn RAM OHIMEEfEELET,
INIT_3A ~ INIT_3F 16 %% 256 £ MHE T _TEm RAM OHIMEEZ R ELET,
INIT_A 16 HEH 36 ' M T _TEm A AR —rOYIEEZ R ELET,
INIT_B 16 #E¥ 36 £ Ml ERA N 4=: B tH iR —hoWHEEZEELET,
INITP_00 ~ INITP_07 16 %% 256 £ M TN C¥u NUT 4 B hOWIEEEELET,
INVERT_CLK_DOA_REG 7 — %% | FALSE, TRUE FALSE AR—MEALRZO IOy s K S
LET,
INVERT_CLK_DOB_REG 7 — %% | FALSE, TRUE FALSE BAR—NEAHL I RED IOy % K i
LE7,
RAM_EXTENSION_A Pl "LOWER” “NONE” HAT—RTBGEIZ LML TRV RIZ
“NONE” THNTALT RL AT D E4REL
"UPPER” 7,
RAM_EXTENSION_B = “LOWER”, “NONE” HAT —RT DG LML TR A
“NONE”., FTAHNTFATRLRICTA0EEEL
"UPPER” 7,
READ_WIDTH_A I 0.1,2,4,9,18,36]0 A BAHLR - OIEEBELET,
READ_WIDTH_B EES 0,1.2,4,9,18,36]0 B#AH LR —FOEZIEELET,
Virtex-4 54731 H4F (HDL A)
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SIM_COLLISION.CHECK | <41 “ALL. “ALL” AEYOBENFAELTHEICT I
Ovlyﬁymc_ L—var OBEEERTEET, §F
“GENERATE. X_ MIKDOLFBTT,
ONLY”\ ” ” S
“NONE” - VALL” : BEAYE—URHAE

. BEETAH I BIOATOME
NARE X) 1272 E9,

“WARNING_ONLY” : #8452t —
CORBHIIEI, BE T HH
BEROARVOMEITZDOEEREF
ShET,

“"GENERATE_X_ONLY” : Z4 2y
=i En T, BhE 5
NBIOCABIDERRE X) 12
0ET,

“"NONE” : #4E 2o — I H &
N7 BEETLIHAABLOAEID
D EEEFINET,

ERR: TALL” LA OMEICRR ET DL,
Yial—varfiz T A OREE
B CERL DD, ZOEEEE
THGEITEENLETT, M,
Tamk/ vz —ay FHFAL HA
KlES LTSN,

SRVALA 16 3t %0 36 £ M FRTER SSR &7 4 —hL IR A F— i)
DOEERELET,
SRVAL_B 16 1% 36 £ ME FTTER SSR &7 % —hL72BEo B R —hH )
DOEERELET,
WRITE_MODE_A preEl “WRITE_FIRST” . "WRITE_FIRST” | ¥ =7 /L 28—k RAMB16 ®FR—k A
"READ_FIRST” . (Sn) DEXALE—RERELET,
“NO_CHANGE”
WRITE_MODE_B XFH "WRITE_FIRST” . "WRITE_FIRST” | ¥ =7 /L & —hk RAMB16 ®&—k B
"READ_FIRST” . (Sn) DEXAALE—RERELET,
“NO_CHANGE”
WRITE_WIDTH_A PES 0,1.2,4,9,18.36]0 A EBXIAHKR—FOWEEEBELET,
WRITE_WIDTH_B EES 0,1.,2,4,9,18.36]0 B H#XIALR—IOMEZIEELET,

VHDL 8281 (/> RAVI T —3Y)
KD 2 OO LNIFIELE WSS T, a8 — LT T4 T4 B = ORNCBE AT E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB1l6: 16k+2k Parity Paramatizable BlockRAM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1
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EIE: THAY ILAVE & XILINXs

RAMBl6_inSt : RAMB16
generic map (

DOA REG => 0, -- Optional output registers on the A port (0 or 1)
DOB REG => 0, -- Optional output registers on the B port (0 or 1)
INIT A => X"000000000", -- 1Initial values on A output port
INIT B => X"000000000", -- 1Initial values on B output port
INVERT CLK DOA REG => FALSE, -- Invert clock on A port output registers (TRUE or FALSE)
INVERT CLK DOB REG => FALSE, -- Invert clock on B port output registers (TRUE or FALSE)
RAM EXTENSION A => "NONE", -- "UPPER", "LOWER" or "NONE" when cascaded
RAM:EXTENSION:B => "NONE", -- "UPPER", "LOWER" or "NONE" when cascaded
READ WIDTH A => 0, -- Valid values are 1,2,4,9,18 or 36
READ WIDTH B => 0, -- Valid values are 1,2,4,9,18 or 36
SIM COLLISION CHECK => "ALL", -- Collision check enable "ALL", "WARNING ONLY",
- "GENERATE_X ONLY" or "NONE"
SRVAL A => X"000000000", -- Port A output value upon SSR assertion
SRVAL B => X"000000000", -- Port B output value upon SSR assertion
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
WRITE WIDTH B => 0, -- Valid values are 1,2,4,9,18 or 36

-- The following INIT xx declarations specify the initial contents of the RAM
INIT 00 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 02 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 04 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 06 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 0C => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 0D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OF => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 11 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 13 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 15 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 17 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 1F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 24 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 26 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 28 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2A => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 31 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 32 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 33 => X"0000000000000000000000000000000000000000000000000000000000000000™",
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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",
-- The next set of INITP xx are for the parity bits

INITP 00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 01 => X"0000000000000000000000000000000000000000000000000000000000000000™,
INITP 02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 03 => X"0000000000000000000000000000000000000000000000000000000000000000™,
INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 05 => X"0000000000000000000000000000000000000000000000000000000000000000™,
INITP 06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 07 => X"0000000000000000000000000000000000000000000000000000000000000000™)

port map (

CASCADEOUTA => CASCADEOUTA, -- 1l-bit cascade output
CASCADEOUTB => CASCADEOUTB, -- 1l-bit cascade output

DOA => DOA, -- 32-bit A port Data Output

DOB => DOB, -- 32-bit B port Data Output

DOPA => DOPA, -- 4-bit A port Parity Output

DOPB => DOPB, -- 4-bit B port Parity Output

ADDRA => ADDRA, -- 15-bit A port Address Input

ADDRB => ADDRB, -- 15-bit B port Address Input
CASCADEINA => CASCADEINA, -- 1-bit cascade A input
CASCADEINB => CASCADEINB, -- 1l-bit cascade B input

CLKA => CLKA, -— Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- 32-bit A port Data Input

DIB => DIB, -- 32-bit B port Data Input

DIPA => DIPA, -- 4-bit A port parity Input

DIPB => DIPB, -- 4-bit B port parity Input

ENA => ENA, -- 1-bit A port Enable Input

ENB => ENB, -- 1-bit B port Enable Input

REGCEA => REGCEA, -- 1l-bit A port register enable input
REGCEB => REGCEB, -- 1-bit B port register enable input
SSRA => SSRA, -- 1-bit A port Synchronous Set/Reset Input
SSRB => SSRB, -- 1-bit B port Synchronous Set/Reset Input
WEA => WEA, -- 4-bit A port Write Enable Input
WEB => WEB -- 4-bit B port Write Enable Input

);

-- End of RAMB16_inst instantiation
Verilog §8it (A2 RA L T—23Y)

// RAMB16: 1l6k+2k Parity Paramatizable BlockRAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAMB16 # (
.DOA REG(0), // Optional output registers on A port (0 or 1)
.DOB_REG (0), // Optional output registers on B port (0 or 1)
.INIT A(36’h000000000), // Initial values on A output port
.INIT B(36’h000000000), // Initial values on B output port
.INVERT CLK DOA REG("FALSE"), // Invert clock on A port output registers ("TRUE"
.INVERT_CLK DOB_REG ("FALSE"), // Invert clock on A port output registers ("TRUE"
.RAM EXTENSION A ("NONE"), // "UPPER", "LOWER" or "NONE" when cascaded
.RAM_EXTENSION_B("NONE"), // "UPPER", "LOWER" or "NONE" when cascaded
.READ WIDTH A(0), // Valid values are 1, 2, 4, 9, 18, or 36
.READ_WIDTH B(0), // Valid values are 1, 2, 4, 9, 18, or 36
.SIM COLLISION CHECK("ALL"), // Collision check enable "ALL", "WARNING ONLY",
// ~ "GENERATE_X ONLY" or "NONE"
.SRVAL A(36’h000000000), // Set/Reset value for A port output
.SRVAL B(36’h000000000), // Set/Reset value for B port output

or
or

"FALSE")
"FALSE")
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.WRITE_MODE_A ("WRITE_FIRST"), // "WRITE_FIRST", "READ FIRST",
.WRITE_MODE_B ("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST",
.WRITE WIDTH A(2), // Valid values are 1, 2, 4, 9, 18, or 36
.WRITE WIDTH B(0), // Valid values are 1, 2, 4, 9, 18, or 36

or "NO_CHANGE"
or "NO_CHANGE"

// The following INIT xx declarations specify the initial contents of the RAM

.INIT 00(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 01(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 02(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 05(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 06(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 07(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 08(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B (256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OF(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 10(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 12(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 15(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 16(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 18(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 19(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 1A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 1C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 1E(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 20(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 21(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 22(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 23(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 24(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 25(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 26(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 27(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 28(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 29(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT 2F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 30(256’h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 31(256"h0000000000000000000000000000000000000000000000000000000000000000)
JINIT 32(256"h0000000000000000000000000000000000000000000000000000000000000000
.INIT 33(256"h0000000000000000000000000000000000000000000000000000000000000000
.INIT 34(256"h0000000000000000000000000000000000000000000000000000000000000000)

)
)

’
’
’
’

.INIT:35(256’hOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO),
.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),
JINIT 3F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,

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

.INITP_00(256"h0000000000000000000000000000000000000000000000000000000000000000),

256
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) RAMB16_inst (

.DOB (DOB) ,
.DOPA (DOPA) ,
.DOPB (DOPB) ,
.ADDRA (ADDRA) ,
.ADDRB (ADDRB) ,
.CASCADEINA (CASCADEINA) ,
.CASCADEINB (CASCADEINB),
.CLKA (CLKA) ,
.CLKB (CLKB) ,
.DIA (DIA),
.DIB(DIB),
.DIPA (DIPA),
.DIPB(DIPB),
.ENA (ENA) ,
.ENB (ENB) ,
.REGCEA (REGCEA) ,
.REGCEB (REGCEB) ,
.SSRA (SSRA),
.SSRB (SSRB) ,
.WEA (WEA) ,
.WEB (WEB)

)i

//
//
/7
//
/7
//

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

.CASCADEOUTA (CASCADEOUTA) ,
.CASCADEOUTB (CASCADEOUTB) ,
.DOA (DOR) ,

// 1=
// 1=

bit cascade output
bit cascade output

32-bit A port data output
32-bit B port data output
4-bit A port parity data output
4-bit B port parity data output

15-bit
15-bit

1-bit
1-bit

A
B

//
//

A
B

port
port

address input
address input

1-bit cascade A input
1-bit cascade B input

port
port

clock input
clock input

32-bit A port data input
32-bit B port data input

4-bit
4-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
4-bit
4-bit

W wrw>wrw

port
port
port
port
port
port
port
port
port
port

// End of RAMB16 inst instantiation

FHEHR
Virtex-4 FPGA =t —# — H AR
Virtex—4 FPGA & —#%> —h : DC B L OAA o F Fih

parity data input
parity data input
enable input

enable input

register enable input
register enable input
set/reset input
set/reset input

write enable input
write enable input

.INITP_01(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINITP 02(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINITP 06(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_07(256"h0000000000000000000000000000000000000000000000000000000000000000)

Virtex-4 54751 (K (HDL F)
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RAMB32_S64 ECC
Z1)SF 47 : 512 Deep by 64-Bit Wide Synchronous, Two—Port Block RAM with Built-In

Error Correction

Di(e3:0) | RAMB32_864_ECC | g3
RDADDR(8:0)

RDCi
RDﬂ

SSR |
WRADDR(B:&

WRCLK

WREN

M=E

STATUS(1:0)
|

X10249

HEZIE S 2 o7 a7 RAM 1, 72 B Mg RAM OBINO 8 B ML, By DI 25 —3TFEa—R
ZEALTZ 512 X 64 RAM L Car 74Xl —iarC&aEd, ZOEEFXAIIMNIITbNET, BXAAL TS
DL I ERESN., ZNOHDOE Y MIFEAHL T vV 25— DE[IERF 7L =7 —ORREICE RSN E T,
2 ODAT—HAN N T, =F7—72L, 7NV =TF—OFTIE, X7V =7 —DREEVD 3 2O A HLERERL
FT, BAHLTIE, AEY TVADOZT— X5 IEEN T, DOUT IZFT IEENTZT — N EFENDHTE T T,

T7—F[IEa—F (ECC) arv74¥al—var A7 va i 3E T X TO7 ry s RAM X7 THEMATEETH,
Virtex®-4 PowerPC® 7By 7 D3 < EEIT T TFICHLHT Yy RAM IIEH TEERA,

R—bDEREA

R—kr4& AR Hae

DIN<63:0> AS F B AR

WRADDR<8:0> ANT] EZIABLTRLUA NR

RDADDR<8:0> A FHLMHLTRLR N2

WREN ATJ FAN AX—T b, WREN = 1 Oy, 7 —FBRAENIEZAENET, WREN
=0 DA, BEIIRARIT AAT—T VIRV ET,

RDEN ATJ U—R A3—7 /L, RDEN =1 OfE | F—EZRATINLHAHINET,
RDEN =0 ®FA | st A H LI T A AT —T 2R ET,

SSR AT Ty VeV PRZ (ARVOAFITEY N/ VBRI

WRCLK AT EHXABIaYY

RDCLK ATJ ALYy

DOUT<63:0> H 2 N2

STATUS<1:0>(1) i TH— AF—H R INA
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i 7y RAM ECC w2 iZA TV A NENTZ NIV Y a—Rid, B gE/r =7 —72 L, DOUT ThO 7
NE YR LT —=ORMEFTIE AEYTIEIETIESNRWV), X T AE Y 2T —DREEND 3 DOREDIH N
PRRAUET, STATUSCL:0> 13, 2nbokEER R L E T,

STATUS[1:0] B EE

0 Eyh =5—721L

1 VU NE Y 25—, Ty RAM ECC =ZaiE, > 7 ey =5 —% L., HEW
WZFTIELE T,

10 X7 Eyh 53—, 7uyZ RAM ECC ~7uii, 7/ bk =5 —%2HmL£d,

11 RIEIRE, TRSHRNAT —HATY, TF7— AT —HA NAEIELHBRES DI, 7 —2Icy
VIV BN 2T—F I TN By 2T —UADO T =R EENRNIDCTHIMLERHVET,

FHALDANF K
AVAB v m—ay Hedw
e RA]
CORE Generator™ BX U 4% —K NI
~7adHR—h PN

ZOZLUACNI, BB THEATEET,

EARTREE IR 1%

-— R HY L[] TI4ILE sRER

B T
DO_REG LT 0,1 0 AR—FEDOH AL TRY (T ar)
SIM_COLLISION_ T4 "ALL”, "NONE”, | "ALL” AEYDBEENRAELEEDT 2l —s
CHECK ONARNING. L OBIEEEELET. MO EKO LI
”GEN@&ATE,X, DEJ
ONLY

ALL” ¢ BRAE Xy — U A&, B
HTA2HNDBIUOAEIDMERRIE (X)
W27 E9,

"WARNING ONLY” : #4852yt —Y D I
pii s, BES OB LOAEYO
EIZEDOEERFSNET,

“GENERATE_X_ONLY” : ik 2y —3
FHAENT BEET LB L UAED
DEBARTE X) 1220 ES,

“NONE” : #& 20— 3 S $,
BEETAH N BLOARVOEIZZEDOEE
RErFENET,
ERC 0 "ALL” DSROMEICEET DL, v3ia
L—yar LT A OREE R TE <
BB, ZOEEER T HHEEITEE RS
Y, M TR/ Yo —ary 7%
A2 TARNEZZRLTITZS N,
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VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB32 S64 ECC: 512 x 64 Error Correction BlockRAM
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

RAMB32_ S64_ECC_inst: RAMB32 S64_ECC_inst
generic map (

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

SIM COLLISION CHECK => "ALL") -- Collision check enable "ALL", "WARNING ONLY", "GENERATE X ONLY"
port map (

DO => DO, -- 64-bit output data

STATUS => STATUS, -- 2-bit status output

DI => DI, -- 64-bit data input

RDADDR => RDADDR, -- 9-bit data address input

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

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

SSR => '0’, -- Always tie to ground

WRADDR =>WRADDR, -- 9-bit write address input

WRCLK => WRCLK, -- 1-bit write clock input

WREN => WREN -- 1l-bit write enable input

-- End of RAMB32 S64 ECC_inst instantiation
Verilog §8if ({2 RAVI T—3Y)

// RAMB32_S64_ ECC: 512 x 64 Error Correction BlockRAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

RAMB32 S64 FECC # (
.DO_REG (0), // Optional output registers (0 or 1)
.SIM COLLISION_ CHECK ("ALL") // Collision check enable "ALL",
//"WARNINGfONLY", "GENERATE X ONLY"
) RAMB32 S64 ECC inst (

.DO (DO) , // 64-bit output data
.STATUS (STATUS) , // 2-bit status output
.DI(DI), // 64-bit data input

.RDADDR (RDADDR) , // 9-bit data address input
.RDCLK (RDCLK) , // 1-bit read clock input
.RDEN (RDEN) , // 1-bit read enable input
.SSR(1'b0), // Always tie to ground
.WRADDR (WRADDR), // 9-bit write address input
.WRCLK (WRCLK) , // 1l-bit write clock input
.WREN (WREN) // 1-bit write enable input

)i
// End of RAMB32 S64 ECC_inst instantiation
A M IE
Virtex-4 FPGA = —#— JAF
Virtex-4 FPGA 7 =% —b : DC Fithds L OAA v F ik
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& XILINXs FEIE: THAY ILAVE

ROM128X1
J1)SF 47 : 128-Deep by 1-Wide ROM

AO ROM128X1 o

A1

A2

A3

A4

A5

AB

X9731

ME

ZDOTHAL TLAVNE 128 U—FK X 1 E vk ROM TH, 7 —# 7 (0) IZiZ, TEY RO TRV X (A6 ~ A0) T
BIRENTZUV—RBHDENET, ROM iE, 20 74F a2l —arOFIZ INIT THESNEIC LI ET,
WIHAELT 32 HTD 16 #E$ T, ROM 1213k FATE vk A=FH 7D fx FAZE b A=0H DJEICEZ AT E T, INIT &
BELRWE, =7 —NRAELET,

MR R
AR H A
10 Iy 12 I3 o]
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-4 5475') 774K (HDL F)
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EIE: THAY ILAVE & XILINXs

THAVDANAE

P2 Y D= NN o
CORE Generator™ BX U 4% —K NG
~7udHR—h A

OV ACNE, BB CHEHTEET,

ARG IR 1%

B T—45E E FIA4IE | EREA
INIT 16 ¥ 128 ¥ Mi T_RTCEn ROM DfE %5 E

VHDL it (/2 RA T —S 7))
WD 2 ODLNIFAELRWNESIL, at— L T T4 T4 B S ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

ROM128X1 inst : ROM128X1
generic map (
INIT => X"00000000000000000000000000000000™)

port map (

o => 0, -- ROM output

AO0 => AQ, -- ROM address|[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address|[2]
A3 => A3, -- ROM address[3]
A4 => A4, -- ROM address|[4]
A5 => A5, -- ROM address[5]
A6 => A6 -- ROM address|[6]

-- End of ROM128X1 inst instantiation

Verilog i1t (A2 RE2 LT —23Y)

// ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

ROM128X1 # (
LINIT (1287h00000000000000000000000000000000) // Contents of ROM
) ROM128X1 inst (
.0 (0), // ROM output
.AQ0(AO), // ROM address[0]
.A1(Al), // ROM address[1]
.A2 (A2), // ROM address[2]
.A3(A3), // ROM address[3]
A4 (A4), // ROM address[4]
.A5(A5), // ROM address[5]
.A6(A6) // ROM address[6]

Virtex-4 547 31) 54K (HDL A)
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& XILINXe FEIE: THAY ILAVE

// End of ROM128X1_inst instantiation

HHEHR
Virtex-4 FPGA =t —#— H AR
Virtex—4 FPGA & —#% > —h : DC B L OAA v F Fih
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& XILINXs

ROM16X1

J1)SF47 : 16-Deep by 1-Wide ROM

ROM16X1
A0 0

A1
A2

A3

X4137

M=

ZDOTFYPA TLACME 16 V—K X 1 Evh®d ROM T, F—ZH 71 (0) 1I2iF, 4 EY RO TRLZ (A3 ~ A0) TiE
WENTFET—RBAHAHENET, ROMIZ, 20 74X a2l —aOBIZ INIT THEESNEICHEbInET, 1
MBI 4 #7016 H#HT. ROM 12138 FATE Y N A=FH 7265 FAZE Yk A=0H DJEIZEZEXAENET, -2 1L,
INIT=10A7 L4587 E T D&, 10001 0000 1010 01111 EWVH T —H AN — AR AERINET, INIT ZFFELRNE, =7 —

DHRAELET,

mIER
AND H A
I0 I\ 12 I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-4 5475 #A4F (HDL F)
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& XILINXs

THAUDANFE

ARG T—=a aJ

CORE Generator™ BX U 4% —K NG

~7udHR—h A

ZOZLACNI, BB THEHATEET,

EARTREE R 1%

B T—45E & TIAIE

F5t BA

INIT 16 % 16 B ME T _RCEn

ROM DfEZ 5 E

VHDL 23k (/1 REAV T—23Y)

RD 2 OOIXBPFELLRWE AL, a8 =L T T4 T A EF ORNTA AT £9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM16X1: 16 x 1 Asynchronous Distributed (LUT) ROM
-= Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

ROM16X1 inst : ROM16X1
generic map (
INIT => X"0000")
port map (
o =>0, --— ROM output
A0 => A0, -- ROM address|[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3 -- ROM address[3]
)i

-- End of ROM16X1 inst instantiation
Verilog i1t (A2 RA L T—2 7))

// ROM16X1: 16 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

ROM16X1 # (

.INIT(16"h0000) // Contents of ROM
) ROM16X1 inst (

.0(0), // ROM output

A0 (AO), // ROM address|[0]

A1 (Al), // ROM address[1]

.A2 (A2), // ROM address[2]

.A3(A3) // ROM address[3]
)

// End of ROM16X1 inst instantiation

Virtex-4 54751 (K (HDL F)
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MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi
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& XILINXs

ROM256X1

TS5 47 : 256-Deep by 1-Wide ROM

ROM256X1
AO o)

Al
A2
A3
A4
A5 |
A6

A7

X9732

M=

ZDTHFAL TLAVME 256 U—K X 1 Ew D ROM TY, T—#H 71 (0) IZiZ,. SEYRDTRL A (AT ~ A0) T
BIREINFT—RAHAENET, ROM 1F, 2> 74X 2l —arOBIC INIT CHEESNEICEEEnET,

FIHAE L 64 M7 16 HE T, ROM 1213 &% EATE v b A=FH 7B FAZE vk A=0H DJEICEX AT E T,
INIT 28 ELZ2WE, =7 —0RELET,

mER
AHB H A
I0 I |V I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-4 54751 (K (HDL F)
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THAVDANAE

P2 Y D= NN o
CORE Generator™ BX U 4% —K NG
~7udHR—h A

OV ACNE, BB CHEHTEET,

ARG IR 1%

B F—A% & TIAILE ERER

INIT 16 % 256 v Ml TR_RTCEn ROM D% 5 E

VHDL it (/2 RA T —S 7))
WD 2 ODLNIFAELRWNESIL, at— L T T4 T4 B S ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

ROM256X1 inst : ROM256X1
generic map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000™)

port map (

o => 0, -- ROM output

AO0 => AQ, -- ROM address|[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address|[2]
A3 => A3, -- ROM address[3]
A4 => A4, -- ROM address[4]
A5 => A5, -- ROM address[5]
A6 => A6, -- ROM address[6]
A7 => A7 -- ROM address|[7]

);

-- End of ROM256X1 inst instantiation

Verilog 58k (A RA L T—3Y)

// ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

ROM256X1 # (
INIT (256'h0000000000000000000000000000000000000000000000000000000000000000)
) ROM256X1_inst (
.0(0), ~ // ROM output
.AQ0(A0), // ROM address[0]
.A1(Al), // ROM address[1]
.A2 (A2), // ROM address[2]
.A3(A3), // ROM address[3]
.A4(A4), // ROM address[4]
.A5(A5), // ROM address[5]
.A6(A6), // ROM address[6]
A7 (A7) // ROM address[7]

// Contents of ROM

Virtex-4 547 31) 54K (HDL A)
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)i
// End of ROM256X1_inst instantiation
= ==
& M 15 ¥R
Virtex-4 FPGA == —#— JAF
Virtex-4 FPGA 7 =% —h : DC Fithds L OAA v F 3k
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& XILINXs

ROM32X1

TS5 47 : 32-Deep by 1-Wide ROM

ROM32X1
A0 o

Al
A2
A3

A4

M=

ZOTFYA TLAME 32 TU—R X1 EYR®O ROM T, 5 —%H 71 (0) 121X, 5 EY RO TRL X (A4 ~ AQ) Tit
RENTEZT—RPHEAEINET, ROM 1, 2o 74X 2 — 3 arOBIC INIT CHEESNAEICTELEnET, ¥
WAL 8 #TD 16 #EH T, ROM [ZIE % EAZE v b A=1FH 2258 FALE b A=00H DJEIZEZAENET,

72 ZF INIT=10AT8F39 Lf57E 3 5&. 10001 0000 1010 0111 1000 1111 0011 &I T —H AR — AR ARSI ET,

INIT 28 ELZ2WE, =7 —0FELET,

i 3 2R
ARB H 5

I0 I 12 I3 0

0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-4 5475 #A4F (HDL F)
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THAUDANFE

ARG T—=a aJ

CORE Generator™ BX U 4% —K NG

~7udHR—h A

ZOZLACNI, BB THEHATEET,

EARTREE R 1%

B BT E FI4ILE

568

INIT 16 ¥ 32 B MA ERA NG =

ROM D% 5 &

VHDL i2if (f 2V RE T —23Y)

WD 2 DOXPFELRWGE I, a8 =L T T T 45 5 ORIV T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
-- Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

ROM32X17inst : ROM32X1

generic map (
INIT => X"00000000™)

port map (
o => 0, -- ROM output
AQ => AQ, -- ROM address|[0]
Al => Al, -- ROM address|[1]
A2 => A2, -- ROM address|[2]
A3 => A3, -- ROM address][3]
A4 => A4 -- ROM address|[4]

)i
-- End of ROM32X1 inst instantiation

Verilog E81 (A RAV T —23Y)

// ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

ROM32X1 # (

.INIT(32"h00000000) // Contents of ROM
) ROM32X1 inst (

.0(0), // ROM output

.A0(AO), // ROM address[0]

A1 (Al), // ROM address[1]

A2 (A2), // ROM address[2]

.A3(A3), // ROM address|[3]

A4 (A4) // ROM address[4]
)

// End of ROM32X1 inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi
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& XILINXs

ROM64X1

TS5 47 : 64-Deep by 1-Wide ROM

ROM64X1
A0 ]

A1 |
A2
A3 |
A4

A5

X9730

M=

ZOT AL TV AVME 64T —K X 1 Evh®d ROM TY, T7—%H 71 (0) IZiF. 6 EYFDOTRL A (A5 ~ A0) Tt
RENTEZT—RPAHEAEINET, ROM 1, 2o 74X 2 — 3 arOBIC INIT THEESNAEICIELEnET, #
HWHEIZ 16 H7D 16 HEFL T, ROM IT1Tfx EA7E Y N A=FH 2265 FALE v A=0H DJEIZEXAFNE T, INIT 238

ELRNE 2T =AU ET,

A R
ARD H A
I0 I 12 I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-4 54751 (K (HDL F)
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THAUDANFE

Ay AB T = ay -
CORE Generator™ BX U 4% —K NG
~7udHR—h A

OV ACNE, BB CHEHTEET,

ERARELE
B T—45E & TIAILE 5 BA
INIT 16 4K 64 By ME T _CEnm ROM D% 5 E

VHDL it (/2 RA T —S 7))
WD 2 ODLNIFAELRWNESIL, at— L T T4 T4 B S ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

ROM64X1 inst : ROM64X1
generic map (
INIT => X"0000000000000000™)

port map (

o => 0, -- ROM output

AO0 => AQ, -- ROM address|[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address|[2]
A3 => A3, -- ROM address[3]
A4 => A4, -- ROM address|[4]
A5 => A5 -- ROM address[5]

)i

-- End of ROM64X1 inst instantiation
Verilog 8k (A RA L T —3Y)

// ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

ROM64X1 # (
LINIT (647h0000000000000000) // Contents of ROM
) ROM64X1 inst (
.0(0), // ROM output
.AQ0(A0), // ROM address[0]
.A1(Al), // ROM address[1]
.A2(A2), // ROM address[2]
.A3(A3), // ROM address[3]
.A4(A4), // ROM address[4]
.A5(A5) // ROM address|[5]
)i

// End of ROM64X1_inst instantiation
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MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B L OA A v F Fi
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EIE: THAY ILAVE & XILINXs

SRL16
J1)25 47 : 16-Bit Shift Register Look—-Up Table (LUT)

SRL16 Q

o
2
X‘U

5[5 3]

X8420

M=E

ZOTFWA TV AUMEI, VTNV VRE LTy T —T7 0 (LUT) T, ¥ 7h LY RZOESIE, AT A3, A2,
Al. A0 DEIZ L > T EESNET,
VMLV AAOESF BETIIEL BEEEDHIEL TEET,
BEEDY IR LI REEERTBICIL : AS) A3 ~ A0 DfEZ—EICLET, P 7h LY RZIT 1 ~ 16 EVROD
EXCBECTXET, TRLAASNOMEICEAYV IR LURAZOES L, EX=8xA3)+@xA2) + (2 x Al) + A0
+1 LVORTEHTEET, A3, A2, Al A0 BT _TEarOH4A (0000) (7R LIUAXOEXT 1 YNNI
D, T T 1 OHEE (111D 13 16 B NIV ET,
TN VPREREBMICELESEBITIE : AT A3 ~ A0 DEZE ST ET, 722213, A2, AL, A0 2
TRT1IOHA TIDITA3Z 15 0 IZUVEZDE, V7 LYAZOESIT 16 E b 8 By MIZ1L
LEd, WEICIE, 7 LA ORIIIFIZ 16 EYR T, EOEYRDENH IIENI00 TS A3 ~
A0 DfEIZ K> THIESNET,
7R VYA LUT OYIEMEZFRE 521, INIT B 4 #1016 #EREEIV Y TET, —FLOM D K AL
EYMIZRDET, INIT DR ELRVEEIL, 27 LYAKX LUT OWNRF I 74F 2L —a fizEm (0000)
W2V T ENET,
7y (CLK) 73 Low 2°6 High IZUIDEFHOLEEIC, D DENRT T LIPAZOH | By MIue—RInET, RIZZ
oy 70 Low 2°5 High 1280 AE 7 LI AFOMEIZIR DO EME Y M 7 REN., HiLWVER e —REShEd,
TRLVAATOEICE STV TR LV AFZORESHRED, Q ITFDOENH 1SN ET,

IR

AN .
Am CLK b 3

- A X Q(Am)
- ! P Q(Am - 1)
m=0,1,2,3

THAODANFE

AVAB =y o

HERR HELE

CORE Generator™ 3 LU 4 —R A

~7adPR—k oA
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& XILINXs

TV ACNE, BB CHEHTEET,

E AR RES IR 1%

B

T—5E =}

TIAILE

=5t BA

INIT

16 %

16 £ ME

T _CEnm

ArT4Xal—argo Q HHOEIEE R E

VHDL 5838 (/2 RA T —23Y)

WD 2 ODOXNFELELENWESIT, a8 — LT T 471

Library UNISIM;

use UNISIM.vcomponents.all;

B ORI £,

-- SRL16: 16-bit shift register LUT operating on posedge of clock
-- Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

SRL16 inst : SRL16

generic map (

INIT => X"0000"

port map (
o =>0Q,
A0 => AO,
Al => A1,
A2 => A2,
A3 => A3,
CLK => CILK,
D =>D

)

SRL data output
Select[0] input
Select[1l] input
Select[2] input
Select[3] input
Clock input

SRL data input

-- End of SRL16_inst instantiation

Verilog ik (A RAV L T —

)

// SRL16: 16-bit shift register LUT operating on posedge of clock
// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

SRL16 #(

.INIT(16"h0000)

) SRL16_inst (
.0(Q),
.A0 (AO),
.Al (A1),
.A2 (A2),
.A3(A3),
.CLK (CLK) ,
.D(D)

)i

/7
//
/7
//
//
//
//

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1l] input
Select[2] input
Select[3] input
Clock input

SRL data input

// End of SRL16 inst instantiation

s MR

Virtex—4 FPCGA &t —% — H AR

Virtex—4 FPGA & —# > —h : DC B L OAA v F Fik

Virtex-4 54751 (K (HDL F)
UG619 (14.1) 2012 4£ 4 B 24 A

http://japan.xilinx.com

2717



http://japan.xilinx.com/support/documentation/virtex-4_user_guides.htm
http://japan.xilinx.com/support/documentation/virtex-4_data_sheets.htm

& XILINXs

SRL16_1
71)25F 47 : 16-Bit Shift Register Look-Up Table (LUT) with Negative—-Edge Clock

SRL16_1 | q

FEEPE

X8422

M=

ZOTYAL ZLAUNMI VTNV AE Ty T —T L (LUT) T, ¥ 7h LI AZOESIZ. AT A3, A2,
Al. A0 DEIZ L > TR EESNET,
VMLV AAOESF BETIILL BEEEDHIELTEET,
BEEDI IR LI REEERTBICIL : AS) A3 ~ A0 DfEZ—EICLET, P T7FLPRZIT 1 ~ 16 EVEOD
EXCBECTXET, TRLAASNOEICEAYV IR LURAZOES L, EX=BxA3)+@xA2) + (2 x Al + A0
+1 LVORTEHTEXET, A3, A2, Al A0 BT _TEaOH4 (0000) (7R LIUAXOEXT 1 YNNI
D, T_T 1 OHA (111D 1 16 By MR ET,
TP VLPREEFBIMICELSEAITIE : AT A3 ~ A0 DEEFELSHET, 72213 A2, A1, A0 2
T_T1IOHAE A1) ICA3Z 15 0 Iz DE, V7 LYV RAFZDOESIT 16 By bbb 8 By MIZE4l
LET, NEMIZIE, V7 LY AZDOEZIIFICT 16 EY R T EOE Y NOENH IENDDIEIAT A3 ~
A0 DfEIZ K> THIESNET,
IR LUAZ LUT OYHEZFEE 5120, INIT B 4 K7 16 HEEZEIV Y TES, —FLDOH D& EAL
By hMzZeEd, INIT DEEEELLRWESIT. 7 L2 LUT OREITI 74X 2L —arfizEr (0000)
WZIZUTENET,
Zv 7 (CLK) 23 High 725 Low ICHIV A EXIC. D DENY 7R LI AXZOE 1 EyMia—REInEd, Ricy
778 High 205 Low (28I b AL, 78 LU RAADAEIZIR DO B E Y MIT 7 RE, HBILWVER T —REET,
TRLAANDIEIZE ST TR LY AZOEINREEY, Q ITFOERH hEnNET,

i IR &

AN H A
Am CLK D Q

Am X X Q(Am)
Am ! D Q(Am - 1)
m=0,1,2,3

THAVDANFE

AVARR =g ]

7w Eii

CORE Generator™ X w4 —F ARy

~ 7D R—k F

Virtex-4 547 31) 54K (HDL A)
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& XILINXs

TV ACNE, BB CHEHTEET,

E AR RES IR 1%

B

T—5E =}

TIAILE

=5t BA

INIT

16 %

16 £ ME

T _CEnm

ArT4Xal—argo Q HHOEIEE R E

VHDL 5838 (/2 RA T —23Y)

WD 2 ODOXNFELELENWESIT, a8 — LT T 471

Library UNISIM;

use UNISIM.vcomponents.all;

B ORI £,

-- SRL16 1: 16-bit shift register LUT operating on negedge of clock
-= Virtex-4

—-— Xilinx HDL Libraries Guide, version 14.1

SRL16_1 inst :
generic map (

INIT => X"0000"

port map (
Q =>0Q,
A0 => AO,
Al => A1,
A2 => A2,
A3 => A3,
CLK => CILK,
D =>D

)

-- End of SRL16_1 inst instantiation

SRL16 1

SRL data output
Select[0] input
Select[1l] input
Select[2] input
Select[3] input
Clock input

SRL data input

Verilog 881k (A RAV T —3Y)

// SRL16_1: 16-bit shift register LUT operating on negedge of clock
// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

SRL16 1 #(
LINIT(16”h000
) SRL16_1 inst (
.0(Q),
.A0 (AO),
.Al (A1),
.A2 (A2),
.A3(A3),
.CLK (CLK) ,
.D(D)
)i

// End of SRL16 1 inst instantiation

s MR

0)

/7
//
//
//
//
//
//

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1l] input
Select[2] input
Select[3] input
Clock input

SRL data input

Virtex—4 FPCGA &t —% — H AR

Virtex—4 FPGA & —# > —h : DC B L OAA v F Fik

Virtex-4 54751 (K (HDL F)
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EIE: THAY ILAVE & XILINXs

SRL16E
Z1JSF 47 : 16-Bit Shift Register Look—Up Table (LUT) with Clock Enable

D SRL16E Q

CE

CLK
AO

A1

A2

A3

X8423

M=

ZDOTYAL T AUNEI, VTNV AE VI T T —T7 )L (LUT) T, v 7h LIVRAZOESIEL. AJI A3, A2,
Al, A0 DEIZ L > T EESNET,

VIRV VAZORSITHETLHIEL ABSELILLTEET,

BEEDY 7R VIPREZEERTAITIE : AST A3 ~ A0 DfEiZ—EICLET, 7R LIP2F T 1 ~ 16 BV RO
FECRETEET, TRVAANDEICEAY 7R LYV AZDOESIT, EE=8xA3)+ (@ xA2) + (2 xAl)+A0
+1 LVORTHEITEET, A3, A2, Al A0 BT XTErOHEE (0000) Z2 7R LIPAZOESIT 1 EYRMIAR
D, FT_XT1OHE (1111) 1% 16 By MR ET,

VIRV VREREBICENRSEDITIE : AT A3 ~ A0 DIEEZE ST ET, ExIE, A2, AL, A0 A

TRT1IOHE (D ITA3EZ 1205 0 ICHVERLE, 7 LYAZO ST 16 By hpb 8 By MIZ1L
LET, NEIICIZ, Y7 LYAZORSTIHIC 16 BT, EOEYDENHIIESNDHNTATT A3 ~

A0 DIEIZE > THRESNET,

V7 LR LUT OFI#EEFEE 35120, INIT JBIEIZ 4 1o 16 HEAED L CTEd, —HLEOH I &K BT
Ey M2V ET, INIT OEZIREELZWESIE, 7 LP2Z LUT ONFITa 7 4F 2l —arFi28m (0000)
W2V TENET,

CE 73 High 4. 71y 7 (CLK) A3 Low 25 High IZHIV DA LEIZ. D OENRT TR LIUAXDOE | Eyhin—
FERnEd, RITZav 72 Low 235 High 128085 LE(Z CE 28 High DA . V78 LU AFDEIZIR D EALE >
MZTZREH, HLWVERE—RENET, TRVAANOEIZESTY 7R LYVAZOESNRRED, Q IZZDENH
HSET, CE P Low DIGE ., 7uy 7@ B IXEHAIET,

am 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-4 547 31) 54K (HDL A)
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& XILINXs

AR— D 5t 5

R—t4 AL B 31

Q H7 1 IR LYRY T2

D AT 1 INLVRE F—H AT

CLK AD 1 a=%4

CE AH 1 T U747 High Dravy £ Fx—7 v

A AN 4 SRL DU —REDH A F I 78R
A=0000 ==> 1 vk ¥ 7 E
A=1111 ==> 16 v ¥ 7 E

THAODANFE

ALV AB =g ]

Hew He4E

CORE Generator™ BL WY 4% —K NGl

~7rdOHPR—h A A]
ZOTL AN, BT TEET,

FEARRELTREM

Bt T2 | {E TI4ILE HdL]

INIT 16 % 16 £ Ml FRTPr | ar T Fal —va BV TR LYRZEHAD

W % F E

VHDL ik (A REAV T —2 7))
WD 2 SOOXNEELR NS, I — L T T4 T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponen

-- SRL16E: 16-bit sh
-= Virtex-4
-- Xilinx HDL Librar

SRL16E inst : SRL16E
generic map (
INIT => X"0000"

port map (
Q =>0Q, -
A0 => AO, -=
Al => A1, -
A2 => A2, -=
A3 => A3, -
CE => CE, -=
CLK => CLK, -
D => D -=

)i

-- End of SRL16E ins

ts.all;

ift register LUT with clock enable operating on posedge of clock

ies Guide, version 14.1

SRL data output
Select[0] input
Select[1l] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

t instantiation

Virtex-4 5475') 774K (HDL F)
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Verilog E81 (A RAV T —23Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

SRL16E # (
JINIT(167h0000) // Initial Value of Shift Register
) SRL16E inst (

.Q(Q), // SRL data output
.AQ0 (AO), // Select[0] input
LAl (A1), // Select[1l] input
.A2(n2), // Select[2] input
A3 (A3), // Select[3] input
.CE(CE), // Clock enable input
.CLK (CLK), // Clock input

.D(D) // SRL data input

);

// End of SRL16E_inst instantiation

A M IE
Virtex-4 FPGA &t —H#'— AR
Virtex-4 FPGA 7 —%3—h : DC FtE B L UAA v T Rtk

Virtex-4 547 31) 54K (HDL A)
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& XILINXs FEIE: THAY ILAVE

SRL16E_1
1S5 47 : 16-Bit Shift Register Look-Up Table (LUT) with Negative—Edge Clock and Clock

SRL16E_1

X12010

ME

TDOTHAy T AUNT, Zuvl A% —T )V (CE) BN AY TN LIAE vy 777 5—7 )L (LUT) T, 7avZd
SH PRy TEMELE T, V7R LURZDOESIT AT A3 A2, AL, A0 DEICE > TIRESNHET,

VMUV AADOESZ, BEETAIEL, BEISEAILLTEET,

BEEDI 7R VIPRFZEERTAHITIE : AN A3 ~ A0 DfEA—TICLET, 7R LIP2F13 1 ~ 16 EYRD
EXCBETXET, TRLAAIDEIZEDAV 7R LA ESIT, EX=68xA3)+@xA2) +(2x Al + A0
+1 LV TE I TXFET, A3 A2, AL, A0 R TRTErOHA (0000) X3 7 LYAZOEXT 1 By MO
D, T_T1DEFA (1111) 13 16 B MRV ET,

IR UL PREZEZBINICELERBITIT : AT A3 ~ A0 DEEZZ(LSEET, 72213, A2, Al, A0 2%

TRT1LOBEA AID IZA3Z 1205 0 12U EZDHE, V7 LY AXDOESIL 16 Evhind 8 By M4k
LET, REMICIZ. V7R LY AFOEXTFEIZ 16 YR T EOEYNOEDRH IESHADNETA T A3 ~

A0 DEIC L > THESNET,

TR LYRE LUT OB Z R &3 5121%, INIT BHEIZ 4 #7016 HHA R Y TET, —FL O i FAL
By hMZZeWET, INIT DEEZEELRWESIT. 7 LP2Z LUT ORFITZ 74X a2 —arF2Em (0000)
W7V T ENFET,

CE 7% High 34, 71y 7 (CLK) 23 High 725 Low [ZHIN DA LEIZ. D OENRT 7R LYAXDOE 1 Eyhin—
RENET, KIZZuayZ M High 5 Low (ZHIDEEHBHEEIZ CE 23 High DIFE. 7 LUAXOEIZIROENME Y

~MZ

YIRS FILWER R —=RENET, TRVAANOHEIZE ST TR LORAZORSPRED, Q IZZ DA

NENET, CE N Low DA, /ey /BRI EHINLET,

iR R

AR H A

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 ! D Q(Am - 1)
m=0,1.2,3

Virtex-4 54 7351) 5i4F (HDL )
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THAUDANFE

AVAR v E—gy nJ
i i

CORE Generator™ B L O\ 4 —FK A ]

~7udYR—h A

TV ACNL, BB CHEHTEET,

ARG R 1%

B BT fi& T4 | ERBA
INIT 16 4K 16 £y Mi FTRTEr | 2r 742l —2ar BT LIRZEH S O
Ex4EE

VHDL 81k (/> RAVP T —23Y)
WD 2 SOXNEFELRVEASIL., 28— LT T4 T4 B E ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRL16E 1: 16-bit shift register LUT with clock enable operating on negedge of clock
- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

SRL16E 1 inst : SRL16E 1
generic map (
INIT => X"0000"

port map (
Q => Q, -- SRL data output
A0 => A0, -- Select[0] input
Al => Al, -- Select[1l] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CE => CE, -- Clock enable input
CLK => CIK, -- Clock input
D => D -- SRL data input

)i

-- End of SRL16E_1 inst instantiation

Verilog i1t ({2 A2 T—23Y)

// SRL16E 1: 16-bit shift register LUT with clock enable operating on negedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

SRL16E_1 # (
LINIT(16”7h0000) // Initial Value of Shift Register
) SRL16E_1 inst (

.0(Q), // SRL data output
.AQ0 (RO), // Select[0] input
LAl (A1), // Select[l] 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

Virtex-4 547 31) 54K (HDL A)
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& XILINXe FEIE: THAY ILAVE

// End of SRL16E 1 inst instantiation

FFIE R
Virtex-4 FPGA == —4— JHAF
Virtex—4 FPGA 5 —#% > —h : DC Hitt B LA A~ F K5k
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EIE: THAY ILAVE & XILINXs

SRLC16
71)2F 47 : 16-Bit Shift Register Look-Up Table (LUT) with Carry

Pl srLc16

la
EE

(@]
Zy

L

5[ |x ]3]
w|N [~ O

X9296

]

E3

TOFHAY L AVNI. A=AV TN L IUARZ LTy F—7 L (LUT) T, V7 LIURZDESZ,
ANT) A3, A2, Al, A0 DIEIZE» TIRESNET,

VIR LPAZORSIE EETHILL, ABISEDLILETEET,

BEEDY 7R VIPREZEERTAITIE : AST A3 ~ A0 DfEiZ—EICLET, 7R LIP2AFT 1 ~ 16 EVROD
FESICRETEET, TRVAANDEICEAY 7R LV AZOESIT, EE=8xA3)+ @ xA2) + (2 xAl)+A0
+1 EVORTHEHTEET, A3, A2, Al A0 BT _XTErOEE (0000) T2 7R LIPAZOEXIT 1 EYMIAR
D, T T 1OHE (1111) 1% 16 By MR £,

IR VP REEFBIRIICELERBICIE : AT A3 ~ A0 DEEE(LESEET, 21T, A2, Al A0 2%

TRT1IOHE AN ITASZ 1L 0B ZEE, 7N LU AXOESIE 16 B D 8 B MIEAL
LET, NEHIICIE, 7 LY AZORESITHEIZ 16 BT, EOEYRDOERH IENH0MTIAT) A3 ~

A0 DIEIC L > T ESNET,

VTR LUAS LUT OB &3 2120%, INIT B 4 700 16 #EEED Y TET, —HFLOH i AL
EyMIR0ET, INIT OEZFELRWESIT. 7R L2 LUT ORNERIZI L 74X 2 — a2 e (0000)
W27V TENET,

71y (CLK) 2% Low 75 High IZHJWERHD X, D ODENRT 7R LU RAZOE 1 By Min—REnET, KRIZY
Ty 73 Low 7°5 High (2810 DAL, 7 LA OMEIZIRDENME Y MIY 7 RS, #TLWVER—REET,
TRVAATOEIZE ST TR LU AFOEINIRED, Q ITFDOEN 1S ET,

EEC :;)15 OHITZERT2L, DO TN LI AZ LUT A — Rk T&, LD RERT T LY AFEVER
TxE9,

IR R

AN HAh

Am CLK D Q

Am X X Q(Am)
Am 1 D Q(Am - 1)
m=0,1,2,3

Virtex-4 547 31) 54K (HDL A)
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& XILINXs EIE: THAY ILAVH
THAODANAEE
AAR T T—g C)
fi He4E
CORE Generator™ L N7 4 —F NGl
~7adHR—h A ]
ZOTVACNL, BB CEHTEET,
ERAAEEEE M
Bt T—45E [l FI4IE ERER
INIT 16 %% 16 By MiE T _CPu a7 4K 2l —ar DY TR LALLM T D]
HME %8 &

VHDL 2k (A REST—23Y)
WD 2 SOXNFELENEASIT., 2 — LT T T B E ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock
-- Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

SRLC16 inst : SRLC16
generic map (
INIT => X"0000™)

port map (

Q => Q, -- SRL data output

Q15 => Q15, -- Carry output (connect to next SRL)
A0 => A0, -- Select[0] input

Al => Al, -- Select[1l] input

A2 => A2, -- Select[2] input

A3 => A3, -- Select[3] input

CLK => CIK, -- Clock input

D =>D -- SRL data input

)i

-- End of SRLC16 inst instantiation
Verilog 21 (Y XAB T T —3Y)

// SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

SRLC16 #(
INIT(167h0000) // Initial Value of Shift Register
) SRLC16_inst (

.0(Q), // SRL data output

.015(Q15), // Carry output (connect to next SRL)
.AQ0 (AO), // Select[0] input

LAl (A1), // Select[1l] input

.A2 (A2), // Select[2] input

A3 (A3), // Select[3] input

.CLK (CLK) , // Clock input

.D(D) // SRL data input

Virtex-4 54751 (K (HDL F)
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// End of SRLC16 inst instantiation

FFIE R
Virtex-4 FPGA == —4— JHAF
Virtex—4 FPGA 5 —#% > —h : DC Hitt B LA A~ F K5k
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& XILINXs FEIE: THAY ILAVE

SRLC16_1
71)25 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry and Negative—Edge Clock

SRLC16_1
Q

Q15

BIREES o

X9297

BE
ZOTYAy L AVNI, XXV —DBHEV TR LI AZ Ly Ty T—7 )L (LUT) T, 72y 7DONE Ry
TEIELE T, O 7h LIPRZOESIT, AT A3, A2, AL, A0 DfEICE > TR ESHET,

VTNV AZOESIL, BETHIIEL BERESELHIELTEE T,
BEEDI IR VP REEERTBICIE : AS A3 ~ A0 DfEEZ—EICLET, P T7FLPRZIT 1 ~ 16 EVROD
EXZHRETEXFET, TRLAANOMBEIZEAY 7R LPAXOESIE, EX=68xA3)+@xA2) +(2x Al + A0
+1 LVHRTCE I TEET, A3 A2, AL, A0 R T RTEEOHEE (0000) 1T 7h LUAXOEXT 1 By Mo
D, T _T1DOHA (1111) 1T 16 Ev MRV ET,
IR VP REREBMICELEEBRITIT : AT A3 ~ A0 DEZELESEE T, 722213, A2, AL, A0 2
TRT1IOBEE I ICA3Z 15 0 ICUIVEZ 5L, 7 LYRZDOESIT 16 B b 8 By MIZ L
LET, NEMIZIE, V7 LY AZDOEZIIFIC 16 EY R T EOE Y RDENH AHESNBIEIAT A3 ~
A0 DfEIZ L > THIESNET,
TR LYAE LUT OB ZIRE 4 5I0%, INIT B 4 #7000 16 HEAE0 Y TET, —HBLEOH BN
By hMzZeWET, INIT DEEEELRWESIT. 7R LY2Z LUT OREITI 74X 2L —arfizEa (0000)
WU TENET,
R QIS O HEFERATAL BEOI TN LIURY LUT 2 WA —REHE X LV KREART 7N L5 1ER
TEXFET,

mER

AN H A

Am CLK D Q Q15
Am X X Q(Am) Bl L
Am l D QAm - 1) Q14
m=0,1,2.3

FHALDANF K

A RB =gy A

£ HeSE
CORE Generator™ BX Uy 4% —K NG
~ZuDYR—h RA]

OV ANE, R CEHTEET,
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AR R 1%

B T—aR & TIA4ILE | BRER
INIT 16 #4K 16 B ME TR_RTEr | ar74Falb—ar BT 7 LY RZEH oW
iz 8 &

VHDL 8k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAT, 2 — L T T AT E S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRLC16 1: 16-bit cascadable shift register LUT operating on negedge of clock
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

SRLC16 1 inst : SRLCl6 1
generic map (
INIT => X"0000"™)

port map (

Q0 =>Q, -- SRL data output

Q15 => Q15, -- Carry output (connect to next SRL)
A0 => A0, -- Select[0] input

Al => Al, -- Select[1l] input

A2 => A2, -- Select[2] input

A3 => A3, -- Select[3] input

CLK => CLK, -- Clock input

D =>1D -- SRL data input

)i

-- End of SRLC16_1 inst instantiation

Verilog E8i (A RA T —23Y)

// SRLC16 1: 1l6-bit cascadable shift register LUT operating on negedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

SRLC16 1 #(
LINIT(167h0000) // Initial Value of Shift Register
) SRLC16 1 inst (

.Q(Q), // SRL data output

.Q15(Q15), // Carry output (connect to next SRL)
.AQ0 (AO), // Select[0] input

LAl (A1), // Select[1l] input

A2 (A2), // Select[2] input

.A3(A3), // Select[3] input

.CLK (CLK) , // Clock input

.D(D) // SRL data input

)i

// End of SRLC16_1 inst instantiation

FFE R
Virtex—4 FPGA =L —+#— H A}
Virtex—4 FPCGA 5 —#% > —b : DC ¥t B L AL~ F Kk
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& XILINXs FEIE: THAY ILAVE

SRLC16E
1S5 47 : 16-Bit Shift Register Look-Up Table (LUT) with Carry and Clock Enable

_D] srRLC16E

1Q
CLK ats
b

X9298

M=

ZOTHAy TV AUME I =Ty A R—=TIRHDBY TN VIAS VI Ty T—7 ) (LUT) T, ¥ 7
MLo2ZOESIZ. AT A3, A2, Al A0 DfEICE > THREINET,

VIR VUAEOESE, BETAIEL, BEESEAILLTEET,

BEEDY 7N U REZEERTBITIT : AT A3 ~ A0 DfEAZ—EICLES, V7R LIAZT 1 ~ 16 EvhD
EXIH/ETEXET, TRLAATOEICEAL 7R LUAXOES T, EX=8xA3)+ @ xA2) +(2x Al) + A0
+1 LV TE I TXET, A3 A2, AL, A0 BRTRTErOHA (0000) X3 7 LUAXOEXT 1 By Mo
D, T _T1OHEE (1111) 1% 16 B MR ET,

IR PREZEFEINICELERABITIT : AT A3 ~ A0 DEEZZ(LSEET, 72213, A2, Al, A0 2%

TRT1OBE Q1D IZA3Z 1035 0 ICE0HEZ 5L, V7 LY AZDOESIL 16 B 8 By MIZ4k
LET, NEMICIE. V7R LY RFOEXTFIZ 16 YR T. EOEYNOEDRH FISHADNIA T A3 ~

A0 DEIZ > T ESNET,

TR LYAE LUT OB ZIRE 4 5I0%, INIT B 4 #7016 #HEAEE0 Y TES, —HBLOH kBT
EwMIARET, INIT OEZIEELLRWESIT. 78 L2 LUT ORNFIZZ 74X 2 — g F12F e (0000)
W2V TENET,

7my7 (CLK) 2% Low 7°5 High IZHIW B DLHEXIZ, D DENRY 7 LUAXOF | By MIue—RISnET, RIZZ
2y 7 M Low 225 High 12805 L X CE 23 High D6, 7 LY AZOEIXIRO EALE Y MZy 7 hEh, #Hil
W =R —RENET, TRLAANDEIZE ST IR LI AXOEIDRED, Q IZFOEIH SN ET,

FER: QI O AWERFERT 2L, O TN LA LUT 2 A — R C&, JOREARS T LI AXZVERL
TEET,

AmIE R

AN HAh

Am CLK CE D Q Q15
Am X 0 X Q(Am) Q(15)
Am X 1 X Q(Am) Q(15)
Am 0 1 D Q(Am - 1) Q15
m=0,1,2,3
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THAUDANFE

AVAB v T—ay T

i AR
CORE Generator™ B L O\ 4 —FK A ]
~7udYR—h A

ZOTVACNL, BB CEHTEET,

EAART RS

JE i T—5E [:]

FTI4ILE

59

INIT 16 7% 16 & ME

T _RCPo

AL T4 2L —al B DY TR LU RZEH DY)
%48

VHDL 521k (/2 RA T —23Y)

WD 2 ODOIXNFEELZWEEIT, I — LT T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRLC16E: 16-bit cascable shift register LUT with clock enable operating on posedge of clock

Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1
SRLC16E7inst : SRLC16E
generic map (
INIT => X"0000"™)

port map (
Q => Q, -- SRL data output
Q15 => Q15, -- Carry output (connect to next SRL)
A0 => A0, -- Select[0] input
Al => Al, -- Select[1l] 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 SRLC16E_inst instantiation

Verilog 58k (A RA T —3Y)

// SRLC16E: 16-bit cascadable shift register LUT with clock enable operating on posedge of clock

// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

SRLC16E # (

JINIT(167h0000) // Initial Value of Shift Register

) SRLC16E inst (

.Q(Q), // SRL data output

.015(Q15), // Carry output (connect to next SRL)
.A0 (RO), // Select[0] input

LAl (Al), // Select[1l] input

A2 (A2), // Select[2] input

.A3(A3), // Select[3] input

.CE(CE), // Clock enable input

.CLK (CLK) , // Clock input

292
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& XILINXe FEIE: THAY ILAVE

.D(D) // SRL data input
)7

// End of SRLC16E inst instantiation

TR
Virtex—4 FPGA =t —#— H AR
Virtex—4 FPGA & —# 3 —h : DC ¥ B L OAAL » F Fi ik
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EIE: THAY ILAVE & XILINXs

SRLC16E_1

T 47 : 16-Bit Shift Register Look-Up Table (LUT) with Carry, Negative—Edge Clock,
and Clock Enable

SRLC16E_1

1Q
| Q15

> > 1> (> |0
B8 2 B []e

X9299

ME

ZOFYAL ZLAUNI XV —BIOay s AR —T NANHBEY TN LI RE LT T—T7 L (LUT) T, 7
w7 DONH PRy TEMELET, Y 7h LIUAXOEIIL, AT A3, A2, Al, A0 DfEIZE > TIRESNFET,

VIR LPAFOESIT, BETAHILL BEEEDRIELTEET,

BEEDY 7R UIPREZEERTAIIT : AT A3 ~ A0 Dfix—EICLET, V7R LV T 1 ~ 16 EYRD
EXZHRETEET, TRLAANDEIZEAYV 7R LU AZORESIT, BEE=8xA3)+@xA2) +(2xAl) + A0
+1 VIR THETEXET, A3, A2, AL, A0 BT RTErOHEA (0000) (X3 7 LIUAXOESIE 1 By hMI2
D, T T 1OHEAE (1111) 1% 16 By MR £,

7k v?x&ﬁ%@ﬂ@k%ﬂséﬁékm AT A3 ~ A0 DIEZZLSEET, 7Ex0E, A2, Al, A0 8
TRT1OEAE Q1D IZA3 % 105 0 I8 EXDE, V7 LUAXDEST 16 Ev b 8 B MIEAL
LET, V\PBE’J 1. V7P LU RAZOESITEIZ 16 BT, EOE Y FOENH A ZIDNIEANTT A3 ~

A0 DEICE TR ESNE T,

IR L UAX LUT OYHEZ R E T 5121, INIT BIEIZ 4 #7016 EEAZEIV Y TET, —FLOHT NI EAL
By MIZE0ET, INIT OEEIEELAWVES . V7 LUAY LUT ONRIZZ 7452 — a2 F12F e (0000)
2T ENET,

CE 2 High @A, Z7uvy 2 (CLK) 2 High 2°5 Low IZ8IV R HHEXIZ, D DENRT 7R LIUAXOHE 1 By hin—
FEFET, &iZZmy )8 High 75 Low [ZHIWEH A L& CE 28 High DA, 78 LU AZDIEIZIRD EALE >
MZyZhEh, FILWERr—RSNET, TRLVAATOEIZE ST T LUAZOREINRRED, Q ITEDOEMN
HAshEd,

R QI O HEFERATAE BEDOI TN LIURY LUT 2 WA —REE X LV KX TN L5 1ER
T&EET,

MR

AR A

Am CE CLK D Q Q15

Am 0 X Q(Am) 7L
Am 1 X Q(Am) Bl
Am 1 1 D Q(Am-1) Ql4
m=0,1,2,3

Virtex-4 547 31) 54K (HDL A)
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THAUDANFE

AAR T T—g C)
fi He4E

CORE Generator™ L N7 4 —F NGl

~7ua@HR—h Nl

ZOZVACMNE, BB THEHTEET,

ERAAEEEE M

B T—4RE {[E] FIAIE sRER

INIT 16 %K 16 By Mi TRCPnr AT 4K 2l —ar BT T LY RZEH SO Wl

IR

VHDL 2k (A REST—23Y)
WD 2 SOXNFELENEASIT., 2 — LT T T B E ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRLC16E 1: 16-bit shift register LUT with clock enable operating on negedge of clock

Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

SRLC16E_1 inst : SRLC16E 1
generic map (
INIT => X"0000™)

port map (
Q => Q, -- SRL data output
Q15 => Q15, -- Carry output (connect t
A0 => A0, -- Select[0] input
Al => Al, -- Select[1l] 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 SRLCl6E_1_ inst instantiation

o next SRL)

Verilog 58k ([ RA L T—3Y)

// SRLC16E 1: 16-bit shift register LUT wit
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1

SRLC16E_1 #(

h clock enable operating on negedge of clock

JINIT(167h0000) // Initial Value of Shift Register

) SRLCL16E 1 inst (

.0 (Q), // SRL data output

.015(Q15), // Carry output (connect to next SRL)
.AQ0 (RO), // Select[0] input

LAl (Al), // Select[1l] input

A2 (A2), // Select[2] input

.A3(A3), // Select[3] input

.CE(CE), // Clock enable input

.CLK (CLK) , // Clock input

Virtex-4 54751 (K (HDL F)
UG619 (14.1) 2012 4£ 4 B 24 A

http://japan.xilinx.com

295



& XILINXe

.D(D) // SRL data input
// End of SRLC16E 1 inst instantiation

E=R AR

Virtex—4 FPGA =t —#— H AR

Virtex—4 FPGA & —# 3 —h : DC ¥ B L OAAL » F Fi ik
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& XILINXs FEIE: THAY ILAVE

STARTUP_VIRTEX4

71)2F 47 : Virtex®-4 User Interface to Configuration Clock, Global Reset, Global 3—State
Controls, and Other Configuration Signals

STARTUP_VIRTEX4
CLK |

GSR
GTS
| Eos
USRCCLKO
USRCCLKTS
USRDONEO

USRDONETS

X10195

M=

ZOTPALY TLARTTB— L By /Uty (GSR), Zr—r3L RIA AT —h (GTS) fillffl, 207 4F 2l —va
v oay kT IT 4=k, o, ar 7 4F 2l —a4%0 DONE BE O CLK Uil TEET,

AR— D 5t 5

R—h% G B 1 ae
EOS H A 1 EOS 18 %
CLK AFH 1 a7 N7
GTS AFH 1 GTS il
SR M) 1 Ja—rr £ h/ Uy (GSR)
USRCCLKO AH 1 SH COLK Eo 2B L 2.
USRCCLKTS AT 1 TH—brENDHE, CCLK BV BRTFA AT —]
W2 ET,
USRDONEO AH 1 S DONE & o & BRI L £
USRDONETS AT 1 7H—h&HBE, DONE BV kT A ZF —
IR0 ET,
THAODANEE
AVRARE =g e
He i KA
CORE Generator™ BL 74V —K ARA]
~ /DY AR—K Ay

ZOTVACNE, BB CHEHTEET,

Fi: 7uyZ RAM, LUT RAM, Y%L sy s <% —Y%— (DCM), &7k L 2% LUT (SRL16., SRL16_1.
SRL16E. SRL16E_1. SRLC16. SRLC16_1. SRLCI6E. SRLCI6E_1) IZ. EYrbUEY R ENUER A

BSCAN 785 4 A —7 LT EXTEST i S R ETIN TR WS 274 Fal—ar DBz a— 0 oA
7 —Mz 5 (GTS) 2 High 1Z725&, TXTD 10B /1M A AL —F L A2 T /3AAD H ) BRI HET0
BEXnFET, 2770 AT I7T 47 OEETT,
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EIE: THAY ILAVE & XILINXs

CLK A& 4 5L, JTAG ® TCK £7-1% CCCLK B a7 tiG4 a0 E |37 a7 4Fal—ay &
B—=KT o7 = AR ED 10 AL T/uy /&G CEET, ZOMBEE A R —7 T THICIE, BitGen T
B AN — b & AT DBRIC, AF—FT w7 sy 7% userclk ICREL TRMLENHVET,

USRCLKO/TS #5 & T8 USRDONEO/TS 1% . ## DONE B L CCLK o5 #HlIfT37=H AL ET,
STARTUP_VIRTEX4 % USR_ACCESS_VIRTEX4 7 U3F 47 LHizfif45& . PROM 5 —% D FPGA ~® 3t riA
el SFESFERT IV —varBN AR —hSnET, FEMIE. TUSR ACCESS VIRTEX4 | # & L TL7EEW,

VHDL 2k (/2 RA L T—S3Y)
KD 2 DODOXBIFIELR WG AT, a8 —L T T4 T4 B S ORNIAE T E 7,

Library UNISIM;

use UNISIM.vcomponents.all;

-- STARTUP_VIRTEX4: Startup primitive for GSR, GTS or startup sequence
- control.

-= Virtex-4

—-- Xilinx HDL Libraries Guide, version 14.1

STARTUP VIRTEX4 inst : STARTUP VIRTEX4

port map (
EOS => EOS, -- End of Startup 1l-bit output
CLK => CLK, -- Clock input for start-up sequence
GSR => GSR_PORT, -- Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS_ PORT, -- Global 3-state input (GTS cannot be used for the port name)
USRCCLKO => USRCCLKO, -- USRCCLKO 1l-bit input
USRCCLKTS => USRCCLKTS, -- USRCCLKTS 1l-bit input
USRDONEO => USRDONEO, -- USRDONEO 1l-bit input
USRDONETS => USRDONETS -- USRDONETS 1-bit input

)i

-- End of STARTUP VIRTEX4 inst instantiation
Verilog E81 (A2 RAV T —23Y)

// STARTUP VIRTEX4: Startup primitive for GSR, GTS or startup sequence
// control.

// Virtex-4

// Xilinx HDL Libraries Guide, version 14.1

STARTUP_VIRTEX4 STARTUP_VIRTEX4_inSt (
.EOS(E0S), // End Of Startup 1-bit output
.CLK(CLK), // Clock input for start-up sequence
.GSR(GSR_PORT), // Global Set/Reset input (GSR can not be used as a port name)
.GTS (GTS_PORT) , // Global 3-state input (GTS can not be used as a port name)
.USRCCLKO (USRCCLKO) , // USERCLKO 1l-bit input
.USRCCLKTS (USRCCLKTS), // USERCLKTS 1l-bit input
.USRDONEO (USRDONEO) , // USRDONEO 1-bit input
.USRDONETS (USRDONETS) // USRDONETS 1l-bit input
)i

// End of STARTUP VIRTEX4 inst instantiation

TR
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —%3> —h : DC ¥tk L OAA w F Kk
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& XILINXs FEIE: THAY ILAVE

USR ACCESS VIRTEX4
71)2F7 47 : 32-Bit Register with a 32-Bit DATA Bus and a DATAVALID Port

USR_ACCESS_VIRTEX4

DATA [—x—
DATAVALID [-x—

M=

ZOFY AL L AUME EYRAR —ANEDT —H |2 FPGA WO EET 7B ATEAIIICTE 2 By LIUAHT
T, ZOEFED2—/1IZiE, 32 B R DATA 23 2E DATAVALID @ 2 SO ARHVES, a7 4Fal—iay 5F—
B —Z a7 |Zi%, CCLK £721% TCK 2L £,

o7 vy ZiE, FPGA a7 4F¥ 2l —arSnizgIiZ, By AN — A F — &1 — A (PROM 72 8) OF —X
\Z FPGA BT 7 BATELIDICLET, ZOHKH %:ﬁﬁﬁa“é 1Z. STARTUP.VIRTEX4 7y /b AL AZ L m—h
TALENRHVET, STARTUPVIRTEX4 7 a2y 27i2i%, EOS (End-Of-Startup) 8 B0 7 ¥ — &N 721412 CCLK ¥
FO'DONE BV % —F —2MEH CEBINTTHANRHVET, ZnHDOE L 1H, USR.CCLK O, USR.CCLK_TS,
USR.DONE_O., BLO USR.DONE_TS 9, DONE B> High (2725& PROM Ny hENTLEHID T, BitGen O
—-g DONE_cycle: 7 F 7 ar % HL T, DONE 228 High 1222572052 T A0 E R HYET, USR.CCLK O ¥
%, FPGA WO #lEI 7 vy 712855 L £, PROM (Zi%, USR ACCESS UV AH B X — o LimT —# 2y b
GENTWDLLENRHYET, EOS N7V —hEh =5, USR.CCLK TS % Low ([ZfEFFL7= kB8 T, USR. CCLK O £°r
a0 G T HET — X Ny MR ARATe N TEE T, 2O HETIE, USR.CCLK_TS % Low [ZHERL
THRLZELTEES,

F7-. BRAM %7213 LUTRAM TEBZIRAFETH10IZ, USRACCESS LY AHIZ 32 B D ERAE 1 DZ2RFET
=4,

R—rDERHA

R—r4 AME = M BE

DATA H 32 FPGA TE YRR —24 F—Z DM — ZNSD T — 22T 7k
AT&EDHIINTTD 2 EYN LYAFTT,

DATAVALID A 1 DATA NAZADIERNE R Fi) THEINEIERLET, HO
WA ar74Xal—ary T—HY—RA7ay /D 1 A7)V
i High \Ic 7% —ravEd,

_“'U"f/ DAN 75/%

AVARB Y Z—ay HeAm
HERR AH]
CORE Generator™ XU 4 —F R
~ /DR —h NG

ZOTVANE, R CHEHTEET,

TOEYa—NLVEFEALTE YA — A F—Z&M —Z (PROM 728) DOF —ZIZ FPGA W67 7B ATELHLEIIC
4 2121%, STARTUP.VIRTEX4 7 0o/t A ARV T — T BN HY £, STARTUPVIRTEX4 £V 22— /L2
IZ. EOS (End-Of-Startup) 1§ 5237 % —FEN 7212 CCLK BL W DONE B rZa—HF —REH TEXHL9I2T DA
NBRHVET, ZHHDOE 1%, USR.CCLK O, USR.CCLK_ TS, USR.DONE_O. XX USR.DONE_TS T,
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USR.CCLK_O "> i%, FPGA WO 7oy 7128 LT, T — XM —AZ1E, USR ACCESS_VIRTEX4 L ¥ &
B —r e LinT —% ROy MR EENTWALENHVES, EOS BT —rE 726, USR.CCLK_TS % Low
WCARFFLIZIRAE T, USR.CCLK O By a s30T — & NRurobhaiirilteZ N TEET, ZOMAE

TlZ. USR.CCLK_TS % Low IZ#f L THBL B TEET,

Fr IOV 22— L EF T B-E13. BitGen ™ —g DONE_cycle: 7 A7 > ar%{#i AL T. DONE £ %3 High 1272
SRNWINCTAHLENRHVET, DONE M High I 7 —hrEfude, PROM Ny S TLEWET,

VHDL 583k (/2 RA T —2 7))

KD 2 DDXPFAELZWGEIL, a8 — LT T4 T4 EE ORI £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- USR_ACCESS VIRTEX4: Configuration Data Memory Access Port
- Virtex-4
—-- Xilinx HDL Libraries Guide, version 14.1

USR_ACCESS VIRTEX4 inst : USR ACCESSS VIRTEX4

port map (
DATA => DATA, -- 32-bit config data output
DATAVALID => DATAVALID -- 1l-bit data valid output

);

-- End of USR_ACCESS_VIRTEX4 inst instantiation
Verilog 881k (A RAVIT—3Y)

// USR_ACCESS VIRTEX4: Configuration Data Memory Access Port
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
USR_ACCESS VIRTEX4 USR ACCESS VIRTEX4 inst (
.DATA (DATA) , // 32-bit config data output
.DATAVALID (DATAVALID) // 1-bit data valid output
)i

// End of USR _ACCESS_VIRTEX4 inst instantiation

EF
Virtex-4 FPGA &t —H#'— AR
Virtex—4 FPGA 7 —# 3 —b : DC FitE B L OAAL v T Rtk
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& XILINXs FEIE: THAY ILAVE

XORCY

Z1)2F 47 : XOR for Carry Logic with General Output
XORCY

=

ZOT WAL ZLAUNME, ILAE T (O) #E o857 XOR 77— T, mE /INUOEE T 7o /v ar w457
WIHHALET, ZOFVIT4 7T AT ADF vV —F 2 —r Py INOEH XOR 7773 T, HET 7
vrvay ONEERIZRE) 132 AN hayy s 777 ar (%6 A1 AND £7213 OR 7' —1) Z & o4 SR
WCIERRCTEE,

i I 3R

AR 7
LI Cl 0
0 0 0
0 1 1
1 0 1
1 1 0

THAVDANAFE

AVAB v T—ay Tl
CORE Generator™ BL U 44—k A~A]
~7udHR—h Ry

ZOTVACNE, BB CHEHTEET,

VHDL 2k (/2 RA L T—23Y)
WD 2 SOIXNEELRNR AT, I8 — L TEr T (T B = ORI AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- XORCY: Carry-Chain XOR-gate with general output
-- Virtex-4
—-— Xilinx HDL Libraries Guide, version 14.1

XORCY inst : XORCY

port map (
o => 0, -- XOR output signal
CI => CI, -- Carry input signal
LI => LI -- LUT4 input signal

)i

-- End of XORCY inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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Verilog E81 (A RAV T —23Y)

// XORCY: Carry-Chain XOR-gate with general output
// Virtex-4
// ¥Xilinx HDL Libraries Guide, version 14.1

XORCY XORCYiinSt (
.0 (0), // XOR output signal
.CI(CI), // Carry input signal
.LI(LI) // LUT4 input signal
)i

// End of XORCY inst instantiation

s HIE R

Virtex—4 FPGA = —#— H AR

Virtex—4 FPGA & —# 3 —h : DC ¥ B L OAA > F Hi ik
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& XILINXs £

XORCY.D
Z1)S5 47 : XOR for Carry Logic with Dual Output

XORCY_D

x10721

M=

ZOTHAY L ACNI, LT (O) Em—B v ) (LO) ZFfF D FFEk7e XOR 77— T, ms C/NMUDERE 7 7

I arEARTAIZOIICERLET,

& I8 3R

AN A

LI CI 0 B&U LO
0 0 0

0 1 1

1 0 1

1 1 0

THAODANFE

AVAR =gy wJ
i HE4E
CORE Generator™ B X O\ 4 —FK A ]

ZOxTVACNE, BB CHEHTEET,

VHDL 81 (/> RAVP T —33Y)
KD 2 OO LNIFIELR NS, a8 — LT T4 T4 B = ORNCBE AT E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- XORCY D: Carry-Chain XOR-gate with local and general outputs
-= Virtex-4
—— Xilinx HDL Libraries Guide, version 14.1

XORCY D inst : XORCY D
port map (

LO => LO, -- XOR local output signal

o => 0, -- XOR general output signal
CI => CI, -- Carry input signal

LI => LI -- LUT4 input signal

)i

-- End of XORCY D inst instantiation

Virtex-4 5475') 774K (HDL F)
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Verilog E81 (A RAV T —23Y)

// XORCY D: Carry-Chain XOR-gate with local and general outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
XORCY D XORCYiDiinSt (
.LO(LO), // XOR local output signal
.0(0), // XOR general output signal
.CI(CI), // Carry input signal
.LI(LI) // LUT4 input signal
)i

// End of XORCY D inst instantiation

MR
Virtex—4 FPGA = —¥%#— H AR
Virtex—4 FPGA & —#>— : DC #1EB L OAA v F Fik
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& XILINXs FEIE: THAY ILAVE

XORCY_L
71)S5 47 : XOR for Carry Logic with Local Output

XORCY_L

oS

X10720
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VHDL &Rk (/2 RAVST—23Y)
WD 2 DDOXLPFAELIRWG AL, 28— L T T4 7 4 H5 5 ORISRV FHT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- XORCY L: Carry-Chain XOR-gate with local => direct-connect ouput
-- Virtex-4
-- Xilinx HDL Libraries Guide, version 14.1

XORCY L inst : XORCY L

port map (
LO => LO, -- XOR local output signal
CI => CI, -- Carry input signal
LI => LI -- LUT4 input signal

)i

-- End of XORCY L inst instantiation
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EIE: THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

// XORCY L: Carry-Chain XOR-gate with local (direct-connect) output
// Virtex-4
// Xilinx HDL Libraries Guide, version 14.1
XORCY_ L XORCYiLiinSt (
.LO(LO), // XOR local output signal
.CI(CI), // Carry input signal
.LI(LI) // LUT4 input signal
)i

// End of XORCY L inst instantiation

s HIE R
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