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EMAC

Y3747 : Fully integrated 10/100/1000 Mb/s Ethernet
Media Access Controller (Ethernet MAC)

MAEE D7 I3y

THAY TLAVE At B4

DSP48 U3 T 47 : 18x18 Signed Multiplier Followed by a
Three—Input Adder with Optional Pipeline Registers

MULT18X18 Y7 17 : 18 x 18 Signed Multiplier

MULT18X18S Y37 47 : 18 x 18 Signed Multiplier — Registered Version
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HAyH AUR—Rk

FHAY TLAVR

At BA

BUFG

Y2747 : Global Clock Buffer

BUFGCE U35 47 : Global Clock Buffer with Clock Enable

BUFGCE_1 VX7 47 : Global Clock Buffer with Clock Enable and
Output State 1

BUFGCTRL U7 47 : Global Clock MUX Buffer

BUFGMUX 7YX 47 : Global Clock MUX Buffer

BUFGMUX_1 U547 : Global Clock MUX Buffer with Output State 1

BUFGMUX_VIRTEX4

Y2747 : Global Clock MUX Buffer

BUFIO V547 : Local Clock Buffer for I/0

BUFR 7*U27 47 : Regional Clock Buffer for I/O and Logic
Resources

DCM_ADV 7V 47 : Advanced Digital Clock Manager Circuit

DCM_BASE U7 47 : Base Digital Clock Manager Circuit

DCM_PS 7'VX7 47 : Digital Clock Manager with Basic and Phase
Shift Features

IBUFG U5 47 : Dedicated Input Clock Buffer

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

PMCD 7"V 47 : Phase-Matched Clock Divider

a2 74% 2L —23>/BSCAN aVviR—xR2k

TFHAY TLAVK

At B

BSCAN_VIRTEX4

U747 : Virtex®-4 JTAG Boundary—Scan Logic Access
Circuit

CAPTURE_VIRTEX4

ZUIF 47 : Virtex®4 Boundary Scan Logic Control Circuit

FRAME_ECC_VIRTEX4

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

ICAP_VIRTEX4

V7 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

U7 47 : 32-Bit Register with a 32-Bit DATA Bus and a
DATAVALID Port

10
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FAHEwYRF1/0

FHAY TLAVR

At BA

GT11_.CUSTOM

Z'UX7 47 1 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

GT11CLK

U747 : AMUX 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 MGT's

GT11CLKMGT

U747 : Allows Differential Package Input to Drive the
Two Vertical Reference Clock Buses for the Column of MGTs

I/0 AviR—%2b

FHAY TLAVE

AR

BUF

U3 47 : General Purpose Buffer

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

IBUFDS U5 47 : Differential Signaling Input Buffer

IBUFG U5 47 : Dedicated Input Clock Buffer

IBUFGDS 7'V (7 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

IDELAY 7'V 47 : Input Delay Element

IDELAYCTRL U347 : IDELAY Tap Delay Value Control

[OBUF Y5 4+~ : Bi-Directional Buffer

IOBUFDS U7 17 : 3-State Differential Signaling I/O Buffer with
Active Low Output Enable

ISERDES U35 47 : Dedicated I/O Buffer Input Deserializer

KEEPER 7YX 47 : KEEPER Symbol

OBUF V747 : Output Buffer

OBUFDS U7 47 : Differential Signaling Output Buffer

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

OBUFTDS V7 47 : 3-State Output Buffer with Differential Signaling,
Active-Low Output Enable

OSERDES V37 47 : Dedicated IOB Output Serializer

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

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

and 3-State Outputs
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JatyY

FHAY TLAVE

AR

PPC405_ADV

7U3F 47 : Primitive for the Power PC Core

RAM/ROM

FHAY TLAVR

At B

FIFO16

V747 : Virtex—4 Block RAM Based, Built-In FIFO

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

RAM16X1D_1 7U3T 47 : 16-Deep by 1-Wide Static Dual Port Synchronous
RAM with Negative-Edge Clock

RAM16X1S V7 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X1S_1 ZUSF 47 : 16-Deep by 1-Wide Static Synchronous RAM
with Negative-Edge Clock

RAM16X2S V747 : 16-Deep by 2-Wide Static Synchronous RAM

RAM16X4S U747 : 16-Deep by 4-Wide Static Synchronous RAM

RAM16X8S 7VIT7 47 : 16-Deep by 8-Wide Static Synchronous RAM

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

RAM32X1S5_1 VT 47 : 32-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

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

RAM32X4S V3T 47 : 32-Deep by 4-Wide Static Synchronous RAM

RAM32X8S V3T 47 : 32-Deep by 8-Wide Static Synchronous RAM

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

RAM64X15_1

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

RAM64X28

ZVIT7 47 : 64-Deep by 2-Wide Static Synchronous RAM

RAMB16

7'UI7 47 : 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with Configurable Port Widths

RAMB32_564 ECC

V3747 1 512 Deep by 64-Bit Wide Synchronous, Two—Port
Block RAM with Built-In Error Correction

ROM128X1 ZYIT 47 1 128-Deep by 1-Wide ROM
ROM16X1 V7 47 : 16-Deep by 1-Wide ROM
ROM256X1 7VIT 47 . 256-Deep by 1-Wide ROM
ROM32X1 ZVIT 47 32-Deep by 1-Wide ROM
ROM64X1 Y747 : 64-Deep by 1-Wide ROM

12
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LOREZELUVITYF
FHALY TLAVE ERER

FDCE

VX717 : D Flip—Flop with Clock Enable and Asynchronous
Clear

FDCE_1 U5 47 : D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Clear

FDCPE 7°YX7 47 : D Flip-Flop with Clock Enable and Asynchronous
Preset and Clear

FDCPE_1 7"U37 47 : D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Preset and Clear

FDRSE U277 : D Flip-Flop with Synchronous Reset and Set
and Clock Enable

FDRSE_1 ZV27 47 : D Flip—Flop with Negative-Clock Edge,
Synchronous Reset and Set, and Clock Enable

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

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

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

I LIRS

FHALY TLAVE

At EA

SRL16

V7 47 : 16-Bit Shift Register Look-Up Table (LUT)

SRL16_1 U547 : 16-Bit Shift Register Look—Up Table (LUT) with
Negative—Edge Clock

SRL16E VX7 47 : 16-Bit Shift Register Look-Up Table (LUT) with
Clock Enable

SRL16E_1 U747 : 16-Bit Shift Register Look-Up Table (LUT) with
Negative—Edge Clock and Clock Enable

SRLC16 V747 : 16-Bit Shift Register Look-Up Table (LUT)
with Carry

SRLC16_1 V7 47 : 16-Bit Shift Register Look-Up Table (LUT) with
Carry and Negative—Edge Clock

SRLCI6E U547 : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Clock Enable

SRLCI16E_1 U747 : 16-Bit Shift Register Look-Up Table (LUT) with

Carry, Negative—Edge Clock, and Clock Enable

AS5ALR/CLB FYSF47J

FHALY TLAVE

a8

BUFCF

U7 47 : Fast Connect Buffer

LUTI

U747 1 1-Bit Look-Up Table with General Output

LUTI1.D

VX7 47 1 1-Bit Look-Up Table with Dual Output

Virtex-4 54731 7AAFK (HDL )
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THAY TLAVE 5B

LUTI_L VX747 1 1-Bit Look-Up Table with Local Output

LUT2 VT 47 : 2-Bit Look-Up Table with General Output

LUT2.D V747 : 2-Bit Look—Up Table with Dual Output

LUT2.L V747 : 2-Bit Look—Up Table with Local Output

LUT3 U547 : 3-Bit Look-Up Table with General Output

LUT3.D VX747 1 3-Bit Look-Up Table with Dual Output

LUT3_L U547 1 3-Bit Look—-Up Table with Local Output

LUT4 U35 47 : 4-Bit Look-Up-Table with General Output

LUT4.D U35 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 ZUIT 47 1 2-to—1 Multiplexer for Carry Logic with Dual
Output

MUXCY_L 7YIF 47 ¢ 2-to—1 Multiplexer for Carry Logic with Local
Output

MUXF5 TVIT7 47+ 2-to—1 Look-Up Table Multiplexer with General
Output

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

MUXF5_L ZUF7 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output

MUXF6 VX747 : 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF6_D VT 47 1 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXF6_L ZVIT 47 1 2-to—1 Look-Up Table Multiplexer with Local
Output

MUXFE7 V7 47 : 2-to-1 Look-Up Table Multiplexer with General
Output

MUXF7_D Y7 47 : 2-to—1 Look-Up Table Multiplexer with Dual
Output

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

MUXF8 TVIT7 47+ 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF8_.D U747 : 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF8_L U747 : 2—to—1 Look—Up Table Multiplexer with Local
Output

XORCY VX747 : XOR for Carry Logic with General Output

14

http://japan.xilinx.com

Virtex-4 54731 H4F (HDL )
UG619 (v12.2) 2010 4£ 7 B 23 A



& XILINXe ET1E: Jroovaril
THAY TLAVE FiEA
XORCY_D 7’VI7 47 : XOR for Carry Logic with Dual Output
XORCY_L U35 47 : XOR for Carry Logic with Local Output
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BSCAN_VIRTEX4

7'V XF 47 . Virtex®-4 JTAG Boundary-Scan Logic Access Circuit

BSCAN_VIRTEX4

CAPTURE
DRCK
RESET

TDO1
SEL

SHIFT
TDI

UPDATE

X10093

BE
TOFHAL TL AT 5L, JTAG RO Zx vy ady s arha—S2 N L THERY v/ ~T 7B AT
XHDT, WHFEITT YA & FPGA OFH JTAG BB o@EE afEicLE£7,

ZDOTFHAL L ANDE A AR AT, JTAG_.CHAIN B DR EICHEVy, JTAG USER i 4 1 -2 (USERL 7>
5 USER4 £T) BMABIENET, USER S D 4 DT _XRCEMAHTBIT1E, 2V AV 4 DAV ARZ LV m—hL
JTAG_CHAIN A ELET,

A BT —XTIF X DONRTUEY ZX Y DFEMIIOWTL, T — Y — a2 R TN,

R—bDEREA

R—r% BT ] B EE

CAPTURE H D 1 USER i B MR BPIAENDET 7T 4712720, JTAG TAP 2 b —F R
CAPTURE-DR A7 —hZ72% & High IZ7 ¥ —hSnE 7,

DRCK H 1 JTAG_CHAIN {Z& > THI0 Y4 Th7= JTAG USER et riAEND

LT T 47220, JTAG TAP =t b —F 78 SHIFT-DR A7 —h£721%
CAPTURE-DR 2T —hMI7Z%é TCK B U LRIUEAH DL ET,

RESET 7 1 USER B MRt AAENDET 7T 4712720, JTAG TAP 2 ha—F M3
TEST-LOGIC-RESET A5 —RZ72%¢ High I 7 —hrEhvE1,
SEL ) 1 JTAG iy L U AZIZ USER My B R at A IAEN T2 2R LET,

UPDATE-IR AT —NI5ET 7T 4712720, HiLn G i rA £ 5
FTTIT 47T DEEICRVET,

SHIFT H 1 USER i B M FEHIAENDET 7T 4712720, JTAG TAP =i b —F A3
SHIFT-DR A7 —MZ725& High (27 —h&hE9,

TDI Hi 77 1 TDI B> ERICMEA M HILET,

UPDATE H 1 USER i B DR PIAENDET 7T 4712720, JTAG TAP 2 b —F M
UPDATE-DR A7 —hiZ725 L High (I27 ¥ —FrE&NEd,

TDO A7 1 USER M NFEAAAENDET 7T 4712720, 4 JTAG TDO BT

X, 27820 TDO1 B ~DF —Z A IO RENE T,
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THAVDANFE

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

EARTREE IR 1%

B 24T E T4k | ERER
JTAG_CHAIN R 1.2.3.4 1 TV AVRDA AL A TP R REZR JTAG USER fin 4y
BAaEFEELET,

VHDL 2t (A REV T—23Y)
WD 2 DOWEXNFEELLWGEEIFaE—L, = T4 7B S 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 12.2

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
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28 FHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BSCAN_VIRTEX4: Boundary Scan primitive for connecting internal logic to
// JTAG interface.

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

BSCAN_VIRTEX4 #(
. JTAG_CHAIN() // 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
.TDO(TDO) // Data input for USER function

):
// End of BSCAN_VIRTEX4_inst instantiation
EF
Virtex-4 FPGA t—H— H AR
Virtex-4 FPGA 7 —% > —} : DC FitEl L OAA v T Rtk
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& XILINXs E2E: THAY ILAVE
BUF
7'\ X5 47 : General Purpose Buffer
BUF
| > (6]
BmE
ZOTHA L AUNE, WA DOIERER Y77 TT,
ZOTLAVMIRER DT, MAP ICX> THIBRENET,
THAVDARFE
OV AN, BIBETORMEHTEET,
AR
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —# > —h : DC ¥t B L DA A~ F Fi
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28 FHAY ILAVE & XILINXs

BUFCF

7' 25 147 : Fast Connect Buffer
BUFCF

o

X10653

M=

ZDOTWAL ZLAUNME, —EOBEHAnY Y78 LUT O 1% BI0D LUT O A ICESEER T 57202 H 5, B
—DEREE N T TT, ZORNy TR AT HE, CLB Xy 7biThhvEd, LUTIZ. 4 DET 1 2DOFL—
TELTHERTEET,

THAUDANAFE

AVAR =gy HeuE
HERR S
CORE Generator™ L w4 —F ARy
~ 7D R—k A~ H]

VHDL &Rk (/2 RAVS T —23Y)

WD 2 OOREIPFELLRVWB A IZat—L, =T 4T 4B S ORI T £,
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 12.2

BUFCF_inst: BUFCF (

port map (
0 => 0, -- Connect to the output of a LUT
1 => 1 -- Connect to the input of a LUT
)

-- End of BUFCF_inst instantiation

Verilog 581t (A2 RE2 T —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 12.2

BUFCF BUFCF_inst (
.0(0), // Connect to the output of a LUT
_1(1) // Connect to the input of a LUT

);
// End of BUFCF_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs E2E: THAY ILAVE
MR
Virtex-4 FPGA =t —#— H AR
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& XILINXs

BUFG

7°1) X7 47 : Global Clock Buffer
BUFG

o

X1065 4

M=

ZDOTHAL ZVAUNI, 77 TIMARKRENANY T 7T, AX 2 — %M TEEE DT D20, 7 a— Uil
U —A~DIE F I LE T, BURG X, 8% Eyh/ Vv berayd A X—TNREDT 7T IR KEW R

Ry FyMERINET,

R—bDEREA

R—r4 2L 5] HHE
I AT 1 rayy Ny 77
0] Hi 7 1 rayy NyT7y NS

THAVDANAE

ARG =gy aJ
i 4%
CORE Generator™ B L O 4 —FK A
~7udYR—h R Ay

VHDL 83k (/2 RA T —2 7))

WD 2 DOEXPFIELRWIG S ITat—L, =TT B S ORNTIEV T £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- BUFG: Global Clock Buffer (source by an internal signal)

-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

BUFG_inst : BUFG

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

-- End of BUFG_inst instantiation

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

. —" -, ~ ~
Verilog 881k (A2 RAL T —3Y)
// BUFG: Global Clock Buffer (source by an internal signal)
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
BUFG BUFG_inst (

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

);
// End of BUFG_inst instantiation
5 HIE R
Virtex—4 FPGA == —+4"— b AK
Virtex-4 FPGA 7 —# 3 —F : DC fitEB L OAA v F Kk
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& XILINXs

BUFGCE

7'V =5 4147 : Global Clock Buffer with Clock Enable

CE

| ]/\ (0]
BUFGCE

X9384

M=

ZOTHAY ZLAVNE, Iuy ) AR—=T M ETa— 0 Juyy NyT7 7T, O WAE, 7ay s A 32—V
(CE) 28 Low GET 2757 47) ®EXIZ 012720 F 3, CE 2 High (27228 1T AJTOMED O I & F T,

i I 2R

AR

I CE

X 0

[ 1

THAODANFE

ARG =g il

HHE HE2E

CORE Generator™ B L O 4 —FK AR ]

~7rdOHR—h ]

VHDL 2k (/2 REA T —23Y)

KD 2 SORESTNIFELEWEEA o — L., = T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;
-- BUFGCE: Global Clock Buffer with Clock Enable (active high)

- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

BUFGCE_inst : BUFGCE

port map (
0 =0, -- Clock buffer ouptput
CE => CE, -- Clock enable input
1 =1 -- Clock buffer input
):

-- End of BUFGCE_inst instantiation
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& XILINXe

Verilog 58k (A1 RAVL T —23Y)
// BUFGCE: Global Clock Buffer with Clock Enable (active high)

// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

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

.CE(CE), // Clock enable input
RIQ) // Clock buffer input

)
// End of BUFGCE_inst instantiation
5 MR 1R ¥R
Virtex—4 FPCGA =t —#— H AR
Virtex-4 FPGA 7 —4 3 —1 : DC fiEB L OAAL v FFiE
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& XILINXs

BUFGCE_1

7°1) X5 147 : Global Clock Buffer with Clock Enable and Output State 1

CE

S

BUFGCE_1

X9385

ME

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

MR

AR 4 5
I CE (0]

X 0 1

I 1 I
FHEALDANFE

Y S E BN i

HeR el

CORE Generator™ BL 74V —K ARA]

VHDL iEif (f 2V RAE T —23Y)

WD 2 DORESCREFIEL WA T — L, = T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

BUFGCE_1_inst : BUFGCE_1
port map (

0 =>0, -- Clock buffer ouptput

CE => CE, -- Clock enable input
1 =1 -- Clock buffer input

);

-- End of BUFGCE_1_inst instantiation

28
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& XILINXe

Verilog ik (A RAV L IT—23Y)
// BUFGCE_1: Global Clock Buffer with Clock Enable (active low)

// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

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

.CE(CE), // Clock enable input
RIQ) // Clock buffer input

)
// End of BUFGCE_1_inst instantiation
Ee iE
Virtex-4 FPCGA =t —4— H AR
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Virtex-4 54731 7AAFK (HDL )

UG619 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com

29


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

28 FHAY ILAVE & XILINXs

BUFGCTRL
71JX5 47 : Global Clock MUX Buffer

BUFGCTRL

st |
CEO |
CE1 |
IGNOREQO |

IGNORE1 |

X10096

M=

BUFGCTRL 1%, 2 2D /vy 7 A& R/ IERBDO TV F D 2:1 ~ v F 7L 7% U THET 57 r—
v ovy s Ry 77 TY, Virtex—4 LLATO FPGA IZE& END7 u— b Zuyy Ny 7 72 e 3B msi
TRY, SEIERHEEEDHEH B L ORI AT OV Z A FHETT, BUFGCTRL 1%, 7wy 7 {tiG LISt o ik
WZHE T ET,

R—rDERHA

R—h% 247 ) HaE

@) 7 1 rsay i e

10, 11 N 1 ray I RN
(Ehzh)

10: 7avy7 A
n: 7y A

CE0. CE1 AT 1 sayy Ax—7IWV A}, CEE UL, %r7avI A0 rayy A
(EnTh) | F=T VAT, 7w AjERRTLEXIHEHLET, Ak
W 572012 CEE U E2FEHT 561, By Ty 7 /AR—L K Z AL
ERETHLERHVET, BHEHIRWGES, 7y Tl )y
FRRETDHAMREENR DV ET,

S0, S1 V| 1 rayy wLINAT), SEL, KFruv s AT orays Ly
(FhEh) | APAJITT, ANERRT LD S E2FEHTEHE61E. Eyh
Tl BLOR—IVR Z A 2B M AT HERHVET, CEE &
1T 72y EHEM TS Thrayy Uy T NEETHIEILHY
FEAN, HI7ay B B NLON 1 Jay s AT %I
BB WHYET,

IGNOREO, IGNORE1 AF 1 /27 IGNORE A ], IGNORE ¥ (. BUFGCTRL 12 XV EITENS
(EFENFN) | AAvF TAITYXLENARATHEEIEHLET,
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& XILINXs Eo2E: FHAY TLAVE
THAUDANAE
ARSI =y A
£ i1
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
FERATTRRGRME
J& £ 247 =} TIAILL | BB
INIT.OUT £ 0.1 0 227 4%l — a0 BURGCTRL H ) 0 #)
A48 7E
PRESELECT.I0 7 =A%k | FALSE, TRUE | FALSE TRUE IC E$ 5L, 27 4Fal—a%Ic 10 A
NnhshEd,
PRESELECTIl | 7—ft#k | FALSE, TRUE | FALSE TRUE ISR ET B L, o 74 F 2l —vaviic Il A
BB HENET,

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

s HIEHR

Virtex-4 FPGA . —#— H AR

Virtex—4 FPGA & —# 3 —1 : DC $¥E B I O A F H ik
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28 FHAY ILAVE & XILINXs

BUFGMUX

7°1) X7 47 : Global Clock MUX Buffer
BUFGMUX

10

O
il
S

X9251

M=

BUFGMUX 1~ /VF 7L 7V DRER S/ 0 — )L Juayy Ny 77T, 2 OO ANF17ay7 (10 BLON) O\
MERIRTEES, BLZMAT (S) 2 Low DA 10 DIE 523 1 (O) IZBIRSNET, S 78 High oA IE. 11
DOIEED O IZHIRSNET,

BUFGMUX B XL BUFGMUX_1 TiZ. S OENEL L% 7 ay IR0 LA E TSN AH ST AT — 3 B
DE4, BUFGMUX IZH /1AT —R28 0 1T, BUFGMUX_L 1T I AT — RS 1 ICfRBEESn£1,

AE : BUFGMUX Tl S MM A ENBE RO T T 47 Zuyr =y (10 £213 1) T HAIORT— B3 FET
IT4 7T DFEFREFFINFET,

i IE R

AR H
10 N S 0]

10 X 0 10

X I1 1 I1

7 0
X l 0

R—rDERHA
R—r4£ RAT 5 e
10 AT 1 ravy 0 A
1 AT 1 says 1 AH
o 7y 1 sy MUX H
S AT 1 Sy L 2 AS
FHALLDAN T %
AAR =g Heds

i A A
CORE Generator™ B L O 4 —FK A ]
~7udYR—h A
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& XILINXs E2E: THAY ILAVE
MR
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28 FHAY ILAVE & XILINXs

BUFGMUX_1
7°1) 25 47 : Global Clock MUX Buffer with Output State 1
BUFGMUX_1
10
(0]
11
Gy
B =

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

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

HE%

AR Hh

I0 I S 0]

10 X 0 10

X 11 1 I
X 1 1
X l 1

THAODANFE

A AH T = ay A

e i1

CORE Generator™ BL O 4 —FK RA]

~7aDYR— )

EX LR
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& XILINXs 2B FHALY ILAVE

BUFGMUX_VIRTEX4

7" X7 47 : Global Clock MUX Buffer

BUFGMUX_VIRTEX4 o

10
1
_S |

X10097

M=

ZOTHALy TV AUNE, 2 oD N 1 >Druay s BV I RSy Ny Ty T, 20T
UIF ¢ 713 BUFGCTRL 123V TEY, —EO L2728 High 7713 Low IZEGE SN TWET,

TOTLAVNEI, SEVERL N E LV ELTEALEYT, SEUE, Z) o F2RASIEFTION-OTHLHIEZ 5280
TEET, SEVORYINT YT/ AHR—IVR ZAANZEST, HLnay 720X DRI, ZORIOZ Oy D457
POVARH NENDNEI PRI FEVET, SEUREYRT v XA TBCCCK.S XVHEI, I/0 23 High 72>5 Low (Z4)
DERDDENIEALLTZHGE . /O O&RS 72 VAT SN FER A, SEVRHR—VR XA LDZIZEL LG AL,
RISV ANHDESNET R, TV FNRAETHZEEIHVEEA, WTHOHATH, HATEBENFD7ay s
37uvy ATV LNIZH LW ey 7280y E9,

S0 &Sl DEYNT Y /HR—R ZALET, CEO & CEL XA H ERV=y Tl b Py U4 3
#LLTWET (INIT.OUT = 0 DIFEE),

ZOTL A MOYINEE 2 4%, BUFGCTRL @ S B L [RIEE T,

R—rDERHA

R—r4& AL = B ge
O H 1 vy 7
I1: 10 AN 1 ravy 7 NJJ
SO : Sl AH 1 sy L7 AT
FHFALDANFE
AARBR S E—a wJ
fi HE4E
CORE Generator™ B L O 4 —FK A ]
~7adHR—h ol
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 SOMEIBHFAELRVF AT —L, ZoT 4T+

Library UNISIM;
use UNISIM.vcomponents.all;
-- BUFGMUX_VIRTEX4: Global Clock Buffer 2-to-1 MUX

- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

BUFGMUX_VIRTEX4_inst : BUFGMUX_VIRTEX4

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

-- End of BUFGMUX_VIRTEX4_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// BUFGMUX_VIRTEX4: Global Clock Buffer 2-to-1 MUX
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

BUFGMUX_VIRTEX4 BUFGMUX_VIRTEX4_inst (
.0(0), // Clock MUX output
_10(10), // ClockO input
_11(11), // Clockl input
_S(S) // Clock select input

)
// End of BUFGMUX_VIRTEX4_inst instantiation

EER N

Virtex-4 FPGA . —#— H AR

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

DRIV ET,
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& XILINXs

BUFIO

7"V =5 147 : Local Clock Buffer for I/0

BUFIO

X10099

M=E

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

Ty VY —AIEEE TEEE A,

R—bDEREA

R—r4 24T = H e
© 7 1 =S4V
: Ay 1 ALON)
FHALDANF &
A VARR L T—q Heds
E i N}
CORE Generator™ BL O 4 —FK K]
~7udHR—h ]

VHDL Bk (/2 RAVI T —2 7))

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

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFI0: Clock in, clock out buffer

- Virtex-4

-- Xilinx HDL Libraries Guide, version 12.2

BUFIO_inst : BUFIO

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

-- End of BUFIO_inst instantiation

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

Verilog 583k ([ RA S T —23Y)
// BUFI10: Local Clock Buffer

// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

BUFIO BUFIO_inst (

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

);
// End of BUFIO_inst instantiation

B3 R

Virtex—4 FPGA . —#— H AR

Virtex—4 FPGA & —# > —h : DC ¥ B L OAA > F Hi ik
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& XILINXs F2E: THAY ILAVE

BUFR

7°1) =5 4 7 : Regional Clock Buffer for I/O and Logic Resources

1 BUFR o

X10098

M=

BUFR (Z7uy 7 Ry 77T, Za—s3)L ZJuyZ YU—MnB3MN L TRY, 7ay 7l N O HHr7ay 7 2o MM
ray 7E B AL ET, BUFR X, FICFEIRN OV —2 a0 7y s wo b 2 Sk BET 570y 7580 7oy 7
Fwh 2 OFBRE)TExET (K 3 /ey ZiEEET), BUFIO L4720 BUFR (X I/O a2 Tl RLray s
B L O T 57y 7 ovy 7 U —A (CLB, 7 ryZ RAM 728) HEEE T £9, BUFR (%, BUFIO @
WAhe—n A2 —ax I OELLNTHEISNE T, /uvZ AMEBES AL ay /&2 35288 T
F1, DEOBREMEIX. 1 ~ 8 DEH T, BUFR (X, Z70v7 AL DYV Z LU T ANHRTL L ~DZEHa
D) — AR T 7V r—a izl CWET, BE. 1 >O7uy 7l (V—yat v Zayy 2y hU—7 2
D) 121X BUFR 28 2 D& £ ET, FHRFNZIX BUFR 1T E FNLER A,

R—bDFH
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N T 20T 200 230y S ET,
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HE R
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ARG R 1%

B BT & TIAIE sRER

BUFR_DIVIDE P BYPASS, 1. 2,3, 4,5, | BYPASS HAZav iz ARy &5 LEray
6.7.8 BT HMEIIMERELET,

SIM_DEVICE | VIRTEX4 ., VIRTEX5, VIRTEX4 BUFR ® CE L AT & E®mLET,
VIRTEX6
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28 FHAY ILAVE & XILINXs

VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

BUFR_inst : BUFR
generic map (

BUFR_DIVIDE => "BYPASS", -- "BYPASS'™, "1, "2'", "3", "4", "5, "6, "7, "8"

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

0 =0, -- Clock buffer output

CE => CE, -- Clock enable input

CLR => CLR, -- Clock buffer reset input

1 =1 -- Clock buffer input

);

-- End of BUFR_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// Virtex-4/5, Virtex-6
// Xilinx HDL Libraries Guide, version 12.2

BUFR #(

-BUFR_DIVIDE("'BYPASS'), // 'BYPASS'", "1', "2'", "3", "4", "5", "6, "7, "8"

_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

RIQ) // Clock buffer input

)
// End of BUFR_inst instantiation
5 MR 1F ¥R
Virtex—4 FPGA == —4%— b AF
Virtex-4 FPGA 7 —# 3 —1 : DC FiEB L OAA v FFiE

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs

CAPTURE_VIRTEX4

7'\ X5 47 : Virtex®-4 Boundary Scan Logic Control Circuit

CAP | CAPTURE_VIRTEX4

CLK |

X10100

M=

ZDOTVAY TLAVMEI VI AZ ()T 7y T Ty F) EROF YT F v HIEBIOFOXAIL T E2HHLE
Ty V=R RREIT, O 7 Falb—iay R—MaSICIVIREENFT T, 2O L AU MLV
BlE, T=HTar7 X ab—yary JayZiIZmBL V=R Ay r3nEd, LIORZ (T 7y ET9F) O
BEDOHIHEFr7F ¥ TExET, LUT RAM, SRL, 727 RAM OfEHY —R AN 7ENFETH, T 7 Fy TEFH A,

CAP 12 5% High I27 % —hT5&, WizrZay 73 Low 75 High ICHIN b BT ASAANDL I AZ RN F %7

FrENFET, TIHNLITIL MY (CAP 27 —hLTWBHEED CLK DOER) O NZT —EZNFr 7 FvEh
F9, V=K% 1 BOT —H X7 F X IZIHICHIB I 2121%, 20=1 A MZ ONESHOT=TRUE J& %8

jjn[/ijﬁo

R—bD &R EA

R—r4% KA ] e
CAP ATy 1 V—K/8w2 %57 F 5 MK
CLK AT 1 V=R s X% T Fx sayy
THAVDANEE
AVAF =y e
i AR
CORE Generator™ 3L U\ ¥ —K Nl
~7aDYR—k ]

ELBIET 20 ANWBLIOGH 2T X TTFFA L ET,

AR R 1%

B 847 B

FTI+ILE

FiER

ONESHOT

7 — A% | TRUE, FALSE

TRUE

CAP NIAZEIZ 1 BIDOY—R Ry 72 FITLET,

Virtex-4 54731 7AAFK (HDL )
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28 FHAY ILAVE & XILINXe

Verilog Instantiation Template

// CAPTURE_VIRTEX4: Register State Capture for Bitstream Readback
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

CAPTURE_VIRTEX4 #(
-ONESHOT(*'TRUE') // "TRUE"™ or "FALSE"
) CAPTURE_VIRTEX4_inst (
.CAP(CAP), // Capture input
.CLK(CLK) // Clock input

)
// End of CAPTURE_VIRTEX4 inst instantiation
=Y =E
& 15
Virtex-4 FPCGA =t —#% — H AR
Virtex-4 FPGA 7 —# 3 —1 : DC fiEB L OAAL v FFiE

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs F2E: THAY ILAVE

DCIRESET
7°1) 25 47 : DCI State Machine Reset (After Configuration Has Been Completed)

DCIRESET
RST] | LOCKED

X10101

M=

TOFH Ay TLAUNT, T4 F 2 —a B2 DCl AT —h w2 &)y T A0 HLET,

R—b D& A

R—r4£ 247 =) HEBE
LOCKED H A 1 DCIRESET LOCK 27 —&Z A H}
RST AH 1 DCIRESET FE[RIV-EY AT

THAODANFE

AVARB L Z—ay HeAE
HERR S
CORE Generator™ L w4 —F ARy
~7rdOHR—h A A]

VHDL gk ([ RAVL T—3Y)

WD 2 OOREIPFELLRWB A ITat—L, = T4 T4 EE OB T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-— DCIRESET: DCI reset component

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

DCIRESET_inst : DCIRESET

port map (

LOCKED => LOCKED, -— DCIRESET LOCK status output

RST => RST -- DCIRESET asynchronous reset input
)

-- End of DCIRESET_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// DCIRESET: Digital Controlled Impedance (DCI) Reset Component
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

DCIRESET DCIRESET_inst (
-LOCKED(LOCKED), // 1-bit DCI LOCKED Output
-RST(RST) // 1-bit DCI Reset Input
):

// End of DCIRESET_inst instantiation

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

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

44 http://japan.xilinx.com
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& XILINXs F2E: THAY ILAVE

DCM_ADV
7'\ X5 47 : Advanced Digital Clock Manager Circuit
cux | POMADY | o
CLKFB | | CLK90
RST | | CLK180
PSINCDEC | | cLk270
PSEN | | CLK2X
PSCLK | | CLK2X180
DADDR(6:0 | cLKDV
DI(15:0 | CLKFX
DWE | | CLKFX180
DEN | | LOCKED
DCLK | | PSDONE
DO(15:0)
|
| DRDY

X10102

M=

ZOT WAy U ANE, M HIERSRE R L OVE B A sl e A o T F b —va /a7 4 F a2l —
T alm[fE’2 DLL T7, ZDaVR—FR U MI, VAT A TREIIRDEEO /0y 7 &3S THIET 272012, %
<D FPGA 77V —varTHEHINET, ¥4Iy Var74Fal —ay B RERE G113, DCM_BASE £7-
X DCM.PS 2o R — b HLET,

R—rDERHA

R—r% 73 A 5] HaE
a7 W/ NT)
CLRO tH7) ! CLKIN O 2 i 3L W U W 0 s oy & AL ES, 774 Vb TI,

CLKIN_DIVIDE BY 2 g% TRUE (Z§% & L7=5A LLak %, CLKIN O A 20 J& # 5
CLKIN @ ERUIZ7220E T, CLKFB ¥k L1- 4 . CLKO 1% CLKIN @
PEACHT Z B ET,

CLK90 H 1 CLKO E[RICE BB TILAEE 90 FEL 7L icrmy 2 a iU ET,

CLK180 7 1 CLKO LRUA M E CALiH%E 180 FEY 7 hL7=ray s AL ET,

CLK270 i 1 CLKO &[RIU AW CThiti% 270 fEL 7 Lizray 2 & H L ET,

CLK2X A 1 T a—T 4 AT 50-50 |2 HEFHEESALIZ, CLKO &AL AR U TR B 2 3%

Drry 7wt ILET, DCM 23uy ZREEICRDE T, AMER A Z7ay 270 1
f&C. T a—T 4 FAZNMN 25-75 DIy 7N CLK2X IZH DS FET, Zhicky,
DCM XY —Z ZayZIZk L CIELWT vy Tay 2R RBIZRD £,

CLK2X180 ) 1 CLK2X &R U A BT ARZ 180 FE 7ML Termy 2 & M TJLET,
CLKDV 7 1 CLKO EAZAHZ3[F T, CLKIN O A 208 Ma oy Ja Lizzay 78 i S

T, AT DH4%%E0%. CLKDV DIVIDE @I THRELET, T 74V TlE,
CLKIN DIVIDE BY 2 J& % TRUE (2% E LT= 6 Lighix. CLKIN O %8 i £
1L CLKIN O JE P E LR CIZ720FET,

Virtex-4 54 7351) 5i4F (HDL )
UG619 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com 45




& XILINXs

R—bt4 A

=]

i He

CLKFX A

WOXTROONDJE W DIy = HHLET,
CLKFX @ Jf# % = (M/D) x (CLKIN 4 %h J& 3 #%)

ZOA T, M L CLKFX MULTIPLY EMECTHEL. D I CLKFX DIVIDE J& M CHa

ELET, M BLUD OEOHH, ANBLOH O FEE#HIHIL, 207 —%7
IF DT —H—b BB TLEE, CLKFX HADNNE LRy Ui, 74—
KRy 232 (CLKFB) M S H L&, CLKO, CLK2X, 3L CLKDV D H EA
DTy PITRIZBIVET, M & D DIEICAKRED 720 GE | ALFIE D Ahrays 4
AN EICHIZBNET, T 74/ TlE, CLKIN.DIVIDE BY 2 J&#:% TRUE (Z#%
ELTZGA LIAMT, CLKIN OF 20 A1 4% CLKIN O JE L RCIZ/20ET,

CLKFX180 H

CLKFX &RICJE M BCirfE% 180 EES 7 L=y r&2 L E 1,

CLKIN AS

DCM 1Y — & 7uy 7ML £9, CLKIN OEEBIZZOT —FT7F %D
T =2~ CHRESNEZHANICTI2LERHVET, JuvI AJME B, K
DONT DRy 7 7 LA L E 3,

IBUFG : Z7a—/ 3L Zay 7 ANy 77, T8 A LT DCM ERIUH (EFE
L) 1255 IBUFG 2358, 7ay I AJISARNHEINET,

BUFG/BUFGCTRL : N7 a— )L sayy NyT7, BHEZ7o— LV iRE
EHLTT RAZALEOED DCM THEREN C&EF, 2 D0 DCM ZEIII B
THEA1TIL. DCM @ CLKIN B 2R Tx ¥4,

IBUF : AJi/8y 77, IBUF © CLKIN A fZBRE3 584 . PAD 2°5 DCM A
NADAR 2 — TSN T, Do BN A EMERHVET, o7y
Fal—af, ALV TITZEN,

CLKFB Vi

say 7 N ORBIEZREL TI/ay I ANENARERIZ DO BT 57097
fF5TT, DCM IZ7 4 —R w7 & fa35I121%, CLKO H /1D 4% CLKFB AJj
WL E T 03, W 74— R w7 O8461% BUFG 2 R —3R b LT, 4
T4 —R w7 DA 1T OBUF - IBUFG 2/ L$3, CLK FEEDBACK @M% 1X |2
FELET, CLKFB ¥'ra#Eki+5&, CLKO, CLKDV, 3L U CLKFX 2% CLKIN
ONABICHIZ B E T, CLKFB B2 %28t L7224 1%, CLK FEEDBACK %
NONE (2% ELET, DA CLKFX BJX O CLKFX180 H /1%, CLKIN DAL
WA BNEFADE N ET,

AT —=H AWM/ HIEA T

LOCKED H D 1 DFIT TAABNTE T L, BAENBIME A TRETHHZ AR R I,
PSDONE H 77 1 X AFIv7 CLKIN L2k A7), High (1) ®&ZiE CLKINI 73, Low (0) ® X%
CLKIN2 REIRENFET, 2 2D/ ay I EBIRTHIMLEN 2 WEAIT, ZOA
HE1ICLET,
Virtex-4 54731 H4F (HDL )
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& XILINXs 2B FHALY ILAVE

R—r4 A [ = T4 BE

RST AT 1 DCM [al &V L E9, RST E51%, 72747 High ®FERBIVELY T, RST
EEETH—NTBHE, TTH DCM H ) (LOCKED {§ 5, A7 —4 2155, 117
Ty ) BN =R a0 4 YAV LRI Low 12720 ET, Vv MIFERYTHAB
7o TAT = I vy I DGO ATV BELN VAo T T a—T o
P ATIVNERITZD, 7y VB DO AR 2 — BN INR D REENRHVET, ZD7-
B, TNAARENAL T4 2L —2ar THGEACII AN B EE LT T 58561,
RST B2 &M T 2MLENRHVET, RSTIESET 47 —r+ DL, kD CLKIN H
ATNVCRIMIL COayrEay ZIREICT D7 e AR L £, DCM 23y Mk
ICIELL By Z7E&N 55912 T 5121, CLKIN E 523 faEh., 3 7ay s A4 70 LL
L #ZEFTDECTCRSTIESET ATV =L TEBMERHVET, EOFTVF AT
b, 7y I NEETHET DCM ZUEy MR TOMLERHVET, 27 1F=2
L —3a2 T, GWE MMiEBRENSET DCM X H BB By MRBEB ISR S E
T, ZoruayZit, GSR BV —AENLHEEELET,

PSCLK AT) 1 DCM RIS 7 hDY — A Zay 7% HELET, M7 ZavZiEEiL,. Eoray
7 —A (NERETZI134M5) CTHEREf c& $£9,

PSCLK o J& i $#iF 1%, PSCLK_ FREQ_LF/HF TERLET (D7 —FF27F ¥ D
F =2 — A5 M), CLKOUT_PHASE_SHIFT &4 NONE F7-1% FIXED T3 &
LTCWAEATR. COANETTURICHERTHILERHVET,

PSINCDEC AT 1 PSINCDEC A J31%, PSCLK (ZF#HIL T Ed, CLKOUT PHASE SHIFT N ZE%£—
ROWTNMNIIEESNTWDEXI, M T MEEE AL TIAN/ T IVA NS
7O LET, MRS MR E AL VAN FOVA T DL ZHIDSETH
F17vy 7 ODAFRDY 7L E 9, PSINCDEC 12 572% High D& 13A 27V A R, Low
DEHITT VI A MENFET, CLKOUT PHASE SHIFT J&#:% NONE F£7- 1% FIXED
ICEELTCWDEARIE, COANETIURICHERTOVLENRHVET,

PSEN ANTJ 1 PSEN A 7713, PSCLK IZ[RH#L T\ &9, CLKOUT PHASE_SHIFT W& #E—KIZ
BRESNTNDEXIZ, OB FICL o TRIEMAES 7 NG LET, MY 7
NB T AI21E, PSEN (5% PSCLK @ 1 YAV NVST 754 7T ALEERHY
F9, MAHOZEFIL, CLKIN @ 100 E#i4r & PSCLK @ 3 JA# /3% 7= Re LA
IZHZNIT/20  PSDONE 78 High (27252 &2 kRS Ed, MHENET D,
HINC R B R EALL 7 o F I3 AL FH e PSEN 2314 R — 7 /LT 5T
PSDONE 73 High (2725 FTHO M. DCM D H17ay 213 E OIS E — 4 R D
S LT OB EIL TW&E9d, PSDONE 78 High (127257256, ik 7 ME5E
T %, CLKOUT PHASE_SHIFT J&/:% NONE F7-1% FIXED 23R EL TV 5
Bl ZOANNETTUoRICERTALERHYET,

BAFIyr Var 74 ¥Fal—gy / DCM AT —H R

BAFIvT ar 74X 2l —arOFEEMNT, 3%24 7 /N1 AD Configuration User Guide ZZ MR L TLZE W,
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& XILINXs

R—r4£ AME =2 K HE
DO tHh7) 16 BAF Iy Var7 4 Fal—var AL TRV AL DCM O AT — 2 A H
N HERALTWAEASITYar 74X al—arDF —ZH I 0ET, DCM %
T —HAANRKRINTWDGEA, RO~y 7T B HENET,
DO[0] : fTFHS 7R F—R—Tm—
DO[1] : CLKIN 0 ik
DO[2] : CLKFX ?f& 1k
DOI[3] : CLKFB 0 1k
DO[15:4] : E|VY4 T2
DRDY Hi 77 1 DCM DZ AT Iy Var 74X ol —a BERENUE(R 52 T IR T2 2R L ET,
DI AT 16 DI AN AL A FIvr Var 74 Xal —arOF —Z AT TT, ZONRREE
FALZWEAE., T RTOE Y 0 12T 20 ERHVET,
DADDR AT 7 DADDR AT, FAF I Var 74Xzl —iab DT RLAASITE, 2o
2ZEEH LW IT. T _RCOE YN 0 I2TALERHYET,
DWE AT 1 DI 7 —#® DADDR 7 RLA~DEZALEFIETHT7A4 A 2—T VIEETT,
ERLZ2WEA L, Low IR TALENRHVET,
DEN AT 1 HAFIyr Var 7 Xalb—var a0 EInEHE+T 55T, ¥
AFIvT Va7 4F ol —a M HEIN TN EXIZ DO H /3R 2 DCM A
T — A BRI 5121, DEN & Low ISR ETHLENHYET,
DCLK AT] 1 DCM DX AFIvz Var 74X al —arBBOY—2 Jay 727,
DCLK 2%, CLKIN &I B I OVE W E A IEFR W e ray 72 C&ET, 41
FIvr Varz 4 Fal —ary sayJEER Eorayy V—ATTHLERENT
%4, DCLK OB EHPHIIZDT —X%T7F v DF —F —MIEZ#HESh T
9, AAFIvT Va4 Xal—ar2FEALARWVWESIX. 2OANETT
RIZHERE T DL ERHVET,
THAVDANFE
AAR L T— gy Ay
HE N
CORE Generator™ 3L O 4 #—F L
~7udHFR—h Nl
ERAAEEEE S
B BT [l TI+IE B
CLK_FEEDBACK Pl 1X. NONE 1X vy T 4—R AR I EEEE
CLKDV_DIVIDE wENEOE | 1.5, 2.0, 2.5, 3.0, 2.0 CLKDLL, CLKDLLE, CLKDLLHF, DCM
3.5, 4.0, 4.5, 5.0, Dray 74y E R (CLKDV ) o4y A
5.5, 6.0, 6.5, 7.0, teEFEE
7.5. 8.0, 9.0, 10.0,
11.0. 12.0. 13.0,
14.0. 15.0, 16.0
Virtex-4 54731 H4F (HDL )
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& XILINXs

Bt BT & T4k &5t BA
CLKFX_DIVIDE i3y 1~ 32 1 CLKFX /104y J8 ez 46 &
CLKFX MULTIPLY I 2~32 4 CLKFX /1 DS e 246 &
CLKINDIVIDEBY 2 | 77— 4t# | FALSE, TRUE FALSE DCM D A7 vy 7 @O E 24
IoC, BEBLZIEUCTA 7 ey 7 B K
& 2 THRE
CLKIN_PERIOD E N A | 1.25 ~ 1000.00 10.0 AHrvy 7oA % 1.25 ~ 1000.00 O
FPH TR E (ns)
CLKOUT_PHASE_ = NONE, NONE MARY 7D E—REEE
SHIFT FIXED,
VARIABLE_POSITIVE,
VARIABLE_CENTER,
DIRECT
DCM_PERFORMANCE_| 7% MAX_SPEED, MAX_SPEED DCM &2 O & B sy a7 54
MODE MAX_RANGE T DI EcaEAL T B, LAY 7 NG
DIEVMEJE R D 7ay 75 AT 559
S K | M RS VARY o =0
DESKEW_ADJUST Pl SOURCE. SYSTEM._ T 4R PRADNRIE D A, ) —
SYNCHRONOUS, SYNCHRONOUS | Z[@H#IDA L —T = A AT 4505
SYSTEM_ NHVET,
SYNCHRONOUS,
0~ 15
DFS_FREQUENCY._ el LOW, HIGH LOW JEB A RO BT — R e T
MODE
DLL_FREQUENCY_ ==l LOW, HIGH LOW DLL O JE 4T — R & 45
MODE
DUTY_CYCLE. 7 — L {%% | TRUE, FALSE TRUE CLKO. CLK90, CLK180, CLK270 ™% H!
CORRECTION HNOT 2—T 4 AT NVEAEIE
FACTORY_JF 16 K 16 B M FOFO ZDJ@EMEIL. DCM DOV v 7 4 V2 EHEIT
HHLES, YAV I2ANLORRRLIC
ZDOT T ANVMEZEEE LTSN,
PHASE_SHIFT EiS g -255 ~ 1023 0 PFHY 7 D REARE, ZOMOFPA
CLKOUT_PHASE_SHIFT O EICLE-T
H20ET,
SIM_DEVICE S | VIRTEX4, VIRTEX5 F S A AD R
VIRTEX5
STARTUP_WAIT 7 — %% | FALSE, TRUE FALSE TRUE 2R ET 5L, DCM 23y 7RI

RHECALTA4F 2l —Tay AF—R Ty
T =l U ADRRE LTS A7V TR

Virtex-4 54731 7AAFK (HDL )
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E2E . FHAY ILAVF £ XILINX.
VHDL 521k (/2 RA T —23Y)

WD 2 SOMEIBHFAELRVF AT —L, ZoT 4T+

Library UNISIM;
use UNISIM.vcomponents.all;

DRIV ET,

-- DCM_ADV: Digital Clock Manager Circuit

Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

DCM_ADV_inst : DCM_ADV
generic map (

CLKDV_DIVIDE => 2.0,

CLKFX_DIVIDE => 1,
CLKFX_MULTIPLY => 4,

CLKIN_DIVIDE_BY_2 => FALSE,

CLKIN_PERIOD => 10.0,

CLKOUT_PHASE_SHIFT => "NONE",

CLK_FEEDBACK => "1X",

DCM_PERFORMANCE_MODE => **MAX_SPEED",

-- 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
-- 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

DESKEW_ADJUST => "SYSTEM_SYNCHRONOUS'", -- SOURCE_SYNCHRONOUS, SYSTEM_SYNCHRONOUS or

DFS_FREQUENCY_MODE =>
DLL_FREQUENCY_MODE =>
DUTY_CYCLE_CORRECTION
FACTORY_JF => X"FOFO"
PHASE_SHIFT => 0,

SIM_DEVICE => "VIRTEX4",

STARTUP_WAIT => FALSE)

port map (

);

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

an integer from O to 15

rLow', -- HIGH or LOW frequency mode for frequency synthesis
rLow', -- 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"FOFO"
-- Amount of fixed phase shift from -255 to 1023

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

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

-- 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 (DRP)
Ready output signal from the DRP

DCM LOCK status output

Dynamic phase adjust done output

DCM clock feedback

Clock input (from IBUFG, BUFG or DCM)
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

-- End of DCM_ADV_inst instantiation
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& XILINXs %25

Verilog i1t ([ RE2 L T—3Y)

// DCM_ADV: Digital Clock Manager Circuit

//

Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

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°hf0f0), // 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"
_STARTUP_WAIT('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), // 16-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), // 7-bit address for the DRP

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

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

.DI(DD), // 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
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& XILINXe

DCM_BASE

7°1) X7 47 : Base Digital Clock Manager Circuit

CLKIN_| DCM_BASE

CLKFB

| CLKO
| CLK90
| CLK180
| cLk270
| CLK2X
| CLk2x180
| CLKDV
| CLKFX

CLKFX180

RST LOCKED

M=E

X10103

ZOT WA L AN, AT RE 3 L OVE B A S sl e A FF o2 7 X 2L — T a WEEe DLL T,
ZDAVR=FME, PAT L TR BEIIRDLHED /0y 7 2 LS THE T 572012, 2<D FPGA 77V /r—a
CTCHERAESNET, FA Iy Var T Falb—ar RN HREAIL. DCMADV VR —3k AL, #AF
SYZRIAY 7R R A1 DCM_PS 2 iR — R bl L £,

R—bDErEA

R—+% A [ 3 B EE

Jay 7/ AT

CLKO A 1 CLKIN O ZE LR CEE SO/ ay 72 HLET, T 740 8TIE,
CLKIN_DIVIDE_BY 2 &M% TRUE (2% EL7-354 LA E ., CLKIN O 205
% CLKIN O E LR TIZ/2VES, CLKFB B2kt L7-% 4. CLKO 1%
CLKIN OALF I 2 HivET,

CLK90 H 7 1 CLKO LRICE A% 90 JEL 7ML=y s &2 L £,

CLK180 H 7 1 CLKO ERIUA WK CTALARE 180 EL 7 hLizoay &2 L ET,

CLK270 7 1 CLKO L[RIUC B S CALARZ 270 FES 7R LT-rvy a2 L ET,

CLK2X 7 1 T a—T 4 FATVH 50-50 |2 H BRIz, CLKO ENFRANAE T CRE B Es 2
fEnray 7 HILET, DCM By RIS E T, BEEN A1 7ay
ID1ET, T a—T4 FAZLD 2575 Drayrh CLK2X ITH & ET,
ZHACED . DCM 8V —RZ 7y 72 L CIEL Wy P Ty IR IBIZ/R0 £,

CLK2X180 H D 1 CLK2X LIRIU JE WS CALAE% 180 FESL T hL7=2ruy & HLET,

CLKDV H D 1 CLKO EALFH3F T T, CLKIN OFZhE K EE S E L= ray 7 RIS ivE
T, AT HM%%0E. CLKDV.DIVIDE JgECHRELET, 7 74V ETIL,
CLKIN_DIVIDE BY 2 j& % TRUE IZi% ELT=8& LIS . CLKIN O£ %&h)E i
Fx CLKIN O ERCIZRET,

Virtex-4 54731 H4F (HDL )
52 http://japan.xilinx.com UG619 (v12.2) 2010 &£ 7 A 23 H




& XILINXe

R—t4 A ]

HAE

CLKFX g 1

WOXTROONDE W E DI/ a7 EHITLET,
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, AJJBIOH )0 E I, 20
T =% TIF DT —F— BB TLIEEN, CLKFX D s By
TyPlF, 74—y X (CLKFB) M SN 5%, CLKO, CLK2X, BX
O CLKDV O H ERV oy PICHiz b ET, M & D OEIZAKIE N2
WA NMAIZD ANvays Ao T EICHiIZABNES, T 74T,
CLKIN_DIVIDE BY_2 J&P£% TRUE (Z3% & L7= %A LAoME, CLKIN O %) )8
0% CLKIN Ok EF IR0 ET,

CLKFX180 Hh 1

CLKFX ERIUCJE I E A% 180 L 7R L=y 7 &2 L ET,

CLKIN AH 1

DCM 1TV —2& Zuv 7% ML 7. CLKIN OFEEEIZZOT7 —%F27F v D
T —=H = CHRESNEZRANICTIMLERHVET, 7uvI AJE S, K
DONFT DAY T7 7 LG L3,

IBUFG : 7 a— LV 7ay 7 AJjNy 77, T8 A LT DCM LRIUH (R
7213 ) 126D IBURG 2T 28, 7uy s A SARHESET,

BUFG/BUFGCTRL : W7 a— 3L say 7 Ny 7w, BHAZa— L Elig
EEHLTT ANAALOED DCM THERE) TExE T, 2 20D DCM ZEFI|IC
B+ 58451212, DCM @ CLKIN B 2 BREj TXxF 1,

IBUF : AJi3v 77, IBUF T CLKIN A /A ERE)4 %354 . PAD 76 DCM
AT ~DAF 2 — TSN, Do AR HVET, Zo=
V74X alb—Ta EHLRW TSN,

CLKFB AS 1

ray 7 ORBIEZREL Crav I AN EMRERZ DD BT 570y
fF5Td. DCMIZT7 4 —R w7 &2 4tfG4512i%. CLKO ) D A% CLKFB
ATNTEERRLET D, WEET7 4 — R\ 7 OFA X BUFG a2 R —3x AL
TR 7 4 — R w7 DA% OBUF - IBUFG #/r L% 4, CLK_FEEDBACK
YA IX IR ELET, CLKFB B2kt 5L, CLKO, CLKDV, BL W
CLKFX %% CLKIN OALAHIZHiZHvET, CLKFB B> 28kt L2V G AT,
CLK_FEEDBACK % NONE IZg& ELET, ZD3HA . CLKFX 3L CLKFX180
H 771, CLKIN OZFIZHI Z BN EFABE IR0 ET,

AT —=H AT/ HIE AT

LOCKED 7 1

RABT A A RDBET L, BB BRAR W RE THHZ 2R T RIS H 7

RST AS 1

DCM [l %Yty LES, RSTE =1L, 727547 High IRV TT,

RST 12 5427 ¥ —hr3 5L, +_TD DCM H /1 (LOCKED 1§ &, AT —% 2{3

By HBray ) BN =R 7ays® 4 A7V ENIZ Low (2720 E T, UtEvhE
R THDD, TATH— a7 OREZEDI AT VBB IV AT
720, T 2a—T 4 ATV REANTZD, Iy 7O AR 2 — 3B S 72 5 ATREMED
HVET, ZOD FAALZEY AL T 4K 2L —Tar T HEARIIA S A ki x
ERFTHLEEIE RST EVEEATA2MLERHVET, RSTIREEET 47—k
DL RO CLKIN A7 VIZRIMIL CTr/ayrauy ZIRBEICT 57 0 ARG
F9, DCM BUEYMRIZIELL vy &3 N5 L12 T 5I121E, CLKIN [§ 53 s S
3oy y ANV EZETDHETRSTIE 52T 4T —FL CTRILERD
VET, EOTHFATH, 70yl WL ETHET DCM 2Vt MIRFFT 2405
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28 THA ILAVE
R—r4 A B T BE
NHEVET, I T74F 2l —a Tk, GWE BRSNS E T DCM 1T H#HIC
Uy MREICBRRESNET, Z07uevZid, GSR NIV —RASINDHELZELET,
THADARFE
AVAB =y Gl
E7f T
CORE Generator™ 8L 74—k HELE
~7udHR—h ]
oL ~ |,
ERARELE
B 247 | B T4k SRER
CLK_FEEDBACK e | 1X, 2X. NONE 1X DCM ~D7 4 —F w7 N %7
(CLKO F£7-1% CLK2X)
CLKDV_DIVIDE wmEy/ | 1.5, 2.0, 2.5, 3.0, 2.0 CLKDLL. CLKDLLE., CLKDLLHF., DCM
Hs 3.5, 4.0, 4.5, 5.0, Drvy 5y [EZ (CLKDV 7)) D43 )E
5.5, 6.0, 6.5, 7.0, tEfEE
7.5. 8.0, 9.0, 10.0,
11.0. 12.0. 13.0,
14.0. 15.0, 16.0
CLKFX_DIVIDE LS 1~ 32 1 CLKFX H /D43 J8 bz 48 &
CLKFX MULTIPLY LSy 2 ~ 32 4 CLKFX ) o # 5 & d8 &
CLKIN_DIVIDE_BY_2 —~—,n | FALSE, TRUE FALSE DCM DA A7 a7 8k oB 2489
R IO MBEIGUTA S 7ay 7 Bl
2 T
CLKIN_PERIOD =8/ | 1.25 ~ 1000.00 10.0 ANS17vy 7o E 8% 1.25 ~ 1000.00 D
Homi FiPHCERE (ns)
CLKOUT_PHASE_ %] | NONE, FIXED, NONE MRS 7 DE—RE 8T
SHIFT VARIABLE_
POSITIVE,
VARIABLE_
CENTER, DIRECT
DCM_PERFORMANCE_ | =% | MAX_SPEED, MAX_SPEED DCM Z KT v & O @& JE vy 74
MODE MAX_RANGE DA ARSIl K [ AV AN R EAZA S ol
DIEMEE WS D ray 7 AR T 585
(LT ONEEE
DESKEW_ADJUST sr+%] | SOURCE. SYSTEM._ T4 =Ry SRADRIED B4 HI4H,
SYNCHRONOUS, SYNCHRONOUS V— AR DA B —T = A XTI
SYSTEM_ BLENBHVET,
SYNCHRONOUS,
0~ 15
DFS_FREQUENCY_ Sr=% | LOW. HIGH LOW A A RO BT —REiEE
MODE
DLL_FREQUENCY._ s+ | LOW, HIGH LOW DLL O JE T —NEIEE
MODE
DUTY_CYCLE_ - —, | TRUE, FALSE TRUE CLKO, CLK90, CLK180, CLK270 ™%t
CORRECTION R NOT 2—T 4 AT NVEEIE
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B 247 | & T4 SRER

FACTORY_JF 16 ¥ | 16 B ME FOFO

ZORIEE, DCM DT v ¥ 74V ZsHEIC
EHLET, AV 7ZANLDFERARLIC
ZOT T HNMEEEFLRNTEEN,

PHASE_SHIFT LT -255 ~ 1023 0 MR 7 N EEFRE, ZOMEO X
CLKOUT _PHASE_SHIFT O &L~ T
BpnET,
STARTUP_WAIT —-—, | FALSE. TRUE FALSE TRUE I & T 5L, DCM ey 2k Eeic
(A% RHETCAL T 4X a2l —Tay AX—RT

7= ADFRE LT A7 VTR

VHDL i2if (f 2V RE T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- DCM_BASE: Base Digital Clock Manager Circuit

Virtex-4

-- Xilinx HDL Libraries Guide, version 12.2

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
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 or FIXED
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 O 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 => X"FOFO", -- 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

):

-- End of DCM_BASE_inst instantiation
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28 FHAY ILAVE & XILINXs

Verilog i1t ([ RE2 L T—3Y)

// DCM_BASE: Base Digital Clock Manager Circuit

//

Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

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(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 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

A MR
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& XILINXs F2E: THAY ILAVE

DCM_PS
7°1) 25«1 7 : Digital Clock Manager with Basic and Phase Shift Features
cuian | DEM_PS | ciko
| CLko0
CLKFB | | CLK180
| CLk270
RST | | CLK2X
| CLK2X180
PSINCDEC | | CLKDV
| CLKFX
PSEN | | CLKFX180
| LOCKED
PSCLK | | PSDONE
DO(15:0)
BZ=

ZOT WA T AN, A ERSRE 3 L OVE B A A s e A FF D2 7 ¥ oL — T3 W EE7e DLL CTF,
ZDAVR—=FRUME VAT A TUREIZRDEEDO 0y 7%/ ESETHIE T 272012, <0 FPGA 77V /r—13
CTHAENET, FAFT Iy Var 7 Xl —ar N RREE L. DCMADY o R—x UL, 2 A7
SN T IR E RS 1L, DCM.BASE 2t iR — % bl L E7,

el MOH:
—h 4% 1 g HehE
ray 771/ AT

CLKO 7] 1 CLKIN OFZ AR K ERCEEED /a2 2 LET, F740bT
i%. CLKIN_DIVIDE BY 2 J& % TRUE IZ3% & L7=35 & LIFM L. CLKIN @
HHE P EIEL CLKIN O FE K ERTIZZR0ET, CLKFB B 28k L7z
4. CLKO 1% CLKIN OAZAHICHI Z BvET,

CLK90 A 1 CLKO &[RIUJE 2k kR % 90 L 7 hLizrmy & L ET,
CLK180 7 1 CLKO L[EUAB A CAIME 180 Y 7 Lizruv s L ET,
CLK270 H 7 1 CLKO L[RIU AW TR ME 270 LT N iermy 7L ET,
CLK2X A 1 T a—T 4 FA7 NN 50-50 I B BFREI Iz, CLKO LA R U CH

BN 2 o rayr&2HILET, DCM BRayZREEIZ/RHETIE, A
BENAN 70D 15T, Ta—T4 FAZND 25-75 DIy 7 in
CLK2X Iz hanEd, ZizXY, DCM BV —R 7y 7% L TIEL
Wy Ty 7RI ET,

CLK2X180 H D 1 CLK2X L[RIUE W I CTALFEA 180 fEL 7 hLiz/mny 72 L E9,
CLKDV Hi 1 CLKO EZARAEIL T, CLKIN OF B EE A LI-ray 73 1Eh
F4, 4ET A% L. CLKDV.DIVIDE B CHEELET, ¥ 74/LFT

I%. CLKIN_DIVIDE BY_2 J&M:4 TRUE |2 EL7-HA& LIAMNE, CLKIN OF
ZhE T CLKIN OJE LR TICET,
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AR

B

i He

i

WOXTRDONDE DIy 72 HLET,
CLKFX @ & # % = M/D) x (CLKIN D4 %) & #% %0

ZOA T, M T CLKFX MULTIPLY J&#:CTHEL. D (¥ CLKFX DIVIDE
BHETHEELET, M BIOD OEOFFH, A3 L O o & g
PHIL, T — 22— BLTZEN, CLKEX HADONH LBy y
%, 714 —Ky 27 /XA (CLKFB) MM S n &% CLKO, CLK2X, 8L
CLKDV O3.H ERD o DIZHiz BN ET, M & D OEICARE N
B AFIE D Aivuy s AT EICHIZONET, T 74V Tl
CLKIN DIVIDE BY_ 2 @14 TRUE 1238 LT84 LIME . CLKIN O& %)
JE %% CLKIN O LR UTIZRET,

CLKFX180

i

CLKFX &EFRIUJE B CALAEZ 180 L 7 L=7uyra i L E T,

CLKIN

AJs

DCM 1TV —2 ray 721U £4, CLKIN OFE#E#ILT —%> —hTHE
SNFFHNICTALERHVET, 7/ayZ ATIEZIX, ROWT
DRy T bR LE T,

IBUFG : Z'a—/ NV 7ay 7 AJjNw 77, T/ A LT DCM L[RT
] (EFEIET) 1255 IBUFG 2T 25&, Z7av s A JJ /ARG
SNET,

BUFG/BUFGCTRL : N7 u— L saws Sy T75, BRZo— L
Bz L CF A Z D E D DCM THLELE) CXE3, 2 50 DCM
ZEIN ST 554121, DCM @ CLKIN ¥ 2 ERB) X £7,

IBUF : AJi/8w 75, IBUF T CLKIN A S ZER@ 45834 . PAD 225
DCM AT ~DAF 2 — TS T, Do BRI 25 REtEnH0 £
T, ZOar I FXal—a T LAV TEEND,

CLKFB

AT

ray M) ORIEETEL Tray 7 AN EMHERIZ D7D 57
2y {55 T9, DCM IZ7 4 —R w7 %3 51213, CLKO 10 &
% CLKFB AJNCHEEHILE T4, NE7 4 — K \w 2 O41% BUFG =2
R—=F b LT, AERT7 4 —R 07 D41 OBUF - IBUFG /L E
4, CLK_FEEDBACK @M% IX I ELET, CLKFB v u a2 84 5L,
CLKO, CLKDV, X' CLKFX A% CLKIN OA7FEICHi 2 531 Ed, CLKFB
v ER B LW A 1. CLK FEEDBACK % NONE I[ZRELET, 20D
%A . CLKFX 38X CLKFX180 1 771%, CLKIN OA7FEIZHiIZ HAVER
AR ET,

AT =4 A/ HIEA T

LOCKED H 77 1 PABT TAARDSE T L, BAENBRG FTRE CH DT EZ R T R H )
PSDONE H 7 1 2 AF3Iv2 CLKIN L7k A, High (1) &3 CLKINI 23, Low (0) D&
X3 CLKIN2 2SBIRENET, 2 DD/ ay 7B RN T EMLERL WSS
. ZOANIE 1 IZLET,
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R—h4 AR ]

i He

RST NV 1

DCM B &Vt LET, RSTE51X. 727747 High OIERBVEY T
T, RSTIR 5% 7 ¥ —h925L, TXCT» DCM 71 (LOCKED {575, A
T—BAMET, M Niray ) 3 =R Jays® 4 A7V ENIT Low 12729
F9, VeEyMIFERYTHLI=D, T 47—~z r7ay OB OY A7
VRNV R0 oT20 T a—T 4 A TIVRERITZD, Zay 7B DA
Fa— DNPRESNRDREMENROVET, 20D, T A AEYa 7 ¥ 2
L—ar TG ARCII AT E A E R T 55 81E RST 2T 5
MERBHVET, RSTIRESZET 4T —hT25L, RO CLKIN H A7 /L[
LC/aysikay 7IREBICT A7 e AN ELET, DCM BAUtEvMEITIE
Ly Z7E& N5 LT DI21E, CLKIN (& B-Mtid S, 3 7av s A7 L
L HETDHETCRSTIERET AT — L TBLENHVES, EOTHA
UTH /Ay I INEETHET DCM Uy MIREFTAILENRHYET,
a7 4F¥ 2l —a Tk, GWE BMEERENSET DCM X B EIIZY 'Y R
RIS E T, Z0Zuy2id, GSR BV —RENLHELZELET,

PSCLK AT 1

DCM LM 7 Ry —A Iy 7 =G L ET, MY 7 7ay 75 5,
Eoray s —2 (N EIZINBR) THERE T E4,
PSCLK o J& iz $x i P 1%, PSCLK_FREQ_LF/HF TEHEL T (F—H T —h

ZZ M), CLKOUT_PHASE SHIFT J& 4 NONE %72(3 FIXED (2L T
WHBEIL, ZOANNETTURICER T HDULERBVET,

PSINCDEC A7) 1

PSINCDEC A /7%, PSCLK {Z[RH#IL CTvvE3, CLKOUT PHASE SHIFT 73
EHE—ROWTNNICEESNTODEXIC, N7 MREE A 7Y A
N T IVAT DDA LES, MHY T MRERE AL TVAN/ T 7Y
AT HE ZRUTIEC T 17ay 7 O NS 7 LU ET, PSINCDEC
15528 High OEAITAL 7V AR, Low OEAIET 7V AV RENET,
CLKOUT PHASE_SHIFT J& 4 NONE %£7=i% FIXED IR EL TV A5E4A
X, ZOANNET TR T HMLERHYET,

PSEN A7 1

PSEN A JJiZ, PSCLK IZ[R#AL T\ FE9, CLKOUT PHASE SHIFT 23 %%
F—RICEESNTNARLEXIZ, ZOEFICE s TRIENMA L 7 M BtAL &
T, AIEMAES 7 M BN T HIZIE, PSEN {5 %5% PSCLK @ 1 %127V 47
TITATINWCTDRERHYET, MHDZEE L, CLKIN @ 100 EH# 57 &
PSCLK @ 3 J& 14y % Nz 7= M LANIC A 201720 . PSDONE 28 High 1272
HIEICEOREINET, MHENET DM, HIICERLE STy T
IEFALER A, PSEN A R—7 /W |Z72->THEH PSDONE A3 High (2725
FTOM. DCM O H17 0y Z1I T ONMAN X — 7 v hOALFRIZA L3
BEL CVW& x4, PSDONE 78 High 122575, fifiy 7 MIZ% T T,
CLKOUT _PHASE_SHIFT J&VE% NONE F721% FIXED (28R EL CTWDEHE
E. ZDATZTZUoRICHER T OMERHET,

THAVDANAE

ARG =g

YN
L2}

R

CORE Generator™ 8L 74—k

HE1E

~7adPR—h

R
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AR R 1%

B 247 | & TIAIE i BA
CLK_FEEDBACK %) | 1X. 2X, NONE 1X Iawy T4—R A I EEE
CLKDV_DIVIDE mEy/ | 1.5, 2.0, 2.5, 3.0, 2.0 CLKDLL. CLKDLLE, CLKDLLHF, DCM ®
B 3.5, 4.0, 4.5, 5.0, suy 25y JEds (CLKDV 7)) o453 8 e
5.5. 6.0, 6.5, 7.0, f&E
7.5. 8.0, 9.0, 10.0,
11.0. 12.0, 13.0,
14.0. 15.0. 16.0
CLKFX_DIVIDE B 1~ 32 1 CLKFX /D4y 8 ez 46 &
CLKFX_MULTIPLY s 2 ~ 32 4 CLKFX H /10 te & 48 7E
CLKINDIVIDEBY.2 | >—, | FALSE. TRUE FALSE DCM DA77 B OB EH LD
(Aw='e W2, MBS CTCA 1 Z7ay 7 [Jl k% 2 T
57 I8
CLKIN_PERIOD &/ | 1.25 ~ 1000.00 10.0 ANNray o E#Z 1.25 ~ 1000.00 D
B JH CTE% E (ns)
CLKOUT_PHASE. Sr=%| | NONE. FIXED, NONE RS T DE—REisE
SHIFT VARIABLE_
POSITIVE.
VARIABLE_
CENTER, DIRECT
DESKEW_ADJUST %] | SOURCE. SYSTEM_ T 4R R SSADIRIE D B, ) —
SYNCHRONOUS, SYNCHRONOUS AR DAL B —T 2 A AT T HHLEEHN
SYSTEM_ HVET,
SYNCHRONOUS,
0~ 15
DFS FREQUENCY_ %] | LOW, HIGH LOW JEW R A R O B ST — R A E
MODE
DLL_FREQUENCY_ Sr=%| | LOW, HIGH LOW DLL OB E— &4 E
MODE
DUTY_CYCLE. ——, | TRUE, FALSE TRUE CLKO, CLK90, CLK180, CLK270 ™4 /)
CORRECTION (Aw's DT 2—T 4 VAV VEEIE
FACTORY_JF 16 #%% | 16 B ME FOFO ZOBEMEIZ. DCM OV v & 7 4 VR 28
BLES, YAV IZADLORRRLIZZO
T 7 A NVMEEEE LW TLTEE N,
PHASE_SHIFT I —255 ~ 1023 0 MY 7 EERRE, ZOMORPHIT
CLKOUT_PHASE_SHIFT O¥g/EICL - THE
BES,
STARTUP_WAIT —-—, | FALSE, TRUE FALSE TRUE IZRET5HE. DCM Aay 7 RReI1c 7/
(Aw's HETCaLT4X 2l —ay RAF— T v
I ADIRTE LT A VTR
Virtex-4 54731 H4F (HDL )
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& XILINXs

VHDL

Library UNISIM;
use UNISIM.vcomponents.all;

Rt (A REVT—23Y)

WD 2 SOMEIBHFAELRVF AT —L, ZoT 4T+

HE DR TT ET,

-- DCM_PS: Digital Clock Manager Circuit

Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

DCM_PS_inst :

DCM_PS

generic map (

)

CLKDV_DIVIDE => 2.0,

CLKFX_DIVIDE => 1,
CLKFX_MULTIPLY => 4,
CLKIN_DIVIDE_BY_2 =>
CLKIN_PERIOD => 10.0,

-- 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
-- Can be any integer from 1 to 32

-- Can be any integer from 2 to 32

FALSE, -- TRUE/FALSE to enable CLKIN divide by two feature
-- Specify period of input clock in ns from 1.25 to 1000.00

CLKOUT_PHASE_SHIFT => "NONE", -- Specify phase shift mode of NONE, FIXED,

CLK_FEEDBACK => "1X",
DCM_PERFORMANCE_MODE

DESKEW_ADJUST => "SYSTEM_SYNCHRONOUS",

DFS_FREQUENCY_MODE => "'LOW",
DLL_FREQUENCY_MODE => "'LOW",
DUTY_CYCLE_CORRECTION => TRUE, -- Duty
FACTORY_JF => X"FOFO"

PHASE_SHIFT => 0,

-- VARIABLE_POSITIVE, VARIABLE_CENTER or DIRECT

-- Specify clock feedback of NONE or 1X
=> "MAX_SPEED", -- Can be MAX_SPEED or MAX_RANGE
—-- SOURCE_SYNCHRONOUS, SYSTEM_SYNCHRONOUS or
an integer from O to 15
or LOW frequency mode for frequency synthesis
HIGH, or HIGH_SER frequency mode for DLL
cycle correction, TRUE or FALSE
, -- FACTORY JF Values Suggested to be set to X"FOFO"

-- Amount of fixed phase shift from -255 to 1023

-- HIGH
- Low,

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

CLKO => CLKO,

CLK180 => CLK180,
CLK270 => CLK270,
CLK2X => CLK2X,
CLK2X180 => CLK2X180,
CLK90 => CLK90,

CLKDV => CLKDV,

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

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

CLKIN => CLKIN,

PSCLK => PSCLK,

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

-- 0 degree DCM CLK ouptput

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 (DRP)
DCM LOCK status output

Dynamic phase adjust done output

DCM clock feedback

Clock input (from IBUFG, BUFG or DCM)
Dynamic phase adjust clock input

Dynamic phase adjust enable input
Dynamic phase adjust increment/decrement
DCM asynchronous reset input

-- End of DCM_PS_inst instantiation

Virtex-4 54731 7AAFK (HDL )

UG619 (v12.2) 2010 £ 7 A 23 B

http://japan.xilinx.com

61



28 FHAY ILAVE & XILINXs

Verilog i1t ([ RE2 L T—3Y)

// DCM_PS: Dynamic Phase Shift Digital Clock Manager Circuit
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

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(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 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_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

)
// End of DCM_PS_inst instantiation
5 M1

Virtex-4 FPGA = —4— JHAF
Virtex—4 FPGA 7 —%# 3 —h : DC $tEB LA v T R

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs 2B FHALY ILAVE

DSP48

7)) X5 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)
c47:0) P(47:0)
OPMODE6:0]
SUBTRACT
CARRYIN |
CARRYINSEL(1:0)
|

CEA
CEB

CEC
CEM
CEP
CECTRL
CECARRYIN
CECINSUB
RSTA
RSTB

RSTC
RSTM
RSTP
RSTCTRL
RSTCARRYIN
OLK |
BUNU;B;

PCIN(47:0

M=

ZDOTFHAL TUAVRDATART, 48 B DO NSO T P H NG S (DSP) 77U —a T+ 5720

WA ESNT-a R =R R TT A, MACC 2=y M2 TS ERT 7V —a T il CEHRBMEEH X
TWET, AN DSPAS AT A A%, FFHIREMFIRTHRENTOET, BRI 2 20O 18 Ly MF &
2 DBARTUREANTIEL, ZORERE 36 Ey M E(TE 2 OMETHALET, FRIL 48 By MIfFEIRE
SNET, MELITL. 35D 48 By MF & 2 DA LT REANEL, TOFERE 48 BV MG BE 2 Ol
HCHAHLET,

MFLEROANTLRELTE, RAEAROH I IR — A FIAZMFER OV P AZ 2 Uiz ) (RAEHKRE) 2 T
EET, BEYMIA TR, A—N=Tr—TRDETIT 36 Evb ARTURD 4096 AR ATRETT,

X10251

Virtex-4 54 7351) 5i4F (HDL )
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AR— D 5t 5

R—t4£ L) & KA

CLK I 1 DSP48 a7

A I 18 FHBO A NS, INELZRO MSW AN EL T TEES,

B I 18 FHEID B A, IEED LSW ANELTHOEHTEET,

BCIN I 18 RHEIMDOAA—K B AT, MELRD LSW A ELTHHE
HAT&Ed,

C I 48 MEZD C AT

PCIN I 48 AT DSP AT A RpHH A — RSN INEZRD C AT

CARRYIN I 1 MEZRDOX¥I— AF

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

OPMODE I 7 DSP48 A7 A AD NG ZR DO A 71 (OpMode DF A Z )

CARRYINSEL I 2 F¥—DY — 2% 3R (CARRINSEL DK% 5 M)

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

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

CEC I 1 rayy A3x—7 (0= 1%FF, 1=CREG A *—7 V)

CEP I 1 rayy Ax—7 V(0= {&FF, 1 = PREG A *—7 V)

NATS40 LOREZERT HERHEM
WIS AT TA VO ARG EHZRT DA MEMEZRLET,

B pHE

AREG 0=/3A/32,1=1fEEEM, 2 =2 @
BREG 0=/3A/321=1fEEMH, 2 =2 @
CREG 0=/ 31,32, 1=1 {EfEH

PREG 0= 3A/R2Z 1 =1 fEfEH

MREG 0=/, 1=1 {8 H
SUBTRACTREG 0= A28 1 =1 fEfEM
OPMODEREG 0=/, 1=1fEHEH
CARRYINSELREG 0= A2 1 =1 fE{EH

2 DHBOHFSHRESR

DSP48 AT7AAIZE FNHEHLHT, 1S E YR X 18 BV D 2 DMHECRF LT, MR 36 By MNF 5 & 2 Oz T
HAOLET, REREIA T —RNERTE, JORBOFFBREERTEET, FEHEEFEAE oIl
U, e LEfF e Lo e | BREREE L, BUE R, LoV & 2 ORIEES A RHIE T O 5 H A £l
WA TVANTEET, 2 DOOMNLIZH AT Iy T—FATIR—= BHVET, AR —FTlL, 18 EV D5
f&T —HFX 1T BV RO LT — BN R —rEhET,

X Y. BLEUV ZTILFTLYY

BI/EE—F (OpMode) A& {FE T2, BIETICT VAL OMEEAEE TXFET, 7222013, T2 L —Z5IE
THE, BT AR B LET, OpMode B ME, 27 4F 2l — 92 RAM THIFEIL TL AX ICHEVIA T Z
EMTEET,

Virtex-4 54731 H4F (HDL )
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WDFIZ, OpMode DfEE . INiEL

g By

HEsIZT

BT D 3 DD AT T LB D TR

ALET, TEYRD

OpMode #ll#li%, ~/VF 7L 7V DELIN EYMIGEITEET, VL7 EvbOEAEDEIZL> L, A TER
WHOLHVET, REBHAEZBRLEZGAE. X BLOY WO~ ALF T Lo 0N AL H I EHASNET,

OpMode #IfHIE Yk ELOK X Y. Z ERILFTILOYHH A

2 3# OpMode MFEERICHBESINDE X IILFILITHEA
v4 Y X

XXX XX 0 0 (F74/LF)

XXX 1 1 Fe B S

XXX XX 10 P

XXX XX 11 A % B L

OpMode HIfHIE Yk ELOR X Y. Z ERILFILOSH B

2 3 OpMode MBEERICEBIND Y TILFILIVHA
Z Y X

XXX 0 XX 0 (FZ7xh)

XXX 1 1 T IR H A

XXX 10 XX NIE

XXX 11 XX C

OpMode #IfHIE Yk ELOK X Y. Z ERILFTILOHH A

2 3# OpMode MBEERICEBIND Y IILFILIYEA
Z Y X

XXX XX 0(F74/LH)

XXX 1 1 e A B8 H

XXX 10 XX NIE

XXX 11 XX C

3 ANMBESRFEMOT Y,

IEE RO 1, HEAS1&F —Z AN EVHELET, OpMode 1%, BiDEZar TRLELIIIC, 3 SO0
WAZBRDATNHEIEEND X Y Z vV F T LIV ~D AN ZEIR L FT, BRIBHIINBIRINAE. X BLOY
~NFTVLIY O T AMERSNET, IEEZRO AN ZFRELDL, IEFE L B EROKELZ R TILERHY E

I, AN~ F 7L oY LREEEIC

Z. OpMode E v MZ IO Z D¥ER

EDO—HAHEETEET, kORI

ZOHEEERLE

T, £ REIIMAEEITEEEZ R WA ORT MR ESNET,
16 #£ OpMode 2 £ OpMode MEEROE AN S5 BA
[6:0] ZYX
0x00 000 00 00 +CIN 0
0x02 000 00 10 = (P + CIN) P ZfRFF
0x03 000 00 11 +(A:B + CIN) A:B L7
0x05 000 01 01 + (A XB+CIN) 3
0x0c 000 11 00 + (C + CIN) C L Zhk

Virtex-4 54731 7AAFK (HDL )
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16 # OpMode 2 # OpMode MBEFOH A E

[6:0] ZYX

0x0e 000 11 10 + (C+P+CIN) TA4—RN 7 N

0x0f 000 11 11 + (A:B +C +CIN) 36 By b R

0x10 001 00 00 PCIN + CIN P AR —K LIk

0x12 001 00 10 PCIN % (P + CIN) P B A —R 74 —K Sy 7

0x13 001 00 11 PCIN £(A:B+CIN) P AR —KRINE

0x15 001 01 01 PCIN £(A XB+CIN) P A —R R/ I

Oxlc 001 11 00 PCIN #(C+CIN) P B A —KINE

Oxle 001 11 10 PCIN = (C+P+ CIN) P AR —R 74— Ry 7 INE /N

Oxlc 001 11 11 PCIN *(A:B+C + CIN) P A —RINE /I

0x20 010 00 00 P+CIN P A

0x22 010 00 10 P+(P +CIN) BTN T 4—R 7 I

0x23 010 00 11 P+(A:B +CIN) TA—RN\y 7N

0x25 010 01 01 P+(A XB+ CIN) R/ B

0x2c 010 11 00 P%(C +CIN) T4 =Ry 7N

0x2e 010 11 10 P+(C +P+CIN) BT T =R 7 N

0x2f 010 11 11 P=+(A:B +C+CIN) T4 —=R 7%/ I

0x30 011 00 00 C+CIN C kL Zh

0x32 011 00 10 C=(P +CIN) T4 =Ry 7N

0x33 011 00 11 C=(A:B + CIN) 36 B b INFE

0x35 011 01 01 C*+(A XB+CIN) Fe i/ mE

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

0x3e 011 11 10 C + (C +P +CIN) BT IVINET 4 — Ry 7 I

0x3f 011 11 11 C+(A:B + C+ CIN) D)1

0x50 101 00 00 Shift(PCIN)+ CIN 17Ty 7P AR —F HL b

0x52 101 00 10 Shift(PCIN) == (P +CIN) 17Ty TP AR —R 74—F
N7 INE

0x53 101 00 11 Shift(PCIN) + (A:B +CIN) 17wk 7k P A —F I

0x55 101 01 01 Shift(PCIN) = (A X B+ CIN) 17wk 7P RE/ A

0x5¢ 101 11 00 Shift(PCIN) +(C +CIN) 17TEYh v Th P AR —RINE

0x5e 101 11 10 Shift(PCIN) +(C +P+CIN) 17TEYh 78 P HAF—R 7 4—F
Ay 7 N/ IR

0x5¢ 101 11 11 Shift(PCIN) *+(A:B+C +CIN) 17k 7R P AR — RN/ N

0x60 110 00 00 Shift(P) + CIN 17T Eyh 7k 7 4—KRyy

0x62 110 00 10 Shift(P) = (P + CIN) 1Ty TR T4—R w7 /T74—F
Ry N

0x63 110 00 11 Shift(P) = (A:B + CIN) 17T Yk Tk Z4—R w7 E

Virtex-4 5475 A4AF (HDL F)
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16 #£ OpMode 2 £ OpMode MEEROEH A SR BA

[6:0] ZYX

0x65 110 01 01 Shift(P) + (A XB+CIN) 17T Eyh Tk 74—R Ay 7 RE /INE

0x6c 110 11 00 Shift(P) = (C + CIN) 17Tk TR Z4—R w7 NR

Ox6e 110 11 10 Shift(P) = (C + P + CIN) 17Tk Tk 74—=RR 7 /74—
K37 IR/ N

0x6f 110 11 11 Shift(P) = (A:B + C + CIN) 17T Bk 78 74 —R\y 7 G/ I

) — ODyITHR—bENDBEYETF/BYTIFE—F
OpMode A JJ, 3 ANINEEER~DT —% AJ7, WESIEE Y MMz, I E RO H I vV — A ey ok

RERLET,

CarryInSel 15 5, JE HI4E15 5. F5L T OpMode HlfHIE B51E, 2> 7 4F 2l —a RAM THIFIL TL U AZITHL
VIATPZ LN TEET L —D~AVF L IH VRV TRT), ZHICEY, HlIE 5 R_RA T T DB EET —X
DA TFTA L BIEEL — B S EAZENTEE T, CarrylnSel 12 5, BEF|ME{E 5. OpMode ##H{E S 1XFCUVEYME
75 (RSTCTRL) ZAE H L, JE §l4E15 5 & OpMode #ilfHIE B LR ay s A Rx—T WG 5EFEHLES, 7ayr A
X—TNEFEHTHE LBEISUT, ##EE 52T A AT —T VI TEET,

THAVDANEE
AVAB v E—ay aJ
HEF HEE
CORE Generator™ BL W74V —K AT
~7adHR—h A ]
ERATREGTREE
B 24T [} TIA4IE HLL]
AREG Heh 0.1.2 1 A ANV D ARBEAT 20 ERELET,
B_INPUT =y DIRECT, CASCADE | DIRECT DIRECT = #3013 B,
CASCADE = #£#4% BCIN
BREG FLH 0,1,2 1 B ANV P RZEAH T DD ERRELET,
CARRYINREG LSy 0.1 1 CARRYIN ASJDOISATF A0 LI AZEL
CARRYINSELREG EEe e 0.1 1 CARRYINSEL D/RATFTA2 L UAZEL
CREG HEH 0,1, 2 1 C ANV REZATT DD ERELET,
LEGACY_MODE ]| NONE, MULTI8X18S | DCM OWEREIERRE, 77 4 /L MENHZE
MULT18X18, BLARNWTLIZEN,
MULTI18X18S
MREG i 0.1 1 FRMOBIL VAL BT I ERELE
T AR—TN=1/FT4AT—T )L =0
OPMODEREG TR 0.1 1 OpMode AJJ LD ARAT T4 LU AL ERL
PREG TEH 0.1 1 C ANV AR BTN EIRELET,
SUBTRACTREG B 0.1 1 SUBTRACT AJJ EDRAT T A0 LU AZH)

Virtex-4 54731 7AAFK (HDL )
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VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- DSP48: DSP Function Block

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

DSP48_inst : DSP48

generic map (
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, O or 1
CARRYINSELREG => 1, -- Number of pipeline registers for the CARRYINSEL, O or 1
CREG => 1, -- Number of pipeline registers on the C input, O 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, O or 1

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

SUBTRACTREG => 1) -- Number of pipeline registers on the SUBTRACT input, O 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 =20, -- 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, --
PCIN => PCIN, -
RSTA => RSTA, -
RSTB => RSTB, -
RSTC => RSTC,

7-bit operation mode input

48-bit PCIN input

Reset input for A pipeline registers
Reset input for B pipeline registers
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

Virtex-4 54731 H4F (HDL )
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& XILINXs %25

Verilog i1t ([ RE2 L T—3Y)

// DSP48: DSP Function Block
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

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, O, 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, O or 1
-.CARRYINSELREG(1), // Number of pipeline registers for the CARRYINSEL, O or 1
.CREG(1), // Number of pipeline registers on the C input, O 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, O or 1
.PREG(1), // Number of pipeline registers on the P output, O or 1
_.SUBTRACTREG(1) // Number of pipeline registers on the SUBTRACT input, O or 1

) DSP48_inst (
_.BCOUT(BCOUT), // 18-bit B cascade output

P(P), // 48-bit product output
.PCOUT(PCOUT), // 48-bit cascade output
_ACA), // 18-bit A data input
.B(B), // 18-bit B data input
_BCIN(BCIN), // 18-bit B cascade input
.C(O), // 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), 7/ 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
5 M TE ¥R
Virtex—4 FPGA == —+4%"— HAK
Virtex-4 FPGA 7 —%3—} : DC $iEB L OAAL v T Kk
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28 FHAY ILAVE & XILINXe

EMAC
7'V X5 47 : Fully integrated 10/100/1000 Mb/s Ethernet Media Access Controller (Ethernet MAC)

BZE
ZOT YA L ACRTI, Virtex®-4 PowerPC® 7ty YA —H Ry MERETEDINILET . A—H vk MAC
(EMAC) Tix, IROBEREN AR —hSNTOET,
SEEIHA SN 10/100/1000 Mb/s A —H %k MAC
IEEE 802.3-2002 FA& (2 HEHL
AT EEITE T EEREA R E A6
PR (PHY) LAY A 7 ¥ =7 2 #4145 MIl (Media Independent Interface) ] (MDIO) A& —7 = A %
et 72 M NZT 7B A HE
VLAN 7L — A% HHE—h
W7 L — L %y 7 A 3% E IR
EEBIOZE RO FEZBBTHAL NN TL—h Fxvy o —4 A (FCS) 74— VR A3 E Al e
EECTHEVST 47 %[5 T FCS 74—V K AN 7 %4k
RAN A E =T 2 A ADDEE EBLOET=4 A

INRT =27 CEIRA[GER T NA A av o —)L LI AZ (DCR) NAE13 1G A —P %y MAC X Z FRA
AHE—T AR

A —HF> s MAC #ilf#] PAUSE 7L —2 % A L7e7 o —Hil 4 5% & I Re GHAR I ZIER BRI A R —7 L Al HR)
FEEODEEDY vy R 7L — &P R—k
2=FXy Ap, VAT F AL, TU—REF AL TRLVAADZAZTRL A 7V S %R E T HE

MII (Media Independent Interface ). GMII (Gigabit Media Independent Interface). ¥ T8 Reduced Gigabit Media
Independent Interface (RGMII)

<V NVFXATE R hF v — N (MGT) THEHAL TR A v F w7 1000BASE-X AL T VAT —aZiefit 35
7= @ 1000BASE-X PCS (Physical Coding Sublayer) 33X T PMA (Physical Medium Attachment) 7'V A Y& &4

MGT A2 Z—T7 2 A ZABERL O PHY LA ¥~ SGMII (Serial Gigabit Media Independent Interface)
AR —h

R—rDEREA
AR i 7
RESET
TIEEMACOCONFIGVEC [79:0]
TIEEMAC1CONFIGVEC [79:0]
TIEEMACOUNICASTADDR [47:0]
TIEEMAC1UNICASTADDR [47:0]

PHYEMACOGTXCLK
PHYEMAC1GTXCLK
CLIENTEMACODCMLOCKED EMACOCLIENTANINTERRUPT
CLIENTEMAC1DCMLOCKED EMAC1CLIENTANINTERRUPT
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& XILINXs

AR

7

CLIENTEMACORXCLIENTCLKIN

EMACOCLIENTRXCLIENTCLKOUT

EMACOCLIENTRXD [15:0]

EMACOCLIENTRXDVLD

EMACOCLIENTRXDVLDMSW

EMACOCLIENTRXGOODFRAME

EMACOCLIENTRXBADFRAME

EMACOCLIENTRXFRAMEDROP

EMACOCLIENTRXDVREG6

EMACOCLIENTRXSTATS [6:0]

EMACOCLIENTRXSTATSBYTEVLD

EMACOCLIENTRXSTATSVLD

CLIENTEMAC1RXCLIENTCLKIN

EMACI1CLIENTRXCLIENTCLKOUT

EMAC1CLIENTRXD [15:0]

EMAC1CLIENTRXDVLD

EMAC1CLIENTRXDVLDMSW

EMACI1CLIENTRXGOODFRAME

EMAC1CLIENTRXBADFRAME

EMAC1CLIENTRXFRAMEDROP

EMAC1CLIENTRXDVREG6

EMAC1CLIENTRXSTATS [6:0]

EMACI1CLIENTRXSTATSBYTEVLD

EMACICLIENTRXSTATSVLD

CLIENTEMACOTXGMIIMIICLKIN

EMACOCLIENTTXGMIIMIICLKOUT

CLIENTEMACOTXCLIENTCLKIN

EMACOCLIENTTXCLIENTCLKOUT

CLIENTEMACOTXD [15:0]

EMACOCLIENTTXACK

CLIENTEMACOTXDVLD

EMACOCLIENTTXCOLLISION

CLIENTEMACOTXDVLDMSW

EMACOCLIENTTXRETRANSMIT

CLIENTEMACOTXUNDERRUN

EMACOCLIENTTXSTATS

CLIENTEMACOTXIFGDELAY [7:0]

EMACOCLIENTTXSTATSBYTEVLD

CLIENTEMACOTXFIRSTBYTE

EMACOCLIENTTXSTATSVLD

CLIENTEMACITXGMIIMIICLKIN

EMACICLIENTTXGMIIMIICLKOUT

CLIENTEMACITXCLIENTCLKIN

EMACI1CLIENTTXCLIENTCLKOUT

CLIENTEMACI1TXD [15:0]

EMACICLIENTTXACK

CLIENTEMACI1TXDVLD

EMACICLIENTTXCOLLISION

CLIENTEMACITXDVLDMSW

EMACI1CLIENTTXRETRANSMIT

CLIENTEMACITXUNDERRUN

EMACICLIENTTXSTATS

CLIENTEMACITXIFGDELAY [7:0]

EMACICLIENTTXSTATSBYTEVLD

CLIENTEMACITXFIRSTBYTE

EMACICLIENTTXSTATSVLD
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AR

7

CLIENTEMACOPAUSEREQ

CLIENTEMACOPAUSEVAL [15:0]

CLIENTEMAC1PAUSEREQ

CLIENTEMAC1PAUSEVAL [15:0]

HOSTADDR [9:0]

HOSTMIIMRDY

HOSTCLK

HOSTRDDATA [31:0]

HOSTMIIMSEL

HOSTOPCODE [1:0]

HOSTREQ

HOSTWRDATA [31:0]

HOSTEMACISEL

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] EMAC1PHYTXD [7:0]
PHYEMACIRXDV EMACIPHYTXEN
PHYEMACI1RXER EMACIPHYTXER
PHYEMACIMIITXCLK

PHYEMAC1COL

PHYEMAC1CRS

PHYEMACOSIGNALDET

EMACOPHYENCOMMAALIGN

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

PHYEMACORXCHARISK

EMACOPHYSYNCACQSTATUS

PHYEMACORXCHECKINGCRC

EMACOPHYTXCHARDISPMODE
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AR

7

PHYEMACORXCOMMADET

EMACOPHYTXCHARDISPVAL

PHYEMACORXDISPERR

EMACOPHYTXCHARISK

PHYEMACORXLOSSOFSYNC [1:0]

PHYEMACORXNOTINTABLE

PHYEMACORXRUNDISP

PHYEMACORXBUFERR

PHYEMACOTXBUFERR

PHYEMACI1SIGNALDET

EMAC1PHYENCOMMAALIGN

PHYEMAC1PHYAD [4:0] EMACIPHYLOOPBACKMSB
PHYEMACIRXCLKCORCNT [2:0] EMACIPHYMGTRXRESET
PHYEMACI1RXBUFSTATUS [1:0] EMACIPHYMGTTXRESET
PHYEMAC1RXCHARISCOMMA EMAC1PHYPOWERDOWN

PHYEMACIRXCHARISK

EMACIPHYSYNCACQSTATUS

PHYEMACIRXCHECKINGCRC

EMACIPHYTXCHARDISPMODE

PHYEMAC1RXCOMMADET

EMACIPHYTXCHARDISPVAL

PHYEMAC1RXDISPERR

EMACIPHYTXCHARISK

PHYEMACIRXLOSSOFSYNC [1:0]

PHYEMACIRXNOTINTABLE

PHYEMAC1RXRUNDISP

PHYEMAC1RXBUFERR

PHYEMACI1TXBUFERR

PHYEMACOMCLKIN EMACOPHYMCLKOUT

PHYEMACOMDIN EMACOPHYMDOUT
EMACOPHYMDTRI

PHYEMACIMCLKIN EMACIPHYMCLKOUT

PHYEMACIMDIN EMACIPHYMDOUT
EMACIPHYMDTRI

THALDANAE

PR DI E NI EN A

e ]

CORE Generator™ 8L U 4 —K i

< 7uad¥R—h Nl

EER N

Virtex-4 FPGA == —#— HAF
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& XILINXs

71U X5 4147 : D Flip-Flop with Clock Enable and Asynchronous Clear

FDCE
M=

ZOTHAY TLAUNE, Iy AFX—TNVEERBZVT BHDLE—0D D A7 7V T T7ay 7T, /avs A
F—7L (CE) 78 High, FEFHAZV7 (CLR) 25 Low DA 71257 (C) 2% Low 75 High 18I0 b DL EICT —4
AT1 (D) OERT —2 71 (Q) 1265 ET, CLR 28 High (2725 130D T RTO AT EH S, H T (Q) @
7S Low {2V S ET, CE 2% Low DG, Zny 7 BRITERSLET,

BT DL, 20TV T Ty FIZHERPNCZVT SR, A Low 122V ET, FPGA TIE, Za—/3L Bk
/VEYR(GSR) #7774 7123 Hé, BRHEAREORREEZ T I —2arTEET, GSROT 7 NVNITIT47
High T3 23, STARTUP_architecture >RV D GSR AJJDRINIA L N —FEBINTHET 7T 47 Low IZTEET,

=4O

w3

AR H A

CLR CE D C Q

1 X X X 0

0 X X |43

0 1 D 1 D
THAUDARNEZE

AAR =g )

HE HELE

CORE Generator™ BL O 4 —FK AT

~7a@¥R—h ASH]

ERATeEGE M

i 547 i’ FoALE | B

INIT 2 (N 0 ar74¥alb—ar%o Q M OWHEETEE,

Virtex-4 34731 74K (HDL A)

74 http://japan.xilinx.com UG619 (v12.2) 2010 &£ 7 A 23 H




& XILINXs %

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

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

Virtex-4
- X|I|nx HDL Libraries Guide, version 12.2

FDCE_inst : FDCE
generic map (

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

Q =>Q, -- Data output

Cc=2¢C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D=>D -- Data input

);

-- End of FDCE_inst instantiation

Verilog 58t (A2 A2 T —23Y)

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

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

FDCE #(

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

Q(Q, // 1-bit Data output

.C(O, // 1-bit Clock input

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

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

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

):
// End of FDCE_inst instantiation
EF L
Virtex—4 FPGA &t —H%— H AR
Virtex-4 FPGA 7 —% > —} : DC FtEl L OAA v T Rtk
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28 FHAY ILAVE & XILINXs

FDCE_1
7)) X5 17 : D Flip-Flop with Negative-Edge Clock, Clock Enable, and Asynchronous Clear

FDCE_1

o
Sl

B

CLR

xa727

M=E

ZOTHAY TLAUNE T —4 (D), Zuys A2 —7 L (CE), ERMIZVT (CLR) D& AN ET =27 (Q) Db
HE—D D HAAT 7V 77y T4, FERB CLR 23 High 12725E 1F0DOT XTOANITERIN., Q H AN
Low {2720 F 3, CLR 2 Low, CE 2% High ®34& ., Z7a>2 (C) 2 High 76 Low (Z810EHHEXIZ D AJIOENT
Vo7 7y lZa—RSiEd, CE 2 Low DA, Z7uy7@EBITEHINET,

BHEMWRT 2L, 207V T 7y IR/ T Sk, 0 Low 12720 F 3, FPGA TlE, /m— UL £y k
/VEYR(GSR) #7774 71T HE, BIRHEAREORREEZ Y I —2arTEET, GSROT 7 NVNITIT47
High T3 3. STARTUP_architecture 3> 7RV GSR AJTIDHINIA L R—2EBINTHET VT 47 Low IZTEET,

mIER

AR H A
CLR CE D C Q

1 X X X 0

0 X X AL
0 1 D ! D
FHALDANT A

AV AR T—ay Gl

s He

CORE Generator™ B L O 4 —FK Raf

< 7aDYR— ]

ERAEGEMS

B4 24T E TI4ILE &5 BA

INIT 2 #¥K 0.1 0 ar74F¥al—artho Q I OWHIEETEE,

IR
Virtex-4 FPGA &t —H#— AR
Virtex—4 FPGA 7 —4# 3 —} : DC FitE B LA F Rk
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& XILINXs F2E: THAY ILAVE

FDCPE
7°\) =35 47 : D Flip-Flop with Clock Enable and Asynchronous Preset and Clear

PRE

FDCPE

lo 8 lo

CLR

X4389

M=

IOTY Ay TLAUNE, T4 (D), 7avs A3 —7 /v (CE), R 7Vt vk (PRE), FEFREAZYT (CLR) D& A
NeT —2H Q) NHBE—~D D ZAT 7Vy 77y T4, FEREB PRE 2% High (2725¢ Q H /173 High 2y
FE#L, CLR 28 High 12725 & /178 Low 12Uy hSivET (CLR AJJ2S PRE AN EDB B EEILD), PRE & CLR 23
Low T CE 2° High ®#54& ., Z7aw7 (C) 73 Low 2°5 High 28IV AEE2 D AJIOENR 7Yy 7T 7oy 7 iia—RE
WET, CE D Low A7y 7@EBIT A S L, RTOMEARFFSET, FDCPE X%, A7 A AF721% 10B
LIOARELTA VAV RENET,

FPGA TIXEIRAEAZINA L INIT BHEEZERAL CHRELZHEICER ESNET, GSR T o—L yh/ Uty
N 279 —hT 5L INIT CHREL-VHEICIERB CRESHET,

AE: FERMO Y BI OBy FOE AR YR =S TWET R, 2L AIT@FE Bl LEY A, FEEH
BRaEMT L2433 7 OREN BB L OHIILICL, Eenyy 7 Ot 282 KT, Rty E
3V M LTS B I NTHBEE NP RERDIEDRDHVET,

i R

AR H 7
CLR PRE CE D C Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X AL
0 0 1 D 1 D

R—bDEREA

R—k4 L B 31

Q o 1 T —H M7

C AD 1 sav 7 N7

CE AS 1 Jayd AFx—7 VAT
CLR AA 1 FERBIZIT AT

D A7 1 T —H%AT]

PRE AT) 1 FERM YA

Virtex-4 54731 7AAFK (HDL )

UG619 (v12.2) 2010 £ 7 A 23 B

http://japan.xilinx.com

77



28 FHAY ILAVE & XILINXs

THAVDANFE

AARR S T—ay Gl

£ HesE
CORE Generator™ BX U 4% —K NG
~7udHR—h ]

AR R 1%

Bt /47 [ TI4IE Hi:L]
INIT 2 HER 0.1 0 LT 4R 2l —al % BRONGSR ASEED Q H
SO FRE

VHDL 8§83k (/2 RA T—23Y)
WD 2 SORETRFIELANEA I — L, =o T (T 5 S ORI HT £,

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 12.2

FDCPE_inst : FDCPE
generic map (

INIT => ”0”) -- Initial value of register (CO0” or ’17)
port map (

Q => Q, -- Data output

c=2¢C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D => D, -- Data input

PRE => PRE -- Asynchronous set input

);

-- End of FDCPE_inst instantiation

Verilog 58k ([ RA2 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 12.2

FDCPE #(

-INIT(1”b0) // Initial value of register (1°b0 or 17°bl)
) FDCPE_inst (

Q(Q, // Data output

.C(O), // 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-4 547 31) 5i4F (HDL A)
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& XILINXs

FDCPE_1

7°') X5 47 : D Flip-Flop with Negative-Edge Clock, Clock Enable, and Asynchronous Preset
and Clear
PRE

|

FDCPE_1

Q
ol
o

Q
=
D

X8360

M=E

FDCPE_1 1%, 7—% (D), 7uv 7 A %—7 /L (CE), JEFH 7V~ (PRE), FEFH2ZVT (CLR) DK A ST —HH
Q) BHrHE—0 D 77Uy 7ay T4, JERB PRE 23 High 127258, Q 123 High Ic By & E9, CLR 2
High (2725¢, 23 Low 12Uy hENE 9, PRE & CLR 23 Low T CE 2% High @354, 7127 (C) 7 High 7°5 Low
WY DLEXIZ D ANDER 77 7y iia—REnET, CE N Low DG, 7ay /@B ITEHRINET,

BHEMGETLE. 2077 7y I3 IERBNCZY T E, 328 Low (2720 F 3, FPGA Tk, Z7a—/ 3L vk
/Uy (GSR) T 774712958, BIREARFOIREEZ L 2L —2arTEET, GSROT 7 NVNMITIT47
High T3 3. STARTUP_architecture 3> iRV GSR AT DHINIA L R—2 & BINTHET VT 47 Low IZTEET,

amIE R
AN H A
CLR PRE CE D C Q
1 X X X X 0
0 1 X X X 1
0 0 0 X X kil
0 0 1 D l D
R—h D HiBA
R—k4 L ] ¥ RE
A 1 T2
C AT 1 sy NS
CE A 1 rvay ) AR—T VAT
CLR AT 1 FERBIZVT AT
D AT 1 T =N
PRE AT 1 FEMEYIAT
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FE28: THAY TLAY

THADARFE
AV AR T gy "

£ i1
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
ERAARELE &
B 84T & TI4IE B
INTT 2 it 0.1 0 2T ¥l —al BB LGSR AN Q H

TI ORI E % +5 E

EER R

Virtex—4 FPGA = —% — HAK
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28 FHAY ILAVE & XILINXs

FDRSE
7°\) =5 47 : D Flip-Flop with Synchronous Reset and Set and Clock Enable

S

FDRSE

(@)
O |m |O

X3732

ME

FDRSE X, A#V v R), F#EH (S), 707 £ F—T N (CE) DK AN ET —2H 71 (Q) BNHDHE—~D D # A
77V 7ay Ty, F#VEYNAT (R) 23 High 127258 10O AT RS L, Z7av 7 (C) 23 Low 7»5 High
B DB EXITH T (Q) 2 Low 12Uy RENET Uy IRy OB EILSILD), Y MATI (S) 28 High, R 28
Low D&, Z7uv7 (C) A3 Low 2°5 High IZHIN DO HEXIIT Vw7 7ay 7 Ry hEiu, H 7128 High 1IZ720Fd,
R &S 73 Low. CE 7% High @334 . 72> 2773 Low 75 High I2U)0 b ALXIC D AN OENR 7Yy F7ay 7 izm—
rFEET,

BRI AZINDE, INIT BHEAFEHL TR ELZMEEICERESINET, GSR T u— UL Eyh/ Ukl 27—
h5&, INIT THRELZYIEICHERPI TR ESNET,

AmIE R

A7 A

R S CE D C Q

1 X X 1 0

0 1 X X 1 1

0 0 0 X X kL
0 0 1 1 1 1

0 0 1 0 1 0
THAODANEE

AVARB Y T—ay aJ

o HE 4%

CORE Generator™ LU\ 4% —K A ]

~7udYR—h R Ay

ERREG R

JERk3 BT [ TI+Ib FHEA

INIT 2 M 0. 1 0 2L T4F 2l — LA B LD GSR AN Q H

T DHIE A48 TE
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

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 12.2

FDRSE_inst : FDRSE
generic map (

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

Q =>Q, -- Data output

Cc=2¢C, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S =>S§ -- Synchronous set input

)s

-- End of FDRSE_inst instantiation

Verilog 881k (A2 RAT T —3Y)

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

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

FDRSE #(

_INIT(1”b0) 7/ Initial value of register (1’b0 or 1°bl)
) FDRSE_inst (

Q(Q, // Data output

.C(O), // 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
EF L
Virtex-4 FPGA &t —+%— HAF
Virtex-4 FPGA 7 —# <+ —h : DC P B L OARA v F Rk
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28 FHAY ILAVE & XILINXs

FDRSE_1

7)) X5 47 : D Flip-Flop with Negative-Clock Edge, Synchronous Reset and Set, and Clock Enable

FDRSE_1

o

Q
&P
~

§

X8366

ME

FDRSE_1 i%. E#V >k R). BB (), 7y A 32—T )V (CE) DE A ST —2H 711 (Q) "D HE—~D D ZA
7 7V 7uy 7Ty, F#YVEYRA T (R) 23 High 127268 10O AN RS, Z7av 7 (C) 23 High 2°6 Low
WZHIE DD LT, 77 (Q) 23 Low (Vv S ET Uy bty b LobEdESI5), S 23 High, R 23 Low DA
a7 (C) 7% High 725 Low (28I A EXIZT7 )y 77y 7 vty h&iv, )28 High 12720 F3, RES W Low
T CE 2% High @354, Z7uv 7 High 7»5 Low IZHIV DA LEXIZ D ANOERTZ )7 7uy Fiza—RShET,

BHEMGTHE, 207y 7 7ay I3RSV T S0, 53 Low (2720 E9, FPGA Tl Z'u— L &vh
/UEYh (GSR) 7 77471258, BIRFEARKEORELZ L I2L —arTEET, GSROTIHNANITIT47
High T3 3. STARTUP_architecture > iRV GSR AT DHIIA L =2 & BINTHET 7T 47 Low IZTEET,

mEXR

AR H A

R S CE D C Q

1 X X | 0

0 1 X X l 1

0 0 0 X X 7L
0 0 1 D | D
THAVDARAEE

AV AR T—ay B

CORE Generator™ 8L 74P —K AA]

< 7uad¥R—h Nl

AR E

B /4T & TI+ILE &5 BA

INIT 2 % 0.1 0 LT 4¥ 2l —al BB LGSR ANKEO Q H

T O %R E
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& XILINXs E2E: THAY ILAVE
MR
Virtex-4 FPGA =t —#— H AR
Virtex—4 FPGA & —%> —h : DC #PEB L OAA » F Hi ik
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28 FHAY ILAVE & XILINXe

FIFO16
71JXF 147 : Virtex-4 Block RAM Based, Built-In FIFO

DI31:0)| FIFO16 | A yosTEMPTY
ALMOSTFULL
DIP(3:0)
L DO(31:0)
RDGLK DOP(3:0)
EMPTY
RDEN
FULL
RST RDERR
WRERR
WRCLK
= RDCOUNT(11:0)
WREN WRCOUNT(11:0)
X10106

%< FPGA FH# AL Tld, 7uv” RAM Zf# L T FIFO A > 7UALFLET, Virtex®-4 7 —F 7 7F ¥ TlE.
7uy7 RAM IZEENLFAa v 7 2k0 | R EIZIER M FIFO ZffHicA o YA NTCEET, AvH, av
R —& FIAT—HA T DOERITIBIND CLB 0y &+ 5287<. 1 2O 7 ay 7 RAM VY —XT 1
S0 FIFO 1B T £4, fE#¥EE—RE FWFT (First Word Fall Through) E— R ¥R —rESNTWET,

EH#EE—F : 220 FIFO IZR VDOV —RFREXIAENSLE, EMPTY 77793 RDCLK IZEIBIL CT 47 —h&h F
T, EMPTY 75778 Low IZF 47 % —hr&H. RDEN N7 ¥ —h&h5E, RDCLK ONrH ERNY Ty T DOUT 12
POV —RB™H S ET,

FWFT (First Word Fall Through) F—F : 220 FIFO |IZHPIDOTU —R B EXAENS L, RDEN 87 —hESh2<T
t ., T DA RDCLK O#H A7 0#12 DOUT ICH i&nEd, ZD% it H LEREEZITH21E. EMPTY 28 Low,
RDEN 78 High 1272 > TWAZ EN LB TT,

AE: ML uay s TTaT v Jayy B—REERTAHGE. St ranys 2y bEXIAL IOy Ty R
DA Ty MZE->TiX, Empty. Almost Empty. Full, 38X Almost Full 7973 1 /ayy A7 NVHBIZT 4T H—h
XNAZERHNET, 7uvIBNIERIBOLD S Iab—ay FEFATIET —F T 7F vy D —HF — HTARITRE
NTWABF AT = ATy FAINDLDRKMENET,

WDFIZ, 2 DDOEF—RTO FIFO DR BEZRLET,

BREE—F FWFT £—FK

1k +1 xR X4 EYE 4k + 2 =R X 4 Bk
2k + 1 =R X9 EvE k+2 TR X9 E R
lk+1x=>F) X 18 'Y 1k +2 =M X 18 Ewh
512 + 1 =h) X 36 b 512+ 2 =k X 36 Bk

vy 7 RAM 1L, R 721336 R EERIC, Bl 2 OFi AL/ EHEZIAARTay 7% H L7 IERIM FIFO A€V L
Tarv 74X a2l —arT&ET, 7avZ RAM DR —b A 1% FIFO #t A HHLAR—REL T, A"—h B 1% FIFO E&IA
BAR—RELTHALET, T —2F. 5t AH Loy 70N ERYV Ty T FIFO bt HEN, EXA LIy
JDOIMH ERY Ty YT FIFO ICEXIAENET, FIFO E—R T, FHAH LR =R EBEABRR—FOIEER] % 1C
WINTEEHA,
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& XILINXs 2B FHALY ILAVE

A REIR AT —H A 7T 71L, IROEFBVTT,

7V (FULL) : WRCLK [Z[RIHIL TWET, FIFO 127 —# & EZIAD A=A 225 L, FULL N7 % —
rENFET, FIFO RN DE, EZIABLRALZITEIELET, ZHICEY, FEAHLB A HEEZIA A
RALZICKVRIC = NIBEESI, A— " —T7a— 3R AELEE A, FULL 79713 /1 TLORZ 2
L. 1 EXAA7ay Y $ATNRBRIZTH—hEnET, BEO U NBFiAShAE, 3 Jayy A7
PINIZ WRCLK ([Z[AI#IL CTT 47— h&nE 7,

72 (EMPTY) : RDCLK 2[RI L TWEd,

IEIE 7V (AFULL) : WRCLK ICE#IL CTWWET, FIFO DZ8& X~ — 25 ALMOST FULL_OFFSET T#5
ELTEXOL D5l T —hah, EXAAZEILETLI0%ELET, FIFO OZEEAR—AN
ALMOST FULL OFFSET THELZE LY K&7/25E, WRCLK ICRIMIL CTF 47— ET,

IF1EZ2 (AEMPTY) : RDCLK [C[RBIL TWE,
EXAB AT (WRCOUNT) : WRCLK IZ[A#IL TWET,

FEHXAH T — (WRERR) : WRCLK (Z[FIHIL CWE T, FULL 777 BT Y —hENT- B ICEEIAREFEITT

HE.WRERR 777 M7 —hEEd, BEZIALA R —T NV FE721F FULL 2 Low IZT 47 —h&hbde,
WRERR (T 47V —hrENFT, ZD1E 51, WRCLK IZ[EHIL TWE1,

FHAHL AR (RDCOUNT) : RDCLK [Z[REIHIL TWET,
A HLTF— (RDERR) : RDCLK (Z[RI#IL TWE,

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXs

AR— D 5t 5

R—r4% AF B HE

DI A7 T —HAN7]

DIP A7 SNUF 4 B RAS

WREN A7 FAN A F =T, WREN =1 DA, T—FRAEVCEZAEINET,
WREN = 0 O34, BEEIARITT A AT =T NI ET,

WRCLK AT EEXAHL TV

RDEN A3 FHMLAK—F L, RDEN = 1 A, 7 — 2 BRI AL VAR FE M
ENFEJ, RDEN =0 OFE, GiAHLITT A AT —T 220 ET,

RDCLK A7 ALYy

RESET A7 FIFO B48E. 777 . RA XD IERIMU &b

DO H D F — & H 77 (RDCLK 1Z [Fl#))

DOP 77 U4 ¥ (RDCLK (2[R

FULL H FIFO A€ DT XCTHOZ NIRRT L

ALMOSTFULL Hh FIFO AEVDIFIE TR THOZ R A7/ WRCLK IZEIHIL TV ES, B
T —P =N ETEET,

EMPTY H 77 FIFO RZ2 ¢4, ZOHANTH—h&nsd e, A LifTbh it
Ae RDCLK IZ[RHIL CWEd,

ALMOSTEMPTY H 77 FIFO DIFE T X TOE L= NI BT HEIN/ZE%RLET, RDCLK
WCREAIL CWET, Elia—F—20RETEET,

RDCOUNT H FIFO & —##H LR A%, RDCLK ICEIMILCWET, RRFEAH
LA AEIZET DL, 0 ITRVET,

WRCOUNT H D FIFO ¥ —ZEXIABR AL Z, WRCLK ICRIIL TWET, AREXIA
BRABEIZETHE, 0 ITRVET,

WRERR 77 FIFO N7 VD EXIZEEZIALREITHIE, TH—FSHET, WRCLK (Z[A]
WL TWET,

RDERR H 7 FIFO BNZEDLXIHAHLEITOE, T —h&hEd, RDCLK IZ[F]
HL C\ET,

THADADAE

AAR =g Hedw

£ A
CORE Generator™ L N7 4 —F A A]
<7D+ R—hk ]
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& XILINXs F2E: THAY ILAVE

AR R 1%

B 24T & T4 EREAR

ALMOST_EMPTY._ 16 % 12 By ME 4 _CEn T ZEORBEE R T HLEVMEEHEE
OFFSET

ALMOST EMPTY_ 16 % 12 By ME TRTCEn IFE 7 VORBEE R T HLEVWVEE
OFFSET Ei=pt

DATA_WIDTH I 4.9, 18, 36 36 T —XIEE R E

FIRST WORD_ 7 — A FALSE, TRUE FALSE FIFO FWFT &4 /A 7123 E

FALL_ THROUGH

VHDL Bk (/2 RAVT—2 7))

WD 2 SORETHIFIELE WS IIa— L, TV T AT 4B = ORI T E3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FIFO016: BlockRAM Asynchronous FIFO configured fro 4k deep x 4 wide

Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

FIFO16_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, -- 1-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
DI (31 DOWNTO 4) => X"0000000", -- Unused data inputs tied to ground
DI (3 downto 0) => DI, -- 4-bit data input
DIP => X"0", -- 4-bit Unused parity inputs tied to ground
RDCLK => RDCLK, -- 1-bit read clock input
RDEN => RDEN, -- 1-bit read enable input
RST => RST, -- 1-bit reset input
WRCLK => WRCLK, -- 1-bit write clock input
WREN => WREN -- 1-bit write enable input

)

-- End of FIFO16_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// FIF016: BlockRAM Asynchronous FIFO configured for 4k deep x 4 wide

// Virtex-4

// Xilinx HDL Libraries Guide,

wire [27:0] unconnected;

FIFO16 #(

version 12.2

-ALMOST_FULL_OFFSET(12~h080), // Sets almost full threshold
-ALMOST_EMPTY_OFFSET(12”h080), // Sets the almost empty threshold
// Sets data width to 4, 9, 18, or 36

_DATA_WIDTH(4),

.FIRST_WORD_FALL_THROUGH("'FALSE™) // Sets

) FIF016_4kx4 inst (
.ALMOSTEMPTY (ALMOSTEMPTY) ,
_ALMOSTFULL (ALMOSTFULL),

// 1-bit almost empty output flag
// 1-bit almost full output flag

.DO({unconnected[27:0], DO}), // 4-bit data output

_EMPTY(EMPTY), //
_FULL(FULL), V74
-RDCOUNT(RDCOUNT) , 7/
-RDERR(RDERR), //
_WRCOUNT (WRCOUNT), 7/
_WRERR(WRERR), //
.DI1({28”h0000000, DI}), 7/
.DIP(47h0), /7
-RDCLK(RDCLK), 1/
-RDEN(RDEN), /7
_RST(RST), 1/
-WRCLK(WRCLK), //
_WREN(WREN) 7/

)

1-bit empty output flag
1-bit full output flag
12-bit read count output
1-bit read error output
12-bit write count output
1-bit write error

4-bit data input (rest tied to ground)
Parity bits tied to Ground
1-bit read clock input
1-bit read enable input
1-bit reset input

1-bit write clock input
1-bit write enable input

// End of FIF016_4kx4_inst instantiation

s HIE R

Virtex-4 FPGA . —#— H AR

Virtex—4 FPGA & —# 3 —1 : DC ¥k L O A F ik

the FIFO FWFT to "TRUE"™ or "FALSE"

90
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& XILINXs F2E: THAY ILAVE

FRAME_ECC_VIRTEX4

7°1) X5 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

ZOFHFALy ZUAVNE, Virtex®-4 @ 1312 B DAL 7 4Fal—iay 7L —2% 32 BT ORAHLET,
FO¥k, N T 2T —FTEa—R 7V 27—y rRe—AMEEEEHLET, ZHICID, 7L—A EvhD 1
DT —RHIGEI, FTIENMERIENRENET, 2N 2T7—RNHAZEL RSN ET N, T IET
XFH A, FRAME ECCVIRTEX4 VX747 CTid. BEINZEYMIEESNERE A,

SN L

K L e

ERROR 7 1 =I7—WMh, =T —PFEETHIEERLET,

SYNDROME H 7 12 T — EYhDNLE, =T7—DffEEL, 0,1, FlE 2 yh =
T—WHFETHIEERLET,

SYNDROMEVALID H 1 High D&, 7L—AI2 0, 1, $-13 2 vk 25— bbb %
ARLET, 7L —A U—=RA_ w3 & T3 5& High 127 % —h
SHET,

THAVDAREE

e AT

CORE Generator™ BJX Uy 4% —K NG

~7uadH%R—h NEl

SYNDROME D{ELTT— RT—2 XD HEE&

SYNDROME Ewk 11 SYNDROME Ewk 10 ~ 0 I5— RAT—43X

0 FTRTO vk =T7—70

0 0 LIt 1 E'vh =7 —2F1E (SYNDROME i
T7— By hONLEERT)

1 FTRTO 2B Yk =T —07FTE GTIEAR )

AE: EFLOFROMIZ, SYNDROME VALID 2% High A0 A A ET,

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXs

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FRAME_ECC_VIRTEX4: Configuration Frame Error Correction Circuitry
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

FRAME_ECC_VIRTEX4_inst : FRAME_ECC_VIRTEX4
port map (

ERROR => ERROR,

SYNDROME => SYNDROME,

SYNDROMEVALID => SYNDROMEVALID

)
-- End of FRAME_ECC_VIRTEX4_inst instantiation

H =2 - S, > -~
Verilog i (A RAV I IT—23Y)
// FRAME_ECC_VIRTEX4: Configuration Frame Error Correction Circuitry
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
FRAME_ECC_VIRTEX4 FRAME_ECC_VIRTEX4 inst (
-ERROR(ERROR), // 1-bit output indicating an error

.SYNDROME(SYNDROME), // 12-bit output location of erroroneous bit
- SYNDROMEVAL ID(SYNDROMEVALID) // 1-bit output indicating O, 1 or 2 bit errors in frame

)
// End of FRAME_ECC_VIRTEX4_inst instantiation
= =
2F 1l
Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA 5 —% > — : DC ##E B L AL v F 45k
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& XILINXs F2E: THAY ILAVE

GT11_CUSTOM

7"\ X7 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 litter

M=

ZOTFHF AL T ACRE, RocketlO™ MGT TF, RocketlO MGT £, v /L FFHE YR LUT L by — "%
Virtex®-4 7 YA LNl UKL AIA T 7200 O R REZ TR ML £97. IROBERED Y N —h&anTHE T,

10.3Gb/s 7 —% L —h
1 ©>® FPGA IZ 8 ~ 24 [HDOIT v v — a2 5#;
2.5GHz ~ 5.55GHz VCO TEI{EL . RMS Oy &I Ins Kiifi
NIV AIED T T 7 A
L — e IRF ] D 2 25 AL
I F T AC BTV L= (F T ar TRA /AT
Ly — A MEBOMM EFHREKA T r—F NURIMEFL T —A
NURIMEBITRIL, Vem OGO IR T AN T ARV AT — e ikfE
8B/10B F7=1% 64B/66B = a—K HDHWIT —F mra—R7eL (XA AL— E—F)
Fx RN R T 4T
Zz#k 72 CRC (Cyclic Redundancy Check) DA B LI ONF =y
N AV A B IO Y — K EE A DO
TH ) (BAFIv7) ar T Falb—ary RAEHHALEZYa 74Xl —vay
PMA RX-TX "RAZ &G B DON—T X7 R
RocketlO MGT 1%, FX 7 /XA XA TO A HA[HETT,

o 3 2R
AR H A
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

Virtex-4 54731 7AAFK (HDL )
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& XILINXs

AA H A

REFCLK2 TXCALFAIL

RXIN TXCYCLELIMIT

RX1P TXLOCK
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]
RXDEC8B10BUSE 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

94
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& XILINXs

AR

HAh

TXCRCPD

TXCRCRESET

TXDATA [63:0]

TXDATAWIDTH [1:0]

TXENC64B66BUSE

TXENC8B10BUSE

TXENOOB

TXGEARBOX64B66BUSE

TXINHIBIT

TXINTDATAWIDTH [1:0]

TXPMARESET

TXPOLARITY

TXRESET

TXSCRAM64B66BUSE

TXSYNC

TXUSRCLK

TXUSRCLK2

THAODANFE

AVARB =gy

FHE R

CORE Generator™ 8L 4 —FK

~7ua@¥R—h

M IEHR
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28 FHAY ILAVE & XILINXs

GT11_DUAL

7'\ X5 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

M=

RocketlO™ MGT |, w/LFXHE vk SUTIL hFL3i— 3% Virtex®-4 7 YA N FEH HEUTH - IA Lo 72 6D D Z2 ik 2 i
BEZFEMEL £4, RocketlO MGT TlE, IROBEREN YR — S TWET,

622Mb/s ~ 11.1Gb/s 7 —%4 L —h

1 DD FPGA IZ 8 ~ 24 HO T o — " Z5H#

2.5GHz ~ 5.55GHz VCO THEIMEL, RMS DYy Z3 Ins AKlifi

NI AIED T T 7 A

Lo — N ot iy ) oD 2 4L

FoF T AC Iy TV T L —

2.5Gb/s ETCOT —F L— NHDOT VX F— =P TP 7 L —N

LYy —NEEOMRM, BERRATr—2 RURIMEEL Y —A
NURAME BT L, Vem OW D IJTRT AN TAR N AT — e ik(E

8B/10B F7zI% 64B/66B o2 —R HAHWLT —# = a—RRL (VNA A)b— F—R)
FX X R F 4o

F=#k 72 CRC (Cyclic Redundancy Check) DK B LI NF =7

"IV A A B IO v — KRB IEHOE

AN (A FIv7) arT4FXal—ay RAEFHALEZ)ay 74X 2l —ay
PMA RX-TX RAZ G L EE DN —T Ry 7 /R

mIER

AR Hh

[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] DLA; [5:0] RXSTATUS_A;
[15:0] DLB; [5:0] RXSTATUS_B;

[2:0] RXCRCDATAWIDTH_A; [63:0] RXDATA_A;
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& XILINXs

"

FTHALY ILAVE

AR

H A

RXCRCDATAWIDTH_B;

[63:0] RXDATA_B;

TXCRCDATAWIDTH_A;

RXCHARISCOMMA_A;

RXCHARISCOMMA B;

CHBONDIA;

RXCHARISK_A;

2:0]
2:0]
2:0] TXCRCDATAWIDTH_B;
4:0]
4:0]

CHBONDIL_B;

RXCHARISK_B;

63:0] RXCRCIN_A;

RXDISPERR_A;

63:0] RXCRCIN_B;

[
[
[
[
[
[
[
[

63:0] TXCRCIN_A;

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

RXNOTINTABLE_A;

[63:0] TXCRCIN_B;

[7:0] RXNOTINTABLE_B;

[63:0] TXDATALA;

[7:0] RXRUNDISP_A;

[63:0] TXDATA_B;

[7:0] RXRUNDISP_B;

[7:0] DADDRA;

[7:0] TXKERR.A;

[7:0] DADDR B;

]
]
]
]
]
] RXDISPERR_B;
]
]
]
]
]
]

[7:0] TXKERR_B;

[7:0] TXBYPASSSB10B_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;
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& XILINXs

AR H A
REFCLKI1_A; RXSIGDET_A;
REFCLK1_B; RXSIGDET_B;
REFCLKZ_A; TXINA;
REFCLK2_B; TXIN_B;
RXIN_A; TX1PA;
RX1IN_B; TX1P_B;
RX1P_A; TXBUFERR_A;
RX1P_B; TXBUFERR_B;
RXBLOCKSYNC64B66BUSE_A; TXCALFAIL_A;
RXBLOCKSYNC64B66BUSE_B; TXCALFAIL_B;

RXCLKSTABLE_A;

TXCYCLELIMIT_A;

RXCLKSTABLE_B;

TXCYCLELIMIT_B;

RXCOMMADETUSE_A;

TXLOCK_A;

RXCOMMADETUSE_B;

TXLOCK_B;

RXCRCCLK_A;

TXOUTCLKI1_A;

RXCRCCLK_B;

TXOUTCLK1_B;

RXCRCDATAVALID_A;

TXOUTCLKZ_A;

RXCRCDATAVALID_B;

TXOUTCLKZ_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;

RXDEC8B10BUSE_A;

RXDEC8B10BUSE_B;

RXDESCRAM64B66BUSE_A;

RXDESCRAM64B66BUSE_B;

RXIGNOREBTF_A;

RXIGNOREBTF_B;

RXPMARESET_A;

RXPMARESET_B;

RXPOLARITY_A;

RXPOLARITY_B;
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& XILINXs

AR

H A

RXRESET_A;

RXRESET_B;

RXSLIDE_A;

RXSLIDE_B;

RXSYNC_A;

RXSYNC_B;

RXUSRCLK_A;

RXUSRCLK_B;

RXUSRCLKZ2_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;
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28 FHAY ILAVE & XILINXs

AR H A
TXRESET_A;
TXRESET_B;
TXSCRAM64B66BUSE_A;
TXSCRAM64B66BUSE_B;
TXSYNC_A;

TXSYNC_B;
TXUSRCLK_A;
TXUSRCLK_B;
TXUSRCLKZ_A;
TXUSRCLK2_B;

THAODARNAE

AVAR Y =gy "
it KA

CORE Generator™ LU\ 4% —K HEE

~raOH¥E—h ]

=3 R

Virtex—4 FPGA ot —#— #H AR
Virtex-4 FPGA 7 —# 3 —} : DC FitE B LA F Kk
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& XILINXs 2B FHALY ILAVE

GT11CLK

7'V X5 47 : AMUX 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

M=

GT11CLK I%. RocketlO™ 7y 7 DE /S — VLT A5G IV AZ LV 2 — N ANLERHVET, =
D7y 7%, MGT OEFNZ 2 DT HOHVET, BHEEFEHL T, 20/ —Y D AJ)T SYNCLK Zay 7 V) —
D 1 O>FEITME ST EERE CEET, ZEMIT. [Virtex®-4 Rocketl0 v /L FFHE VK hFoi—N a—H— HAR]%
SZHLTLIZEN,

REFCLKSEL @£ f# 4 %%, MGTCLK, SYNCLKIIN, SYNCLK2IN, REFCLK, RXBCLK 72& D rwy s 7 var
ERETEET,

g OB

AJJ : MGTCLKP, MGTCLKN

73+ SYNCLKIOUT, SYNCLK20UT

THAVDANAEE

AVAR v T—ay Af
e A
CORE Generator™ 88X 4 —F HELE
~7aDYR—h ARAf
EF N

Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA & —#%> —h : DC #1E B I OA A F Fi i

Virtex-4 54 7351) 5i4F (HDL )
UG619 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com 101



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

28 FHAY ILAVE & XILINXe

GT11CLK_MGT

7°1) X5 147 : Allows Differential Package Input to Drive the Two Vertical Reference Clock Buses
for the Column of MGTs

M=

GT11CLK X, RocketlO™ /a7 DE o r— VU2 T A AICA LV AF o = — R ARERHDET, 20D
Ty ZiE, MGT OKFNZ 2 >FToH0Ed, BHEEEAL T, 20307 —Y D A ST SYNCLK Z7ays Y—D 1 5
FIm S AERE CEET, FEMIL. [Virtex—4 RocketlO Multi-Gigabit Transceiver User Guide JZ &L TL7ZE W,

— ko R BA
ASI : MGTCLKP, MGTCLKN
t 77 : SYNCLKIOUT, SYNCLK2OUT

FHAVDANS &

AVAR = |
HE 7 g
CORE Generator™ 3 E U\ 4% —K e
~ 7D R—h ENG

EX LR
Virtex-4 FPGA == —H#— H AR
Virtex—4 FPGA 5 —# 3 —b : DC BitEB L AL F Rtk
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& XILINXs F2E: THAY ILAVE

IBUFDS

7°1) =5 4 7 : Differential Signaling Input Buffer
IBUFDS

1B o

10662

M=

ZOF YA ZUAMNL REEAEBE SAMHT D AT AT 7T, IBUFRDS TR, 74 LD 57—
T2 AXMGHNL, —FBRAZ T, I—FRAL—T L5 2 DORLAF—F (1, IB) TRINET, vAXEAL —
71X MYNET P & MYNET N © X912, RIUFHEE B Okt OREEZRLET, A7 var T, vl I L iERER
IR REZ 5L 7T AT VT 400 LU, A a R — 2 b OB AR ST ZENTEET,

mER

AN HAh

[ IB )

0 0 k7L
0 1 0

1 0 1

1 1 EAb7eL

A — 0D B8

R—r4£ RAT ] 1 RE
I AT 1 Diffp Xy 77D AS)
IB AS 1 Diffp X 77D AN T]
O i 1 Ny 77D
THAUDANAE
{oAB T gy iR

i AAf
CORE Generator™ LN 4 —FK NGl
~7adHR—h A ]

THALVERERDT-DIZ, TRTD /0 2 R—RX Ml T T A O EALICEEL TESW, [ R—hE
BTV AL D FL O~ AZ LA ANTIHR =M, IB R— e ENL DAL —T LA AN SR =R, O R—=1 422D A
IR EN ey 712k L £ 7, generic/defparam fEZ R EL . N7 7OESAE T 2 UNIER EL TS,
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28 FHAY ILAVE & XILINXs

AR R 1%

B /4T E T4k B:L]

CAPACITANCE | 51 LOW. NORMAL . DONT_CARE 1/0 ZARUVEZ LB H O E A F v o F A
DONT CARE CIITE TN E I LI E

DIFF_TERM 7 — 4t | TRUE, FALSE FALSE LRy DEBR IR LA A T — T L

IOSTANDARD XFA T =2 —r ezl DEFAULT T AN /0 Bk EEID YT

VHDL 2k (/2 RA L T—S3Y)
KD 2 DORESUINTFELRWIE Ao — L, T4 T4 B S ORNIASV AT E77,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

IBUFDS_inst : IBUFDS

generic map (
CAPACITANCE => "DONT_CARE™, -- "LOW", "NORMAL'", "DONT_CARE"™ (Virtex-4 only)
DIFF_TERM => FALSE, -- Differential Termination
I10STANDARD => "DEFAULT'™)

port map (
0 => 0, -- Buffer output
1 => 1, -- Diff_p buffer input (connect directly to top-level port)
IB => IB -- Diff_n buffer input (connect directly to top-level port)
);

-- End of IBUFDS_inst instantiation

Verilog 581t (A2 RAAZ L T —23Y)

// 1BUFDS: Differential Input Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

IBUFDS #(
-CAPACITANCE("'DONT_CARE"), // "LOW'", "NORMAL'", "DONT_CARE" (Virtex-4 only)
_DIFF_TERM("'FALSE™), // Differential Termination
- 10STANDARD ("'DEFAULT"™) // Specify the input 1/0 standard

) IBUFDS_inst (
.0(0), // Buffer output
-1(1), /7 Diff_p buffer input (connect directly to top-level port)
_I1B(IB) // Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex-4 FPGA 7 —#3—1 : DC FrtE B LA A v F Fi
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& XILINXs F2E: THAY ILAVE

IBUFG
7'1) X5 47 : Dedicated Input Clock Buffer
| [ 0

IBUFG

X10181

ME

IBUFG IZ, FPGA ~D A 17vy sk ra— v ray Z7ERD Y — 2k T 5720 T 55 H A 1T,
DCM_SP XU BUFG ~DE IR0, T RAAD Iy ZEIEE D v 2 B /MRIZIZ 5N E 7, IBUFG D A
Tix. Fa— )L rayl o TOLEREB TxEd, IBUFG OH /11X, DCM.SP, BUFG., I3 ELT-ayy 7 ®
CLKIN ZBR#Ej C&E9,

A — 0D 5 B8

R—r4 AR ] B8

0 H D 1 sayy Ny 77

I AT 1 rayy Ny 77 AN

THADARNFE

AVAB T — gy A

CORE Generator™ XU 4% —K Kaf

~7adHR—h PN
ERAGEMS

B 47 | & TI4ILb &5 BA

CAPACITANCE Y%l | LOW, NORMAL, DONT_CARE /O ZRNVE- L@ % DE A F v

DONT_CARE B ALIRTHE R T o0 EID
EIRE
IOSTANDARD XFH | T A — MBI DEFAULT TLAVMT /0 Bk E#EIV Y4 T

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

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFG: Single-ended global clock input buffer
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

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

port map (

0 => 0, -- Clock buffer output

1 => 1 -- Clock buffer input (connect directly to top-level port)
);

-- End of IBUFG_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// 1BUFG: Single-ended global clock input buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

IBUFG #(
- 10STANDARD(*'DEFAULT") // Specify the input 1/0 standard
) IBUFG_inst (
.0(0), 7/ Clock buffer output
_1(1) // Clock buffer input (connect directly to top-level port)

);
// End of IBUFG_inst instantiation
5 T 1
Virtex-4 FPGA = —+#%— JAK
Virtex-4 FPGA 7 —# 3 —F : DC BEB LI OAA Y TRk
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& XILINXs F2E: THAY ILAVE

IBUFGDS

7°1) =5 4 7 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
1B

o
IBUFGDS

X10601

M=E

ZOTFTHA L AN IE, 7y s Ny 77 (BUFG) £721% DOM (2Kt T 2720 OB O EEE 5 A1y 77T
9, IBUFGDS Tld, THA L L XAV DALH—T A AMGHI1E, — HN<AZ | T 69— FNRTAL—T L7222 S
DEIPAHR—K (1, IB) THREINET, vAZLAL—T T MYNET.P & MYNET N ® L9512, RUZHEE B Dt D4k
MeZRLET, A7 var T, Fars I anlgEhZ &g s T8, 7 AT 707 3 m EL, M
VIR =R RDOEESTZENTEET, TAAASND AN T —FOWIAIRIZIL, T alT~T VB
HIibTEET,

a3 R

AR H 5

I IB o]

0 0 L
0 1 0

1 0 1

1 1 L7l

R—bD &R A

R—r4& L B ¥ RE
@) o 1 sayy Ny 7yt
1B AT 1 Diffn 7wy Ny 77D A7)
I ATJ 1 Diffp 7wy Ny 77D A7)
THAVDANAHE
AVAR S =gy Hedw
£ A
CORE Generator™ 8L U 4 —K A~A]
~7uad¥R—h =l

THALBEREERSTZDIT, TNTO /0 A R—=R bbb T 7 F A D LALICREL TEEW, 1R — M E
T FAL D O~ AZETRDANTIAR =T, 1B R—bafx EALOAL =T LB AS)R—MZ, O H—h2ZD
ANS1% Y —2E$2% DCM, BUFG, F/i3nY v 7128kl TLIEEW, —EDE kY —/L T, IBUFG % FPGA ®2
oy 7 VY — R A MEIZG U T BUFG 2B #IAYICHE RSV E T, generic/defparam fHZEREL., Sy 77
DESNALT 2N ELTLEEND,
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& XILINXs

AR R 1%

B 4T {[El TI4IE Bl

CAPACITANCE | =% LOW ., NORMAL DONT_ CARE /O 2RV ET- 118 D E A X v 8
DONT_CARE B AL T2 EDE LR E

DIFF_TERM 7 — %K TRUE. FALSE FALSE LRV DI IR LR A R —T v

IOSTANDARD pasl T2 — e DEFAULT TL AT 1/O #isEEI0 Y T

VHDL 83k (/2 RA T —2 7))

KD 2 DOLNFELZWG R T —L, =T 474 E 3 ORNTAEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

IBUFGDS_inst : IBUFGDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
10STANDARD => "'DEFAULT'™)

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

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

)

-- End of IBUFGDS_inst instantiation

Verilog 581t ([ RE2 T —23Y)

// 1BUFGDS: Differential Global Clock Input Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

IBUFGDS #(

_DIFF_TERM("'FALSE™), // Differential Termination

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

.0(0), /7 Clock buffer output

_1(1), // Diff_p clock buffer input (connect directly to top-level port)
-I1B(IB) // Diff_n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation

& 15 4R
Virtex-4 FPGA = —4'— H AR
Virtex=4 FPGA 7 —# 3 —} : DC Fithds L OAA » F 51k
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& XILINXs

ICAP_VIRTEX4

7'V X5 47 : Virtex-4 Internal Configuration Access Port

I17:0] | ICAP_VIRTEX4 | oy7.0;

| BUSY

WRITE |

OLK |

M=E

X10108

TOTFTYVAy L AU FEHT AL, Virtex®-4 ONE a7 4F 2l —ay T78AKR—k (CAP) IZ7 7 BATE

£7,

R— kDB

R—kr4 AR B i ae

BUSY 71 1 BUSY {35

0 o 32 B2 Yk T—F SRS
CE AH 1 Jayy AFR—T ) B
CLK A 1 A= NN

WRITE AT 1 HERABEF

I AT) 32 2 vk T—& NZAAT)
THAODANFE

AV AL =gy #ELE

Hed ol

CORE Generator™ BX U7 4% —K A ]

~ZudDYR—h NI}
FERATRELREN

B RAT E TI4IE i BA
ICAP_ WIDTH ==l X8, X32 X8 ICAP 2V R—R o hDOT —ZIEE R E
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 SOMEIBHFAELRVF AT —L, ZoT 4T+

Library UNISIM;
use UNISIM.vcomponents.all;
-- ICAP_VIRTEX4: Internal Configuration Access Port

- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

ICAP_VIRTEX4_inst : I1CAP_VIRTEX4
generic map (

ICAP_WIDTH => "'X8") -- "X8" or "X32"
port map (

BUSY => BUSY, -- Busy output

0 =0, -- 32-bit data output
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input

1 =1, -- 32-bit data input

WRITE => WRITE -- Write input

);
-- End of ICAP_VIRTEX4_inst instantiation

Verilog 58t (A2 A2 T —23Y)

// 1CAP_VIRTEX4: Internal Configuration Access Port
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

ICAP_VIRTEX4 #(
_TCAP_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
D, // 32-bit data input
_WRITE(WRITE) // Write input

):
// End of ICAP_VIRTEX4_inst instantiation

EER N

Virtex—4 FPCGA . —% — H AR

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

DRIV ET,
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& XILINXe

IDDR

7°1) 257 4 7 : Input Dual Data-Rate Register

IDDR

X10109

TOTFHAY ZUAVNMT, AU VA FPGA THE T 27V 5 —& L—k (DDR) 2R84 T 57D DEH AT
VYRS TY , ZOTVIT 4T T, 7 — 4R WA END I ay ) 2y T EICT =2 &Rk 357210 Clded, [FC
ray) Ty TRFICT —2BR1ET 528 TEET, 2D AT REHENC2 5T, B0 — 24 2

HHVEE s

OPPOSITE_EDGE &—F : i#i5® DDR F A TT — 4B ZE3NnET, QliZI/rys C ODFLH ERYTy Yo
BIZEALL, Q2 IIH VD TRV Ty Y DZRICELLET,

SAMEEDGE ®—FK : ¥ —#(37uv”7 C ORI DTy TZIESNETN, b PRy F—F LY RED
AICL P AZPBIMESDD T, DDR 7 —XXRIL/ry” =T FPGA IR EENET, 7272l 7 —4% X7
IISEESN TVWAIIICRAET, QL & Q2ITIET 1 BIU2 RRIBFICEEENT ., HAIOXT N7 1 &
RUNrT e DIy AT NTRT 2L 3 NEEEINET,

SAME_EDGE_PIPELINED &—F : SAME EDGE &—REREICT —# 02 E3NET . SAME EDGE £—K T
DT —8 XTO4HER RS 5720 3L ERV Ty Y F— LU RZORNCHL URZBIMENET, Zhi
KO, 77— XTHR Q1 & Q2 ENCHFIZEEINET, 7277 L. ZOE—FEEHAT5L.Q1 £ Q2 F+=
NEALTDHL ATV 1 AT InLET,

IDDR 1% IODELAY 72& @ SelectlO™ H§RE LS fii H TXFE9,

AE EEALH—T A AIZIE, IDDR2CLK o R —% b IL T 5 —FDOBIAIAT 2 DOMSI LTy 7%
BETXET, ZoarF ®—%x ML, IDDR O 74— ZAFER AR50 XL ET, IDDR 2CLK TiX, &4
H7ervy 7 V) —25n ¥ %, IDDR 2 R — R el 2 TR BB E I RS R A T D RS HY £,

R—bDEREA

R—kr4 AE 2 |t

Q1 ~ Q2 H 1 FPGA IZ88%t 35 IDDR tH 1 TF, QLIZHRADOT —# X7, Q2 1% 2
FEADT—4 X7 TT,

C AT 1 ray I AT,

CE A7 1 Low (27258, R—h O O /vy I NT 4 A= —T Wi ET,

D AN 1 DDR & —#% IDDR ¥ 2a— /LIC A ST HE L,
ZOEANE, e LD A ST ETNTR T A — R, AJIBIED G E ST
IODELAY ., 721387 A F7 1350y 7 718w L E7,

R A7 1 727747 High ®VEy T QL BLU Q2 Z#HFRE 0 (2L 9, SRTYPE
EAEICH S E | F#FFERIIIERSICER E TEET,

S A7 1 727747 High DUty T QL BLU Q2 Z§HFRME 1 (ICLE 9, SRTYPE
BRI SE | F#FFERIRIERPICR E TEET,
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2 THAY ILAVE & XILINXe
THALDANEE
AV ARB Y m—ays et
HE A
CORE Generator™ BL U7 4% —K NGl
~7adYR—h A\]
ARG EMS
B BT & TIAIE £ BA
DDR_.CLK EDGE | sr=7% OPPOSITE_EDGE, OPPOSITE. sy Lo | HRFSH 7 IDDR HEE —
SAME EDGE, EDGE REIRLUET,
SAME EDGE._
PIPELINED
INIT_Q1 2 % 0.1 0 LT 4 X2l —ar DAZ— T % E -
X GSR BT —hS7=&ZxD QL B D)
HEZEELET,
INIT_Q2 2 % 0.1 0 O 74X 2l —ary DAR—NT T B E
IZ GSR N T+ —hS/z&ED Q2 B D)
MEAEELET,
SRTYPE CFF SYNC, ASYNC SYNC T/ VY bDIATEEIRLET, SYNC

TiX. VEyh R BLOEYE(S) 0@k
N Crayy Ot BNy IZ R
THITFEEL., ASYNC TIHIERIE D
MUty MEREEIEELET,

VHDL 2k (/2 REAV T —23Y)

KD 2 SOORESTNIFELLWVWEEA o — L., = T4 T4 B = ORI AT E9,

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 12.2
IDDR_inst : IDDR
generic map (
DDR_CLK_EDGE => "OPPOSITE_EDGE', -- "OPPOSITE_EDGE", "SAME_EDGE"
-- or "SAME_EDGE_PIPELINED"
INIT_Q1 => ”0”, -- Initial value of Q1: °0” or °1”
INIT_Q2 => *0”, -- Initial value of Q2: ’0” or ’1’
SRTYPE => "SYNC'") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1-bit output for negative edge of clock
c =2¢C, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
D => D, -- 1-bit DDR data input
R => R, -- 1-bit reset
S =S -- 1-bit set
)

-- End of IDDR_inst instantiation

112

http://japan.xilinx.com

Virtex-4 54731 H4F (HDL )
UG619 (v12.2) 2010 4£ 7 B 23 A



& XILINXs

Verilog i1t ([ RE2 L T—3Y)

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

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

IDDR #(

-DDR_CLK_EDGE(''OPPOSITE_EDGE'), // "OPPOSITE_EDGE", "SAME_EDGE"

// or "SAME_EDGE_PIPELINED"
SINIT_Q1(1°b0), // Initial value of Q1: 1°b0 or 1°bl
-INIT_Q2(1°b0), 7/ Initial value of Q2: 1°b0 or 1’°bl
_SRTYPE('SYNC™) // Set/Reset type: "SYNC" or "ASYNC"
) IDDR_inst (

-Q1(Q1), // 1-bit output for positive edge of clock
.Q2(Q2), // 1-bit output for negative edge of clock
.C(©®, // 1-bit clock input

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

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

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

-S(S) // 1-bit set

)
// End of IDDR_inst instantiation
B ER
Virtex-4 FPGA . —+# — H AR
Virtex-4 FPGA 5 —# > — : DC ##E B L AL v F 45k
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& XILINXs

IDELAY
TUEF47

IDELAY |5

Input Delay Element

b4 o
6 lo [R |-

ks
7]
=

X10110

M=E

Virtex® BI O EFEROT RA R, =2 —H
. AT =22 ELLEAT 72D D AT 22—

nyZ{5, FIIEZOWMITIHEM TE, TOMEE

X 64 X P BIET AL CHIEENET,

HF—1/O DA SI/SZIZ IDELAY BV 2—ABH0ET, Z2OFE2—/L
I T L TY X AE AL TYARUFET, IDELAY 1X. T —Z{EE. 7

IDELAYCTRL =2 7R —

FORERIER T 2L, e X EEAREOZAIZI DL BRI S SICBIEZBINTEET, 350

FEE—RRHVET,
o x— VK ZALBIEE—F :

ZOFE—RNIL, BERTFALZAOPE R—/LR ZALEEREAR LT

WATH A THEHATEET, ZOF—RE#EH T2 4, IDELAYCTRL VT 4T AL AH v —h

TLHMLEIIHVEE A,

B E#y 7 BIEE—F : EIEMEIX IOBDELAY VALUE B CHREL-EICEESNE T, ZOMET 2 AL

TEETLHILIITEEY A,
FEOBERHYET,

ZOE—REFEHTHES . IDELAYCTRL FVIT AT 2 AL AR m—

T%é’/?"i&ﬁi{“—l\“ HlfE1E % CE & INC Z R H 352 LI2d | BIEHEZT A A LTERETEET, ZOE—

RafE 455

ENOE L

VIDELAYCTRL FVIF 4T AV ARV T — T BLERHET,

R—k4 A [ B T aE

I AT 1 I0B oD YT VAT —4

C AT 1 A=Y INA

INC AT) 1 By T BIEDA L TIAN T IV A NK

CE ANT] 1 ALTVAN T IVANEAR—T )V

RST AT 1 E@%I—/%%%i) LR ESNIMEIZY 'Y b, HERREIN
TWARWESIE. 0 12UEYER,

0 7 1 MAADEH T
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& XILINXs 2B FHALY ILAVE

T—=HAANBIOHIT -1BIOO

IDELAY ZUST7 4 71%, 3 D IOB v/ — v ar il ESNTWET, ANEHIORHL, IOB v —T a0
AT IR RV FET,

LA I0B : JLH 10B (265 IDELAY @ A J1iE, AJ123y 77 IBUF b EZHFESILET, IDELAY (O) DH )
W, B —— nU o /IR LET, ANBIOE DT —% RXRAFHMALEDERATHY, 7uy/{E 5 (C)
DI Z ITERAD, I0B OHIEF (0) ZLVAXTHE/RTEET,
V—a b Juy i ERAFRER OB : V—2a 7V 7y 7% Al ie7: 10B 1%, HCLK I0B @ EF
1255 /O XTI BESHTWET, 20 I0B 1252 IDELAY O A J1i%, AJ1/3v 7 7 IBUF /b E#4EHEG
. HARKROa L R—3 o Mo TE £,
- a—P—nrys
- BUFIO (Y—YaF L Zav 7 B8084)
V=g sayy X757 BUFIO 13X, AJ1&nB)—rat v ray g 5%)—ra b /0 vay s V) —
IOCLK 286t %9, £/~ BUFIO (. V—> a7 L ZavZ Ny 77 BUFR 28k L T —a )L Zay
VU — relk ITHEHFTEXET, ANBIOH T —% RRFMHLEDERTHY, Jav7iEE (C) 0¥
BIIZ T EFAN, I0B D TIES (O) 2L U AXIZHERHR TXET,
Ja—rv say 7 ERREER IOB : /' u— 3L sy & AR AE7: 10B 1d, o 1/0 FIZEE
SNTWET, ZD I0B IZH 5 IDELAY O AF1X. A1 va— )L Juyy Ry 77 IBURG B EZEME
N, HAEROary R—ro Mo CEET,
- a—Y—nys
- BUFG ('m— )L 7y 7{g 5 DO84E)
Ja— ) yayy Ny 757 BUFG 1L, ANEns)—Yat v ray g 5% 7 a— 3L /0 Zayy U — gclk
WCHERLET, ATTBIOHE T —% RAFHEEDERATHY, 7ay g5 (C) O EIIZ T - AN,
OB O HEE (0) LI AR I THF TEXFE T,

Jsay 7 NJ)-C

IDELAY Ol A /1 (RST, CE, INC) i%, X T/ryZ AJ] (O) IZFBIL TWET, IDELAY OF —X ASTBIOMH
HABLIRO) L, /ey /G B0 R TEH A, 2O 7y 2 A%, ISERDES @ CLKDIV A JJEFRICTE, =
D7z, CLKDIV 2R+ 57-d I Ensray s V—xi%, X CIDELAY Z7uv 27 A7 (C) Bk %9, 7
w7 N7 (C) TEREh [ fEZR 7y VY — AL, IRDEBYTT,

8 HD gelk (Fa—r3v Jayy V) —)
2D rclk (V—aF 0 ryay s vY—)
TV 2—)L Uk - RST

IDELAY ®UtEv R MEB RST 1%, ¥y FIBIET A% IOBDELAY VALUE B CREINTMEIZV Y LET,
IOBDELAY_VALUE BM:&2 8 E LW AL, Xy T BIET AT 0 12V By &N E T,

AL IVRAN/F 7Y A ME S - CE, INC

AV ITVAN/ T IVAS A3 —=T WA H (CE) IE, A TZVAN/ T VA ME S (INC) A X —T MIZLET, INC
WL YT BT AL T AL TVANT D0, TIVANT D EELET, CE=0 O%A . INC OEIZH»HOLT,
BEIEIIZELLEE A, CE =1 DA INC DI Ty T BIEENA L ZVANEET ZVA ML ET, T
BIEDAL TVAN/TIVA NI, AJ17ay 7 (O) IZRBIL TiThivEd, CE=1 THHRY, Krayy A4/ T
B TRIEIN 1| TOALTVAN/ T IVARSNET, IRORIZ, A TIVAN/ T IIANOEMEEZRLET,
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28 FHAY ILAVE & XILINXs

EE RST CE INC

WESNT=Zy T iUy |1 X X

YO ot 0 1 1

B TR AWy 0 1 0

AL 0 0 X
AE

1. RST I, BIiET =—>% IOBDELAY_VALUE B CHESNTEIZ) Yy LET, HERRESNLTWRWEGE
0y hrENET,

2. RST, CE, INCZ,7myZ A3 (C) IZRHILTWET,

CE 78 High (27228, RDSLH ERV Iy 7 TALIVAU N/ T VAR LET, CE 2 Low (2725 &, IRDAT
L ERVIay I TAL IR F oI AR EIELET,

FHALDANFE

AAR T — Ay Kt
HE 7 KA
CORE Generator™ B L7 4 —FK AH]
~ /DY R—K T

EAATREE R 1%

B 24T & TI4IE Bl

IOBDELAY_TYPE S DEFAULT, DEFAULT B FRIEDZAT H A5 TE
FIXED,
VARIABLE

IOBDELAY_VALUE Y 0 ~ 63 0 B T IRIE DRI A e

IOBDELAY_TYPE J& %

IOBDELAY_TYPE BMEIL, 32 BEDOX A7 HIEE L E T, F5E AlHE72flI% DEFAULT, FIXED, F7-2i% VARIABLE
T. 7 74/VMHEIZX DEFAULT CT9, DEFAULT I[ZFRETHE, B AR—/LF YA LBIETL A MR BRINENET,

IO L AN, pad—to—pad B"—/LK XA LEHIEL . BILEEZT SAAONE 7oy 7y EtiBEE— It 7,
ZORIETL AT HE, pad-to—pad AR—/LR XA L 012D ET,

FIXED IR ELI-E . &y 7 BIE{EIT IOBDELAY VALUE BT EL-Zy Y RICE ESNET, ZOHEIT. 8)
YERICETETHZLIITEETA,

VARIABLE (ZRRELT=HE . Xy T BIEZEEFTICAEE T&F T, CE=1BIWINC = 1 IZRETHEHX Y T EAEN
AL IVAPIEN.CE=1 BXOINC=0ITRETHET VA NENE T, A TVAN/FTIVA NI, A S17my
J{EH CIZR#LTiThbhvEd,

IOBDELAY_VALUE J&

o T BIEOMHEEZIEELET, FEEFREREILZ 0~ 63 T, T 7A4/VMEIZ 0 T, 0 ICRETHE. &
HIj~=TF LI OEIE () 400ps) (2720 FE T,

B2y FRIEN) By S -3H4E (RST = 1), IOBDELAY_TYPE %3 FIXED O#4 . %~ 74t I% IOBDELAY VALUE T
HELTEIZZ20ET,

H

B SE 1

mm
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& XILINXs F2E: THAY ILAVE

VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- IDELAY: Input Delay Element

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

IDELAY_inst : IDELAY
generic map (

10BDELAY_TYPE => "FIXED", -- "FIXED" or "VARIABLE"

10BDELAY_VALUE => 0) -- Any value from O to 63
port map (

0 =0, -- 1-bit output

Cc=2¢C, -- 1-bit clock input

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

1 =1, -- 1-bit data input

INC => INC, -- 1-bit increment input

RST => RST -- 1-bit reset input

)s

-- End of IDELAY_inst instantiation

Verilog 881k (A2 RAT T —3Y)

// 1DELAY: Input Delay Element
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

(* I0DELAY_GROUP = "<iodelay_group_name>" *) // Specifies group name for associated IDELAYs and IDELAYCTRL
IDELAY #(
- 10BDELAY_TYPE("'FIXED"), // "FIXED" or "VARIABLE"

- 10BDELAY_VALUE(O) // Any value from O to 63
) IDELAY_inst (

.0(0), // 1-bit output

.C(O®, // 1-bit clock input

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

RIOB // 1-bit data input

-INC(INC), // 1-bit increment input

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

);
// End of IDELAY_inst instantiation
= 1R
Virtex—4 FPGA = —H%— HAF
Virtex-4 FPGA 7 —# ¥ —h : DC fitE B L OAA v F Rtk
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28 FHAY ILAVE & XILINXe

IDELAYCTRL

7°\) X5 4 7 : IDELAY Tap Delay Value Control

REFCLK | IDELAYCTRL| RDY

RST

X10111

M=

TP AL, IODELAYEL i 4 2B BICA LV AZ 2 — T D0 ERHYES, Zhid, IDELAY 720
ISERDES ZUIT 4T MA L AZ L —RENTERY, IOBDELAY TYPE B M2 FIXED %7213 VARIABLE IZ& ES
NTCWEEETT, ZOFEY 22—/, */ZE@H/EZ@)77I//Z 7w/ REFCLK i AT 256810, 7rkx, &
£, BEOREDOELIZh 0 bOT, Xy T BIETA NZEBIEANAAT AZMIELET, il ;@\Eﬁ”ééc&@nﬁﬁkbx
AHEIC 720 E T,

R—rDERHA

R—k4£ 247 B i re

RDY H 7 1 V7 7L A Jay7 AT REFCLK AN/ »7=2 &R LET,
REFCLK 735 1E9"% (REFCLK 73 High £721% Low (& 1 7w 7 JEH#i LA
FREREND) £ RDY EBENT 4T —bhENET,

REFCLK AF 1 Fut A BIE, BEOTAIID N bL T, Zy T BIET A N EE S
TAEMBLFET, X BIEA T — X —MIRHINTEICT DI
1%, REFCLK @ & $% 200MHz 12T ALERHDFET,

RST AS 1 IDELAYCTRL [A]# %V LET, RST 5%, 727717 High ®I
F#IVE>hTd, IDELAYCTRL 22Uty A12i%, ZOKR—I% 50ns
LLE High (27 —F T 204 ERHVET,

RST (22— Uy h) : IDELAYCTRL [HEA2Y v L ET, RST 1E 51, 727717 High OFIERBY YT,
IDELAYCTRL 2Vt 4 3(2i%, ZOR—F% 50ns LAk High IZ7 V=30 ERHDET,

REFCLK V77V R Zay): 7akA EE BEOEIIO»DOLT | Xy BIETANCEENAAT AMHEL
9, Ay BEEAT —FL —MNIRHENTZEIZT5121%. REFCLK O 8 %% 200MHz (23T 2L ENRHVET,

RDY (Ready HH /) : V77L& 7y 27 AF) REFCLK 23BN~ &%RUET, REFCLK 235 1% (REFCLK
A3 High $£721% Low (2 1 7y E#LL ERFEND) & RDY B BB T AT —hENET,

_“'U"f/ DA | 73_ /i

AVAR S =g e
HE RA]
CORE Generator™ 3L O 4 H—K F )
~7adYR—h ARA]
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& XILINXs F2E: THAY ILAVE

VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- IDELAYCTRL : Input Delay Element Control

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

IDELAYCTRL_inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates validity of the REFCLK
REFCLK => REFCLK, -- 1-bit reference clock input
RST => RST -- 1-bit reset input

);

-- End of IDELAYCTRL_inst instantiation

Verilog itk (A RBL 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 12.2

(* 10DELAY_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

);
// End of IDELAYCTRL_inst instantiation
5 H 1
Virtex-4 FPGA = —+#%— JAK
Virtex-4 FPGA 7 —# 3 —F : DC BEB LI OAA Y TRk
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E2E: THAY ILAVE & XILINXs

IOBUF

7' 25 147 : Bi-Directional Buffer
IOBUF

X10663

M=

TDOFYA TLAMIBGH T TV RO /0 Ry 77T, WY v 7 A 5 5 e ke 28546
WZERALET,

MR
AA M7 ] H A
T I 1/0 0
1 X Z 1/0
0 1 1 1
0 0 0 0

A— D 5 B8

R—k4 L B 1 ae
© i) 1 Ry T 7 D)
I/0 AT 1 Ny 77D AHT)
: A 1 N 77 DANT)
T A7 1 FART = A 2X—=T VAT
THAUDANAE
P S E BN P
A HESE
CORE Generator™ B X O 4 —FK A ]
~7udDHR—hk N
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& XILINXs

AR R 1%

B BT fi5 TIAILE SR BA
CAPACITANCE %] | LOW, NORMAL . DONT. CARE /O ZARNE- L@ DG Xy /S 2
DONT_CARE ALFIE AT DNEIDEIRE
DRIVE X 2,4,6,8,12, 16, 24 12 [/O H# LT LVTTL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 F
721% LVCMOS33 %f# 1925 SelectlO™
N7 7O OFREE T (mA) 2341
IOSTANDARD XFH | F—E— MR DEFAULT TL AN /0 Bk EED Y T
SLEW Sc4l | SLOW, FAST, SLOW H DN H LRV &L T 3 IREfE
QUIETIO ERE, OO E HFIEIL,
T —H =B R TIEEN,

VHDL 83k (/2 RA T —23Y)

WD 2 DOINFELZWGE BT —L, =0T 47 453 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUF: Single-ended Bi-directional Buffer
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

I0BUF_inst : I0BUF

generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => "'SLOW'™)

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

-- End of I0BUF_inst instantiation

Verilog itk (A RABL T —23Y)

// 10BUF: Single-ended Bi-directional Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

10BUF #(
_DRIVE(12), // Specify the output drive strength
. 10STANDARD(*'DEFAULT"), // Specify the 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate

) I0BUF_inst (

.0(0), // Buffer output

-10(10), // Buffer inout port (connect directly to top-level port)
RIOB // Buffer input

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

// End of I0BUF_inst instantiation

Virtex-4 54731 7AAFK (HDL )
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28 FHAY ILAVE & XILINXe

MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex-4 FPGA 7 —# 3 —1 : DC FrtE B L OAA v F i
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& XILINXs F2E: THAY ILAVE

IOBUFDS

7'\ X5 47 : 3-State Differential Signaling I/O Buffer with Active Low Output Enable
IOBUFDS

s

X10664

M=E

SOFPAL TUA N, IREEEBE BA T2 W13y 7 7 T, 10BUFDS Tik, 7#42 LbdAr
B—T A 2E L, — TN =2Z )T b — N AL —TF 1725 2 DO HEAeHR—k (10, 10B) THRENET, «
ABEAL—T X MYNET P & MYNET N ©J91Z, [AUGHEE 5O ORELZ RLET, £ var T, 7mnrIn
AIREZR BN KIS RE A A8, vV AT T UT o A B L, AN AR — R OB E S T IENTEE
T, TRAASND AN T —HOETARIZIE, Tl I~T ViBEAFEHATLIZEL TEET,

i R

AR BI5 MM tHh

I T 170 I0B 0]

X 1 Z Z AL
0 0 0 1 0

I 0 1 0 1

R—b D &R A

R—r4& 7 A 2 Hege

0 7 1 Ny 77D
1/0 A 1 Diff p At 1
0B A 1 Diffn AHi7I

I A7) 1 Ny 77DNT)
T ATy 1 FIART —F £ =T VAT
THAODANFE

AVAB T T—ay HeAE

HE R NI

CORE Generator™ L w4 —F ARy
~7rdOHPR—h ]
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& XILINXs

AR R 1%

B BT fi& TI4IE E

CAPACITANCE =] LOW. NORMAL. | DONT_CARE /O AR NET- 1358 O E G ¥ S x
DONT_CARE VAL AT ANEIDEIRE

IOSTANDARD XFF F—&—Ne2 M | DEFAULT T AN 1/0 Bk EEID Y T

VHDL 83k (/2 RA T —2 7))

WD 2 DOINFELZWGE BT —L, =T 47 4535 ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I10BUFDS: Differential Bi-directional Buffer
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

I0BUFDS_inst : I0BUFDS
generic map (
I10STANDARD => "BLVDS_25")

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

);

-- End of I0BUFDS_inst instantiation

. —" -, ~ ~
Verilog 581k (A RAL T —3Y)
// 10BUFDS: Differential Bi-directional Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

10BUFDS #(

- 10STANDARD("'BLVDS_25"") // Specify the 1/0 standard

) I0BUFDS_inst (
.0(0), // Buffer output

_10(10), // Diff_p inout (connect directly to top-level port)
-10B(10B), // Diff_n inout (connect directly to top-level port)

RIOB // Buffer input
);
// End of I0BUFDS_inst instantiation
= HE R ¥R

Virtex-4 FPGA == —#'— HAF

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

low=output

Virtex—4 FPGA & —# > —h : DC ¥t B L OAA » F Hi ik
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& XILINXs 2B FHALY ILAVE

7°\) 25 4 7 : Dedicated I/O Buffer Input Deserializer
o | 'SERDES |
CE1 |
Q1
cE2| -
CLK | | o2
SR
a3
REV |
CLKDIV | Qs
OCLK |
s
BITSLIP |
DLYINC | 3
DLYCE |
| SHIFTOUT1
DLYRST |
SHIFTINA | | SHIFTOUT2
SHIFTINZ |
oFs |
T8 |
X10112

TOFYALY TV AV ERT ALY, A2 —a R I YA N TEXET, ISERDES (ZHHD
V—AE# /O T —FTIF¥TT, TOFV2—NEFHTLHE V—RART SV — a3 T FPGA orY v 7 Y
V= A& TE, ZAIV T DEMEC R DR E £,

TDOFEY 22— )VIZIT VU T I/ RTL L a RX—F YT IVEBIEF =—2 U—R T4 Ak ==y BITSLIP). 7
D/747««7/1/(CE)%/;»—/I/bx.z.inﬂ\iﬁf F- SESET SV 2SS LT D ey 7 NS
HV . SelectlO™ ¥gFEL I IfF I TXF4, SERDES OV 7 EL 2 — )LOFEMIZROEBYTT,

BIEF z—> BV 2—)b

BREF = —E, AT —ZEEENTZ/ay I DA T R ERE T A0 0HERT —% 7 /7F ¥ T4, 2D
ZAI T R OFEEIL, ISERDES £ 2 — VINIZIBIEAFLEL . A ) DAF 2 —Z T 52 L2 ko TRk L £
To ANBIETF = — %, HOPUHRREL TELD (FE), BERICER TEET (AIE), £, Z0EFEVa—L
12 IDELAYCTRL V7 47 LA LET,

BIEF =—> BV a— L2 HT5ITV<K OO0 RENLETY, ZOREITROLEBYTT,
IOBDELAY_VALUE
IOBDELAY
IOBDELAY_TYPE
IOBDELAY VALUE (%, i -4 2B ES o 7 O AHEE L £T, FEETREREIX, 0 ~ 63 T, T 74/ MiIX 0 TY,

IOBDELAY J& 1% IBUF, IFD, 721X BOTH IZRRET DL, BET = — 2 2 ZNE VA G DRI (0), LA
fHEH QL ~ Q6), F/-1E W H I TXF4, IOBDELAY @1EA NONE ICRETHE, BIEF =—> TV a—
IVRINAIRASINET,
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28 FHAY ILAVE & XILINXs

IOBDELAY _TYPE (%, DEFAULT, FIXED, %£7-1% VARIABLE |Z§% & CT& %9, DEFAULT ICRET 5L, h—/LR ¥
ALNREa|Z/20E T, FIXED ([Z%ET5E, BAEY v 7 EIL IOBDELAY VALUE CTREELZEIZRVET, ZOE—
RCIL, TAAART BT TLSNTBIMEEE T T HILILTEER A, VARIABLE IZRRET DL, BIEY YT DI
7% IOBDELAY_VALUE OAEIZGE E S, 7 \ARET 0T T AL HIZEEAGE T,

BIEF =— 2 T —NF{iL, DLYRST, DLYCE, B8X W DLYINC Vo Z AL THIELET, 2o kb H)
1. CLKDIV 7y 75 5@ L CvWEd, DLYRST # High (7 ¥ —hT+ 5L BEF = —r DFy 7 EN
IOBDELAY VALUE T ELZfEIZY By S ET, BIEXY Y T lHEAL VAN T 7V AN HI2iE, DLYCE X
ONDLYINC Z I LEd, BIEX Y 7 EAZL H 45121, DLYCE % High Ic7 % —h 200N HYET, DLYINC
 LICRETDHEAL VARSI, 0 IR ETDHET Z7UAMENET,

ORI BIET = — e DEICL D8 EZRLET,

BiE DLYRST DLYCE DLYINC
IOBDELAY_VALUE OfEizY | 1 X X

Bk

BTl EAL TV AR 0 1 1

By Tl &k T 7V Ak 0 1

EA7rL 0 0 X

AT BIEF =2 — 2 OF X TOEEIZ, CLKDIV IZFRBIL TWET,
SUTIV/RT L)L A N—F

ISERDES B a— /LD YT IV /8T )L A RX—H % U T )V F—REBOAR, 2 ~ 6 OF —HIEIEHLE7,
T —HRIERE—REE 5L, 7 —XE%E 7, 8, 10 IZJRETEET, 7 —HXREJRET 52X, 1 DD ISERDES %
~ 2% E—RIZL, H9 1 DD ISERDES # AL —7 E—RIZHEL. AL —7® SHIFTIN R —h%&~2Z® SHIFTOUT

—MIEEFLET, AL —T7 TIE. WAL T Q3 ~ Q6 R—bDOHREEHALEST, S UT I/ /RTFL )L a3 —H %
SDR %721% DDR & —F Dl 5 T H T& £,

’@%/1»—/14;% FIZ CLK BX O CLKDIV Z7uay 7 CTHlIEIZNET, IROFIZ, SDR BLODDR O Ep5E—R
BiT5 CLK & CLKDIV OEZEEZRLET,

WROFRIZ, VTN RTL )0 a3 —F—DCLK & CLKDIV OBEZRERLET,

SDR O T —41ig DDR O 7 —41ig CLK CLKDIV
2 4 2X X
3 6 3X X
4 8 4X X
5 10 5X X
6 - 6X X
7 - X X
8 - 8X X

CE £ a—/)b

CE EVa—/Uid, B2ARMITIZ 2:1 STV L/ ST L a _N—F 1, ZOFEY 22—/ CLKDIV Z7avy 7 A 17 CHl
WE, VT I/ Ty ay = T a— )LD ray ) A3 —7 b RN— T 50 ERESHET,

BITSLIP € =— /b
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& XILINXs 2B FHALY ILAVE

BITSLIP EYa— /UL, )y — Ao Ra R Z B0 )L 72D LA 685 BfTL ¥ 3, BITSLIP &4 57
NI, W= B LET, BITSLIP IZXDF N D REIEUL, NF—ICEENLE Y MDD 1 %5
W27 £9 (DATAWIDTH - 1), BITSLIP (%, SDR X0 DDR O i 5 THR—FEH £, SDR & DDR D H
TIDN_RFEZ AL, BRDOTHEELTEZN,

BITSLIP Zff 9" 5121% BITSLIP.ENABLE JE% ON IZERET AL ENHVET, ZDFEM%E OFF IZERETHE.
BITSLIP E¥ 2 — /LI N AENET,

BITSLIP @& {FEi%. CLKDIV 7w 27 A JJIZREML CTuvEd, BITSLIP 2o —/ L& @9 512i%, BITSLIP &R —h%
CLKDIV @ 1 % A2 )L45721F High 173 —RLE$, BITSLIP &8—hk23 CLKDIV @ 1 %A 7145 High 127 —h&H
5& . BITSLIP O@ENMENSE T LET, DDR E—R T, CLKDIV @ 2 A7 /L4534 5% T, BITSLIP OBI{ENZ
FELRWIRARHYET, BITSLIP DA%, T _XTLI224FEH /1R —F (Q1 ~ Q6) I hEhvEd,

F DA DR RE

T —HM@OPEIE : ISERDES €2 —/LCld, 7T By MELL LT —Xiga Al T&Ed, ZOMRELM AT DI2I%, 2
S® ISERDES & a— /L&A AF Y T — DM ENHVET, 20 2 50 ISERDES (%, BiEL -~ A% /AL —7
X7 TChHAVENRHYET, ISERDESMODE J& M4 MASTER $7-1% SLAVE 123 L. ISERDES D7 % X 3|4 % %
ERAHVET, Fo. vAFXD SHIFTOUT ARA—~ AL —7 D SHIFTIN R —MIE#HLET ., SDR 3L DDR E—KRT
1. T —ZE 7,8, 10 WY R —bSNTWET, ROFEIZ, SDR BELUDDR T—R A FHERT —ZiEE2 R~ LET,

T—F &
SDR 2.3.4.5.6.7.8
DDR 4.6,8,10

R—rDERHA

R—r4% A =) e

) Hi 7 1 %E%L/\Z/)Jd‘ﬂjj] [SERDES B2 — /L DL AZ AN S/
BIET = —> O T, ZoOH IR —kE, ISERDES &

“/“:L»—/l/lj\]@@‘f\“f@‘ﬁ'f;&“/“zv—/l/%/\‘/f/i’xﬁ‘éctic::l

T4X 2l —arTHIELAEETT, BUFIO ZBEEi CTXE 7,

Ql ~ Q6 H 1 (EnEh) L2 & & H S, ISERDES BV 2 — /L DL AZFEH T,
NSO ARG 5E, ISERDES OV 7 EY 2— )L 2RADIK
DOAHEDLEEANELTHEHTEET,
BT = — — JUT /RT3 R —F — BITSLIP &
Ja— )b

BHEF z— — JUT /RT3 R—4

IHHDR—NMI, 2 ~ 6 EyMIRETEET, F—XIBILIE
E—RTIE, 10 v hNETHRIRETEET,

SHIFTOUTI . H 1 (EnEN) F—=ZANNEYET 00Xy —H T, AL—T D

SHIFTOUT?2 SHIFTIN1, SHIFTIN2 |2 L £9,

BITSLIP ASH 1 BITSLIP Ei{E&EEIL £+, 2O % High 123 %&. BITSLIP &
Da— LA RZ—T TN ET,

CEl, CE2 AT 1 (Zn<Eh) CE &Y a— /WK 570y A X—T VAT TT,
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& XILINXs

=]

33

AT

EEIRIEIZ Oy I NT1, VT /RT L0 ar R—2 B LN
BITSLIP €Y 2 — V& BB 201 32570y 7 A1 TT,
CLK R—HME, IROWTF N ray s V) — A TEEIL £,
rayZENGO 8 [HD T a— )L Jay s T4
2OV —at v yavy T4
6 EDrays 1/0 (L= ay 7wk )

FPCGA (S3A 782 %4r3)

CLKDIV

AT

FRER Y R 7y 7 NSy VT IV 8T L)L a"—H  JRAE
Fx=—2  BITSLIP YV =2—/L BXW CE £V =2— V& REIT 25
DIERTHI7ay 7 AT, CLK R—MMIEfmEni-rays
JOLIRE RO ay 2 AT HHENRHYET, CLKDIV
R—=MI. KOWFNLDray s VY —ZATEREIL £,

JayJHHBANG 8 HO T a— )L yay s T4

2D —Vatn rayy T4

AT

I0B b DT Vv A7 —4, ISERDES E¥ 2— /L |ZT —
NAFENDR—FTT, SelectlO #EREAEHL T, 1/0 ik
EIRETEET,

DLYCE

AT

BIETF == DAL IIAN T IIVA N AR =T VIZLET,

DLYINC

AT

PEIEF = — 2 A IVAN/ T 7UAV R B, DLYCE B> % High
W7 —h3 %L DLYINC B2 OfEIZ IS TEBIEF = —2 D
BTN ALTIAN/ T VA RS UET, DLYINC B2 3
High DBAIIZ Y TEMNA L 7V A RER, Low DFEIET 7
VAV RESNET,

DLYRST

AT

BIET =—> Vv By, BRET =—2 DXy 7%
IOBDELAY VALUE TR ESN-EICU YL ET, ENRE
STV RWEEIE, 012Uy LET,

OCLK

AT

AEY A B =T 2 AR T TV r—avrfAmEray s, V7 /
IRV A N—RERETAOIFE AT 570y AJ)TT,
OCLK R—MZ, kOWF o ray s V) — A CTEREIL 7,

gy NGO 8 [l a—R ) Jayy T4

2D —aF v rayy S4

6 D ray7 1/0 (ML= vy 7 k)

FPGA (/XA /R R%&417)

ZOray I, AR —T BB RMERATY) A H—T AR
W2 L TVWET,

REV

AT

SR Z 5, W7 ANHTY, SRZMEHLZEAE, REV B
IZEDARL — T AR R OIRBEIZZ2D T, VRS
Ty R BELEINET, REV i3, ISERDES TIZH#AR—k
INTWEREA,

SR

AT

b UEYhAT, AR —Y L A RDIRBEE 2 — T — il
7741 (UCF) TERELT- SRVAL B TR EINI-REBIZLE
9, SRVAL = 1 ®¥EA1E 1. SRVAL = 0 O41E 0 12720 FET,
SR 2 L7=84 . REV NIV ARN —2 L AV R 5D
REEIZRVET, VeI OBEESiLET, ISERDES
AVR—F DT RCOL U AZIZH L. SREIET 75747
High [ZFERIBIV B RLET,
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& XILINXs F2E: THAY ILAVH
R—r4 A = HEBE
SHIFTINT | Ah) 1 (ERnZEhn) F—HAANNEPIRT DO — AN T, ~AZD
SHIFTIN2 SHIFTOUT1, SHIFTOUT2 (2% L £9,
THADARNFE
AUAR =g Heds
HEm N
CORE Generator™ 8L —K ANA]
< 7uad¥R—h =l
oL ~ y
AR E S
Bt BT & T4k | EREA
BITSLIP_ENABLE TR FALSE. TRUE FALSE BITSLIP 2> ha—F5% A 3 —7 /L
DATA RATE pasyil SDR, DDR DDR F g L S
DATA WIDTH SCFH| DATA_RATE = DDR 0 | 4 ST /8T )L A N—EDIRZE
A1 4. 6. 8. 10, £, SDR & DDR D& HHEHEIR 57
DATA_RATE = SDR D% TN RN ET,
A1X2.3.4.5.6.7.8
INTERFACE_TYPE eyl MEMORY | MEMORY ISERDES O ffi &5 25 7E
NETWORKING
IOBDELAY a2l NONE, IBUF, IFD, BOTH | NONE SEIETF = — > {8 4% ISERDES @
H &R E
[OBDELAY_TYPE SrE | DEFAULT. FIXED. DEFAULT PEIET = — % [E T — R LA 48
VARIABLE E—NIZfE
IOBDELAY_VALUE R 0~ 63 0 A FIRIE D W HAE & 45 E

NUM_CE B 1.2 2

Iy A3 —7 VOB ERE

VHDL 2k (/2 RA T —S3Y)
WD 2 SORETNFIELARNE A IEZaE — L, =TT 5 S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ISERDES: Input SERDES
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

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"
I10BDELAY => "NONE", -- Specify outputs where delay chain will be applied
—-- "NONE"™, "IBUF", "IFD", or "BOTH"
10BDELAY_TYPE => "DEFAULT", -- Set tap delay "DEFAULT", "FIXED", or "VARIABLE"
I10BDELAY_VALUE => 0, -- Set initial tap delay to an integer from O to 63
NUM_CE => 2, -- Define number or clock enables to an integer of 1 or 2

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

SERDES_MODE => "MASTER'™) --Set SERDES mode to "MASTER"™ or "SLAVE"

port map (
0 =>0, -- 1-bit output
Q1 => Q1, -- 1-bit output
Q2 => Q2, -- 1-bit output
Q3 => Q3, -- 1-bit output
Q4 => Q4, -- 1-bit output
Q5 => Q5, -- 1-bit output
Q6 => Q6, 1-bit output

);

SHIFTOUT1 => SHIFTOUT1, -- 1-bit output
SHIFTOUT2 => SHIFTOUT2, -- 1-bit output

BITSLIP => BITSLIP, -- 1-bit input
CE1 => CE1, -- 1-bit input

CE2 => CE2, -- 1-bit input

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

D => D, -- 1-bit input
DLYCE => DLYCE, -- 1-bit input
DLYINC => DLYINC, -- 1-bit input
DLYRST => DLYRST, -- 1-bit input

OCLK => OCLK, -- 1-bit input

REV => ’0~, -- Must be tied to logic zero
SHIFTIN1 => SHIFTIN1, -- 1-bit input
SHIFTIN2 => SHIFTIN2, -- 1-bit input
SR => SR -- 1-bit input

End of ISERDES_inst instantiation
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& XILINXs %25

Verilog i1t ([ RE2 L T—3Y)

// 1SERDES: Source Synchronous Input Deserializer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

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"
- 10BDELAY(*'NONE'), // Specify outputs where delay chain will be applied

// "NONE™, "IBUF'", "IFD", or "BOTH"
- 10BDELAY_TYPE(''DEFAULT'"), // Set tap delay "DEFAULT", "FIXED", or "VARIABLE"
- 10BDELAY_VALUE(0), // Set initial tap delay to an integer from O 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 (

.0(0), // 1-bit combinatorial output
.Q1(Q1), // 1-bit registered output
-Q2(Q2), // 1-bit registered output
.Q3(Q3), // 1l-bit registered output
.Q4(Q4), // 1l-bit registered output
.Q5(Q5), // 1-bit registered output

.Q6(Q6), // 1l-bit registered output
_SHIFTOUT1(SHIFTOUT1), // 1-bit carry output
.SHIFTOUT2(SHIFTOUT2), // 1-bit carry output

_SHIFTIN1(SHIFTIN1),

_SHIFTIN2(SHIFTIN2),

.SR(SR) 7/
);

// End of ISERDES_inst instantiation

EF R
Virtex-4 FPGA = — ¥ — HAF
Virtex-4 FPGA 7 —%# 3 —} : DC Hithds LA A » F 41k

u
/ 1-bit carry input
/ 1-bit carry input
-bit set/reset input

_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), // 1-bit serial data input
_.DLYCE(DLYCE), // 1-bit delay chain enable input
_DLYINC(DLYINC), // 1-bit delay increment/decrement input
_DLYRST(DLYRST), // 1-bit delay chain reset input
.OCLK(OCLK), // 1-bit high-speed clock input
_REV(1”b0), // Must be tied to logic zero

/.

/.

1
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28 FHAY ILAVE & XILINXs

KEEPER

7'\ 25«47 : KEEPER Symbol
KEEPER

(0]

X10669

ME

ZOFHFAY ZUACRNE, M A AR SND XY OBEERFFT 57 4 — 7% — /S TLAVRTT, ki
1. Ry MO U TS | 2884 5L KEEPER IZF DRy MU — 7 /KHUE 1 #BREL £, Z0#% . vk R
FGANRPITA AT — N2> T, KEEPER 1374 — 7 /KHUE 1 #BREHLEHT £,

R—bDEREA

R—b4 A [ = e ge
O 7 1EYh F—
FHEAYDANT

AVAR =gy ]

HERR A]

CORE Generator™ BL U4 —K AT
~7udHFR—h Ry

VHDL 81k (/1 RAVP T —23Y)
KD 2 SDORESTNIFELLEWVWEEA o — L., = T4 T B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

KEEPER_inst : KEEPER
port map (
0=>0 -- Keeper output (connect directly to top-level port)

);

-- End of KEEPER_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
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. — -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// KEEPER: 1/0 Buffer Weak Keeper
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

KEEPER KEEPER_inst (
.0(0) // Keeper output (connect directly to top-level port)
// End of KEEPER_inst instantiation
= =3
&F 1R
Virtex-4 FPGA = —#'— AR
Virtex—4 FPGA 7 —# 3+ —h : DC R L OAA v F Rk
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& XILINXs

LDCPE

7'\ X5 «4 7 : Transparent Data Latch with Asynchronous Clear and Preset and Gate Enable

PRE

|

LDCPE

]
o [F |=

o

Q
[
\:

M=E

ZOTHAy L AUME, T —% D), FERMZYT (CLR), FERM 7V >k (PRE), 7 —F 4% —7 /L (GE) &5
BT —% ZvFTT, CLR 2 High ([Z725E 1F0 DO ANTEAS L, 7 —2H 71 (Q) 23 Low 2V hESuET,
PRE 7% High, CLR 7% Low ®¥& . & —#H 71 (Q) 1% High iV kvh&n x4, #—k A (G) & GE 7% High T
CLR & PRE % Low D4, Q IZIZF —Z A ) D) DENRH1&NET, D ASIDOfEIZ. G 73 High 7>5 Low 28IV
BRoHEEITTyFHITHMSNET, Q 1D MEIEX, G £721% GE 2% Low ORIZELL EE A,

BT HE, Ty FIZIERMICZI TS, A2 Low 12720 FEF, FPGA TliZ, Zm— 3L By /Uty (GSR)
ETITFA4TICT AL, BIRBRARORESS I2— a0 TEXFET, GSR DF 74V MIT 2547 High TT 28,
STARTUP architecture 3> RIV@D GSR AT DOFHTA L N—25BINTHET 7547 Low IZTXFET,

mER

AD H A
CLR PRE GE G D Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X bl
0 0 1 1 0 0

0 0 1 1 1 1

0 0 1 0 X AL
0 0 1 ! D D

R—bD &R A

K—b 2 F 5 o
Q Hh 1 T—5 M

CLR AT 1 ERI VT /U AT
D AT 1 T =2 AN

G AT 1 7—hAN

GE AT 1 T—=hAFX—=T AT

PRE A 1 R FV /By AT
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& XILINXs FT2E: THAY ILAVE
THAODADAEE

AU AR gy T

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

FRATELE

B 247 & T4 | ERBA

INIT e 0.1 0 AL T Fal—arBo Q MADEIEEIRE,

VHDL &8t (A RBVIT—23Y)
KD 2 SOMSIBHFELRVEAIEIL =L, 22T 474 H S ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LDCPE: Transparent latch with Asynchronous Reset, Preset and
- Gate Enable.

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

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
):

-- End of LDCPE_inst instantiation

Verilog B2k (A2 RA T—3Y)

// LDCPE: Transparent latch with Asynchronous Reset, Preset and
// Gate Enable.

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

LDCPE #(
-INIT(1”b0) 7/ Initial value of latch (1°b0 or 1’bl)
) LDCPE_inst (

-Q(Q, // Data output
.CLR(CLR), /7 Asynchronous clear/reset input
.D(D), // Data input
.G(6), // Gate input

-.GE(GE), // Gate enable input
-PRE(PRE) // Asynchronous preset/set input

)
// End of LDCPE_inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXe

MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex-4 FPGA 7 —# 3 —1 : DC FrtE B L OAA v F i
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& XILINXs F2E: THAY ILAVE

LUTT

7°\) X5 47 : 1-Bit Look-Up Table with General Output

LUT1

X9852

M=

TOFWAY L AVMI R (0) 2> 1 Ey oLy Ty F—7 0 (LUT) T,

LUT 77 7iar ik @3 5720, INIT B2 AL T, & AEICHT 5 EZ 16 3 T E T2 468N
BVET, ZOZVLANI, Ny T 7 EIIA N —ZOBREERTZLET, ZODOZVAVNIEART 1Y/ T, %4
CLB AFARIZ2 D, & CLBIZ4 >FTobVET, LUT ITITEBO ANV =—arnh0, BbZ (I 7 EF)LT
VAT ORI DZAIL 7 T % LV IEMEIZATO BRSO LG E I TEET,

FPGA LUT Z'UX7 47 TlL, INIT T A—X TP ENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 IZERBI L F9 (VT RELTHERE), 7272 LE<DEE ., LUT ZVT 47 oudyy 7y 7varw2E T H20
W20 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NHVET,

MBRAERTHHE : LUT O INIT 23R E 35— M7 5k, ~AFVORBEIZT X TOANEVARNLTH
Soualy 7 EERIEEL, 2RO H EDS  FIEZERL £,

B XA TIHE VAN GRBEEEOMICKE T2 LUT OF ANITTA—FEEFRL, NTA—XETTIT
oy DB RAERLET, WEZHML CLEXIZZOFEOFNEE T, BIHOFED I/ GA—ZDE
B a—REEHT2MLENHYER A,

IR R
AND H A
10 o]
0 INIT[0]
1 INIT[1]
INIT = INIT J&MEICHID Y CTohivk 2 EHE

FHALDANF K

AV RB Ly T— Ay -
HERR HELE
CORE Generator™ BL U7 4% —K NGl
~7adYR—h A\]
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28 FHAY ILAVE & XILINXs

EAR RS
B 247 [} TIAIE =5t BA
INIT 16 i 2 b b F TR N IT T F—T DRI

VHDL 8281 (/> RAI T —23Y)
WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT1: 1-input Look-Up Table with general output
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

LUT1 inst : LUT1
generic map (
INIT => ""00™)

port map (
0 =0, -- LUT general output
10 => 10 -- LUT input

):

-- End of LUT1_inst instantiation

. — -, ~ ~

Verilog 581t ([ RE2 T —23Y)
// LUT1l: 1-input Look-Up Table with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
LUTL #(

-INIT(2°b00) // Specify LUT Contents
) LUTL inst (

.0(0), // LUT general output
_10(10) // LUT input

// End of LUT1_ inst instantiation
5 M1 R

Virtex-4 FPGA = —#— HAK
Virtex—4 FPGA 7 —#3—1 : DC FrtE B LA A v F ik

Virtex-4 547 31) 5i4F (HDL A)
138 http://japan.xilinx.com UG619 (v12.2) 2010 &£ 7 A 23 H



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

& XILINXs F2E: THAY ILAVE

LUT1.D
7'V X5 47 : 1-Bit Look-Up Table with Dual Output

LUTiD | o

X8377

M=

TOTFYALy L AUNMI L EY DOy T 7 T—T7 0 (LUT) T, RIUHEEEZ 2 O BIXOLO L) 2 2D H T
DHVFET, ZOZLANMNINRN T 7EIIA NN —F DT R-LET,

H O — iR A Z—axsh T, LO HNZEIL CLB 254 ZANDBOH ) -3 EmE Ay 7 7 Ik L
T, LUT OT7 773 arZiRET 520, INIT J@itEEf HL T, S ANEICH 35 H % 16 #ETHRET 4
ERHVET,

FPGA LUT Z’VX7 47 Tl&, INIT ST A— X CiBENFH EINFET, T 74/ME 0 T, ANEIZ» DL TH D
O IZERENILF 9 (VT RELTHERE), 7272 LE<KDGE ., LUT U747 ouyyy 777 a =R ET 520
W20 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHEICIE. RO 2 >NHVET,

MEREERTSHEE : LUT O INIT B2 RET L&KM 1E, A FIOGRMEICT X TOANEZIARNTH
Houaly 2 fEEFEEL, 2D IHEDS . WIHEZERLET,

B R AR TIHE VAN BEEEOMICKE T2 LUT OFK ANNITSTA—FEEFRL, N TA—XETTIT
nYy s OWBERE AR LET, MM CLEAIT 0T ED T REET, BiHO FIED I TA—2DHE
EWa—REEHTLI2MLENHYETA,

A EE
AN H A
10 0] LO
0 INIT[0] INIT[0]
1 INIT[1] INIT[1]
INIT = INIT J& M ICEID Y Th 7 2 Rl

FHEALDANF &
(A T—ay o
i iR
CORE Generator™ B L O\ 4 —FK A ]
~7udDY R —k NG

FERARRELTREM
B 24T fi& T4k &5 BA
INIT 16 2 By ME 4 _CEn NI T o7 T—T O EZIEE
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28 FHAY ILAVE & XILINXs

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT1_D: 1-input Look-Up Table with general and local outputs
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

LUT1_D_inst : LUT1_ D
generic map (
INIT => ""00™)

port map (
LO => LO, -- LUT local output
0 =0, -- LUT general output
10 => 10 -- LUT input

);

-- End of LUT1_D inst instantiation

Verilog itk (A RAB T —23Y)

// LUT1_D: 1-input Look-Up Table with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT1_D #(
_INIT(2”b00) // Specify LUT Contents
) LUTL D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
_10(10) // LUT input

// End of LUT1_D_inst instantiation

HHEHR
Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —#%>—h : DC B L OAA v F Fik
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& XILINXs F2E: THAY ILAVE

LUTT._L
7°\) X5 47 : 1-Bit Look-Up Table with Local Output

LUT1L | o

X8378

ME

ZOTHFAY TV AT L EY DNy T T T =70 (LUT) T, ML CLB AZ7A2AWNIZH LB O H 1B L O
WAy T 7 ~OERFAEH T 20—V 1) (LO) BBV ET, ZOZVLANMINY T 7 ETA 0 =2 D REE R
7-LET,

LUT O7 773 a2 ETH-0, INIT BHEZFEAL T, HFANDHEICKTTHH AEE 16 I TIEETHHLER
HVFET,

FPGA LUT Z'U7 47 Tl&, INIT T X=X CEBEN R ESNET, T 74N 0 T, ANEIZ» DL TH )
Z 0 WZERENLE T (T RELTHERE), 7272 LE<DGA. LUT FUIT47 onv vy 777 arzfiEd o2
W2 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NHVET,

MERPER TS5 LUT @ INIT [B2RET5 X7 I7E, SAFVORRBEICT X TOANEZIARNTH
HouaTy 2 ERIEEL. ZHHDH SENS . WIEEZER L £,

RERX2FEHTIHE : VARSNGB ROMEITH T 5 LUT OF A NIRRT A—ZEEFZL, XTA—ZEITLIT
a7 DR E AR LET, BMAZHEL CLEZITZOFIEO T NEE T, §iHOFED I STA—2DEE
EWLa—REFEHTI2LERHYER A,

A EE
AD H A
I0 LO
0 INIT[0]
1 INIT[1]
INIT = INIT J& M ICHID S CTohivi 2 HEEE

FHEALDANT

A RB T ay -
o HE 4T

CORE Generator™ LU 4% —K Kaf

~7adHR—h PN

FERTTEELREMS
B BT i TIAILE E
INIT 16 %% 2 By ME T RCER I T T T —T )OI & E
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 SOMEIBHFAELRVF AT —L, ZoT 4T+

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT1_L: 1-input Look-Up Table with local output
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

LUT1_L_inst : LUT1_L
generic map (
INIT => ""00™)

port map (
LO => LO, -- LUT local output
10 => 10 -- LUT input

);

-- End of LUT1_L_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// LUT1_L: 1-input Look-Up Table with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUTL L #(

_INIT(2”b00) // Specify LUT Contents
) LUTL L_inst (

.LO(LO), // LUT local output

_10(10) // LUT input
);

// End of LUT1_L_inst instantiation

EER N

Virtex-4 FPGA . —# — H AR

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

DRIV ET,
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& XILINXs F2E: THAY ILAVE

LUT2

7°\) X5 47 : 2-Bit Look-Up Table with General Output

" LUT2

X8379

BE
ZOTHAy L AVNMI—RE ) (O) ZFo> 2y T w7 T—7 0 (LUT) T,

LUT 77 7varzi% @3 5720, INIT B2 AL T, S ATEICH T 5 EE 16 #HE TR E 252N
HVET, ZOZVAVNI, Ny T 7 EIA N —ZDOERRERTCLET, ZNOLDOZVAVNIEART 1Y 7T, %
CLB ZFARIT 25, %4 CLBIZ4 5T oHVET, LUT IZIZBEBO NI — a0 n3HY, BAbZAI0 7 EF LT
VAT URAIDZAIL T TR % L0 EREIATI L ERH LG A ITEH TEET,

FPGA LUT VX7 47 Tl&, INIT NI A—Z THBENFH EINFET, T 74MI 0 T, ANEIZ» DL TH D
ZOICBRENLET (VT RELTHEERE), 727 LELDEGE ., LUT VT 7 oualyy 7y 7var a2 ET 520
W2, #HLW INIT OEZRETALERHVET, LUT DEZIEETHHIEICIE. RO 2 2B3HVET,

B REEM TS LUT O INIT B2 R ET 2K Tk, NAFTIOMmBRICT X TOATZY AR TH
HNouTyEzEIEEL, ZUbHO H DEND PIEEZERL £7,

REREHERTDH VARSI REROMITIIE TS LUT D% AN ATA—SRERL, /STA—SE T
BV DRI ARLET, BAEIMLTLEZIEIO LD HRHET, A0 B0 LI T A—2 0k
AR AT B ER DY A,

mER
AR H A
I I0 (0]
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]

INIT = INIT BT ESNT- 16 WEEHE 2 TR LI-E

FHEALDANFE

AVAZ =gy Al
HE 7 05
CORE Generator™ L7 (¥ —K ARA]
< 7aDYR—k ]
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& XILINXs

AR R 1%

B 247 [ TI4IE At BA

INIT 16 4K 4 B ME T _RCTEn NI T 7 T —T I OYWEE S

VHDL 8k (/2 REA T —3Y)

WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT2: 2-input Look-Up Table with general output
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

LUT2_ inst : LUT2
generic map (
INIT => X"0"™)

port map (
0 =0, -- LUT general output
10 => 10, -- LUT input
11 => 11 -- LUT input

):

-- End of LUT2_inst instantiation

Verilog 821k (A2 RA T —3Y)

// LUT2: 2-input Look-Up Table with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT2 #(
-INIT(4”h0) // Specify LUT Contents
) LUT2_ inst (
.00, // LUT general output
-10(10), 7/ LUT input
_11(11) // LUT input
):

// End of LUT2_inst instantiation
¥ 1 R
Virtex—4 FPGA == —4"— HAK
Virtex-4 FPGA 7 —# Y —b : DC FitE B LA v F ik

144 http://japan.xilinx.com

Virtex-4 54731 H4F (HDL )
UG619 (v12.2) 2010 4£ 7 B 23 A


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

& XILINXs F2E: THAY ILAVE

LUT2.D

7°\) X5 47 : 2-Bit Look-Up Table with Dual Output

I LUT2_D Lo

X8380

M=E

ZOTFYAL L AVNMI 2 VRO I T T —T L (LUT) T, RUHEREZE> O BLIONLO L) 2 DD H
TIRHVES,

HA O ld— ey Z—ax7Cd, LO HAIEEIL CLB A7 A4 ANDORIOH F1. F-dmE Ay 7 7 Ic 8 L £
T, LUT D777 arkETH20, INIT BIHEEERL T, S ANEICKTHH I1E%E 16 #ECTRRET D4
ERHYET,

FPGA LUT Z'UX7 47 Tl&, INIT T A—=X TP ENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 WZERENILE T (T RELTHERE), 7272 LS DA, LUT FUIT47 Donvyy 77 7iar e T 520
W20 LW INIT OfEE R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NV ET,

MBRAHERTHHE : LUT O INIT 2R E 35— &M 5k, ~AFVOGRBEIZT X TOANEVANTH
Sioual o EERIEEL, ZHODH EDS FIEZERL £,

mBRXEHERTIHE VAN EDOMICKE T2 LUT OF ANITSTA=FEEFRL, N TA—XETTIT
oy DB RAERLET, MEZHML CLEXIZZOFEOFNEE T, BiIHOFED LI GA—ZDE
EBWa—REEHTIMLENHYERA,

AmIE R
AND H A
I I0 0 LO
0 0 INITL0] INIT[0]
0 1 INIT[1] INIT[1]
1 0 INIT[2] INIT[2]
1 1 INIT[3] INIT[3]

INIT = INIT J@M: T ESNT- 16 3 EA 2 EH TR LI

FHALDANF &

AVAR =g ]
HE 7 i
CORE Generator™ L w4 —F ARy
~7rdOHPR—h F
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& XILINXs

AR R 1%

B

247

B

FTIHILE

At BA

INIT

16 1%

4 v ME

FTRTER

NI T T F—T NOYREE S E

VHDL 8k (/2 REA T —3Y)

WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2_D: 2-input Look-Up Table with general and local outputs
- Virtex-4

-- Xilinx HDL Libraries Guide, version 12.2

LUT2_D_inst : LUT2.D

generic map (

INIT => X"0")

port map (

LO => LO, -- LUT local output
0 =0, -- LUT general output

10 => 10, -- LUT input
11 => 11 -- LUT input

);

-- End of LUT2_D_inst instantiation

Verilog 58k ([ RE2 T —3Y)

// LUT2_D: 2-input Look-Up Table with general and local outputs
// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

LUT2_D #(

-INIT(4”h0) // Specify LUT Contents
) LUT2_D_inst (

.LO(LO), 7/ LUT local output
.00, // LUT general output

-10(10), // LUT input
_11(11) // LUT input

)

// End of LUT2_L_inst instantiation

s HIEHR

Virtex-4 FPGA . —#— H AR

Virtex—4 FPGA & —# 3 —1 : DC ¥ B I O A F ik
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& XILINXs F2E: THAY ILAVE

LUT2 L

7°\) X5 47 : 2-Bit Look-Up Table with Local Output

no| LTl | o

X8381

S

ZOTHAYy LAV E, 28Dy T T T—T L (LUT) T, [RIL CLB AZAANIZH LB O H B L O
WY T 7 ~SOEFAME N T 20 —H VT (LO) BHVET, ZOTLAMNINY T 7 EIF A =2 O REL R
eLET,

LUT O7 7> 7var it @3 5720 INIT @2 AL T, S ATMEISE 3D 8% 16 5 THE 3 242
HVET,

FPGA LUT 7’7 47 Tl&, INIT ST A—X TP ENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 IZERBILF3 (VT RELTHERE), 7272 LE<DBE ., LUT ZVITy7 oudyy 7y 7var e 520
W20 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >B3HVET,

MBRAHERTHHE : LUT O INIT 523 E 35— M7 5k, ~AFVORBEIZT X TOANEVANTH
Soualy 7 EERIEEL. 2RO H IEDS I EZERL £,

B XA TIHE VAN EOMICKE T2 LUT OF ANITRTA=FEEFRL, NTA—XETTIT
oy 7 DFHRBRAERLET, WEZHML CLEXIZZOFEOFNEE T, BiIHOFED I GA—ZDE
B a—REEHTI2MLENHYER A,

MR
AHD H A
I I0 LO
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT B CHEShe 16 HEEE 2 TR UE

FHEALDANT

AVAF =gy ]
e e
CORE Generator™ BL U7 4 ¥ —K NGl
~7udHFR—h KA
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& XILINXs

AR R 1%

B 247 [ TI4IE At BA

INIT 16 4K 4 B ME T _RCTEn NI T 7 T —T I OYWEE S

VHDL 8k (/2 REA T —3Y)

WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT2_L: 2-input Look-Up Table with local output
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

LUT2_L_inst : LUT2_L
generic map (
INIT => X"0™)
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11 -- LUT input
):

-- End of LUT2_L_inst instantiation

Verilog 821k (A2 RA T—3Y)

// LUT2_L: 2-input Look-Up Table with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT2_L #(
-INIT(4”h0) // Specify LUT Contents
) LUT2_L_inst (
-LO(LO), // LUT local output
-10(10), 7/ LUT input
_11(11) // LUT input
):

// End of LUT2_L_inst instantiation
¥ 1 R
Virtex—4 FPGA == —4"— HAK
Virtex-4 FPGA 7 —# Y —b : DC FitE B LA v F ik
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& XILINXs F2E: THAY ILAVE

LUT3

7°\) 25 47 : 3-Bit Look-Up Table with General Output

2 LUT3

S
o

X8382

ME

TOFHAL L AUNI BT (0) S 3EY RO I T F—T L (LUT) T3, LUT 77> 7 ar%
RIET DO INIT BHEEZEHL T, S AJMEICK T2 1% 16 R THRETHILERHVET,

LUT O7 7 rarv iR @4 520, INIT BiEa i LT, & AJMEI ST 5 % 16 #EE TR E T 20 EN
HVET, ZOZVAUNI, Ny T 7EIA N —ZDOERRERTCLET, ZNHOTVAVNIEART 1Y 7T, %
CLB AFARAIZ2 D, % CLBIC4 > FTob0ET, LUT IZIFERDO NNV — a0, BpHZAI 7 5T
VAT IRAIDEAI T Tl XD EFEIATOMLER O LG AT TEET,

FPGA LUT V37 47 Tl&, INIT RTA—Z CRBENFR ESINFET, T 74/MI 0 T, ANEIZO» DL TH D
ZOICBRENLET (VI RELTHERE), 7272 LELDGE ., LUT VT 7 oualyy 7y 7varaBET 520
W2 LW INIT OfEE R ETALERHVET, LUT DEEIEETHHIEICIT, RO 2 5>NBVET,

B REEM TS LUT O INIT B2 R E T2 — &R Tk, NAFTUOMmBRICT X TOATZY AR TH
HNouTyMEZEIEEL, 2D DEND PIEEZERL £,

B AEERTDHE : VARSI BER DI IGT D LUT OB AN ARTA=ZEERL, " TA—FEITIC
By OB AL AR L E T, BEREAHMEL CLEXTZOHIEDO T RER T, AT O FTIED LN TA—=Z DR
EWCA—REE AT OL6ENHVER A,

mIER

AR H A
12 1 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 #EL 2 B TR L-E
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& XILINXs

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B BT & FIHILE R ER

INIT 16 #% 8 B M T _RT¥n NPT T T—T NOYHEEEE

VHDL i2if ([ RE T —23Y)

WD 2 DOELPFIELBRWG S ITar—L, =TT B S ORIV T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT3: 3-input Look-Up Table with general output
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

LUT3_inst : LUT3
generic map (
INIT => X"00™)
port map (
0 =0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12 -- LUT input
):

-- End of LUT3_inst instantiation

Verilog 881k (A2 RAV T —3Y)

// LUT3: 3-input Look-Up Table with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT3 #(
_INIT(8”h00) // Specify LUT Contents
) LUT3 inst (
.0(0), // LUT general output
-10(10), // LUT input
_11(11), /7 LUT input
_12(12) /7 LUT input

// End of LUT3_ inst instantiation
¥ 1 R

Virtex-4 FPGA = —+#— HAK
Virtex-4 FPGA 7 =% —1 : DC 1B L OAA v F 5
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& XILINXs 2B FHALY ILAVE

LUT3.D

7°\) X5 47 : 3-Bit Look-Up Table with Dual Output

12 LUT3_D Lo

X8383

M=

ZOFYAL L AVNME 3 EYRDONY Ty T—T L (LUT) T, FIUHEREZ S O BLNLO £1v) 2 DO H
NRHET,

Hh O lx— ey Z—ax7Cd, LO HAIEEIL CLB A4 ANDORIOH J1. F-dmE Ay 7 7 Ic#HE L E
T, LUT D777 ar@ETH20, INIT BIHEEERL T, S ANEICKTHH I1EE 16 #ECHRET D4
ERHVET,

FPGA LUT Z'UX7 47 Tl&, INIT T A—X TP ENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 WZBRENLE T (T RELTHERE), 7272 LS DA, LUT VT4 7 Donvyy 777 arZiiEd 520
W20 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NV ET,

MBRAHERTHHE : LUT O INIT 2R E T 5 M7 5k, ~AFVORBEIZT X TOANEYARNLTH
Soual o EERIEEL. 2RO H EDS I EZERL £,

B XA TIHE VAN EDOMICKE T2 LUT OF AT A=FEEFRL, NTA—XETTIT
oy 7 DFHRBRAERLET, WAZHML CLEXIZZOFEOFNEE T, BiIHOFED I GA—ZDE
ENZa—REHHT 20 ERHYEE A,

imE R

AR 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 INIT[7] INIT[7]

INIT = INIT @ THES - 16 HEHEE 2 TR LI-E

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXs

THAVDANFE

Y S e N 7T
e e
CORE Generator™ X w4 —F )
~7rdOHPR—k A A]

FERRTREGEM
Bt RAT [ TI4IE &t BA
INIT 16 1%L 8 &'y ME TRCER N T T—=T N OYHHEZ R E

VHDL ik (/2 RA T—S3Y)
WD 2 DO XNEELLWGAIFaE—L, = T4 7B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT3_D: 3-input Look-Up Table with general and local outputs
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

LUT3_D_inst : LUT3_D
generic map (
INIT => X"00™)

port map (
LO => LO, -- LUT Ilocal output
0 =0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12 -- LUT input
);

-- End of LUT3_D_inst instantiation

Verilog E2ik (A2 RA T—3Y)

// LUT3_D: 3-input Look-Up Table with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT3_D #(

_INIT(8”h00) // Specify LUT Contents
) LUT3 D_inst (

.LO(LO), // LUT local output

.0(0), // LUT general output

_10(10), // LUT input

S11(11), // LUT input

12(12) // LUT input

)
// End of LUT3_D_inst instantiation
= ==
¥ 1F
Virtex—4 FPCGA &t —#— H AR
Virtex-4 FPGA 7 —4 3 —} : DC $iEB L OAAL v T FiE

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs 2B FHALY ILAVE

LUT3_L

7°\) X5 47 : 3-Bit Look-Up Table with Local Output

12 LUT3_L Lo

X8384

M=

ZOTHAYy LAV E, 3ROy T T =71 (LUT) T, [RIL CLB AZAANIZH LB O H B L O
Wy T 7 ~OEHAE T 20— T (LO) RV ET, ZOTLALMNINy T 7 ETA =2 O Re % R
eLET,

LUT O7 7o 7var i@ s 5720, INIT J@IEEM AL T, S ATMEISE 35 M 8% 16 5 THE 3 2420
%Dij—o

FPGA LUT Z'UX7 47 TlL, INIT T A—X CRBENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 WZBRENLE 3 (T RELTHERE), 7272 LELDgGA. LUT FUIT47 onv vy 77 7var e T 520
W20 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NHVET,

MBRAHERTHHE : LUT O INIT 523 E 35— M7 5k, ~AFVORBEIZT X TOANEVARNTH
Sioualy 7 EERIEEL, 2RO H EDS  FIEZER L £,

B XA TIHE VAN EDOMICKE T2 LUT OF ANIT/STA=FEEFRL, NTA—XETTIT
oy 7 DFHBRAERLET, WAZHML CLEXIZZOFEOFNEE T, BiIHO FED I GA—ZDE
ENZa—REHHTOMLERHYER A,

i I 5%

AR H A
12 I 10 LO

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 @t CHES - 16 HEHEL 2 TR LI-HE
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& XILINXs

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B BT & FIHILE R ER

INIT 16 #% 8 B M T _RT¥n NPT T T—T NOYHEEEE

VHDL i2if ([ RE T —23Y)

WD 2 DOELPFIELBRWG S ITar—L, =TT B S ORIV T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT3_L: 3-input Look-Up Table with local output
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

LUT3_L_inst : LUT3 L
generic map (
INIT => X"00"™)

port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12 -- LUT input
):

-- End of LUT3_L_inst instantiation

Verilog 883k (A2 RAT T —3Y)

// LUT3_L: 3-input Look-Up Table with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT3_L #(

_INIT(8”h00) // Specify LUT Contents
) LUT3_L inst (

.LO(LO), 7/ LUT local output

-10(10), // LUT input

_11(11), /7 LUT input

_12(12) // LUT input

// End of LUT3_L_inst instantiation
¥ 1 R

Virtex-4 FPGA = —+#— HAK
Virtex-4 FPGA 7 =% —1 : DC 1B L OAA v F 5
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& XILINXs 2B FHALY ILAVE

LUT4

7°\) 25 47 : 4-Bit Look-Up-Table with General Output

LUT4

o

X8385

BE
ZOFYAL L ACNMI— R (O) o 4y oy Ty F—7 L (LUT) TF,

LUT 77> 7varzi% @3 520, INIT B2 AL T, & AJMEICH 5 1% 16 #EE TR E 24 ER
HVET, ZOTVLANI, ANy T 7 EIIA N —ZOWRBERTZLET, ZNOLDOZVAVMNIEART 1Y /T, £
CLB AFARIZ2 D, 4 CLBIZ 4 2T 2oH0Ed, LUT IZITEH OV —2 a0 B3h0, BR324 (307 EF LT
VAT ORAIDZAI T T % X0 EfFEIITOMNERG LS AICHEH TEET,

FPGA LUT V37 47 Tl&, INIT RTA—Z T BENFH ESINFET, T 74MI 0 T, ANEIZO» DL TH D
ZOICBRENLET (VT RELTHERE), 7272 LELDEGE ., LUT VT 7 oualyy 7y 7var e T 520
W2, LW INIT OEZRETALERHVET, LUT DEZIEETHHIEICIE. RO 2 2B3HVET,

mEREMEM TS LUT O INIT B2 R E T2 — &R Tk, AT IOMmBRICT X TOATZY AR TH
HouTy7EzEiEEL, ZbHO H DENS PIEEZERL 7,

REREERTDH : VARSI RBEROPIIIE TS LUT D& AN ATA—SEEFL, T A— S5 TN
BV DRI ARLES, BAEIMLTLEZIEZO LD S RHET, A0 B0 ST A—2 0k
AR AT B ER DY EE A,
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E2E: THAY ILA & XILINXs
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]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
INIT = INIT @& CHESh e 16 L 2 R TR LE
THAODANEE
AAR =g G
Heda HELT
CORE Generator™ BL OV 4 —FK AH]
~7adPR—h l
ERAREGE
Bt AT & TIAILE B
INIT 16 #%% 16 £ ME ERANG A= NI T o F—T VDL E
Virtex-4 5475 A4AF (HDL F)
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4: 4-input Look-Up Table with general output
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

LUT4_inst : LUT4
generic map (
INIT => X"0000")
port map (
0=>0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13 -- LUT input
);

-- End of LUT4_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// LUT4: 4-input Look-Up Table with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT4 #(

_INIT(16”h0000) // Specify LUT Contents
) LUT4 inst (

.0(0), // LUT general output

_10(10), 7/ LUT input

_11(11), /7 LUT input

-12(12), // LUT input

_13(13) /7 LUT input
):

// End of LUT4_inst instantiation
5 MR 1E ¥R
Virtex—4 FPGA == —4%— HJAF
Virtex-4 FPGA 7 —# 3 —1 : DC FiEB L OAA v FFiE

Virtex-4 54731 7AAFK (HDL )
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28 FHAY ILAVE & XILINXe

LUT4.D

7)) X5 47 : 4-Bit Look-Up Table with Dual Output

i3 | LUT4_D

X8386

M=

IDTFVAY TV ACNMI A E YDy T o7 T —7 )L (LUT) T, RUHEREE RS O BLIWNLO &) 2 DD
HInRHVET,

A O ld— ey A Z—ax7Cd, LO HAIEEIL CLB A7 A ANDORIOH J1. F-dEmE Ay 7 7 Ic#HE LE
T, LUT D777 arET H20, INIT BIHEEERL T, S ANEICKTHH I1E% 16 #ECTHRET D4
ERHYET,

FPGA LUT Z'UX7 47 Tl&, INIT T A—X TP ENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 ICERRENL £9 (VT RELTHERE), 7272 LE<K DA LUT FVIT T ouay vy 777 arZfRET H0
W2 LW INIT OfEEZRETAHLERHVET, LUT DEEIEETHHIEICIT. RO 2 >BNHVET,

MERPER TS5 LUT @ INIT [B2RE T2 kB 7 1E, SAFTVORMBEICT X TOASZIARLTH
Soualy 7 EERIEEL, 2RO H HEDS  FIIEZERL £,

BB FERATHHE VARSI BEEROMEIZK IS T5 LUT % AT A—ZEEFRL ., /NTA—H &I
O w7 OIMBEREAERLET, MAZHEMLCLEZITZOFEO T NEET, B0 FIED I ST A—2DEE
EWZa—REfHTILERDYEE A,

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs

F2E: THAY TLAVE
AmIE R
AR H A
K] 12 I 10 0 LO
0 0 0 0 INIT[0] INIT(O]
0 0 0 1 INIT[1] INIT[1]
0 0 1 0 INIT[2] INIT[2]
0 0 1 1 INIT[3] INIT(3]
0 1 0 0 INIT[4] INIT[4]
0 1 0 1 INIT[5] INIT(5]
0 1 1 0 INIT[6] INIT(6]
0 1 1 1 INIT[7] INIT[7]
1 0 0 0 INIT[8] INIT(8]
1 0 0 1 INIT[9] INIT[9]
1 0 1 0 INIT[10] INIT(10]
1 0 1 1 INIT[11] INIT[11]
1 1 0 0 INIT[12] INIT[12]
1 1 0 1 INIT[13] INIT[13]
1 1 1 0 INIT[14] INIT[14]
1 1 1 1 INIT[15] INIT[15]
INIT = INIT @& CHESh e 16 L 2 R TR LE
FTHAVDANS &
AVAF Y E—ay nJ
Heda HELT
CORE Generator™ BL OV 4 —FK A
~7adDYR—h AT
ERAREGE
Bt AT & TIAILE B
INIT 16 # %% 16 £ M ERANG A= NI T o T—T NOYIEE TR E
Virtex-4 5473') 74K (HDL F)
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28 FHAY ILAVE & XILINXs

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4_D: 4-input Look-Up Table with general and local outputs
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

LUT4_D_inst : LUT4_D
generic map (
INIT => X"0000')

port map (
LO => LO, -- LUT local output
0 =0, -- LUT general output

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13 -- LUT input
);

-- End of LUT4_D_inst instantiation

Verilog 58t (A2 A2 T—23Y)

// LUT4_D: 4-input Look-Up Table with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

LUT4 D #(

-INIT(16°h0000) // Specify LUT Contents
) LUT4_D_inst (

.LO(LO), 7/ LUT local output

.0(0), // LUT general output

-10(10), // LUT input

_11(11), /7 LUT input

_12(12), // LUT input

_13(13)  // LUT input
):

// End of LUT4_D_inst instantiation
EF N
Virtex—4 FPGA &t —H%— HAF
Virtex-4 FPGA 7 —% > —} : DC FtEl L OAA v T Rtk
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& XILINXs 2B FHALY ILAVE

LUT4 L

7°\) X5 47 : 4-Bit Look-Up Table with Local Output

13 | LUT4_L

X8387

M=

ZOTHAY ZLAVNE A YRDON YT T T T—T 0 (LUT) T, [RIL CLB AZAANIZH LB O H B L O
Wy T 7 ~OEHAE T 20— T (LO) RV ET, ZOTLALMNINY T 7 ETA =2 O Re % R
eLET,

LUT O7 7> 7var it €3 5720, INIT J@ 2 AL T S ATMEISE 35 M 1iEE 16 EE TR IE T D0 ENR
%Uiﬁ—o

FPGA LUT Z'UX7 47 TlL, INIT T A—X TP ENH ESNET, T 74N 0 T, ANEIZO» DL T H
Z 0 ICEBKENL £9° (T RELTHERE), 7272 LE<DEA . LUT FVIT T oay vy 777 arZfRET H20
W2 LW INIT DA ETAHLERHVES, LUT DEEIEETHHIEICIT. RO 2 >BNHVET,

MERPEH TS5 LUT @ INIT B2 E T2 KB J7iE, SAFTVORGBEICT X TOASZIARLTH
Sioual o EERIEEL. 2RO H EDS I EZER L £,

mBRXEHERTIHE VAN EOMICKE T2 LUT OFK AT A=FEEFRL, NTA—XETTIT
oy 7 DFHRBRAERLET, WEZHML CLEXIZZOFEOFNEE T, BIHOFED I GA—ZDE
ENZa—REHHTOIMLERHYER A,
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E28: THAY ILAVH & XILINXs

AmIE R
AR H
K] 12 I 10 LO
0 0 0 0 INIT[0]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT([7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]

INIT = INIT J@ M T ESNT- 16 3 EE 2 EHTHRLI-HE

FHLLDANF &

AVARB Y E—ay ]
HERR .
CORE Generator™ BL WY 4% —K R
~7adHR—hK AW

ERATEGE M
B 24T & T4k &5 BA
INIT 16 1%k 16 £ v ME TR NI T T F—T N DY UE R E
Virtex-4 547 31) 5i4F (HDL A)
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& XILINXe E2E: FTHAY ILAVE
VHDL f2if (A RAVIIT—23Y)
WD 2 DOWLPAFAELIRWIG B ITat =L, = T4 T4 5 E QRN T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT4_L: 4-input Look-Up Table with local output
-— Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2
LUT4_L_inst : LUT4_L
generic map (
INIT => X"0000")
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13 -- LUT input
):
-- End of LUT4_L_inst instantiation
Verilog fCik (fV ARV T—23Y)
// LUT4_L: 4-input Look-Up Table with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
LUT4_L #(
_INIT(16”h0000) // Specify LUT Contents
) LUT4 L_inst (
.LO(LO), // LUT local output
_10(10), 7/ LUT input
_11(11), /7 LUT input
_12(12), // LUT input
_13(13) // LUT input
s
// End of LUT4_L_inst instantiation
EX LR
Virtex-4 FPGA &t —#%— HAF
Virtex-4 FPGA 7 —# 3 —1 : DC FiEB L OAA v FFiE
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& XILINXs

MULT_AND

7°1) X5 47 : Fast Multiplier AND
MULT_AND

X10677

ME

ZDOTHAL T ANMIATAANIZHD AND 2R —R M TT, TOARTAATIE 2 DO AN 4 AJ) LUT L3t
B, AR — aPoZICHBEIL TWVES, ZOBMOuY vy 7132 0mmo B ICHEH TEEd 28, @il T
IO FRE LS OVERICHFHCAE T, 11 BEOI0 AN, %592 LUT @ 11 BEOVI0 AIEEHE T D50 ERNSH
DEF, LO HE. 372 MUXCY, MUXCY_ D, $£721% MUXCY_L @ DI A NIZEER T4 RHVET,

i I R

AR

5

N I0

0 0

[« Nl R

THAODANFE

AAR =g )

HHE R HE4E

CORE Generator™ XU 4% —F A

~ZudDYR—h K]

VHDL 23k (/2 RAVO T —3Y)

KD 2 ODORESTNFELEWVEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MULT_AND: 2-input AND gate connected to Carry chain
- Virtex-4

-- Xilinx HDL Libraries Guide, version 12.2

MULT_AND_inst : MULT_AND

port map (
LO => LO, -- MULT_AND output (connect to MUXCY DI)
10 => 10, -- MULT_AND data[O] input
11 => 11 -- MULT_AND data[1] input

)

-- End of MULT_AND_inst instantiation
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& XILINXs 2B FHALY ILAVE

Verilog 58k ({2 RAV T—30)
// MULT_AND: 2-input AND gate connected to Carry chain

// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MULT_AND MULT_AND_inst (
-LO(LO), // MULT_AND output (connect to MUXCY DI)

_10(10), // MULT_AND data[0] input
NETCED) // MULT_AND data[1] input

)
// End of MULT_AND_inst instantiation
Ee iE
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28 FHAY ILAVE & XILINXs

MULT18X18
71X 7 47 : 18 x 18 Signed Multiplier

AL e MULT18x18 | p 35:0)
B [17:0]

%9258

M=

MULTI18X18 1%, #lAa A/ HHfF & 18 X ISEwREKITY, 1I8EYINATI A DfEIZ 18 B v A T B DfE% #
TEDLEEEN,. W PIz3sEyrTHOENET,
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AVARB =gy T
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CORE Generator™ LU 4 —F R
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& XILINXe

MULT18X18S

7'V X747 : 18 x 18 Signed Multiplier - Registered Version

A[170] MULT18X18S

B[17:0]

M=

P [35:0]
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28 FHAY ILAVE & XILINXs

MUXCY

7'\ X5 47 : 2-to-1 Multiplexer for Carry Logic with General Output

M=E

ATAADHEEEA T DD 1%, MUXCY @ DI AJJIZEERE L ET, LC OF¥U— A7) (CD) X, MUXCY & CI AJjIcHs
WLET, BLIZMATI S) X ATy T —7 L (LUT) O ) TEREIL . MUX 770273 ar L Car74¥
L—yarLET, FxU—H0 O) IEE RSN AT OMEBH IS, & LC OFxV—W 77 o arkzAr
TUARLET, S 2 Low DAL DI 28RS 4, High D4 1F CL A& IRENFE T,

ZOED, m—R L Z RO MUXCY D 38X MUXCY L b0, B ZAIL T TT N CUAT U MIOZ A
7T e L0 EHIATOBENOL GBI TEET,

iR R
ARD H A
S DI Cl 0]
0 1 X 1
0 0 X 0
1 X 1 1
1 X 0 0
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& XILINXs 2B FHALY ILAVE

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXCY: Carry-Chain MUX with general output
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

MUXCY_inst : MUXCY
port map (

0=>0, -- Carry output signal

Cl => Cl, -- Carry input signal

DI => DI, -- Data input signal

S =S5 -- MUX select, tie to ’1” or LUT4 out
):

-- End of MUXCY_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// MUXCY: Carry-Chain MUX with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXCY MUXCY_inst (
.0(0), // Carry output signal
_.CI(Cl), // Carry input signal

.DI(DI), // Data input signal
_S(S) // MUX select, tie to ’1” or LUT4 out

)s
// End of MUXCY_inst instantiation
5 H 1
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28 FHAY ILAVE & XILINXs

MUXCY_D
7°1) X5 47 : 2-to-1 Multiplexer for Carry Logic with Dual Output
LO O

DI ClI X8729

M=E

TOTFVA L AUNME L B O EEX YY) — BT 77 ar B AT IVANTAEDIERALET, Zoko7
Trrrvasii.l ooadyr B (LO)IZ 1 DT AL TUARTELD T, 1 OO CLBIZEE 4 v 7Y
AURTEET, LC OEHAT (DD X MUXCY D @ DI AJJiZ#fkE L, LC OFxY— A (CI) (£ MUXCY.D @ CI
AN LEST, BLIRATI ) 1. w7y 7 T—7 0 (LUT) O TERBIL, XOR 77> 7y ar el Cay
T4¥alb—varLET, FrU—H7 (0 & LO) ITITBIRENTZ AT OMEBH 1EH, & LC OFxV—H 77>
gvarEATIACRLET, SO Low DAL DI 28BS, High OBA1E Cl VB IRSHET,

H77 0 & LO T, #EEICRILTY, K O ld—RieA A —ax/hTd, IMUXCYIBIOIMUXCY LJHE
BLTIEan,
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AR H 7

S DI ClI 0 LO
0 1 X 1 1
0 0 X 0 0
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& XILINXs %

VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- MUXCY_D: Carry-Chain MUX with general and local outputs

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

MUXCY_D_inst : MUXCY_D

port map (
LO => LO, -- Carry local output signal
0=>0, -- Carry general output signal

Cl => Cl, -- Carry input signal

DI => DI, -- Data input signal

S =>S8§ -- MUX select, tie to ”1” or LUT4 out
)

-- End of MUXCY_D_inst instantiation

Verilog itk (A RAB T —23Y)

// MUXCY_D: Carry-Chain MUX with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXCY_D MUXCY_D_inst (
.LO(LO), // Carry local output signal
.0(0), // Carry general output signal
_.CI(Cl), // Carry input signal
.DI(DI), // Data input signal
_S(S) // MUX select, tie to *1” or LUT4 out

);
// End of MUXCY_D_inst instantiation

HHEHR
Virtex-4 FPGA == —#— T AK
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& XILINXs

MUXCY_L

7)) X5 47 : 2-to-1 Multiplexer for Carry Logic with Local Output

LO

DI CI X8730

M=

ZOTFHA L AUNI, L EvhO@EES Y — T 7o o arm A VAU NTAEOIERALES, 0Lk
Ty riaiiol ooadys B (LO) T 1 DT oA TUALRTEXED T, 1 O CLBIZAE 4 v hEA 7
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AT EEHLET, BLIZRATT ) 1. v Ty 7 57—7 0 (LUT) O I TEREIL, XOR 77> 7y arélLCay
T4X¥ a2l —rarLET, FvU—MHN LO) ITITBIRSNTZATIOENRH NS, & LC OFxI—H 777 a3
VERAVTIVACRLET, S A Low AT DI 288 IR S, High DAL Cl AAEIRESNET,
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXCY_L: Carry-Chain MUX with local output
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

MUXCY_L_inst : MUXCY_L
port map (

LO => LO, -- Carry local output signal

Cl => Cl, -- Carry input signal

DI => DI, -- Data input signal

S =S5 -- MUX select, tie to ’1” or LUT4 out
):

-- End of MUXCY_L_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// MUXCY_L: Carry-Chain MUX with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXCY_L MUXCY_L_inst (
.LO(LO), // Carry local output signal
_.CI(Cl), // Carry input signal
.DI(DIl), // Data input signal
_S(S) // MUX select, tie to ’1” or LUT4 out

);
// End of MUXCY_L_inst instantiation
5 T
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28 FHAY ILAVE & XILINXs

MUXF3

7°\) X5 47 : 2-to-1 Look-Up Table Multiplexer with General Output
MUXF5

X10678
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& XILINXs E2E . THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
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 12.2
MUXF5_inst : MUXF5
port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie directly to the output of LUT4)
11 => 11, -- Input (tie directoy to the output of LUT4)
S =S -- Input select to MUX
):
-- End of MUXF5_inst instantiation
. —" -, ~ ~
Verilog 58k ([ RA2 T —3Y)
// MUXF5: Slice MUX to tie two LUT4’s together with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
MUXF5 MUXF5_inst (
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie directly to the output of LUT4)
_11(11), /7 Input (tie directoy to the output of LUT4)
_S(S) // Input select to MUX
);
// End of MUXF5_inst instantiation
= =3
¥ 1E ¥
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28 FHAY ILAVE & XILINXs

MUXF3_D

7'V XF 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF5_D
10 Lo
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& XILINXs E2E: FTHAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 DOWLPAFAELIRWIG B ITat =L, = T4 T4 5 E QRN T £,
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 12.2
MUXF5_D_inst : MUXF5_D
port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie directly to the output of LUT4)
11 => 11, -- Input (tie directoy to the output of LUT4)
S =S -- Input select to MUX
);
-- End of MUXF5_D_inst instantiation
Verilog 21k ({2 XA T —23Y)
// MUXF5_D: Slice MUX to tie two LUT4’s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
MUXF5_D MUXF5_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), // Input (tie directly to the output of LUT4)
_11(11), /7 Input (tie directoy to the output of LUT4)
_S(S) // Input select to MUX
);
// End of MUXF5_D_inst instantiation
Ee il
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28 FHAY ILAVE & XILINXs

MUXFo_L

7\ XF 47 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF5_L
10
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& XILINXs E2E . THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
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 12.2
MUXF5_L_inst : MUXF5_L
port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie directly to the output of LUT4)
11 => 11, -- Input (tie directoy to the output of LUT4)
S =S -- Input select to MUX
):
-- End of MUXF5_L_inst instantiation
. —" -, ~ ~
Verilog 58k ([ RA2 T —3Y)
// MUXF5_L: Slice MUX to tie two LUT4’s together with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
MUXF5_L MUXF5_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie directly to the output of LUT4)
_11(11), /7 Input (tie directoy to the output of LUT4)
_S(S) // Input select to MUX
);
// End of MUXF5_L_inst instantiation
=3 ==
¥ 1E ¥
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& XILINXs

MUXF6

7\ X5F 47 : 2-to-1 Look-Up Table Multiplexer with General Output

MUXF6

X10681
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA 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 12.2

MUXF6_inst : MUXF6
port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF5 LO out)
11 => 11, -- Input (tie to MUXF5 LO out)
S =S -- Input select to MUX

);

-- End of MUXF6_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// MUXF6: CLB MUX to tie two MUXF5’s together with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF6 MUXF6_inst (
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF5 LO out)

_11(11), /7 Input (tie to MUXF5 LO out)
_S(S) // Input select to MUX

);
// End of MUXF6_inst instantiation
5 T 1
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& XILINXs

MUXF6_D

7'\ X5F 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF6_D
10 Lo
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RS (S) 1Z, EOWNE R N THEREN TXE 4, S 28 Low DAL 10 283, High DA 1T 11 @IS E T,

H7) 0 & LO T, BeemicRU Y, 1 O lx—MmiAf 2 —axs Td, LO H711%. R CLB AT A AN

WZHAHRD AN D EDBFITHEHLES,

=D
o 3 2%
AN 5
> o m 0 Lo
0 1 " ! -
0 0 0 -
1 X | | 1
1 X 0 0 -
FHEALDANF &
AL RAB YT =y -
HERR Hedw
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA 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 12.2

MUXF6_D_inst : MUXF6_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF5 LO out)
11 => 11, -- Input (tie to MUXF5 LO out)
S =>S8§ -- Input select to MUX

)

-- End of MUXF6_D_inst instantiation

Verilog itk (A RAB T —23Y)

// MUXF6_D: CLB MUX to tie two MUXF5’s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF6_D MUXF6_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF5 LO out)
_11(11), /7 Input (tie to MUXF5 LO out)
_S(S) // Input select to MUX

)
// End of MUXF6_D_inst instantiation
Ee il
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28 FHAY ILAVE & XILINXs

MUXF6_L

7'\ X5F 47 : 2-to-1 Look-Up Table Multiplexer with Local Output
MUXF6_L

10 Lo

I
S

X10683

M=

ZOT WAL ZVAUMI XSG T D4 DODON I T T—T e 2 20 MUXFS ZflAaEbE T 6 77 riar
DN IT 7 T—TNEL 8:1 v VT T VIV EAER T DI D~ NT TV IY 77 rvarz A TVARLUE
T, 10 BEIOL ASIZIE. FIL CLB NI 5 2 50 MUXES oua—HLH 5 (LO) kL Ed, BL2ZRAL (S)
I, EONE Ry M CTHEREN CEET, S 2 Low DAL 10 ARSI 4L, High DA 1X 11 BNE8IRESNET,

LO H771%. [RT CLB AZA AWNIZHDHBID AN DI AL ET,

HE%
AA Hh
S I0 I LO
0 1 X 1
1 X 1 1
1 X 0 0

THAUDARNAE
A AB T —ay o
HHE R 5%

CORE Generator™ 8L % —NK A\]
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA 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 12.2

MUXF6_L_inst : MUXF6_L
port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF5 LO out)
11 => 11, -- Input (tie to MUXF5 LO out)
S =S -- Input select to MUX

);

-- End of MUXF6_L_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// MUXF6_L: CLB MUX to tie two MUXF5’s together with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF6_L MUXF6_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), /7 Input (tie to MUXF5 LO out)

_11(11), /7 Input (tie to MUXF5 LO out)
_S(S) // Input select to MUX

);
// End of MUXF6_L_inst instantiation
5 T 1
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28 FHAY ILAVE & XILINXs

MUXF7

7°\) X5 47 : 2-to-1 Look-Up Table Multiplexer with General Output

MUXF7

X10684

M=

IOTHAY ZVANE, RIET DN 0T 0T T=TNEBEDE T T 777 ar DNy I Ty T T—=7 V&
720X 8:1 v VT T VLIV EAERT DI D~ IVT TV IY Ty rvarw A TUACRLET, 10 BEOVL AT
L. MUXF6 Or—H/L 77 (LO) 28k LE3, BELIZRAT (S) 1X, EOWNEHAY N THEREI CXET, S 2 Low O
BAIT 10 2NRINEHL, High OEA1E 11 2NBIRENE T,

ZDIED, v—HVH S1%EED MUXFT.D BEX O MUXFT.L WY, BIpBH AT TNV CLATUMIIORAIL T
TR LV EREIITOMNERZ LG A A TEET,

WX

AR H B
S I0 I (0]

0 10 X 10

1 X 11 I

0 0 0

X 1 1 1
G NOE L

R—r% AR ] B EE

0 H 1 PFLABELARE~D MUX D H S

10 AT 1 AJ1 MUXF6 LO H )iz #ke)
5l AT 1 A (MUXF6 LO H /ic#sse)
S AN 1 MUX ~D A3V 7R
THAODANAE

AAR L m—g )

HER HELE
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& XILINXs E2E . THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
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 12.2
MUXF7_inst : MUXF7
port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX
):
-- End of MUXF7_inst instantiation
. —" -, ~ ~
Verilog 881k (A RAV T —3Y)
// MUXF7: CLB MUX to tie two LUT6’s or MUXF6”s together with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX
);
// End of MUXF7_inst instantiation
=3 ==
¥ 1E ¥
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28 FHAY ILAVE & XILINXs

MUXF7_D

7'V XF 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF7_D
10 Lo

O
I

X10685

M=E

ZOTFHAY L ACNI ST AN I T TN E G DLR T T I 7iarOAy Ty F—7)VF
7213 16:1 ~ VF VLIV EAVERTHZD D~ VT TV IY Ty riarwArTVARCET, 10 BEONIL ABIZ
1L, MUXF6 or— V)] (LO) 28 LE3, BELIZRAT (S) 1X, EOWNHBAY N THEREI CXET, S 2 Low O
BAIE 10 2NBINEN, High OHAIE 1L 2NBIRENE T,

H7 0 & LO T, BeEmIZRT Y, ) O lx—MmiA 2 —axshTd, LO H711%. [RILC CLB A7 A AHN
WZHDRID AT AL ET,

iR
AR 5
S 10 I 0 LO
0 10 X 10 10
1 X 11 11 11
X 0 0 0
X 1 1 1 1

R—b D& A

R—t4& 7 H B T aE

O o 1 LABELH~D MUX O H 7
LO H 1 a2 — AR ~D MUX O H 5
10 AT 1 A7) (MUXF6 LO /)12 #et)
1 AT 1 A1 (MUXF6 LO H F71cB5#5¢)
S AT 1 MUX ~D AL
THAVDARNEE

AVAR =gy nJ

HE 7 i
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& XILINXe E2FE: THA

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

MUXF7_D_inst : MUXF7_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =>S8§ -- Input select to MUX

)

-- End of MUXF7_D_inst instantiation

Verilog itk (A RAB T —23Y)

// MUXF7_D: CLB MUX to tie two LUT6’s or MUXF6’s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

)
// End of MUXF7_D_inst instantiation
Ee il
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28 FHAY ILAVE & XILINXs

MUXF7_L

7V X5 47 : 2-to-1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo

I

X10686

M=

ZOTYAL ZVANE RIS DN 7T 0T T=TNVEMBEDE T T T 7 7ar DAy I T v T T =7V E
7213 16:1 ~ VF TSV I Y EAER T DD DO~ VTFT T VLI Ty riarwATVARCET, 10 BEAON L AT
L. MUXF6 Or—H/v 77 (LO) 28 LE3, BELZRAT (S) 1X, EOWNEHAY N THEREI CXET, S A Low O
BEAIE 10 2NBRINE L, High OEA1E 11 2NBIRENE T,

LO K 1i%. [FIC CLB AZAANIZHDBID A DB IE AL ET,

MR

A% H A
S I0 I LO
0 10 X 10

1 X I1 I1

0 0 0

X 1 1 1
H— k588

R—r4% Am[E B g

LO 7 1 o — B VERHER~D MUX D H 7
10 A 1 AT

11 A 1 AT

S A 1 MUX ~D A JjEL 7k
FHFALDANF &

AVAB =gy Af

HE 0
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& XILINXs %

VHDL fEift ({2 RA2 L T—23Y)

WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
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 12.2

MUXF7_L_inst : MUXF7_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

):

-- End of MUXF7_L_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// MUXF7_L: CLB MUX to tie two LUT6”s or MUXF6’s together with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)

_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

);
// End of MUXF7_L_inst instantiation
5 T
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28 FHAY ILAVE & XILINXs

MUXF8

7\ X5F 47 : 2-to-1 Look-Up Table Multiplexer with General Output

MUXF8
10

O
bl

X10687

ME

ZOFYPAL T AUNE, ST DA 7T v T —7 L& MUXFS, MUXF6, 38X MUXFT Z#lAa5bE T .8 77
Y ary Oy I TS T NVERIF 16:1 v VTF TV IV EER T AT DO VTF LY T a -k CLB 2
8 (AZAAEH) IZA T VAL ET, 10 BLOL ASZIE, MUXFT Oua— 177 (LO) 8L E9, L7k
AT () 1E, EONE AP THEREI TEFE T, S 2% Low DAL 10 28RS, High OFAIT 11 2SBIRSHET,

mIER

AR Hh
S I0 I 0]

0 10 X 10

1 X 11 il

0 0 0

X 1 1 1
R— 0> 55 B

R—r4% AR = K HE

0 H 1 WHBLAR ~D MUX D H

10 A 1 ANJ) (MUXF7T LO iz H:5t)
11 AN 1 A S (MUXF7 LO H iz #sk5)
S AT 1 MUX ~D A JjEL 7k
THALDANFE

AVARB =3y ]

HE G HELE
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA 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 12.2

MUXF8_inst : MUXF8
port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX

);

-- End of MUXF8_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF8 MUXF8_inst (
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)

_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

);
// End of MUXF8_inst instantiation
5 T 1
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28 FHAY ILAVE & XILINXs

MUXF8_D

7'\ X5F 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output
MUXF8_D
10 Lo

O
I

X10688

ME
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EONE Ry M THEREI TEE 3, S 2 Low DAL 10 23N 4L, High OFAIT 11 2B INSHET,

H77 0 & LO T, BeeEmICRU Y, 71 O lx—Memie A Z—axshTd, LO H711%. FILC CLB AT A AN
WICHDHRIDO NS E DR ITHERLUET,

mIER
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S A7 1 MUX ~D A JjEL 7k
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

MUXF8_D_inst : MUXF8_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =>S8§ -- Input select to MUX

)

-- End of MUXF8_D_inst instantiation

Verilog itk (A RAB T —23Y)

// MUXF8_D: CLB MUX to tie two MUXF7”s together with general and local outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF8_D MUXF8_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

)
// End of MUXF8 D_inst instantiation
Ee il
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28 FHAY ILAVE & XILINXs

MUXF8_L

7'\ X5F 47 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

I

X10689

M=

ZOTHAY ZLACNE, KIST DN T T T—T L 4 DL MUXF8 % 2 D#lAGDHET, 8 77 r/iardiy
IT T T—TNVELL 3211 v VF TV IV EER TR DO~ AF T LIV Ty aE, CLB 2 il (AZ A A8
B IZA FIARUET, 10 BEONL ABNICTIE MUXET ©Oa—A/u ) (LO) 28k LET, BELZRAT (S) 1T,
EONE Ry M CTHEREN TEE T, S 2% Low DAL 10 238N SFL, High DA IT 11 2SR IRSET,

LO H771%. [RT CLB AZA AWNIZHDHBID AN Dz i AL ET,

i E R
AR 7
S 10 I LO
0 10 X 10
1 X 11 1
X 0 0
X 1 1 1

R—rDERHA

R—h4 A 2 B

LO 7 1 T — LR R ~D MUX O H )
10 AS 1 A (MUXF7 LO HH I #5¢)
1 A 1 AJ1 (MUXFT7 LO tH 772 #2¢)
S AF 1 MUX ~D AL 7k
THAVDANEE

AUARB =gy A
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA 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 12.2

MUXF8_L_inst : MUXF8_L
port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX

);

-- End of MUXF8_L_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), /7 Input (tie to MUXF7 LO out)

_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

);
// End of MUXF8_L_inst instantiation
5 T 1
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& XILINXs

OBUF

7 XF 47 : Output Buffer

OBUF
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ZJL— L —MZE SLOW TR ESNTWET,

R—bDEREA

R—r4% B[ = B4 BE

0 H D 1 B BAL AR — Mo E R SIS OBUF O )

I AN 1 OBUF ® AJj, iR —babi#i+25usy 7128k
THALDARNFE

AAR L —ay AJ

i HELE

CORE Generator™ B LN 4 —FK Nl

~7aOHPR—k AR
ERAT L E M

B 247 | fE TIAIE

CAPACITANCE % | LOW. NORMAL, DONT_CARE /O ZEWE- L@ OB A v S 2 ALt

DONT_CARE WHEHT20EIDERELET,
DRIVE HH 2,4,6,8,12,16, |12 HAOOBREERERELET, FFA Tk
24 BARVMEZ AL TUIEEN,
IOSTANDARD Y| T4y —resM | DEFAULT T AN /O B EEIVY TET,
SLEW el | SLOW, FAST SLOW HARSA NSO AL — L — 8 E L ET, =
D BMEORE LR E T IEIL, T —F— e
BLTLEEN,
Virtex-4 54731 H4F (HDL )
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUF: Single-ended Output Buffer
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

OBUF_inst : OBUF
generic map (
DRIVE => 12,
10STANDARD => "'‘DEFAULT",
SLEW => ""SLOW'™)
port map (
0 =>0, -- Buffer output (connect directly to top-level port)
1 =1 -- Buffer input
);

-- End of OBUF_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// OBUF: Single-ended Output Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

OBUF #(
_.DRIVE(12), // Specify the output drive strength
- 10STANDARD("'DEFAULT"), // Specify the output 1/0 standard
_SLEW('SLOW™) // Specify the output slew rate

) OBUF_inst (
.0(0), // Buffer output (connect directly to top-level port)
IO // Buffer input

)
// End of OBUF_inst instantiation
5 MR 1R ¥R
Virtex—4 FPCGA &t —#% — H AR
Virtex-4 FPGA 7 —4 3 —1 : DC fiE B L OAAL v FFiE

Virtex-4 54731 7AAFK (HDL )
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28 FHAY ILAVE & XILINXs

OBUFDS

7°1) =5 4 7 : Differential Signaling Output Buffer

| o

o
OBUFDS

X9259

M=E

ZOFYPAr mL AN, IREBEDOZEFE B (1.8V CMOS) 29 R —h 58 —~DH v 77T, NEEIEZH
PO HEL . Fy 7O T AESOREERAZ G LES, HAZIE 2 2ORRLR—K (0O BELT OB) A3
HY, INHOR—reENENI<wAZ ] AL —T | LFEONET, v AXEAL—T 2 MYNET & MYNETB X912,
FICEMEUE B DO X ORAEEZ R LET,

MER

AA A

1 0 OB
0 0 1

1 1 0

R—bDEREA

R—r4 AF = HaE

] H 7 1 Diff p /7 (Bt LALAR— MO B 85 57)

OB H 77 1 Diff n H 77 (Bx AL — M E B #6¢)

I A7 1 Ny 77D AN
THAVDANAZE

AUAR =g Heds

i T

CORE Generator™ B8X 74—k ANA]

~7adHR—h PN
AR RELE &

B BAT fi& FI4IE s ER

CAPACITANCE sr#%] | LOW, NORMAL, | DONT_CARE /O ZERWE L@ E O EA v v Zo ALt

DONT_CARE T 20890/ ELET,

IOSTANDARD X7 | F—F —rEHMR | DEFAULT L AUMZ /O Bk EEID Y TET,

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFDS: Differential Output Buffer
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

OBUFDS_inst : OBUFDS

generic map (
10STANDARD => "DEFAULT™)

port map (
0 =>0, -- Diff_p output (connect directly to top-level port)
0B => OB, -- Diff_n output (connect directly to top-level port)
1 =1 -- Buffer input

);

-- End of OBUFDS_inst instantiation

Verilog itk (A RAB T —23Y)

// OBUFDS: Differential Output Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

OBUFDS #(
- 10STANDARD(*'DEFAULT"") // Specify the output 1/0 standard
) OBUFDS_inst (
.0(0), // Diff_p output (connect directly to top-level port)

.0B(0B), // Diff_n output (connect directly to top-level port)
NI¢)) // Buffer input

// End of OBUFDS_inst instantiation
IR R

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

Virtex-4 54731 7AAFK (HDL )
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& XILINXs

OBUFT

7°1) 25«47 : 3-State Output Buffer with Active Low Output Enable

OBUFT
T

&

X9449

W=

ZOTFHA ZLACNME AT D), 1) (0). 72747 Low AR —T7 0 (T) ZFf OB — DI IA A7 —MME /)
Ny T77TY, ZOTVL AT, LVTTL #E23MFE HE 41, DRIVE #il#u& SLOW F7213 FAST fill#0%f# HL CHRE#E)

- 2L

BIRE AL — L —FBINTXET, 5 74/LRTlL. DRIVE=12mA, AL — L —R I SLOW IZHRESNTWET,

T 8 Low DA Ny 7 7 I ANESNTER ST HHENTESNET, T A High AT BB A A8 —
VA (AT EINL Z AT —8) 12720 F 9, OBUFT IZ, M1 1/0 ZVERT D7 hIA AT —MEGEICY 7 T
VR ERERTOILERGLIGAICHERLET,

wmEXR
AR H 5
T 0
1 Z
0 1
0 0
R—bk @ ERER
R—r4 A ] 1 BE
) H 7 1 Ny 77 ) (e EALAR—MOE Bk
I AT 1 Ny 77D NI
T AT 1 FoAART—h A R2—T IV AT
THAVDANEZE
AVAR =gy aJ
i HE0E
CORE Generator™ BL 74V —K ol
~7ud¥R—h Nl
Virtex-4 34731 74K (HDL A)
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& XILINXs F2E: THAY ILAVE

AR R 1%

B 24T & TI4IE i HA
CAPACITANCE e | LOW, NORMAL DONT. CARE /O ZARNE @ H O FEAG X1 3 Fo A
DONT_CARE LINZERTDNEIDERELET,

DRIVE BT 2.4.6,8,12,16,24 [ 12 MO EREZTEELET, AT
HIRVMEZE L TTEZEN,

IOSTANDARD Pl T —4v—hezM | DEFAULT T AN I/O B EHEID Y TET,

SLEW pa2l SLOW, FAST SLOW HARSGANRD AL — L—EHBE, 208
MWD EFTIEL, T —F— S
LTEEn,

VHDL 81k (/> RAVP T —23Y)
WD 2 SDORESTNFELLWEAITar — L., T4 T4 B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

OBUFT_inst : OBUFT

generic map (
DRIVE => 12,
10STANDARD => "'DEFAULT",
SLEW => "'SLOW'")

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

s

-- End of OBUFT_inst instantiation

Verilog 58k ([ RE2 T —3Y)

// OBUFT: Single-ended 3-state Output Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

OBUFT #(
.DRIVE(12), // Specify the output drive strength
- 10STANDARD(*'DEFAULT"), // Specify the output 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate

) OBUFT_inst (

.0(0), // Buffer output (connect directly to top-level port)
D, // Buffer input
T(D) // 3-state enable input

// End of OBUFT_inst instantiation

MR
Virtex—4 FPGA = —¥#— H AR
Virtex—4 FPGA & —# > — : DC $tEB L OAA o F Fiik

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXs

OBUFTDS
7'\ =5 «4 7 : 3-State Output Buffer with Differential Signaling, Active-Low Output Enable

T

0

|
oB

OBUFTDS

%9260

ME

IOFYAr TLANEARBEEDIE SEHA T 510/ 7 7T, OBUFTDS T, 7 A2 LSO
B—T oA RMEENL, — FN~AZ | T b9 — N AL—T 27325 2 DD B AR —K (0, OB) TEEXNET, X
HEAL—T X MYNET P & MYNET N O 2912, RIUiHEME 5O OREEZRLET,

WEXR

AR Hh

I T 0 OB

X 1 7 7

0 0 0 1

1 0 1 0
R—h o) 55 B

R—b4 A[ 2 e g

0 H 1 Diff p H /3 (B B AR — M B4 457)
OB H 7 1 Diff n H /) (5 BALAR — MO B 7)

I A 1 N7 7DANT)

T A7) 1 NIART—F A =TIV AT
THAODANFE

AV AR T—gy Hedg

i A

CORE Generator™ L N7 4 —R NGl

~7adHR—h ol

AR E

B 247 | & TIAILE 5 BA

CAPACITANCE 5] | LOW, NORMAL, DONT. CARE /O ZARVVE- L@ O E A S v/ Z L ALt

DONT_CARE WE T2 E9 24T,

IOSTANDARD X | =% —brE5R | DEFAULT /O M E L A MTEID YT

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs E2E . THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- OBUFTDS: Differential 3-state Output Buffer
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2
OBUFTDS_inst : OBUFTDS
generic map (
10STANDARD => "DEFAULT™)
port map (
0 =>0, -- Diff_p output (connect directly to top-level port)
0B => OB, -- Diff_n output (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input
);
-- End of OBUFTDS_inst instantiation
. —" -, ~ ~
Verilog 81k (A2 RAV T —3Y)
// OBUFTDS: Differential 3-state Output Buffer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
OBUFTDS #(
- 10STANDARD(*'DEFAULT") // Specify the output 1/0 standard
) OBUFTDS_inst (
.0(0), // Diff_p output (connect directly to top-level port)
.0B(0B), // Diff_n output (connect directly to top-level port)
RIOF // Buffer input
T(D // 3-state enable input
):
// End of OBUFTDS_inst instantiation
5 1
Virtex—4 FPGA == —H%— HJAF
Virtex-4 FPGA 7 —% 3> —} : DC FtEl L UOAA v T F itk
Virtex-4 5473 A F (HDL A)
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& XILINXe

ODDR

7°\) 25 47 : Dedicated Dual Data Rate (DDR) Output Register

ODDR

X10116

M=

ZDOTH AL U AUMI, FPGA T A ANSLT 27 )V 5 —% L—k DDR) 1§ 52X ET5 -0 0HEHE IV A
X CF, ODDR Z'UIT7 47 Tlid, FPGA IHDT — X &R ETAHDIIKKT DO 7ayy =y U2 TlidZed, Btrmys
TyVEMERHTAILELARE T, ZHICEY ZAI T BNEHEIC 5T B0 CLB VY —Ab M EHHYEE A, F

7= ODDR % SelectlO™ ffEL T S £,

ODDR DE—F

ZOTLAUNT 2 ODOF—RTEMWELET, 2N HDEF—FRIE. DDRCLK EDGE @i TR ELF T,
OPPOSITE_EDGE &—F : i@ ® DDR S CTTF—#&Z X ELET, DL idZuys C OH BBy T iz
YoV TEN D2 I PNy TR T TENET, QI ray s =y TEELET,
SAME EDGE &—F : 5 —Z|37uy7 C OOy T ODDR H 0B EESNET A, ODDR ~D 2 AJJ
Nrav (g5 C OIMNH ENVT P TEEL, BINIENTZL ARy /(g5 C OINLH FRV Ty TEMEL
¥4, ZoMEEAF AT 5L DDR F—XIIRIL /ey =T ODDR ICEVIAENET,

R—bDEREA

R—r4& 4T & HHE
Q A 1 7 —# 73 (DDR), I0B /Sy Ric#EESnET,
C AT 1 say I N, /ey AIETT,
CE AT 1 Jayy A 3x—7 VAT, High (Z725E, R—K C Oravy 7 AFjH
AF—=T N0 ET,
D1 : D2 A 1 (EEh) F—% AJ1, DDR 5 —%#% ODDR &L 2—/LIZ A ST 58 TF,
R A 1 Uk, SRTYPE DR EICL>TRRVET,
S AT 1 tvh, 77747 High ®FER# v 2 T4, SRTYPE JEMED
BRECED . FEICH R0 ET,
THAODARNEE
AVAB Y T—a HELE
HE i A
CORE Generator™ 3L U —F ol
~z7adHPR—k ol
Virtex-4 5475 A4AF (HDL F)
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& XILINXs F2E: THAY ILAVE

AR R 1%

B 24T [ T4k 8

DDR_CLK_ ==l OPPOSITE EDGE, OPPOSITE EDGE | DDR O 5 —# %5 — R & #ER
EDGE SAME EDGE

INIT L 0.1 1 Q DI

SRTYPE ==l SYNC, ASYNC SYNC NI VDRANOT F v ot TiN

VHDL 81k (/> RAVL T —23Y)
KD 2 SO CHFIELE VAT — L, T T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ODDR: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

- Virtex-4

-- Xilinx HDL Libraries Guide, version 12.2

ODDR_inst : ODDR
generic map(

DDR_CLK_EDGE => "OPPOSITE_EDGE"™, -- "OPPOSITE_EDGE" or "SAME_EDGE"

INIT => 07, -- Initial value for Q port (°1” or ’07%)

SRTYPE => "SYNC'") -- Reset Type ('ASYNC" or *"'SYNC'™)
port map (

Q => Q, -- 1-bit DDR output

c=2¢C, -- 1-bit clock input

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

D1 => D1, -- 1-bit data input (positive edge)

D2 => D2, -- 1-bit data input (negative edge)

R => R, -- 1-bit reset input

S =S -- 1-bit set input

)

-- End of ODDR_inst instantiation

Verilog itk (A RA T —23Y)

// ODDR: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

ODDR #(
-DDR_CLK_EDGE(''OPPOSITE_EDGE'), // "OPPOSITE_EDGE" or "SAME_EDGE"
_INIT(1”b0), // Initial value of Q: 1°b0 or 1°bl
_SRTYPE("'SYNC'™) // Set/Reset type: "SYNC" or "ASYNC"

) ODDR_inst (

-Q(Q), // 1-bit DDR output

.C(O, // 1-bit clock input

.CE(CE), // 1-bit clock enable input
.D1(DP1), // 1-bit data input (positive edge)
.D2(D2), // 1-bit data input (negative edge)
-R(R), // 1-bit reset

-S(S) // 1-bit set

)

// End of ODDR_inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXe

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

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs F2F: THAY ILAVE
OSERDES
7°1) X5 47 : Dedicated IOB Output Serializer
DI OSERDES oa
D_2
E
04
D_5
D_6
| TQ
-
|
|
)
CLK |
OCE | | SHIFTOUTH
TeE |
ﬁ
REV |
CLKDIV |
SH'FT& ﬂFTOUTZ
SHIFT&

M=

X10117

ZOTIVITATHERTDE, RHAL H—T oA A HHEIIA L TIVANTEET, ZOFEV2—VEHATHE,
FPGA Oy U — A5 TE, AT WNEHEC 2 0%EEd, Flo, SESET IV r—alixwtinl
7Dy 7 A)iRHY ., SelectlO™ HAEL (T TEF£9,

R—rDERHA

R—h4

247

e

0oQ

i

F—% XA F1, OSERDES £V a2a— /L DOF —ZH T4, ZOR—kK
X T —=F NIV TIT I A N—EZDH )L IOB Ny RO T —#
AN EBHLET, £/, OSERDES X2 — /LHOTXTOH T E

Va— VENRANRZTAHINCaL T4 X2 — g T AL FHETY,

SHIFTOUTTI
SHIFTOUT2

i

1 (Ehth)

F B AN EHAET 27D OF ¥ —H 1) TF . ~AZ@ SHIFTINL .
SHIFTIN2 |Z#sf= L £,

TQ

7

roA 2T —hk /RZH /3, OSERDES £ 2— /L DA 2T —R 5
T ZOR=NMI FTART—F RTLIV/TUT )V a )R—H2D
H71& 10B 7Sy ROFIEIA S 28kt LET,

CLK

AT

Eray I NS, NIV /T ay N —2EERET ADICfE
H+27897 AT, CLK R—MI, kOWFT LD rays Y
Y‘——*X'/C“,.%Béj][/iqu

sy ZREBNO 10 O a— v say s T4

4 MDYV —aF N rav s S

4 ED7ay s 1/0 (2L T-7ay 7 fEik M)

Virtex-4 54731 7AAFK (HDL )
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& XILINXs

28 . THA LAY
R—r4 24T =] e
FPGA (/SARAZEA )

CLKDIV AH 1 EHSEIay I NSy 2RFL /T 2R — R EERE T AD |
A5y 7 AS1TF, CLK R—RMIEEgESN-ray 7 LG E K
B BLieray 22 AT HHLERHVET, CLKDIV OY—R(Z
. kDI ay 7 V) —ADNT o EfF A TxET,

Jay 7N O 10 [l a— v Jayy T4
4 HDOY—aF ) ravs 54

D1 ~ D6 AH 1 NIV F—H A FJ, OSERDES ¥ a— LI/ 8T L F— 03 A
HENDR—FTT, ZDOR—FI FPGA [T SN, 2 ~ 6 BT
a7 4X 2l —arTEEY, F—HXEIEREE—RN T, 10 vk
FCHIRTEET,

OCE AN 1 INTLIV/INT IV = (T —H) Javy £ Fx—7 )b, High D
BA F—H RS /IUT I ar N—2OH I RAF—T VI
DET,

SR AT 1 Ty h/UtEYNA TS, AR —2 LA RDIREES SRVAL B TR E
L72IRAEIZLE 9, SRVAL =1 A1 1, SRVAL =0 DAL 0 12
ROET, Vv Ry I0bEREENET,

SHIFTINT A L (FhZh) F—=AANNEWRERTHODOF XY —ANTT, AL—TD

SHIFTIN2 SHIFTOUTL, SHIFTOUT2 IZ##: L %9,

T1 ~ T4 AT 1 (EnEh) RFL )V bFAAT—R A S), OSERDES &2 — LI/ FL )L hFAA
T=MEEDANESNHR =TT, ZOR—MI FPGA IZHHiS i, 1
~ A4 YNMIar T 4K 2L —arTEET, ZOMEEIL, T —XIETE
RE—RNTIEIVR—FSNFEHEA,

TCE AJi 1 INTLIV /T ay X=X (NIA AT —h) rayd A 3x—T ),
High D4 NIA AT —ME BT L )L/ YT av =20 )
WA X —T NN ET,

THADARFE

AVAR Y E—ay HELE

e AH]

CORE Generator™ 8L N7 4P —K i

~ZuDYR—h NG}

OSERDES ¥ a2—/L DT —X& XTL )L/ VT )L A "—H2F 2~ 6 EvbD/RTL )L F—HERDAR, VT
T—HZEHLET, 2 D0 OSERDES €V a—/LE WAy —REEf T 5&, 7 —X A gz 7,8, F7213 10 B v hZ
YR CTEFET, JIETAE AL, 1 9D OSERDES &~ A% E—FRIZL. 9 1 20 OSERDES # AL —7 £—R |23
FEL T, AL—7 @ SHIFTOUT AR —hZ~2A&Z® SHIFTIN R —MIEEHLET, AL —7 Tk, AL T D3 ~ D6
RN—=bDOBEHEHALET, XTFLA/ VTV ar—H L, SDR £721% DDR £ —RK O 5 T A c&£9,

D1 R—rDOF—Z AN, HEWOH MRV EST, ZOFS 22—/, CLK BLO CLKDIV 7oy 7 THIHS U
*1, ROFEIT, SDR BLUDDR D2 HE—RIZEITSH CLK & CLKDIV O BZERLET,
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& XILINXe E2E: FYAY ILAVE
SDR O T —4 g DDR D5 —431& 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

ZO7ay 7O L, FPGA @ 10B /Xy ROF —Z AJNICHHRSIVET, 2D I0B 23y RIZiX, SelectlO ZffHL T

Bk eRETEES,

RSV /YT ay "—F (FFA 2T —F)

OSERDES ¥ 2 —/VDIFART —h /RTL L/ T )V 2 =213 A By D/RTL IV MIART —ME 5ERDIA

I VIT I RIARAT—ME

WCEMLET, 7 —F RIL /U7 a N—Z L3RR N IART—k T

/I T I A N—H iﬁ%fpfﬂ% 5 YR RICIEIEIECEER A, ZOFEY 2 —iE, 1T CLK 33X CLKDIV

a7 CHIEISNET, ZOF—R2 45121, DATARATE.TQ L TRISTATEWIDTH JB % 3% &4 D4
ERHVET, BAICEo TiL. DATARATE.OQ BEX W DATAWIDTH R ETHIELMNETY, ROFIT, fHH
TOHMREL B A RLET,

B EE DATA RATE.TQ TRISTATE_WIDTH

4 vk DDR DDR 4

1 vk SDR SDR 1

Ry 77 BUF 1

o7y 7O L, FPGA @ 10B 7Sy RDRIA AT —h ARSI ET, 20 I0B /Xy RIZiZ, SelectlO Z1{#

AL B Mk ETEET,
7 — HF DL

ZOZTVAVNTIE TEYMELL EORFL )V F =25k ETEET, 72720, MAAT— N DIEE FEE LR T
FHA, TEYMELL EOT —H%2EET 2120, TV AVNE 2 DAV AZ 2= T ALERBVET, 20D 2 D
WX, LT~ AR /AL —T RT THHIMLENHYET, OSERDES MODE J&1:4 MASTER 7213 SLAVE (2% &
L. OSERDES O_XT7 % X BIFANENRHVET, £/, <AXD SHIFTIN F— k% AL —7 O SHIFTOUT R— Iz
LET, SDR BLWDDR £—FRTiL, 7 —#IE 7.8, 10 NP R—FENTWET, kDFKIT, SDR BL O DDR

E—RCHEH R T —XMRERLET,

E—F ]

SDR 2.3.4.5.6,.7.8
DDR 4.6,8,10
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& XILINXs

AR R 1%

B 247 & TIAIE 5% BA

DATA RATE OQ pracdl SDR. DDR DDR T —%% CLK D% Ty TEISHEDD,
BAH ENV T D TELSEINERRE
LET,

DATA_RATE_TQ a2 BUF, SDR, DDR "o A 2T —1 % CLK D=y TEEE

DDR D BB ENRD o O TEALSE D),
Ny T77DAL T 4X a2l —ar TR LEH
D ERRELET,

DATA WIDTH B 2.3,4,5.6,7.8,10 | 4 DATA_RATE_OQ = DDR @413 4, 6, 8,
10, DATA_RATE_OQ = SDR OA1% 2,
3.4.5.6.7.8

INIT_OQ 2 W 0.1 0 0Q I DWIMEZ 15 E

INIT_TQ 2 0.1 0 TQ H 1 DHHME A8 E

SERDES_MODE ST MASTER., MASTER F— ZIBEEIET A 412 OSERDES &

SLAVE Da— LNV AENAL — T NEIEE

SRVAL_OQ 2 HEH 0.1 0 Ve b7 —hL72BA4D 0Q D
E% 45 E

SRVAL_TQ 2 HEH 0.1 0 Ve beT7H—hL72GE60 TQ B0
Rz

TRISTATE_WIDTH I 1.2.4 4 R ETTREZfE 1L . DATA_RATE.TQ = DDR
DAL 2 F7-1% 4. DATARATE.TQ =
SDR ¥7-1% BUF ®¥41% 1 T3,

VHDL 883k (/2 RA T —23Y)
KD 2 SOMECHREIEL RS A LY — L, o F 17 E S ORI T £,

Library UNISIM;
use UNISIM.vcomp

-— OSERDES: Outp
- Virt

onents.all;

ut SERDES
ex-4

-- Xilinx HDL Libraries Guide, version 12.2

OSERDES_inst : O

generic map (
DATA_RATE_OQ
DATA_RATE_TQ
DATA_WIDTH =>

INIT_0Q => *0
INIT_TQ => °0

SERDES_MODE => “MASTER™, --Set SERDES mode to "MASTER" or "SLAVE"

SERDES

=> "DDR", -- Specify data rate to "DDR" or "SDR"

=> "DDR", -- Specify data rate to "DDR", "SDR", or "BUF"

4, -- Specify data width - For DDR: 4,6,8, or 10

-- For SDR or BUF: 2,3,4,5,6,7, or 8
>, —— INIT for Q1 register - *1” or ’0’
>, —— INIT for Q2 register - ’1” or ’0’

SRVAL_0Q => ’0”, -- Define Q1 output value upon SR assertion - *1” or 0~
SRVAL_TQ => ’0”, -- Define Q1 output value upon SR assertion - ’1” or 0’
TRISTATE_WIDTH => 4) -- Specify parallel to serial converter width

-- When DATA_RATE_TQ = DDR: 2 or 4

-- When DATA_RATE_TQ = SDR or BUF: 1

port map (
0Q => 0Q,
SHIFTOUT1 =>
SHIFTOUT2 =>

-- 1-bit output

SHIFTOUT1, -- 1-bit data expansion output
SHIFTOUT2, -- 1-bit data expansion output

TQ => TQ, -- 1-bit 3-state control output
CLK => CLK, -- 1-bit clock input
CLKDIV => CLKDIV, -- 1-bit divided clock input
D1 => D1, -- 1-bit parallel data input
D2 => D2, -- 1-bit parallel data input
Virtex-4 5473 A4 F (HDL F)
212 http://japan.xilinx.com UG619 (v12.2) 2010 &£ 7 A 23 H




& XILINXs

D3 => D3,
D4 => D4,
D5 => D5,
D6 => D6,
OCE => OCE,
REV => °0~7,
SHIFTIN1 =>
SHIFTIN2 =>
SR => SR,
T1 => T1,
T2 => T2,
T3 => T3,
T4 => T4,
TCE => TCE
);

SHIF

t parallel data
t parallel data
it parallel data
t parallel data

input
input
input
input

1-bit clcok enable input

Must be tied to logic zero
TIN1, -- 1-bit data expansion input

SHIFTIN2, -- 1-bit data expansion input
1-bit set/reset input

1-bit parallel 3-state input

1-bit parallel 3-state input

-- End of OSERDES_inst instantiation

1-bit parallel 3-state input
1-bit parallel 3-state input
1-bit 3-state signal clock enable input

Verilog 81k (A RAV T —3Y)

// OSERDES: Source Synchronous Output Serializer
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

OSERDES #(

_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_0Q(1°b0), 7/ INIT for OQ register - 1°bl or 1°b0
SINIT_TQ(1°b0), /7 INIT for OQ register - 1’bl or 1°b0
.SERDES_MODE(*'MASTER'"), // Set SERDES mode to "MASTER"™ or "SLAVE"
_SRVAL_0Q(1°b0), // Define 0Q output value upon SR assertion - 1’bl or 1”b0
_SRVAL_TQ(1°b0), // Define TQ output value upon SR assertion - 1’bl or 1”b0
_TRISTATE_WIDTH(4) // Specify parallel to serial converter width
// When DATA_RATE_TQ = DDR: 2 or 4

// When DATA_RATE_TQ = SDR or BUF: 1

) OSERDES_inst
-00(0Q),

-TQ(TQ),
.CLK(CLK),

.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.OCE(OCE),
-REV(17b0),

_SHIFTIN2(SHIFTIN2),

-SR(SR),

.T1(TL),

_T2(T2),

.T3(T3),

_T4(T4),

_TCE(TCE)
);

(

// 1-bit data path output
_SHIFTOUT1(SHIFTOUT1), // 1-bit data expansion output
-SHIFTOUT2(SHIFTOUT2), // 1-bit data expansion output
// 1-bit 3-state control output

// 1-bit clock input
_.CLKDIV(CLKDIV), // 1-bit divided clock input

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

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

1-bit parallel
1-bit parallel
1-bit parallel
1-bit parallel
1-bit parallel
1-bit parallel

data
data
data
data
data
data

input
input
input
input
input
input

1-bit clock enable input
Must be tied to logic zero
_SHIFTINLI(SHIFTIN1), // 1-bit data expansion input

// 1-bit data expansion input

1-bit set/reset input

1-bit parallel 3-state input

1-bit parallel 3-state input

1-bit parallel 3-state input

1-bit parallel 3-state input

1-bit 3-state signal clock enable input

// End of OSERDES_inst instantiation

AR

Virtex-4 FPGA = —#'— HAF

Virtex—4 FPGA & —# > — : DC ¥tEB L OAA v F Fifk
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28 FHAY ILAVE & XILINXe

PMCD
7'1) 25 4 7 : Phase-Matched Clock Divider
owwal PV | cicar
CLKB | | CLKA1D2
CLKC | | CLKA1D4
CLKD | | CLKA1DS8
REL | | CLKB1
RST | | CLKCT
| CLKD1
=

ZOTHAL T AVNME, Virtex®-4 7 —F% 77 F v |G FENTWE7ay 7 V) —AD 1 DT, IROIHpruy /g
PREERE A X TV ET,
A —E ey

ANF17vy 7 CLKA OEWEESEL NN - L2rayr% 4 DETHERKRLES, HAhray 7o E kit A
Hirvay 7 EBE A 1 (CLKAL), 2 (CLKALD2), 4 (CLKAID4), 3L 8 (CLKAIDS) THELIAETY., HiArueys
CLKA1l, CLKA1D2, CLKAID4, BXL O CLKAIDS 1%, &b E3D =V M- TWET,

fH—Frayy

ANJ17wv>7 CLKA & PMCD OZFDMDO AN F170y 7Oy TIA AN ALAHBER, AF o —DNREFINET,
CLKB., CLKC, & CLKD 7wy 7 AIZH LTIk, ®ik3% CLKB1, CLKC1, 33X CLKD1 #AE H /12350
9", CLKA, CLKB, CLKC, CLKD |ZIX[A] U IE A AZ 572, CLKAL, CLKB1, CLKC1, CLKD1 #4EH /1T
1T, =Y TIAAM AR, BELOATIAF 2 —MrEFESNET,

ZDTHAL TLAUNI, T a— 0 Ry T 7R DCM R EFDnray s V) —ALLIEHTEFET, Zhbny
oy 7 V) — 2B THATAZET, T WA OB M ray 7 2y N — 752 S TEXE T,

R—rDERHA

R—r% AR B EE

CLKA A7 PMCD ~®Z7 vy 27 ANJj, CLKA OREMEIL, 1,2, 4, 8 THEATEET,

CLKB, CLKC, AN PMCD ~®DZuvy 7 NS, 2o r7ay 730 BInERAMN, Z7ay 7B OAFRT

CLKD FAA B L O BRE R EF T 272D B IEN B IS E T,

RST ANh PMCD ~®UtvhAF1, RSTIE 507 —h&hde, HANT NIRRT
Low (2720 %9, RSTIEBNT 4T —r&hdeE, AS17ay 7@/ T T
DO AN NV EBEBLET,

REL A7 PMCD ~®DVUU—2AAH), RELEENT P —hShdé, CLKA IZRBIL T
ey s BTV EBRLET,

CLKA1 H D CLKA AN LUK EOH 1T, BIENSBIMINTHET,

CLKA1D2 H 7 CLKA O %% 2 THE LT, b BTy id CLKAL IZHi 26
NTWET,

CLKA1D4 Hi CLKA O AW % 4 THE LT, b BBy id CLKAL IZHi 26
NTWET,
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& XILINXs F2E: THAY ILAVE

R—br4 A B RE

CLKA1DS Hoh CLKA O % 8 THB L= 1T, b ENDTy it CLKAL IZHiz 5
NTCWET,

CLKB1, CLKC1, oD CLKB AJJERICE PO H T, BIESBMSNTHET, CLKBI & CLKAL

CLKD1 MO AF 2—%, CLKB & CLKA AT DAF 2—LRILUCTY, REEIZ, CLKCI
X CLKC {2, CLKD1 % CLKD (ZIBZEABIL-H DT,

THAVDARNEE
AR = ay 1%
e i il
CORE Generator™ 3 X074 H—K F )
~7aDYR—h ARA]
FERARELGREMN
Bt 24T & TIA4ILE | EREA
EN_REL 7 — AR FALSE, TRUE FALSE REL 1§ %5 ® 7 —REFIZ, CLKAID2,
CLKAID4, 33X 18 CLKAIDS Hi DR v
% B A,
AE : REL (X CLKA ASIZRHIH,
RST_DEASSERT_ ==yl CLKA, CLKB, CLKA ZORBMETEIRLZ PMCD A7y 21
CLK CLKC, CLKD AL C, RST 5 B DT 47— bk

VHDL 821 (/> RA T —3Y)
KD 2 SO THFIELE VAT — L, T T AT 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- PMCD: Phase-Matched Clock Divider Circuit

- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

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 (

CLKA1 => CLKA1, -- Output CLKA divided by 1
CLKA1D2 => CLKA1D2, -- Output CLKA divided by 2
CLKA1D4 => CLKA1D4, -- Output CLKA divided by 4
CLKA1D8 => CLKA1D8, -- Output CLKA divided by 8
CLKB1 => CLKB1, -- Output phase matched CLKB
CLKC1 => CLKC1, -- Output phase matched CLKC
CLKD1 => CLKD1, -- 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

)s

-- End of PMCD_inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXs

Verilog i1t ([ RE2 L T—3Y)

// PMCD: Phase-Matched Clock Divider Circuit
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

PMCD #(

_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
) PMCD_inst (

.CLKA1(CLKA1), // Output CLKA divided by 1

.CLKA1D2(CLKA1D2), // Output CLKA divided by 2

.CLKA1D4(CLKA1D4), // Output CLKA divided by 4

.CLKA1D8(CLKA1D8), // Output CLKA divided by 8

.CLKB1(CLKB1), // Output phase matched CLKB
.CLKC1(CLKC1), // Output phase matched CLKC
.CLKD1(CLKD1), // 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

)
// End of PMCD_inst instantiation
B ER
Virtex-4 FPGA =t —# — H AR
Virtex—4 FPGA 5 —# 3 —b : DC %k B X OAA v F Fi Pk
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& XILINXs 2B FHALY ILAVE

PPC405_ADV

7'V =5 47 : Primitive for the Power PC Core

M=

ZOTH AL L AUNE, PowerPC® 7 —F%7 7 F v & FEICBIF STz PowerPC 2 RT wREBRET —% 7 7F v D
32 Yh AT VAT — 9T, Virtex®-4 FH D PowerPC 405F6 'mtyt a7 T4, ZoO7akyy ar7izif,
FoFo7 AEY By s (OCM), APU zt b —F (Virtex—4 O F), BIOH Ay alo/BLIRA L H—T (A
NaEFENET,

PowerPC 7 —F% 7 7F ¥ CTl. PowerPC 77D~ A7ty OA LT IVA T —a B CHBEZEEIZT
5720, V7hy =T BT VNI TOET, T, TV —vary Tas I A LT ey oA T YA
T—ar O WM EARAET D37 A—FNERINTEY, FFEDE M2 T-T PowerPC A VAT —ax
FHRITHIE CTEET,

THAODANEE

AVAB Ty T
i K

CORE Generator™ LU 4 —F HEuE

~7a@HR—h NG

& H1F R

Virtex-4 FPGA . —#— H AR
Virtex—4 FPGA & —%>—h : DC ¥tk L OAA » F Kk
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28 FHAY ILAVE & XILINXs

PULLDOWN

7°1) 25 147 : Resistor to GND for Input Pads, Open-Drain, and 3-State Outputs
PULLDOWN

X10690

ME

ZOWBL= VAV NI, AT W) RGOy RICERL, 7a—R T 58 RBHEOHL / —Roryy 7 L% Low
WZLET,
R—bkdERBA

R—h4 AR ] HHe
0 i) 1 TNy M (R BALAR — M B

3

THAVDANAE

AVAR Y =gy o
HERR P
CORE Generator™ LN % —R )
~ 7D Y R—h R

VHDL 88k (/2 RA T —3Y)
KD 2 DO SLINTFELZWIGAIFaE =L, = T4 T 4B S ORNIAE AT ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-— PULLDOWN: 1/0 Buffer Weak Pull-down
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

PULLDOWN_inst : PULLDOWN
port map (

0=>0 -- Pulldown output (connect directly to top-level port)
);

-- End of PULLDOWN_inst instantiation
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& XILINXe

. — -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// PULLDOWN: 1/0 Buffer Weak Pull-down
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

PULLDOWN PULLDOWN_inst (
.0(0) // Pulldown output (connect directly to top-level port)
// End of PULLDOWN_inst instantiation
= =3
&F 1R
Virtex-4 FPGA = —#'— AR
Virtex-4 FPGA 7 —# 3 —} : DC FtEl L OAA v F Fe
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28 FHAY ILAVE & XILINXs

PULLUP

7°1) =5 147 : Resistor to VCC for Input PADs, Open-Drain, and 3-State Outputs
PULLUP

X10691

M=E

ZOTYA VL AUME L DD AT MIAART— 1, IR F AR — RN E £/ 135 — A CHRE X U
IpNLEIT, i, weak High TEREICTEEd, ZOZLAVMI, TR TORIAABZHEHEN T RWEXITAH—T R
LAYy L AVNBIRNwr7r0RY Y7 L% | (High) ICLET,

R—bDEREA

R—+4& L = s Re

¢ o 1 TNT T (e EALAR — M BB )
THAODARNAE

AVAR Y T ay Gl

HE R RA]

CORE Generator™ 3 X074 H—K F )

~7udDYR—k A

VHDL fEift (/2 RA2 T —23Y)

WD 2 OOELXPAFELRWVIG BT —L, 2T 4T A EE ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLUP: 1/0 Buffer Weak Pull-up

- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

PULLUP_inst : PULLUP

port map (
0=>0 -- Pullup output (connect directly to top-level port)
):

-- End of PULLUP_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)
// PULLUP: 1/0 Buffer Weak Pull-up

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

PULLUP PULLUP_inst (
.0(0) // Pullup output (connect directly to top-level port)
// End of PULLUP_inst instantiation
=3 ==
&F 1R
Virtex-4 FPGA = —#'— AR
Virtex-4 FPGA 7 —# 3 —} : DC FtEl L OAA v F Fe
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28 FHAY ILAVE & XILINXe

RAM16X1D

7' XF 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM

RAM16X1D
WE SPO

WCLK DPO
_> =

DPRAO |
DPRAT_|
DPRA2 |

DPRA3 |

X4950

M=

TOTLAVMI L6 V=R X 1 EYRDFT 27 /L BR—k SRAM T, FIHIEZALEEELHZ TWET, T AT
FiAH LT RL A (DPRA3 ~ DPRAO) L EXIALTRL A (A3 ~ A0) D 2 FEEHDOTRL A R—bR3HVET, Zo 2 &
HOTRL A R—MIFERBI T, HAHLTRLRIZES>THAE Y (DPO) I HENAERIEE S, EEAL
TRV AL LS TESABEBITINMNENEESNET, T4 A F—T /L (WE) 28 Low DFE, T4k /a7 (WCLK)
DBEBITER SN, RAM TSN TODSIT L EE A,

WE 23 High @34, WCLK 23 Low 2> High IZ8IW b2 LEIZ, 7 —X AT (D) DIED 4 BV hOEZIALTRL A
TEBIRENZU—RiZe—REhET, EXIAALEZELATHITIE, WCLK 23 Low 2>5 High IZHIV DD EIIZ, EXIA
BT RLVALT —Z N OEEZESEDLMLENHVET, WCLK 127 74V TIlE T 7747 High T, A2 /3—
AR LCT 7747 Low IZT52L8TEET, WCLK DA SRy MIBRBES A /3—Z 13 RAM 7y 7N
MARENET,

SPO H 121X, A3 ~ A0 THREINATY BLOERIH 1anEzd, DPO H 77121%. DPRA3 ~ DPRAO T &
XNTFAEY BAOMEBPEDENET,

AE . FBEZFIALLBL, HAHLT RV A R—hOT RL AT EISNEE A,

INIT B2 H 3258, RAM #E S TEEJ, fEIX, INITFABAC O EHIZ, 16 #E THREL TEE LV, INIT
JBHEEIRTELAWES . RAM 13 0 I2WI kS ET,

i I 5%

—FBEREZKROFHERITRLET,
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& XILINXs E2E . THAY ILAVE
AA H
WE (E—F) WCLK D SPO DPO
0 (FEAHiL) X X data_a data_d
1 GFEAmL) 0 X data_a data_d
1 (FEAHL) 1 X data a data_d
1 (GEXAR) 7 D D data_d
1 GEA L) l X data_a data_d
dataa = A3 ~ A0 THREXNTZT—F
data_d = DPRA3 ~ DPRA0 CHiESINZV—F
THAODANFE
AR =g
{2 24
fif
CORE Generator™ B84 —K
~7ad¥R—h
L~ 8
FERATFRELREE
Bt 24T & TIFILE 5 BA
INIT 16 % 16 By ME 4 _CEn RAM, L' 2% LUT OWIHIEZ 15 &
VHDL f2if (A RAVII—23Y)
WD 2 SO TPFELRNB B ITar —L, =T 4T 45 S ORI T E9,
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 12.2
RAM16X1D_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 => AO, -- R/W address[0] input bit
Al => Al, -- R/W address[1] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -- R/W ddress[3] input bit
D => D, -- Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAl, -- Read-only address[1l] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
);
-- End of RAM16X1D_inst instantiation
Virtex-4 5473 A F (HDL A)
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28 FHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

RAM16X1D #(
_INIT(16”h0000) // Initial contents of RAM
) RAM16X1D_inst (

.DPO(DPO), // Read-only 1-bit data output for DPRA
.SPO(SPO), // Rw/ 1-bit data output for AO-A3
_A0OCAO), // Rw/ address[0] input bit

_A1(AL), // Rw/ address[1] 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(DPRA1l), // Read address[1] 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

);

// End of RAM16X1D_inst instantiation
5 1 R
Virtex-4 FPGA = —H— H AR
Virtex-4 FPGA 7 —# Y —} : DC B L UOARA v F Rk
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& XILINXs 2B FHALY ILAVE

RAM16X1D 1
7'\ XZF5 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM with Negative-Edge Clock

RAM16X1D_1 | gpo
DPO

=
m

WC

5\£\E|3 E|o|

DPRAO_|
DPRA1_|
DPRA2

DPRA3_|

X8419

ME

ZOTLAUNMI, 7Tﬂ*y70)*7‘f?4'7“ Ty TEMETS 16 V—F X 1 Ev DT 27 /L 7R—h SRAM T, [A#EZA
HIEREZ A TVET, T/ AL, FEAH LT R A (DPRA3 ~ DPRAO) &i“&i\HTF L2 (A3 ~ A0) OPhSTL
722 FEHEOTRL A R—IRBOET, 20 2 FHEOTRLUA R—NMNIFERP T, #ALAHLTRLRIZES>THAY
> (DPO) IZH NIENDENEESN, EEIARTRL AL TEZALEITONE m ESNET,

SAM A3 —7 )L (WE) 28 Low D4 . FA 7y (WCLK) OEBIFHEMR I, RAM ITEASH TWAEIZEL
LEH A, WE 28 High @4 . WCLK 78 High 725 Low [CHIWEHHEXIT, 4 EvRDEZALTRL ZATREIREN
TWDY—RIZT—% AT D) Dfine—RshEd, EXIALZELATIICIL, WCLK 23 High 2°6 Low (2810
DDANT, BEEIART RV ARET —H AN OEEZEIEDLERNHVET, WCLK 1T 74/ TIEXT 7747 High
TEIN AN ZEMEHLTT 7747 Low IZT5Z2EHTEET, WCLK D AN Ry MIBLES A /N —2 %
RAM 7oy 7 WA A ENF T,

INIT BHEZ A THL, a0 74X 2L — a2 RAM1I6X1D_1 Z¥H b TxEd,

SPO H 121X, A3 ~ A0 THREINZATY VLRI hanEzd, DPO H 77121%. DPRA3 ~ DPRAO T &
NT=AEY BAVOEDPIHIIENET,

AE o BEXIAHLMLFT, G AHLT LA R—=hDOT L AT EEINEY A,

am I R

E—RFBRREZROGHEHEZIRLET,
AN H A

WE (E—F) WCLK D SPO DPO
0 A HL) X X data_a data_d
1 (FEAHIL) 0 X data_a data_d
1 (FEAH L) 1 X data_a data_d
1 (FEZIAH) ! D D data_d
1 (FEAHIL) 1 X data a data_d

dataa = A3 ~ A0 TFREIN/=U—K

data_d = DPRA3 ~ DPRA0 TR ESN -V —F

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

AR— D 5t 5

R—k4 AR B HHE

DPO H 7 1 MAHLUEM Leyh 7 —2Hh

SPO i 1 FAML/EEAR 1 By T—FHT)

A0 AT 1 B L/ EEIA S address[0] AT

Al AT] 1 FEA L/ EZIA P address[1] A )

A2 NTJ 1 AL/ EFEIA S address[2] AT

A3 ANTJ 1 FtA ML/ FHEIAF address[3] AT

D AT 1 FXAHL L EYN T —H AT

DPRAO AF 1 Ft A H LU HE A address[0] AJJ

DPRA1 AN 1 oA HUE A address[1] AT

DPRA2 AT 1 FeA MU E A address[2] AT

DPRA3 AT 1 e MU A address[3] A )

WCLK AT 1 EXIABITY I AT

WE AT 1 FEIABAX—T VAT

THAODANEE

A AL =g AJ

HedR HEAE

CORE Generator™ B LU 4 ¥ —FK A H]

~7a@HR—h ANH]

ERATREG R

Bt 24T & TIAILE 8

INIT 16 % 16 © v M T _RT¥n RAM, L' 2% LUT O EA R E

Virtex-4 5475 A4AF (HDL F)
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& XILINXs E2E . THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
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 12.2
RAM16X1D_1_inst : RAM16X1D_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
A0 => A0, -- R/W address[0] input bit
Al => Al, -- R/W address[1] input bit
A2 => A2, -- R/W address[2] input bit
A3 => A3, -- R/W ddress[3] input bit
D => D, -- Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRA1l, -- Read-only address[1l] 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
):
-- End of RAM16X1D_1_inst instantiation
. —" -, ~ ~
Verilog 8k (A RAV T —3Y)
// RAM16X1D_1: 16 x 1 negative edge write, asynchronous read dual-port distributed RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
RAM16X1D_1 #(
_INIT(16°h0000) // Initial contents of RAM
) RAM16X1D_1_inst (
_.DPO(DPO), // Read-only 1-bit data output
.SPO(SPO), // Rw/ 1-bit data output
_A0O(AO), // Rw/ address[0] input bit
_A1(AL), // Rw/ address[1] 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(DPRA1l), // Read-only address[1] 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
):
// End of RAM16X1D_1_inst instantiation
= =
2 MR R
Virtex-4 FPGA = —H# — AR
Virtex-4 FPGA 7 —# ¥ —h : DC FitE B L OARA v F Rtk
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& XILINXs

RAM16X1S

7' XF 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X1S
W | o

D]
WCLK

A0

Al

A2

A3

X4942

ME

ZOTLACMNI 16 V—R X 1 Ewv R SRAM T, [A#EXALEEEZH L TWET, F48 A 1x—7 /L (WE) 23 Low
DA FAK vy (WCLK) OEBITMER S . RAM IS TOAEIZZELLER A, WE 23 High (27258,
WCLK 2% Low 25 High (2810 b HEXIZ, 7 —F AT (D) DEN 4 E DT RL A (A3 ~ A0) TiEIRENTZT—
Fize—RENE9, WCLK IZFT 7 4/V N TIET 7T 47 High TTN, Ao X—=2%HHLTCT 7747 Low 12T 5Z&
HTEFET, WCLK DA IRy MIEESNIZA 2 /3 —HE, RAM 7y 7 NIZH A ENE T,

e (O) 1T IS DMEIX, TRV A BV THRESZ RAM WO EIZHMS I T DIE T, INIT BiEE 6
MAT2L, a7 42— a2 RAMIGXIS 241k T&ET,

am B R
A% Hi 7
WE (£—FK) WCLK D o)
0 GEAHL) X X =
1 (FEAHL) 0 X =
1 (FEAHL) 1 X =
1 (FEZIAH) T D D
1 G L) ! X F—4
F—X% = A3 ~ A0 THRESNZTY—FK
THAODANAEE
AVAR =gy aJ
i i
CORE Generator™ LU\ 4% —K A ]
~7udYR—h R Ay
ERARRRGREE
Bt 24T B T4 B
INIT 16 % 16 B MHE FRCPr RAM 04 i %45

228

http://japan.xilinx.com

Virtex-4 54731 H4F (HDL )
UG619 (v12.2) 2010 4£ 7 B 23 A



& XILINXs

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

RAM16X1S_inst : RAM16X1S
generic map (
INIT => X"0000')

port map (
0 =>0, -- RAM output
A0 => AO, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
)

-- End of RAM16X1S_inst instantiation

Verilog B2k (A2 RA T—3Y)

// RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

RAM16X1S #(
_INIT(16°h0000) // Initial contents of RAM
) RAM16X1S_inst (

.0(0), // RAM output

_A0CAO), // RAM address[0] input
_A1(AL), // RAM address[1] input
_A2(A2), // RAM address[2] input
-A3(A3), // RAM address[3] input
.D(D), // RAM data input
_WCLK(WCLK), // Write clock input
-WEQWE) // Write enable input

):
// End of RAM16X1S_inst instantiation
EF
Virtex-4 FPGA t—H%— H AR
Virtex-4 FPGA 7 —4% 3 —h : DC FitEl L OAA v F Rtk
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28 FHAY ILAVE & XILINXs

RAM16X1S_1

7V X5F 47 : 16-Deep by 1-Wide Static Synchronous RAM with Negative-Edge Clock

RAM16X1S_1
WE [e)

X9458

M=E

ZOTLALCMNIZay I DSNEH TRy P TEIETS 16 7—FR X 1 v R SRAM T, R EX A LBEREA 2 T
WET, FA4h A Fx—7 IV (WE) 28 Low DA T7Ah 7y 2 (WCLK) OERBITEA S, RAM TSN TV DIE
IR LERE A, WE 28 High @34, WCLK 2% High 7>5 Low (2810 b A LEC, T —F% AJ1 (D) OfEN 4 b
DT RV A (A3 ~ A0) TEBIRENTZTV—RiIce—RahEd, EZIAALEZELIATIIZIE, WCLK 28 High 2°5 Low
BB DARNT, EZIART RVARLT =2 A )DL ESELHLENHVET, WCLK X7 74NV TIET 7747
Low TT N, A NN—2EFEHALTCT 7747 High icT52EbTEFET, WCLK DA Ry MIELESILIZA L /N —
X%, RAM 7y NI AIAENET,

HAE L (O) ICH FIENDEIE. TRV A B THRES L2 RAM WO EIZHEANS L TOAIE T,
INIT BHEZFEHTAL, ar 74Xz —ar ROV AV RN LT E 3,

s 2 %
AT tHh
WE (E—F) WCLK D 0
0 (FEAHL) X X 74
1 (FEHHL) 0 X F ez
1 (FHAHL) 1 X Fm
1 EZIAA) l D D
1 (BEAHL) T X ahebd
T =4 = A3 ~ A0 THESh/ZT—F

FHEALDANF
Ay AB T gy P
i e
CORE Generator™ B L O\ 4 —FK A
~7udDYR—k F

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs

AR R 1%

E 247 B TIXIE

59

INIT 16 4% 16 ¥ M T_TEn

RAM O R ¥ il % 15 /&

VHDL 8k (/2 REA T —3Y)

WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X1S 1: 16 x 1 negedge write distributed (LUT) RAM
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

RAM16X1S_1_inst : RAM16X1S_1

generic map (
INIT => X"0000")

port map (
0 =0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D =>D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

):
-- End of RAM16X1S_1_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// RAM16X1S_1: 16 x 1 negedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

RAM16X1S_1 #(
_INIT(16°h0000) // Initial contents of RAM
) RAM16X1S_1_inst (
.0(0), // RAM output
-A0OCAO), // RAM address[0] input
_A1(AD), // RAM address[1] 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
Fe iE
Virtex—4 FPCGA =t —4— H AR
Virtex-4 FPGA 7 —4 3 —1 : DC FiEB L OAAL v FFiE
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28 FHAY ILAVE & XILINXe

RAM16X2S

7' XF 47 : 16-Deep by 2-Wide Static Synchronous RAM

RAM16X2S
WE 00

o | or
D1

WOLK |
A0 |
Al |

A2

A3

X4944

M=

ZOTLACMNI 16 T—R X 2 B v R SRAM T, [A#EXALEZH L TWET, 748 A 1x—7 /L (WE) 23 Low
DOBE . TA 7vv7 (WCLK) DEB T A S, RAM KNS TWODIEIT AL EH8 A, WE 28 High D4,
WCLK 23 Low 26 High 12810852 & (2, A (D1 ~ DO) DS 4 EY DT RLZ (A3 ~ A0) TIRIRENT-T —
Fize—RENET, BXIALZIELIATIITIE. WCLK 23 Low 7>6 High IZHIV DL ARNZ, EBEXIALT KL ALTF —
HANTDOEEBZESELLENRHVET, WCLK (T 74V M TIXT 7747 High TTN, A= EHHLTT 2
T47 Low IZTHZEHTEET, WCLK O ARy MIBLESIIZA L /3= d, RAM 7 uy 7 NIZHAAENET,

HAE (01 ~ 00) I I ENAEIL. TRV A B THRESILZ RAM WON B IR NSV TVOAETY,

INIT xx JBHEZE 5L, RAM O#IHHEA & TEEJ, INIT00 L /7 (00) IZ%ii 9% RAM OV EL .
INIT_01 (£ H 77 (O1) iZkt T D 2L E T, 72E201E. RAM1I6X2S A2 AKX AL, INIT_00 35OV INIT_01
WIZENFN 4 o 16 EFEATEEL THHEL £, RAMI6XS8S A2 A% AL, INIT_00 ~ INIT_07 @ 8 D&
MEIZZENEN 4 D 16 EEEZE EL T ELET, RAM64X2S A2 AZ A%, INIT 00 3LV INIT 01 I2F1
i 16 fHo 16 EHEA R EL THHELET,

Virtex—4 T XA ALUATIE, 2O VL AV O HIEA BE#EEETAZLIITEER A,

amIE R

AN H A

WE (E—F) WCLK D1 ~ DO 01 ~ 00
0 (FEAH ML) X X =y

1 (FEAHHL) 0 X F ez

1 (FEAHL) 1 X =y

1 (FEZAR) 7 D1 ~ DO D1 ~ DO
1 (e L) l X T4

T —H& = A3 ~ A0 CHREINY—F

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs F28: THAY ILAVE
THAVDANAE

AVRH = ay A

£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

ERAREGE M

J& £ 547 fiE TIA Ik &t BA

INIT.00 ~ INIT.01 ] 16 4k 16 £ M F TR RAM, L 24, LUT ORIHHE% 4

VHDL

Rtk (A RBT—23Y)

WD 2 DOELPFIELBRWG S ITar—L, =TT 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 12.2

RAM16X2S_inst :
generic map (

INIT_00 => X"0000", --
INIT_01 => X"0000™) --

port map (
00 =>
01 =>
A0 => AO,
Al =>
A2 => A2,
A3 =>
DO =>
D1 => D1

WCLK => WCLK, --

WE => WE
)

RAM16X2S

RAM
RAM
RAM
RAM
RAM
RAM
RAM
RAM

data[0] output
data[1] output
address[0] input
address[1] input
address[2] input
address[3] input
data[0] input
data[1l] input

Write clock input
Write enable input

-- End of RAM16X2S_inst instantiation

INIT for bit 0 of RAM
INIT for bit 1 of RAM

Virtex-4 54731 7AAFK (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// RAM16X2S: 16 x 2 posedge write distributed (LUT) RAM
// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

RAM16X2S #(

_INIT_00(16”h0000),
- INIT_01(16”h0000)

) RAM16X2S_inst (

.00(00)), //
.01(01), /7
-A0(AOD), //
.AL(AD), /7
_A2(A2), /7
_A3(A3), //
.D0(DO), /7
.D1(D1), /7
_WCLK(WCLK), 77

_WE(WE) 7/
);

RAM
RAM
RAM
RAM
RAM
RAM
RAM
RAM

// Initial contents of bit 0 of RAM
// Initial contents of bit 1 of RAM

data[0] output
data[1l] output
address[0] input
address[1] input
address[2] input
address[3] input
data[0] input
data[1l] input

Write clock input
Write enable input

// End of RAM16X2S_inst instantiation

B3 R

Virtex—4 FPGA @t —¥— B AR

Virtex—4 FPGA & —# > — : DC $tEB L OAA v F Fiik
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& XILINXs

RAM16X4S
7' XF 47 : 16-Deep by 4-Wide Static Synchronous RAM

RAM16X4S
WE

Do

D1
D2
D3

WOLK |
A0 |
A1 |
A2 |

A3

00

O1

02

03

M=E

X4945

ZOTLACNI 16 V—R X 4 Ev R SRAM T, [AEZALMEELH L TWET, 748 A3 —7 /L (WE) 23 Low
DA, Ak 7y (WCLK) OERITMLI I, RAM IZEIES N TWAEITEL L EE A, WE 23 High (27258,
WCLK 2% Low 75 High 1280 A Exiz, AJ (D3 ~ D0) DfED 4 EYRDTRL A (A3 ~ A0) TIBIRINI-T—
Kice—FEh£d, EEALEZIELILTIIZIE, WCLK 23 Low 235 High [CHIVD AR, EXIALTRLAET —
HANIOEELEESELLENRHVET, WCLK (T 74V M TIXT 7747 High TEMN, A =& FHLTT 2
T47 Low 12T 52 ¢ TEET, WCLK DA Ry MIFLESNTZA L/ N—H(F, RAM 7y 7 WIZHL AT ET,

HAE (03 ~ 00) I I ENAEIL. TRV A B THRESILZ RAM WON B IR NSV TWOAE T,

& T 2R
A7 H
WE (E—F) WCLK D3:DO0 03:00
0 (FEAHL) X X =y
1 (REHHL) 0 X T —4
1 GRAHL) 1 X =y
1 (FEZAH) 7 D3:D0 D3:D0
1 (@A L) ! X =

T —4 =A3 ~ A0 THREINZT—FK

FHALDANF K

AVARB v E—ay ]
HERR HELE
CORE Generator™ BJL U7 4% —K NGl
~7adYR—h Nl

Virtex-4 54731 7AAFK (HDL )
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& XILINXe

ARG EMS
B 24T & T4k £ BA
INIT_00 ~ INIT 03 16 K 16 £ M ERA NG = RAM DO ¥ HE A5 &

s HIE R

Virtex-4 FPGA . —#— H AR

Virtex-4 FPGA 7 —# 3 —h : DC B LOAA v F Rtk
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& XILINXs

RAM16X8S

71U XF 47 : 16-Deep by 8-Wide Static Synchronous RAM

pi7:0) | RAM16X8S | 7.

WE |
WCLK |
A0 |
A
A2 |

A3

X9782

M=

ZOTLACNI 16 T—R X 8 B SRAM T, [AEZALMELH A TWET, FA48 A 1x—7 /L (WE) 23 Low
DA, A 7y (WCLK) OiERITMAI I, RAM TSN CTWAEITEL L EE A, WE 23 High (27258,
WCLK 2% Low 75 High 1280 A éxiz, AJ (DT ~ D0) DfEN 4 EYRDOTRL A (A3 ~ A0) TIBIRINI-T—
Kice—F&Eh£d, EEALEZIELILTIIZIE, WCLK 28 Low 235 High [CHIVFEDL AR, EEXIALTRLAET —
ZANIOEEREESELLENRHVET, WCLK (T 74V N TIET 7747 High TTMN, A =& HHLTT 2
TA47 Low 12T 52 EHTEET, WCLK DA Ry MIFLESNTZA L/ N—H(F, RAM 7 iy WIZHLAA T ET,

HAEL (07 ~ 00) ICH IENAHEIL, TRV A B THRESILZ RAM WON B IS TWAETY,

MR
A% H A
WE (E—F) WCLK D7:D0 07:00
0 (BEAHIL) X X =k
1 (FEAHL) 0 X Py
1 (A L) 1 X [
1 (FZiAA) 1 D7:D0 D7:D0
1 (FEAHIL) l X Sy
T —# =A3 ~ A0 THEINELT—F
THALDANAEE
Y S E N AT
it AR
CORE Generator™ 3L U\ 4% —K Nl
~ 7D E— N ]
AR
B BT & T4k | B
INIT_00 ~ INIT_07 16 5 16 & M FTRTER [ RAM, LY R&Z LUT OYIHIEE 5 E

Virtex-4 54731 7AAFK (HDL )
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28 FHAY ILAVE & XILINXe

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

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs F2E: THAY ILAVE

RAM32X1S

7' XF 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S
WE (¢}

X4943

M=

ZOTHAY T AMNE 32 U—K X 1 Evhd SRAM T, RIMEZALEELZIHZTHET, 748 132 —7 /1 (WE)
28 Low DA, FA4 7mv7 (WCLK) DEBITHERE S, RAM IZEMNEN TWAEIZZ{LLE8 A, WE 2 High (2
72%E, WCLK 28 Low 75 High [Z8I0 b HEXIZ, 7 —Z A J) (D) DN 5 EvhOTRLUA (A4 ~ A0) TiEIRSi
FU—RliZn—RENFET, EXALEIELATICIL, WCLK 23 Low 25 High IZHIWEED AR, EBXIALTRL A
ET = A NN DL ESEHLENHYET, WCLK IZTFT 74 /LTI T 7T 47 High T, A2 "—F &l [
LCT 7747 Low IZTAHZEHTEET, WCLK O ARy MIELE ST A 2 /N —2 1% RAM 7 1y 7 WIZHL A A
FhET,

HAE Y (0) I SN DEE, TRV A BV THRESZ RAM WO EICHMS L TODIE T, INIT B2 8
MT2L, a7 42— a2 RAM32X1S 241k c&Ed,

IR R

AR H A
WE (E—F) WCLK D o]

0 (FEAHIL) X X F ey
1 (FEA L) 0 X F ey
1 (FEAHL) 1 X =y
1 (FZAA) ! D D

1 (FeA L) 7 X T—4
THAVDANEE

AVAB Y T— gy AJ

Ei i1
CORE Generator™ 3LV 4H—F PN
~7aDYR—h KAl
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28 FHAY ILAVE & XILINXs

EAR RS
E i "L [} TIA4IL | FREA
INIT 16 32 £ Ml FATER | RAM OIBEE R E

VHDL 8281 (/> RAI T —23Y)
WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

RAM32X1S_inst : RAM32X1S
generic map (
INIT => X"00000000")

port map (
0 =0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM32X1S_inst instantiation

Verilog 581t ([ RZ2 T —23Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

RAM32X1S #(
- INIT(32”h00000000) // Initial contents of RAM
) RAM32X1S_inst (

.0(0), // RAM output

.A0(AO), // RAM address[0] input
_A1(ALD), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_Ad(AD), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), 7/ Write clock input
-WEQWE) // Write enable input

)
// End of RAM32X1S inst instantiation
5 MR 1R ¥R
Virtex—4 FPGA == —H%— HJAF
Virtex-4 FPGA 7 —4% 3 —1 : DC fiEB L OAAL v FFiE
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& XILINXs F2E: THAY ILAVE

RAM32X1S_1

7\ X5 4147 : 32-Deep by 1-Wide Static Synchronous RAM with Negative-Edge Clock

RAM32X1S_1 | q

= =
x‘o‘m

>
o

> B> > >
FLEPLE]

X8417

M=

ZOTHAL TUAUMNE 32 V—R X 1 Evhd SRAM T, [A#EZALBELH L T ET, T4 A F—7 L (WE)
2 Low O%HE . 748 7y (WCLK) OERB TSI, RAM IZHMS L CTOAIEILZ/LL £ A, WE 28 High
(2725 &, WCLK 28 High 725 Low (ZUI0EpHEEIZ, T—H A J1 (D) OfEN 5 RO TRL A (A4 ~ A0) TER
SNFT—RiZe—REhET, EZXIAAZIELIATIICIL, WCLK 23 High 205 Low IZYJ0 LD EIIC, EEAALT
RL2EF —Z AT OEE LR ESEALIVENDHYET, WCLK IXZT 74V TIXT 7T 47 Low T, Ao /X—F%
FEHALTCT 7747 High I295Z86T&EFF, WCLK O AN Ry MIBLESNZA 2 /N —2 X, RAM 7' 1y 7 NIZHE
FIAFENFET,

HAey (O) ICHENAEIZ., TRLUX B THRESNTZ RAM NOLEIZERNESH TWAIETY, INIT BIEL
HAT5E, ar74F 2L — g2 RAM32X1S 1 Z@I{k cx£d,

mER

AN H A
WE (E—F) WCLK D o]

0 (REAHIL) X X T =4
1 FEaL) 0 X T
1 (FEAHL) 1 X T =4
1 (FZAR) l D D

1 (A HIL) T X T =4
F—% = Ad ~ A0 THRESNZT—FK

FHAL DA K
AARR =g aJ
A HES
CORE Generator™ B L O\ 4 —FK A
~7aDYR—k RA]
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& XILINXs

AR R 1%

E i 247 &

FTIHILE

58

INIT 16 ¥ 32 £ ME

0

RAM, LY 2% LUT OWJEEZ {5 E

VHDL 83t (/2 RA T —23Y)

WD 2 DOINFELZNE R T —L, =0T 47 4 EF ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM

-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

RAM32X1S_1_inst : RAM32X1S_1
generic map (
INIT => X""00000000')

port map (
0 =>0, -- RAM output
A0 => AO, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM32X1S 1 _inst instantiation

Verilog 81k (A RAV T —3Y)

// RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM

// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

RAM32X1S_1 #(
- INIT(327h00000000) // Initial contents
YRAM32X1S_1_inst (

.0(0), // RAM output

-A0OCAO), // RAM address[0] input
A1(AL), // RAM address[1] input
-A2(A2), // RAM address[2] input
-A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), 7/ Write clock input
-WE(WE) // Write enable input

):
// End of RAM32X1S_1_inst instantiation

s HIEHR

Virtex-4 FPGA . —#— H AR

of RAM

Virtex—4 FPGA 7 —# 3 —h : DC ftE B LOAA v F Rtk
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& XILINXs F2E: THAY ILAVE

RAM32X2S
7'V X5 47 : 32-Deep by 2-Wide Static Synchronous RAM

RAM32X2S
WE 00

o ot

D1

WCLK

A0

Al

A2

A3

Ad |

X4947

M=

ZOTHAY ZUAVMI 32V —R X 2 By b SRAM T, FIiESIAAZMEELZH A TWET, T4 A3 —7 L (WE)
25 Low DA, TAF 7av7 (WCLK) DEB TSI, RAM [T SN TWAEIZZE{LL£8 A, WE 28 High (2
725E, WCLK 23 Low 2>5 High (280 A EXIZ, AJ] (D1 ~ D0) DIEN 5 EYROTRL A (A4 ~ A0) TR
7FU—RIca—RENFT, EBXALEZELILTHICTIEZ, WCLK 23 Low 736 High 18IV ARIIC, BXIALTRL AL
T AN DOEEREESEDLMNERHVET, WCLK (X7 74V TIET 77 47 High TTN, A \—X&iHL T
TIT 47 Low IZTHZELTEET, WCLK D AT Ry MIFLESNTZA 2 3 —X%, RAM 7 oy NI A F
F9, HAHEL (01 ~ 00) I HENAEIL. TR A BT EZIL RAM NOM BIZHNESILTOAIE T,

INIT_00 3L TN INIT_01 @M% {# L T RAM32X2S O #EA s E Tx$1,

& T 2R

AN H A
WE (E—F) WCLK D 00 ~ 01
0 (FEA L) X X =

1 (FEAHL) 0 X Sy

1 (REAHL) 1 X =

1 (FZiAA) ) D1 ~ DO D1 ~ DO
1 (FEA L) l X Py
T =4 = Ad~ A0 THRESHIY =R

THALDANAFE

AVAB = ]

e #HELE

CORE Generator™ L w4 —F ARy

~7rdOHPR—h FN
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& XILINXs

AR R 1%

B B2A4T fi& TIAILE i BA
INIT_00 16 H# 32 B Ml T _CEnr RAM OBk 0 OHIHIE A 15 E
INIT 01 16 4% 32 B ME T _TERm RAM Ot >k 1 OWHEE IR E

VHDL 5838 (/2 RA O T—2 7))

WD 2 SO XNFELENEAS T — L, T T AT A B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

RAM32X2S_inst : RAM32X2S
generic map (

INIT_00 => X"00000000", -- INIT for bit O of RAM
INIT_O1 => X'"00000000"") -- INIT for bit 1 of RAM
port map (

00 => 00, -- RAM data[0] output

01 => 01, -- RAM data[1l] output

A0 => AO, -- RAM address[0] input

Al => Al, -- RAM address[1] input

A2 => A2, -- RAM address[2] input

A3 => A3, -- RAM address[3] input

A4 => A4, -- RAM address[4] input

DO => 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

Verilog B2k (A2 RA T—3Y)

// RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

RAM32X2S #(

-INIT_00(32”h00000000), 7/ INIT for bit 0 of RAM
-INIT_01(32”h00000000) // INIT for bit 1 of RAM

) RAM32X2S_inst (

.00(00), // RAM data[0O] output
.01(01), // RAM data[1] output
_A0CAO), // RAM address[0] input
_A1(Al), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.Do(D0O), // RAM data[O] input
.D1(D1), // RAM data[1l] input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

);

// End of RAM32X2S_inst instantiation
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& XILINXs 2B FHALY ILAVE

MR ¥R
Virtex-4 FPGA = —#— HAK
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28 FHAY ILAVE & XILINXs

RAM32X4S
71U X5 47 : 32-Deep by 4-Wide Static Synchronous RAM
WE RAM32X4S 0o
o) o
o1 | o2
el e
o | o3
woLK
i
Al
el
A_S
M
B

ZOTHA T AN 32 U—K X 4 Evh® SRAM T, AIESALZEELZHZ TOET, TA48 A 3—7 /L (WE)
7S Low OG5 A4 7ay 7 (WCLK) OEBITHEMA S L, RAM 2SIV CWDIEIZZE{ELEH A, WE 25 High (2
72%E . WCLK 723 Low 75 High (28105 L& (2, AT (D3 ~ D0) DEA 5 B RDTRL A (Ad ~ A0) TIEIRE
N —Ricn—FanEd, EXIAHLEZELIATITIE, WCLK 28 Low 75 High (2D AR, EXIALTRL
ALTF —Z AT DR R ESEDIVLENRHVET, WCLK IXTFT 74 /L TIET 7T 47 High T2, Ao —F %A
LCT 7747 Low IZT5ZEHTEET, WCLK DA N Ry MIFLE S A > /S —H%, RAM 7 1y 7 NI AIA
FhET,

HAE L (03 ~ 00) I AHENAEIZ. TRL A BV THRESIZ RAM WO IS TOAIE T,

IR

AT H

WE WCLK D3 ~ DO 03 ~ 00
0 (FEAHL) X X NS

1 GEAHL) 0 X =

1 (A L) 1 X S

1 (FEZAH) 7 D3:D0 D3:D0

1 (A L) ! X T =X

F—H=Ad~ A0 THEEINZU—F

FHAL D AN S

AVAR =g ]
HE 7 Eii
CORE Generator™ L w4 —F ARy
~7adYR—h AT
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& XILINXs

FERATRELEE
Bt RAT [ T4k 2 EA
INIT_00 16 % 32 By M RO NS4 RAM DE >k 0 DHHEA 5 E
INIT 01 16 #EE 32 vy MaE TRTER RAM Ot >k | OYIHIEA 8 E
INIT_02 16 1% 32 By ME FTRTER RAM Ot vk 2 OYIHIE % & &
INIT_03 16 %K 32 By ME TRTER RAM Dtk 3 OHIHME % 5

EER N

Virtex—4 FPCGA &t —% — H AR

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

RAM32X8S

7' XF 47 : 32-Deep by 8-Wide Static Synchronous RAM

D[7:0] |RAM32X8S | op7.0)

WE

WCLK

A0

A1
A2

A3

A4

X9780

M=

ZOTHAY T AN 32 V—R X 8 B hd SRAM T, [AIiEXIAAZMKIELZM A TWET, TA48 A3 —7 /L (WE)
28 Low DA, FA /a7 (WCLK) DOEB TS, RAM IZKEMNEN TWAEIZZ{LLE8 A, WE 28 High (2
705H&, WCLK 28 Low 75 High (2810 5LXI1Z, AJ1 (DT ~ D0) DfEN 5 B DT RLA (A4 ~ A0) TEIRS
NV —Rice—REnE7d, EXALEZIELIATHITIE. WCLK 23 Low 75 High ([2WJ0EbARIIC, EXIALTRL
ARET = A ANTTOEE L ESEHVLENHVET, WCLK IZT 74V TIXT 7747 High T2, A" —F &l
LCT 7747 Low 2T HZEHTEET, WCLK O AT Ry MIELE S LAY /N —2 13 RAM 7 1y 7 WIZHL A A

ENET,

e (07 ~ 00) IZH I SNAHEIX, TRLA BV THRES N2 RAM NOALE IS TWALIE T,

IR

AA Hh
WE (E—F) WCLK D7:D0 07:00
0 (FEAHL) X X =y
1 (FEAHL) 0 X F ey
1 (FAHL) 1 X o
1 (ExAA) 1 D7:D0 D7:D0
1 (FEAHL) ! X Sy
T—4 =A4~ A0 THREINEY—FK

FHEALDAN
AVAB v T—ay 7T
i i
CORE Generator™ B L O\ 4 —FK A ]
~7udYR—h A
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& XILINXs

FERRTREGE M

Bt RAT [ T4k iEA
INIT_00 16 %L 32 By M +TR_TPur RAM DYk 0 DA R E
INIT 01 16 % 32 By ME +R_T¥Hu RAM OBk 1 OHIHHEA R E
INIT_02 16 ¥ 32 By MA T _RTEnm RAM DOt > 2 OYIIEE TS E
INIT_03 16 %K 32 EyME TANTER RAM Ot >k 3 DYIIEZFEE
INIT_04 16 #:4K 32 By ME FTRTER RAM Otk 4 ORI EZ & E
INIT_05 16 %L 32 By M TRTER RAM OE vk 5 OFMIEAH E
INIT_06 16 HE¥ 32 ¥y Ma T_TEnm RAM Ot vk 6 OYIHIE AR E
INIT 07 16 3% 32 By M ER NS4 RAM OB vk 7 OYIHHEA R E
= LE

Virtex-4 FPGA . —#— H AR
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28 FHAY ILAVE & XILINXs

RAM64X1S
7'V XF 4147 : 64-Deep by 1-Wide Static Synchronous RAM

E | RAM64xX1S

o[

[0)

=
o)
Q
=

>
o

5B
G s W [N =

X9265

ME

ZOTHA L AMNE 64 T—R X 1 Evhd SRAM T, R EFHZALEREL KL TOET, T4 A Rx—7 L (WE)
2 Low DA, T4k 717 (WCLK) OB TR S, RAM [T SN TODIE I 2L L £ A, WE 23 High (2
72%&, WCLK 23 Low 75 High (280 b HEXIZ, 7 —Z A J) (D) DIEN 6 EYROTRLA (A5 ~ A0) TR
72U —Rica—RE3nFET, WCLKIZT 74V TIET 7747 High TTN, A _X—HEHEHLTT 7747 Low IZ
THELTEEST, WCLK DA N Ry M ESNIZA 3 —=2T, RAM 7oy NI A FNET,

HAE L (0) ICH TIENDEIZ. TRV A B THRES L2 RAM WO EIZHEANS IV TODIE T,
INIT JBtEEEA T8, v 74X 2l —arPICZoL AU MO cxEd,

am B R
E—FBREROWHALRITRLET,
AN H A
WE (E—K) WCLK D 0]
0 (REAHIL) X X =y
1 (FEA L) 0 X Py
1 (A HL) 1 X e x
1 (BEIAL) 1 D D
1 (HEA L) ! X S
T —4# =A5 ~ A0 THREINT—FK
THAODANEE
AVAZ =g Al
He 5 0
CORE Generator™ 3L U\ 4% —K Nl
~7aDYR— ]
FERAFRELREE
Bt RAT {[E] T4k 55t BA
INIT 16 % 64 £ M TR ROM, RAM, L' 24 | LUT O ¥ B4 6
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& XILINXs

VHDL 521k (/2 RA T —23Y)

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

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

RAM64X1S_inst :
generic map (

RAM64X1S

INIT => X"0000000000000000™")

port map (
0 =>0,
A0 => AO,
Al => A1,
A2 => A2,
A3 => A3,
A4 => A4,
A5 => A5,
D => D,

WCLK => WCLK,

WE => WE
N

1-bit data
Address[0]
Address[1]
Address[2]
Address[3]
Address[4]
Address[5]
1-bit data

output

input bit
input bit
input bit
input bit
input bit
input bit
input

Write clock input
Write enable input

-- End of RAM64X1S_inst instantiation

Verilog B2k (A2 RA T—3Y)

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

//

RAMB4X1S #(

- INIT(64”h0000000000000000)
) RAMB4X1S_inst (

-0(0),

_AO(AD),
LAL(AL),
_A2(A2),
_A3(A3),
_A4(A),
.A5(A5),
.D(D),

_WCLK(WCLK) ,

_WE(WE)
);

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

1-bit data

Address[0] i
Address[1] i
Address[2] i
Address[3] i
Address[4] i
Address[5] i

1-bit data
Write clock

// Initial

input

Write enable input

// End of RAM64X1S_inst instantiation

AR

Virtex-4 FPGA = —H#'— HAF

contents of RAM
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FT2E: THAY ILAVE

& XILINXs

RAM64X1S_1

7 X5 4147 : 64-Deep by 1-Wide Static Synchronous RAM with Negative-Edge Clock

=

E |RAM64x1S_1

o]

[¢)

=
[9)
Q
=

|5]2]5[%]% |54
||| |=|O

X9266

M=

ZOTYPA TUAVRMNE 64 U—K X 1 B vh® SRAM T, AIHIESIALZEELZHZ TWOET, T48 A 3—7 L (WE)
2 Low DIFE . A 7y (WCLK) DEBITEMH I, RAM IS TWAEIIZELL £ A, WE 28 High
(2725 L WCLK 23 High 205 Low (ZHIW DL EXIC, 7 —% AT (D) DFEN 6 B hDTRLA (A5 ~ A0) TR
ENFU—FRice—RERET, EXIALZIELILTIITIEL, WCLK 28 High 255 Low ICH]0V b AR, EXALT
RLALF =2 AL ESEHVERHYET, WCLK 1ZF 74/ TIET 7747 Low TTNR, AL —F%
ERLTCT 27747 High I29T5Z¢HTEFET, WCLK O AN Ry MIFLESINIZA 2 /3 —H %, RAM 7y 7 NI/

HIAFENFET,

HAE L (0O) ICH IESNAEIZ, TRV A BV TR ES L7 RAM WO EIZE NS IV TWAIE T,
INIT BHEEFEHTAHE, 274X 2l —2ar POV AP E TEE T,

A EE &=

AA H 5
WE (E—F) WCLK D 0

0 (FEAHIL) X X =
1 FEAHL) 0 X e x
1 e L) 1 X =y
1 (FEAR) l D D

1 (FE L) 1 X P
T —H =A5 ~ A0 THEINLY—F

THAUVDANAE

AVAR =gy ]

HHE He s

CORE Generator™ L4 —F R

~7udHFR—h R
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& XILINXs F2E: THAY ILAVE

ERAARELE &
B BT fi& TIAILE SR BA
INIT 16 4% 64 B ME T _CEnm ROM., RAM, LY 2% LUT OWJHAEZ$5 &

VHDL £k (/2 RA T —S3Y)
WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

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, version 12.2

RAM64X1S_1_inst : RAM64X1S_1
generic map (
INIT => X"0000000000000000'")

port map (
0 =0, -- 1-bit data output
A0 => A0, -- Address[0] input bit
Al => Al, -- Address[1] input bit
A2 => A2, -- Address[2] input bit
A3 => A3, -- Address[3] input bit
A4 => A4, -- Address[4] input bit
A5 => A5, -- Address[5] input bit
D => D, -- 1-bit data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM64X1S_1_inst instantiation

Verilog 58k ([ RA2 L T —3Y)

// RAM64X1S_1: 64 x 1 negative edge write, asynchronous read single-port distributed RAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

RAMB4X1S_1 #(
- INIT(64”h0000000000000000) // Initial contents of RAM
) RAMB4X1S_1_inst (

.0(0), // 1-bit data output
-A0OCAO), // Address[0] input bit
_A1(AD), // Address[1] input bit
_A2(A2), // Address[2] input bit
-A3(A3), // Address[3] input bit
_A4(AL), // Address[4] input bit
.A5(A5), // Address[5] input bit
.D(D), // 1-bit data input
_WCLK(WCLK), // Write clock input
-WEQWE) // Write enable input

)
// End of RAM64X1S_1_inst instantiation
5 MR 1R ¥R
Virtex—4 FPGA = —#— A AF
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& XILINXs

7'\ XF 47 : 64-Deep by 2-Wide Static Synchronous RAM

RAM64X2S

WE RAM64x2S

o0 | o0

o1 E
WCi

i

A1_

&

&

i

Ai

X9410

=

ZOTHAY T AT 64 T—K X2 E RO SRAM T, RIMEZIALERELZHZTHET, 748 32—/ (WE)
2 Low DA, T4k 7y (WCLK) OEBITHERI N, RAM IS TOAEIZZE L EE A, WE 28 High 12
725 L WCLK 23 Low 75 High (2810 b DL &I, AT (D1 ~ D0) DA 6 B hDTRL A (A5 ~ A0) TEERE
N —Ricn—rFanEd, EEIAHLEZELIALTITIE, WCLK 28 Low 75 High (21N A RIIC, EXIALTRL
AETFT —H NN OEEZ R ESEHLVLENHVET, WCLK IZT 74/ TIET 7747 High TT 2, A3 —F&{Hi ]
LCT 7747 Low IZT5ZEHTEET, WCLK DA Ry MIELE SN A /3 —F X, RAM 7 a7 NIZHL A

ENET,

HIIE Y (01 ~ 00) IZH N ENAMEIZ. TRV A B THREIINTZ RAM NOALEIZENIILTWAIETY, INIT_00
BIOINITOl BHEEZHEHLTCZOT VA L A FOHIEZ R ETEET,

am B &R

AR H A

WE (£ —F) WCLK DO:D1 00:01

0 (FtAH L) X X =y

1 (FE L) 0 X Py

1 (FEAHL) 1 X F—x

1 (FEZIAH) 7 D1 ~ DO D1 ~ DO

1 (FEar L) l X T =X

T —4# =A5 ~ A0 THRESNT—FK

THAVDANEE

A UARR L  E— g )

HE Eif

CORE Generator™ 38 X O —FR ARH]

~ZudDYR—h Ra]
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& XILINXs E2E: THAY ILAVE
ERAARELE &
B BA4T fi& FTIHILE SR BA
INIT_00 16 XL 64 £ M F TP RAM., L' Y2 &  LUT OWIHIEE IS E
INIT_01 16 HE%L 64 v MHE T _TPr RAM, LY 2% LUT O EEIEE
F B ER
Virtex-4 FPGA . —# — H AR
Virtex—4 FPGA 5 —# > — : DC ##E B L AL v F 45k
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28 FHAY ILAVE & XILINXe

RAMB16

7"\ Z 5 47 : 16K-bit Data and 2K-bit Parity Single-Port Synchronous Block RAM with Configurable
Port Widths

ADDRA(14:0) | FAMBTE | 50 anE0uTA
ADDRB(14:0)
CASCADEINA
CASCADEINB | CASCADEOUTB
CLKA
CLKB
DIA(31:0) DOA(31:0)
p—
DIB(31:0,
DIPA(3:0,
DIPB(3:0 \D28(31:0)
ENA |
REGCEA |
REGGE | \DQPAE0)
ENB |
SSRA_
ssre | \DQre(E0)
WEA(3:0)
WEB(3:0)
X10119
M=

Virtex®—4 BI O EFLOT /SARIZIL, 708 RAM AEVIZHIZ, 18Kb D7 v RAM AFUNEEBEH I THET,
Ty RAM AEVIEDOT 27 /0 R—hk RAM THY, TS AL TEE T O KRB BT ayr ARVELTERT
EFT, ATVIFHEHIE ROENTERY, 717 RAM ABEVOREBEILT NRAAD YA RZI TRV ET, 18Kb T uy
D IR — R AL AAI BRI A e/ NRICHIZ T, BV MIET =R B D LZ ARV E AL TIA R TEET,

BEAHIL BiA LI, 7oy s 2oL TN EY, LT RLARFE A LA~k
HViAEH, RAM 727 E AR IR FENTVBT — 4 BN Ty FICRESnET,

HEiAH FXALIT, ravy Ty PICRBIL TN ET, BXRHRTRLRATEEALR N
A EN, AS T —FBAENRGFENET,

TIABLDOEEET—NR
A

=B

EXABLFOR—FTOT —ZH 2L, 3 DOF—FKRHVET, ZNHDT—FTIL, EXALFICE TR —FD
F—BH AR 2ZEFERTEES, WA T avid, ar74Falb—2ar TRELET, 7Y aro@RICky, &
sayy AN TOTays RAM ABVOZNHENR M EL, g KON RIEEZERA LT A DRIV ET,

EXAHRTaY ) o HOENIITFOT—HE, 3 ODF—RDOWT N EBINL CTHRELET,

WRITE_FIRST (%) €—F ANT —=HBRAEVNCEZIAEND LRI, T — X H %
fEENET (B EEZIAHL),
READ_FIRST (EZXIAAANZHAHL) E—K EXIALT RURZURNIR G SN T — 2B 7y

WZEESH, ZREFRFFICAN T — 2B AEVIRAFSE
T (FEZALAMTHE L),
£is

FIABANTH ATy FIF B L ER A,

NO_CHANGE (#£1t72L) £—F
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& XILINXs 2B FHALY ILAVE

BET—RIX, a7 4F 2 — gy TR ELET, SR =ML, BHEEFEHL T3 2O —RFDOWT g @
PR ETEET, T 74/ TlE, WRITEFIRST ICERESLTUWET,

ENOETL

HAHZ7yFDOREIBEY /U - SRVAL (SRVAL A 35X SRVAL B)

SRVAL A BEXW SRVALB (F=27/L R—1) B

I1Z.SSR AN&ETH —FLT=BEDOH 115y F OIlE% E %

DFITRTEHIT, SRVAL (SRVAL A F LT SRVAL B) BHEDIEAR —MEE 20 £9,
hﬁlmde:UT 9
rllm DOP /AR 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

FFaroH L 220z - DO[AIB].REG
RAMBI16 D A/B tH/1 TONRAT T4 VIO AZDOFERELET, A7 EIZ0BIO 1 T, T 74/VMEIX 0 TY,
Hhvoz2sorasy 7 G - INVERT_CLK_DO[A|B]REG

TRUE 12K ETHE. RAMBL6 O A/B B TONRALT I LI RED a7 ATBREEENET, T 74V ML
FALSE T,

JEIEE—FK 7KL A -~ RAM_EXTENSION _[A[B]

HA—R =R AT 555812, 7 avZ RAM @ A 7R—he B AR—R EALT R A (UPPER) 129520y, FALT RLA
(LOWER) {29202 ELET, 751?(/?‘“—}\ E—R&E#H 35121, READ_WIDTH_[A/B] 35X WRITE_WIDTH_[A/B]
ZLICRETHLENSGVET, 7 74V TIE NONE [ZRESNTEY, 7 uyZ RAM [ I H A —R £—R Tl
HAanEg i,

FAHLIE - READ_WIDTH_[A|B]

7ayZ RAM O A/B it A LA —hOIEEAFRELE T, ARI72MEIL, 0, 1, 2,4, 9, 18 BLU 36 T, 7 74/L M
0 T¥, MO R—rd READ WIDTH_[A/B] BIEZ R 0 IR ELRWTIEE N,

XA 1 - WRITE_WIDTH_[A|B]

7y RAM @ A/B EZAHRR—LOIEEZIRELET, AZ7RMEIZ, 0, 1,2, 4,9, 18 BLV 36 T, 7 74 /L MHE
X 0 T,

FXIAHE—R - WRITE MODE [A|B]

A/B AR —FDEXIALE—REHTELET, A2072MEIX, WRITE_FIRST, READ_FIRST. XY NO_CHANGE T,
F 7 )V Ml WRITE_FIRST T,

RAMB16 Dt — 3 #i#)

77 RAM DAV AR AZ LOC 7 aXT 4B ET 5L BEZHTEET, 7urys RAM 2l E T AALE
FIAHTIEIT, CLBALBEORILITIELITE > TEY, LOC 73T 42RO T LA THE BICfEH Tx%7, LOC 7
o7 41X RO THEELET, LOC = RAMB16_X#Y#

RAMB16_X0Y0 L. T A ADE FiZhiH 7T avy RAM OAE»FELET,
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THAVDANTE

AAR =g T
il S

CORE Generator™ XU ¢ —k wJ

~7udHR—h ]

AR R 1%

B 247 fi& TIAILE 55 BA
DOA_REG B 0.1 0 AR—F OB AV 2Z (FFay)
DOB _REG B 0.1 0 BAR—F FOH AL o2z (S ay)
INIT_00 ~ INIT_39 16 HEH 256 £ ME T _CE¥n RAM O ¥ ¥ fili 2 48 7
INIT_0A ~ INIT_OF 16 1% 256 £ Ml T _TEnm RAM O #4545 E
INIT_1A ~ INIT_LF 16 % 256 £ Ml T_TEnm RAM OWIHAE % 45 E
INIT 2A ~ INIT_2F 16 #E¥K 256 £ ME T _CEnm RAM DI %45 &
INIT_3A ~ INIT_3F 16 % 256 £ ME T _CTEn RAM D% $5 E
INIT_A 16 %% 36 B M T_CEnm A AR =PI A
INIT_B 16 %K 36 B ME T _TEr B H AR =~ w)HE
INITP_.00 ~ INITP_07 16 #E% 256 £ MH T _C¥n YT By hOWIHE
INVERT_CLK_DOA_ 7 — %% | FALSE. TRUE FALSE AR—MH AL REZD a2 % Kz
REG
INVERT_CLK_DOB. 7 — %% | FALSE, TRUE FALSE B R—FMH AL CAXD IOy % K iz
REG
RAM_EXTENSION_A eyl LOWER, NONE B A — R BESIC M TRL AT
NONE, DO TALT RUARIZT D0 E4EE
UPPER
RAM_EXTENSION_B el LOWER, NONE BRI —RF B BT R RI2T
NONE, AT T RLRIZTANEIEFE
UPPER
READ_WIDTH_A EES 0,1.2,4,9,18.36]0 A FAH LR —bOMEEE E
READ_WIDTH_B R 0.1,2,4,9.18,36 |0 B & LN —hDIE &
Virtex-4 54731 H4F (HDL )
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SIM_COLLISION_ pasdl ALL, ALL AEYDEEA NI LT 3z
CHECK gﬁﬁWQ Lwﬁ@/@@ﬁ%%ﬁf%iﬁoﬁ
GENERATE X_ MIK D LB T,
ONLY, F7=i%
ﬁi‘tljjjézh‘ Féﬁ@a“étljjjz‘octo
AEVOMEMRRE X) 1Z720ET,
WARNING_ONLY I[ZRETHE,
B A=V DHRNH N EN, B
I AHDBIOARYOMEITE
DOFFERFFSNET,
GENERATE_X_ONLY IZ#ET5
LBy — DI hEN T,
BEE 2 H 1 B LAY DfE N
RE X) 2 Ed,
NONE (IR ET HE, BHE A —
i iEn T, BEETAH kB
FORABVDEIZZFDOFERFFEIN
*7,
AE: ALL UAOMEICRETDE, &~
2l —Tar T YA OREE R
TR BTD ., ZOMELEE TS
B TEEALETT, M A
B/ Ralb—ary FYAL HAR %
SR TLIZE N,
SRVAL A 16 1% 36 &' M T RTER SSR &7 —hL7-FRD A AR —hHT)
DEEIEE
SRVAL B 16 % 36 & M FTEwm SSR 27 #—hL72RD B R —hH )
DEEIEE
WRITE_MODE_A s WRITE_FIRST . WRITE_FIRST F 271 F—hk RAMBI16 @T A
READ_FIRST (Sn) DEXIALE—RNEIEE
NO_CHANGE
WRITE_MODE_B P WRITE_FIRST . WRITE_FIRST F 27 )L F—hk RAMBI16 @T LB
READ_FIRST . (Sn) PDEXIALE—REIET
NO_CHANGE
WRITE_WIDTH_A R 0.1.2.4.9.18.36]0 A EBXIALR—NMEEZIEE
WRITE_WIDTH_B R 0,1,2,4,9,18.,36]0 B EBEIALR—hDIEEFRE

VHDL &2t

Library UNISIM;
use UNISIM.vcomponents.all;

(AVRBZT—3Y)

WD 2 OORELDFIELZNWGE A Xy —L, =T 4T 4 E S DRl

-- RAMB16: 16k+2k Parity Paramatizable BlockRAM

- Virtex-4

-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_inst : RAMB16

generic map (

ZEEOAH T ET
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F2F: THAY ILAVH & XILINXs

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", -- Initial values on A output port
INIT_B => X"000000000", -- Initial 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_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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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_O0 => X'0000000000000000000000000000000000000000000000000000000000000000"
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_07 => X'0000000000000000000000000000000000000000000000000000000000000000"")

port map (

CASCADEOUTA => CASCADEOUTA, -- 1-bit cascade output
CASCADEOUTB => CASCADEOUTB, -- 1-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, -- 1-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, -- 1-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 58k ([ RA2 T —3Y)

// RAMB16: 16k+2k Parity Paramatizable BlockRAM

//

Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

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(367h000000000), // Initial values on A output port
- INIT_B(367h000000000), // Initial 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 A 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(O0), // 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(36~7h000000000), // Set/Reset value for A port output
-SRVAL_B(367h000000000), // Set/Reset value for B port output
-WRITE_MODE_A("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_MODE_B("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_WIDTH_A(2), // Valid values are 1, 2, 4, 9, 18, or 36

Virtex-4 54 7351) 5i4F (HDL )
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_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(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_01(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_07(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_09(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0B(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_0OD(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_10(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_11(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_12(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_13(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INIT_14(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_15(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_16(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_17(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_18(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_19(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_20(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_21(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_22(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_23(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_24(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_25(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_26(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_27(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_28(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_29(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2D(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2E(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_2F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_30(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_35(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_37(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_38(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_39(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3A(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3B(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3C(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3D(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_3F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,

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

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

-INITP_07(256~h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_inst (

.CASCADEOUTA(CASCADEOUTA) ,
.CASCADEOUTB(CASCADEOUTB),

// 1-bit cascade output
// 1-bit cascade output

-DOA(DOA), // 32-bit A port data output
.boB(DOB), // 32-bit B port data output
_.DOPA(DOPA), // 4-bit A port parity data output
.DOPB(DOPB), // 4-bit B port parity data 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), // 1-bit cascade B input
1-bit A port clock input

1-bit B port clock input
32-bit A port data input
32-bit B port data input

_CLKA(CLKA), //
.CLKB(CLKB), //
_DIA(DIA), //
.DIB(DIB), //
_DIPA(DIPA), //
.DIPB(DIPB), //
_ENACENA), /7
.ENB(ENB), //
-REGCEA(REGCEA), 7/
.REGCEB(REGCEB), /7
_SSRA(SSRA), //
.SSRB(SSRB), //
_WEA(WEA) , //
_WEB(WEB) //

);

4-bit

|
o
-

S S S o

AhppRRRE

(oo oo oo ooy

T>W>W>W>W>

port
port
port
port
port
port
port
port
port
port

// End of RAMB16_inst instantiation

FFIE R

Virtex-4 FPGA = —#— H AR

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

Virtex—4 FPGA & —# > — : DC ¥tEB L OAA v F Fifk
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28 FHAY ILAVE & XILINXe

RAMB32_S64 ECC

7)) X5 47 : 512 Deep by 64-Bit Wide Synchronous, Two-Port Block RAM with Built-In Error
Correction

RAMB32_S64_ECC

DI(63:0) DO(63:0)
RDADDR(8:0)
RDCLK |
RDEN |

SSR |
WRADDR(8:0) |

WRCLK STATUS(1:0)
— | __]

WREN

X10249

M=

HEZW 5 2 o7 a2 RAM 13, 72 B Mg RAM OBIO 8 By haffi AL, E/LRA DI 25— Ea—FR
ALK 512 X 64 RAM ELTar 74X ol —arTEET, ZOEIZHBINIITONET, EXIALT 8 H
DOREE IR AEREN, ZNHDOE Y MIFAHL T I 27— I ERZ 7V 7 —OKIEH I E 9,
2 DODAT—HAH T, =T =1L, TN TT—DFTIE, F 7V TT7—DREAEN) 3 DOFAHUEREEL
FT, BAHLTIE, AEY TLADOTT— X5 IEESNT, DOUT IZFT IESNT=T — N EEENDTETTT,

I —ETEa—R (ECC) ar74F¥al —iay 72 a 03 1ZET R THO T ay s RAM X7 T TXE1 72,
Virtex®-4 PowerPC® 7' 2y 7 D3 EFHITTCFIZHLH T vyy RAM I TEERFA,

R—rDERHA

R—r4£ AR HHE

DIN<63:0> AS F B A S A

WRADDR<8:0> AT EXIAHLTRL A NR

RDADDR<8:0> AT FAHLT R A /82

WREN AT FTARAF—T b, WREN =1 OHBG, 7 —FBAEVNCEZAENFET, WREN
=0 DHE . BEERARIIT A AT =T VIRV ET,

RDEN AD U—FK A%x—7)L, RDEN =1 OfE . T —FRAEUpLim A I ET,
RDEN =0 04, A HUITT A A= —T 0 E T,

SSR AT Ty /Uy ALY RZ (AEVOAFIT RN UEY LR

WRCLK AT EXIAHRTOY T

RDCLK AT ALy

DOUT<63:0> H R

STATUS<1:0>(1) i LT — AT —H R INA

AE: 7oyl RAM ECC Bl IlA v T IR RENTNIL T a—R L, BEARER =5 —72 L. DOUT TOI
NEYE ET—OBRAEFTIE (REYTIEFTIESHAR), # 7 AE Y b 2T —0OREEND 3 DDOREDOI BT i
AL ET, STATUSKL:0> IE. ZNHDREEZ R L F4,

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs

STATUS[1:0] B EE

0 Evh =7 —72L

1 U NAE YR 25—, 7rvys RAM ECC ~7ualf, > 7 A yh =5 —%fmL ., B8
WZETIELE9,

10 7N Eyh 25—, Fuys RAM ECC w7/ F7/L Eybh =5 —%mL £,

11 FRRVRIE, THISNRNWAT —FATY, 77— AT —HFA RZEELERES TSI, 7 —HIy
VIV EYN T —FEX TN By 27— LA DOZT—RNEENRWIININCTOILERHVET,

_\\"j' A1>DANB 73_ /i
AVAR S =g e
£ N D)
CORE Generator™ BX Uy 4% —K NG
~7adHR—h RA]
FERATRELREE
B 4T B T4k | EEA
DO _REG #mE 0.1 0 AR—FEOHHLIO2Z (AT ay)
SIM_COLLISION. LFF ALL, NONE, ALL ARYDOBHERRELIGE ATV —ar Ol
CHECR ARNING ONLY, TR CE LT, HHIH LT
ONLY

ALL [ZRET DL, BiEXA v —UNH 1S
. BESTHH D BIOATYDENARE (X)
2720 ET,

WARNING ONLY ([ZRRETHE, BiEAE—
COIHNHAEN, BETHH N B L OAEY
DEIFZDEFERFFSNET,

GENERATE_X_ONLY (IR E T 5L, EH Ay
—ViFhEn g, B#ET A H B IURAE
VOMEBARE X) 1220 FET,

NONE IZBRET D&, B Ay —I IS
N EETIEHNBIOATIOEITZOE
FHREINET,

AE: ALL A DEICRET HE, Iz —Ts
Nl 7%4/®Fﬂp¢%utua%afé%f@<ﬁét
COEEEE T LY i&awugf?o#%
=R F/\Ejz//::ﬂ/*—f/a/ THA HAR =S
LTLEEN,
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28 FHAY ILAVE & XILINXs

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB32_S64_ECC: 512 x 64 Error Correction BIockRAM
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

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, -- 1-bit read clock input
RDEN => RDEN, -- 1-bit read enable input
SSR => ’0~7, -- Always tie to ground
WRADDR =>WRADDR, -- 9-bit write address input
WRCLK => WRCLK, -- 1-bit write clock input
WREN => WREN -- 1-bit write enable input
)

-- End of RAMB32_S64_ECC_inst instantiation

Verilog 88k (A RAV T —3Y)

// RAMB32_S64 ECC: 512 x 64 Error Correction BlockRAM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

RAMB32_S64_ECC #(
.DO_REG(0), // Optional output registers (0 or 1)
-SIM_COLLISION_CHECK(*'ALL™) // Collision check enable "ALL",
//""WARNING_ONLY", "GENERATE_X_ONLY"
) RAMB32_S64 ECC_inst (

.DO(DO), // 64-bit output data
.STATUS(STATUS), // 2-bit status output
.DI(DD), // 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), // 1-bit write clock input
-WREN(WREN) // 1-bit write enable input
)

// End of RAMB32_S64_ECC_inst instantiation

HHEHR
Virtex-4 FPGA == —#— T AR
Virtex—4 FPGA & —#%>—h : DC #EB L OAA v F Fik
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& XILINXs

ROM128X1

71U XZF 47 : 128-Deep by 1-Wide ROM

o] ROM128X1 o

Al
A2
A3
&
A5 |

A6

X9731

ME

TOTHAL TLAUME 128U —F X 1 Evh® ROM T, T —#H 71 (0) IZi%. 7T E YD TRL A (A6 ~ A0)
TRINESNEZT—RABRH ADENET, ROM 1E, 22 74X 2l —a ORI INIT=value TS EL-EICHI LI
F9, ML 32 H1D 16 #EE T, ROM 1213k EATE v A=FH 7Bl FALE v A=0H DJEIZEZ AT E T,

INIT=value ZF§ELRW&, =T — TRV ET,

mIER
AR H A
10 Iy 12 I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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28 FHAY ILAVE & XILINXs

THAVDARAAEE

AVAR L —gy Eil
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

ERAGE M

B /AT E T4 | B

INIT 16 #4K 128 &'y Ml F_C¥r | ROM OEHIEE

VHDL &8t (A RBVIT—23Y)
KD 2 SOMSIBHFELRVEAIEIL =L, 22T 474 H S ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

ROM128X1_inst : ROM128X1
generic map
INIT => X"00000000000000000000000000000000"")

port map (
0 =0, -- ROM output
AO => A0, -- 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]
s

-- End of ROM128X1_inst instantiation

Verilog 58k ([ RE2 T —3Y)

// ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

ROM128X1 #(
- INIT(128~h00000000000000000000000000000000) // Contents of ROM
) ROM128X1_inst (
.0(0), // ROM output
.AO(CAO), // 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]

)
// End of ROM128X1_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs 2B FHALY ILAVE

MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex-4 FPGA 7 —# 3 —1 : DC FrtE B L OAA v F i
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& XILINXs

ROM16X1

7JXZF 47 : 16-Deep by 1-Wide ROM

ROM16X1
A0 o

Al
A2

A3

X4137

M=

ZOTHAY ZUAVNEL 16 U—R X 1 Evh®D ROM TH, 7 —# 7 (0) IZiX, 4 EYFDTRLUA (A3 ~ A0) T
BINSNIET—RBH ADENET, ROM L, 274X 2l — g OB INIT=value CHE LB LN E
9, PIHME 4 H7D 16 £ T, ROM (2135 EALE v A=FH 75 FALE v A=0H DJEICEESIATNET, =&
Z1E . INIT=10A7 L¥5ET25&E. 0001 0000 1010 0111 &WVVHTF —Z AR — AN ERKRSIVET, INIT=value ZF5EL

W, =TI ET,

AmIE R
AR H

10 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 A4AF (HDL F)
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& XILINXs

THAODADAEE

PPV SN 7T

Hed Hem

CORE Generator™ BL U7 4 ¥ —K NGl

~7rdOHPR—k K]

ERAARELE

B 24T & FIAIE | EHEA

INIT 16 % 16 B M# T _C¥no ROM DEAIEE
VHDL Bk (A REV T—3Y)

WD 2 DO XNEELLWGAIFaE—L, = T4 7B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM16X1: 16 x 1 Asynchronous Distributed (LUT) ROM
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

ROM16X1_inst :
generic map (
INIT => X"0000')

ROM16X1

port map (
0 =0, -- ROM output
AO => A0, -- ROM address[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3 -- ROM address[3]
)

-- End of ROM16X1_inst instantiation

Rk (A RBAT—23Y)
// ROM16X1: 16 x 1 Asynchronous Distributed (LUT) ROM

Verilog

// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2
ROM16X1 #(
_INIT(16”h0000) // Contents of ROM
) ROM16X1_inst (
.0(0), // ROM output
-A0O(AO), // ROM address[O0]
_A1(Al), // ROM address[1]
-A2(A2), // ROM address[2]
-A3(A3) // ROM address[3]
):

// End of ROM16X1_inst instantiation

MR
Virtex-4 FPGA == —#— T AK
Virtex—4 FPGA & —# > —1 : DC ¥ptEB L OAA v F Fifk
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& XILINXs

ROM256X1

71U XF 47 : 256-Deep by 1-Wide ROM

ROM256X1
o

Al
A2
A3 |
A4
A5 |
A6

A7

M=E

X9732

ZOTHA T ARNL 256 V—K X 1 Ewh®d ROM TY, T —#H 71 (0) iIZiL, SE YD TRL A (AT ~ A0) T
BININFZT—FRHEDENFET, ROM 1T, 274X 2L — 2 a ORI INIT=value THE LB IO LI E
T, AIHIEIL 64 MTD 16 EH T, ROM ([Zidfk BT E v b A=FH 268 FAZE vk A=0H DJEICEZAFNFET,

INIT=value ZFE LRV &, =T — TRV ET,

i R
ARB H A

10 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 A4AF (HDL F)
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& XILINXs F2E: THAY ILAVH
THAVD AN

A VARR L T—g il

HE i 4%

CORE Generator™ 8L 4 —FK ASH]

~7adHPRE—k AW
ERAAEEEE M

[k 24T & TI4ILE £ BA

INIT 16 % 256 £ Ml T RCTEn ROM DfE % {5 E

VHDL 883k (A2 RAO T—23Y)
KD 2 DOORESUINTFAELWEE Ao — L, T4 T4 B S ORNIAE AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

ROM256X1_inst : ROM256X1
generic map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000"")
port map (
0 =0, -- ROM output
AO => A0, -- 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[f6]
A7 => A7 -- ROM address[7]
):

-- End of ROM256X1_inst instantiation

. —" -, ~ ~
Verilog 881k (A2 RA T —3Y)
// ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

ROM256X1 #(

- INIT(256>h0000000000000000000000000000000000000000000000000000000000000000) // Contents of ROM

) ROM256X1_inst (

.0(0), // ROM output

-AO(AO), // ROM address[O]
_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]

)
// End of ROM256X1_inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
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28 FHAY ILAVE & XILINXe

MR ¥R
Virtex-4 FPGA = —#— HAK
Virtex-4 FPGA 7 —# 3 —1 : DC FrtE B L OAA v F i
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& XILINXs

ROM32X1

7JZF 47 : 32-Deep by 1-Wide ROM

ROM32X1

> |z |z |= |z
X |& |8 |2 |8

M=

ZOTHAL ZVAUME 32T —K X1 EYh®D ROM TF, T—%H 7 (0) IZIL, 5 EYFDOTRL A (A4 ~ A0) Tiz
RENFET—RBAHAENET, ROM [T, 2> 7 4F 2l —ar OB INIT=value T EL-EICHIHLENET,
FIHAE L 8 7D 16 4 T, ROM IZiT % FAZE v b A=1FH 2258 FALE v b A=00H DJEIZEZAENET,

7=& 20X INIT=10AT8F39 LFRET DL, IRODT —H AR — L3 &V ET, 0001 0000 1010 0111 1000 1111 0011
1001. INIT=value Z#g ELR2 W&, =T —IZ720E T,

i I 2R
ARD H 5
10 I1 12 13 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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& XILINXs

THAVDANFE

AVAB T ay Gl
HERR Heds
CORE Generator™ 3 X074 H—K N
~7udDYR—h ]

EARTRES R 1%

B BT E FI+ILE

568

INIT 16 % 32 By ME T _CEn

ROM D% 5 &

VHDL 8k (/2 RA T —23Y)

KD 2 DOEINFELZNG R T —L, =T 47 4 E 5 ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
-— Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

ROM32X1_inst : ROM32X1
generic map (
INIT => X'00000000'")
port map (
0 =0, -- ROM output
AO => A0, -- ROM address[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address[3]
A4 => A4 -- ROM address[4]

)
-- End of ROM32X1_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

ROM32X1 #(

- INIT(32”h00000000) // Contents of ROM
) ROM32X1_inst (

.0(0), // ROM output

-.AOCAO), // ROM address[O0]

_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
2R R
Virtex—4 FPGA == —4%"— b AK
Virtex-4 FPGA 7 —# 3 —F : DC fitEB L O AAL v F Kk
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& XILINXs

ROM64X1

7JZF 47 : 64-Deep by 1-Wide ROM

ROM64X1
A0 | 0

A
A2 |
A3 |
i

A5

X9730

M=E

ZOTHA T AUNME 64 U—K X1 EYhO ROM TY, 7 —#H77(0) IZi%, 6 EYhDTRL A (A5 ~ A0) TR
ENFET—RBHAENFET, ROM (E, 27 4Fal—arOBIZ INIT=value THELBICHIHLENET,
WHEIT 16 #7000 16 HEH T, ROM (2135 FfrE >~ A=FH 2268 TAZE >~ A=0H OJIEICEZEXAENF T, INIT=value

ERELRVE, =7 — (20 ET,

MR R
AR H 5
10 I 12 13 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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28 FHAY ILAVE & XILINXs

THAVDARAAEE

AAR =gy 7]

£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]
ERAARELE &

B 247 fi& TIAIE £ ER

INIT 16 %k 64 £ M 4 _CEn ROM DO fE% 5 &

VHDL &8t (A RBVIT—23Y)
KD 2 SOMSIBHFELRVEAIEIL =L, 22T 474 H S ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
- Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

ROM64X1_inst : ROM64X1
generic map (
INIT => X"0000000000000000'")
port map (
0 =0, -- ROM output
AO => A0, -- 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]
):

-- End of ROM64X1_inst instantiation

Verilog 821k (A2 RA T—3Y)

// ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

ROM64X1 #(
- INIT(64>h0000000000000000) // Contents of ROM
) ROM64X1_inst (
.0(0), // ROM output
-AO(AO), // ROM address[O]
.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]
):

// End of ROM64X1_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
278 http://japan.xilinx.com UG619 (v12.2) 2010 &£ 7 A 23 H




& XILINXs 2B FHALY ILAVE

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

Virtex-4 54 7351) 5i4F (HDL )
UG619 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com 279



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

SRL16
7'\ X5 47 : 16-Bit Shift Register Look-Up Table (LUT)

SRLI6 | o

(9]
-
2o

B3|z ]3]
w|[h = |O

X8420

M=

ZOTYAL ZLAUNMI VTRV IOAE I Ty T—T L (LUT) T, Y 7h LIV AZOESIL, AT A3, A2,
Al A0 DIEIC L > TR ESNET,

VI LVAZORSIE EETHIEL, ABSELIELTEET,

BEEDY TN UIPREZEERTAITIZ : AJT A3 ~ A0 DEEZ—EDEIZLET, Y7 LIRZT 1 ~
16 EYPDOEIIZRETEET, TRVAATOEIZEDY 7R LUAZOESIL, EX=(8x A3) +4 x A2) +
(2 x Al) + A0 +1 EWWOHRTEHTEXET, A3, A2, AL, A0 T _XTErOES (0000) 1T 7 LI2ZD

EXT1EYMIRY, 3T 1 054 (111D X 16 B MR ET,

TN ULPREZEEZBIMICELESEBRITIT : AT A3 ~ A0 DEEZELESEE T, 722213, A2, AL, A0 2

TRT1OEAE 11D IZA3 Z 105 01280 DE, V7 LUVAZDOEXT 16 B v s 8 B MIZE1L
LET, NERIZIE, 7 LY ZAZOEZITFEIC 16 EYRT, EOEYRDENH IENE0IT AT A3 ~

A0 DEIZ L > THESNET,

VIR LUAK LUT OFIHHEZ TR E T D120, INIT BEIZ 4 #1700 16 A FV Y TET, —FLOH I ik AL
EyMIARET, INIT OEEZIEELR VST 7 LIV AZ LUT ORNFIZ2 74 F 2l —arFicEm (0000)
27 EnEY,

7y (CLK) 3 Low 7°5 High IZUIDEFDOLEEIZ, D DENT T LI AZOH | EvMIue—RInET, RIZZ
1773 Low 75 High IZWIWEEH AL 78 LU RAZDMEIFR DO EME Y MY 7 RS, BrLWMERT—REShET,
TRLVZAAHDEIZE ST 7R LI AFZDOESNREY, Q ICFDENH IS ET,

mIER

ARB WA
Am CLK D Q

Am X X QAm)
Am ! D QAm - 1)
m=0,1,2.3

FHALDAAF &

AVAR =g ]

7 Eif

CORE Generator™ L w4 —F ARy

~ 7D R—h A A]
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& XILINXs

AR R 1%

4k 24T & T4k &5 BA
INIT 16 #E4#% 16 © v M T _CEn AT 4Kl —arBo Q I oEEAE
fBE
VHDL it (2 RAVI T —3Y)

WD 2 SOWTIAFELRVH AR =L, =2 T4 T A EFOR

Library UNISIM;
use UNISIM.vcomponents.all;

-— Xilinx HDL Libraries Guide, version 12.2

SRL16_inst :

SRL16:
Virtex-4

SRL16

generic map (

INIT => X"0000'")

port map (

);

Q =>Q, --
A0 => AO, -
Al => Al, -
A2 => A2, -
A3 => A3, -—
CLK => CLK, -
D =>0D _

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock input

SRL data input

-- End of SRL16_inst instantiation

Verilog 521k ([ RAB L T—23Y)

//
//

// Xilinx HDL Libraries Guide, version 12.2

SRL16:
Virtex-4

SRL16 #(

. INIT(16”h0000)

) SRL16_inst (

)

-Q(Q, //
_AO(AO), //
LAL(AL), 1/
_A2(A2), //
_A3(A3), 1/
_CLK(CLK), 7/

.D(D) //

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock input

SRL data input

// End of SRL16_inst instantiation

s HIEHR
Virtex-4 FPGA = —#'— JAK
Virtex-4 FPGA 7 —4% 3 —} : DC B L OAA v F Rk

WA £,

16-bit shift register LUT operating on posedge of clock

16-bit shift register LUT operating on posedge of clock

Virtex-4 54731 7AAFK (HDL )
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28 FHAY ILAVE & XILINXs

SRL16_1
7'\ X5 47 : 16-Bit Shift Register Look-Up Table (LUT) with Negative-Edge Clock

b | SR | q
CLK

S¥e
A0

A1l

A2

A3

X8422

ME

ZOTYAL ZLAUMI VTRV IOAE I Ty T —T L (LUT) T, ¥ 7h LIVAZOESIE, AT A3, A2,
Al, A0 DIEIC > TR ESNET,

VI LVAZORSIE, EETHIEL, ABSELIELTEET,

BERDY I LI RZEERTBITIE : ASJ A3 ~ A0 DIz —~EDMEIZLET, 7R LYV RZT 1 ~
16 EYPDOEIIZRETEET, TRLVAANOEIZEDY 7R LYVAZOESIL, EX=(8x A3) +4 x A2) +
2 x AD + A0 +1 EVOHORTH I TEE T, A3, A2, AL, A0 3T _TErOHA (0000) 1ZZ7h LI AXD

FEXI 1 EYMIR, T 1 0H4 (1111) 1% 16 B IR0 ET,

TN ULPREEEZBIRMICELESEBRITIT : AT A3 ~ A0 DfEEZELESEE T, 722213, A2, AL, A0 7

TRT1IOHAE UIDIZA3ZE 105 0 IZUDBEZLE, V7N LUVAXOEST 16 B b 8 By ML
LET, NERIZIE, 7 LY ZAZOEZITFIC 16 EYRT, EFOEYRDENRH IEND0IT AT A3 ~

AQ0 DIBEIZ L > TIRESNVET,

U7 LUAZ LUT OFIEIEZFEE 35120, INIT JBHEIC 4 70 16 A BV Y CTEd, —BLEOH &K BT
By MIeET, INIT OEEZIEELLWVESIT. V7 LA LUT ONEIZIy 74X 2 — 3> F12Fa (0000)
W7V ENFET,

7y (CLK) 73 High 705 Low IZUI0 K DOLHEEIZ, D OENRT TR LYVAZOE | By MIr—REvEd, RIZY
2y 75 High 735 Low (I8 AL 7k LY AZDIEIZIR DS E vy M 7 REH, HILWVMER e —RESUET,
TRLAAHDEIZLE ST IR LI AZOEINEEY, Q ITFOENIH IENET,

B

AN H 7
Am CLK D Q

Am X X Q(Am)
Am ! D Q(Am - 1)
m=0,1,2.3

THAVDARNFZE

AVARR L E—gY ]

e s b

CORE Generator™ X w4 —F Ry

~7udHFR—h KA
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& XILINXs

AR R 1%

e i AT & T4 7 BA
INIT 16 % 16 > M T _TEr OV T4X 2l —ar o Q I OYIHIE
ZIEE
VHDL 82k ([ RAV T —3Y)

KD 2 DOELNFELZWG BT —L, =0T 47 4 E 35 ORNTHE AT £,

Library UNISIM;
use UNISIM.vcompone

-- SRL16_1:
-— Virtex-

-— Xilinx HDL Libraries Guide, version 12.2

SRL16_1_inst : SRL1
generic map (
INIT => X"0000'")
port map (
Q =>Q, --
A0 => AO, --
Al => A1, -
A2 => A2, --
A3 => A3, --
CLK => CLK, --
D =>0D _
)N

-- End of SRL16_1 i

nts.all;

4

6.1

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock input

SRL data input

nst instantiation

Bt (AVARFT—23Y)

16-bit shift register LUT operating on negedge of clock

// SRL16_1: 16-bit shift register LUT operating on negedge of clock

// Xilinx HDL Libraries Guide, version 12.2

Verilog

// Virtex-

SRL16_1 #(
- INIT(167h0000)

) SRL16_1_inst (
-Q(Q, //
_AO(AD), 1/
LAL(AD), /7
_A2(A2), V4
_A3(A3), /7
.CLK(CLK), 7/
-D(D) /7

)

// End of SRL16_1_i

s HIEHR

4

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock input

SRL data input

nst instantiation

Virtex-4 FPGA . —#— H AR

Virtex—4 FPGA & —# 3 —1 : DC ¥k B I O A F H ik

Virtex-4 54731 7AAFK (HDL )
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& XILINXe

SRL16E

7°1) 25 147 : 16-Bit Shift Register Look-Up Table (LUT) with Clock Enable
D SRL16E Q

cE_| B

oLk

Ao_|

Al

pe_

A3

B

ZOFTYAL TLAVNE VIR VLI RE Vw77 T—7 0 (LUT) T, Y 7h LYVRZOESIE, AT A3, A2,
Al, A0 DfEICE > TIREESNET,
VIV VAZDOEIE., BETAZEL, BRI EHELTEET,

BEEDI IR VPREERERTBIZIE : AT A3 ~ A0 DfEiE—EDMEIZLET, VIR LIURF T 1 ~

16 EYRORSIZRETEET, TRLAANDMEIZEDZT 7R LUAZOEST, B =6 x A3) +(4 x A2) +

(2 x Al) + A0 +1 LVWHRTHEH TEE T, A3, A2, Al, A0 BT _RTErDEHA (0000) (F27H LY AZD
ESX 1EYMIR0, T 1 OHA (111D iX 16 EvhMIe £,

7k v*)x&&%ﬁﬁmc'z{téﬁéui AT A3 ~ A0 DIEZZLSEET, 72ex1E, A2, Al, A0 2
TRT1IOHA QIDICA3Z 15 0 IZUNEZDE, V7 LUAXDOEST 16 Ev b 8 By MIZ1 L
LET, V\HSE’J I, YT LPAZDOESIIFIC 16 BT, EOEYROMENH HENDDNT AT A3 ~
A0 DEIZ L > TR EENET,
VT7h LA LUT OFIEMEEIEE T 2121, INIT BIEIZ 4 10 16 EEEED Y CTEd, —FBLEOH &K BN
M7 ET, INIT DfEEfRELRWLETX, 7k v/x& LUT ONEFIFZZr 74X 2L —TarFizEa (0000)
W2V ENET,
CE 78 High ®¥4 . 7uv7 (CLK) 73 Low 75 High [ZHIV DD EXIT. D DIENT 7R LY AZOE 1 By hMir—
REET, KIZZay M Low 735 High (ZUIN DA LEIZ CE 2 ngh DA T LD AR DEILIR D ELE
M7 REH, HFHILWERE—RSRET, TRLVAANOEIZE>TY 7 v/xa@%ézx&im Q IZZF DN
NENFET, CE N Low DA, 7ay /7B IXEMAINLET,

i 3 R

AN H A

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 7 D Q(Am - 1)
m=0,1,2,3
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284 http://japan.xilinx.com UG619 (v12.2) 2010 &£ 7 A 23 H




& XILINXs

AR— D 5t 5

R—k4 A [ ) e g

Q 7 1 PINLYURE F—2ZH

D AT 1 VIRNVVRY F—H AT

CLK AHA 1 a=S2/4

CE AN 1 T 7T 47 High Dr/vay 7 A x—7 )b

A ATJ 4 SRL DU =KD Z A F v 73R
A=0000 ==> 1 E'vF V7 E
A=1111 ==> 16 v} ¥ 7R E

THAVDARNEE

ALVAB =g ]

HE HELE

CORE Generator™ 33X\ 4 —K AH]

~7adHR—hK AW

FERATREGE

B RAT fiE TI+Ib FREA

INIT 16 HE% 16 B ME TRTCEH 74X 2l —ar oy IR LUARZERTIO

WIHME A48 E

VHDL iEif (f 2V RE T —23Y)

WD 2 DOEXPFIELRWIG S ITat—L, =TT B 5 ORNIEE T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

SRL16E_inst : SRL16E

generic map (

INIT => X"0000")

port map (
Q =>Q,
A0 => AO,
Al => Al,
A2 => A2,
A3 => A3,
CE => CE,
CLK => CLK,
D=>D

);

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

-- End of SRL16E_inst instantiation

Virtex-4 54 7351) 5i4F (HDL )
UG619 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com
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28 FHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

SRL16E #(
_INIT(16”h0000) // Initial Value of Shift Register
) SRL16E_inst (

-Q(Q), // SRL data output
-A0O(AO), // Select[0] input
-A1(AL), // Select[1] input
_A2(A2), // Select[2] input
_A3(A3), // Select[3] input
.CE(CE), // Clock enable input
.CLK(CLK), // Clock input

.D(D) // SRL data input

)
// End of SRL16E_inst instantiation
¥ HH 1 R
Virtex—4 FPGA == —#"— HAK
Virtex-4 FPGA 7 —# Y —b : DC FitEB LA F ik

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs 2B FHALY ILAVE

SRL16E_1
7'\ X5 47 : 16-Bit Shift Register Look-Up Table (LUT) with Negative-Edge Clock and Clock Enable

SRL16E_1

> > |> | > QO
5[ E B [R]o

X12010

ME

TOTYA L AVMI, Jav g AFZ—T )V (CE) 3BV TR LI AZ Lo T v T —7 )L (LUT) T, 7ay7d
SNH FRVTy U TEMELE T, V7R LTURAXOESE, AT A3, A2, Al, A0 DfEIZE > TIRESNET,

VIR LVAZORSIE BETLHILE, AESELILLTEET,

BERDY T LIRZEERTDITIL : ATJ A3 ~ A0 DfEE—EDMHICLET, ¥ 7 LVAZT 1 ~
16 EVFOESICERETEET, TRLAANDEICEDY TR LV AZOEST, £&=(8xA3) +4 x A2) +
2 x AD+ A0 +1 EWVHORTHEHTEET, A3, A2, Al, A0 N T RTE B4 (0000) 1T 7k LI REZD

BIT 1 EYMIRY, §T1 0854 (111D 1F 16 By MR ET,

I L PREZEZBIMICELERBITIT : AT A3 ~ A0 DEEZZ(LSEET, 722 1F. A2, AL, A0 2%
TRT1OEA Q1D IZA3 % 105 0 I8 EXDE, 7 LYVAXDOEST 16 Ev b 8 By MIZE1L
LET, NEEIZIE. D7 LPRZOEZITIFIZ 16 EYR T, EOE Y NOENH ENHNFEA S A3 ~

A0 DEIZL > TR EENET,

U7 LR LUT OFIMMEA T E T 2121, INIT JBIEIZ 4 M1 16 HEEED Y CTEd, —FBLEOH &K BN
By MI20ET, INIT DEEZfFRELRWIGEIE, 7k 1//251 LUT ONRIZay 74X 2l — a2 F2F e (0000)
W2V T ENET,

CE 78 High ®¥4 . 7uv7 (CLK) 23 High 2°5 Low (ZUIN DL EXIT. D OENRY 7R LY AZOE 1 B hMT
FEFET, WiZIZmv )8 High 225 Low ([T HLE|Z CE 2N ngh DG, V7N LU AXOEITIRD mut >
MZTZR&E, FILWMERr—RENET, TRVAANDEIZESTY 7 LYRAZOEINRED, Q IZZFDEHH
J1SET, CE M Low DA, 7uy 7 @B IXEAIET,

i I 3R

A% Hi 5
Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 ! D QAm - 1)
m=0,1,2.3

_“'U"f/ DANB 73_ /i

AVAR =g ]

e s s

CORE Generator™ L w4 —F )

~7udHFR—h KAy
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& XILINXs

AR R 1%

B 24T

&

T4k

At BA

INIT 16 1

16 B ME

TP

a7 4FXal—ar gDy LY ARZEH T O]
Ea+87E

VHDL 83k (/> RA T —2 7))

KD 2 DOLNFELZW SR ITaE—L, =TT 4 H

Library UNISIM;
use UNISIM.vcompone

-- SRL16E_1:
-— Virtex

-— Xilinx HDL Libraries Guide, version 12.2

SRL16E_1 inst : SRL
generic map (
INIT => X"0000')
port map (
Q =>Q, --
A0 => AO, -
Al => Al, -
A2 => A2, -
A3 => A3, -
CE => CE, -
CLK => CLK, -
D =D _

)s

nts.all;

-4

16E_1

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

-- End of SRL16E_1_inst instantiation

Verilog i1t (A2 RE2 T —3Y)

// SRL16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock

// Xilinx HDL Libraries Guide, version 12.2

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

// Virtex-4
SRL16E_1 #(
. INIT(167h0000)
) SRL16E_1_inst (
-Q(Q, //
-A0(A0), //
.AL(AD), //
_A2(A2), //
_A3(A3), //
.CE(CE), //
.CLK(CLK), 7/
.D(D) //
);

// End of SRL16E_1_inst instantiation

s HIEHR

Virtex-4 FPGA . —#— H AR

= ORNZAEV T £,

16-bit shift register LUT with clock enable operating on negedge of clock

Virtex-4 FPGA 7 —# 3+ —h : DC ftE B LOAA v T Rtk
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& XILINXe

SRLC16

7°1) 25 47 : 16-Bit Shift Register Look-Up Table (LUT) with Carry

—1 SRLC16
1Q
Qi

o
=
~
ol

A
w | |= O

X9296

M=

ZOFPFAL TLAUME, FXV— BB TN LIRE LI T T F—T 4 (LUT) TF, v 7h LURZDESIL,
A7 A3, A2, Al, A0 DIEIZE > TIRESINET,

VIV VAZOEIE., BETAZEL, BRI EHELTEET,
BEEDI IR VPREERERTBIZIE : AT A3 ~ A0 DfEixE —EDMEIZLET, VIR LIURF T 1 ~

16 VD EIIZEE

TEET, TRUVAANDMEIZEDT 7R LV RZOESIT, £ =8 x A3) +(4 x A2) +

(2 x Al) + A0 +1 EVWHXTHEH TEE T, A3, A2, Al, A0 BT _RTErDHA (0000) (F27H LY AZD

EXT 1 EYMIRY, T 1 0EE (1111) 1% 16 B M2 ET,

IR UL PREEFBIMICELERBITIE : A A3 ~ A0 DEEE(LESEET, 21T A2, Al A0 8
TRT1IOHEAE A1) ITA3Z 1B 01T EZDE, V7 LY RZOESIT 16 B bbb 8 By MIZE 1L
LET, WEIIZIE., V7 LU RO ESIZIEIZ 16 EVR T, EOE Y OENHE SN BMT AT A3 ~

A0 DI > TIRESNET,

U7 LA LUT OFIEEZFEE 351203, INIT JBMEIC 4 70 16 A BV Y CTEd, —BLEOH I &K BN
By MIe0ET, INIT OEEIEELLWVIESIT. V7 LA LUT ONEIZIy 7452 — 3> F12Fa (0000)

W27 ENET,

a7 (CLK) 23 Low 735 High IcH]0 DA LEIC, D OfENY 7R LI AXZDH 1 EyMia—REnEd, Ricy
778 Low 5 High (280 bAE, 7 LURFDOEIFIKOBALE Yy MIT 7 S, HILWERe—REINET,
TRUVAATTDEIZE ST TR LU RAZDOEIDNRED, Q IZEDOMEIH 1SN ET,

AE Qs O NWEFEHT L, DO 7R LIURZ LUT 2 A — R TE JOKRXRT TR LY A2 EERR

TEET,

wmEX
AR Hh

Am CLK Q

Am X Q(Am)
Am 1 Q(Am - 1)
m=0,1,2.3

Virtex-4 54731 7AAFK (HDL )
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& XILINXs

THAVDANFE

AVAR Y =gy o
e .
CORE Generator™ B LU 4 —R A
~7adYR—k )

fE AR RES IR 1%

B BT {[E] FI4ILE | EHBA
INIT 16 %% 16 £ ME T _RCPu 274X al—arBoT TR LI REZEH O]
WE %R E

VHDL ik (/2 RA T —S3Y)
WD 2 SORETHIFIELEWVWESITa— L, T T AT 4B = ORI 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 12.2

SRLC16_inst : SRLC16
generic map (
INIT => X"0000')

port map (
Q => Q, -- SRL data output
Q15 => Qi5, -- Carry output (connect to next SRL)
A0 => A0, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CLK => CLK, -- Clock input
D=>D -- SRL data input
):

-- End of SRLC16_inst instantiation

Verilog i1t (A2 RE2 T —3Y)

// SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

SRLC16 #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRLC16_inst (

-Q(Q, // SRL data output

-Q15(Q15), // Carry output (connect to next SRL)
_A0O(AO), // Select[0] input

_A1(Al), // Select[1] input

_A2(A2), // Select[2] input

_A3(A3), // Select[3] input

.CLK(CLK), // Clock input

.D(D) // SRL data input

);
// End of SRLC16_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXs E2E: THAY ILAVE
MR
Virtex-4 FPGA =t —#— H AR
Virtex—4 FPGA & —%> —h : DC #PEB L OAA » F Hi ik
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28 FHAY ILAVE & XILINXs

SRLC16_1
7°1) 25 14 7 : 16-Bit Shift Register Look-Up Table (LUT) with Carry and Negative-Edge Clock

D | sRLC16_1
Q

c Q15

,_
i‘ﬁ‘ﬁ‘géx

X9297

M=

TOTFHAy T AUNI X —DHDV TNV IRZ LTy F—7 0 (LUT) T, 78y 7O TRy
TEMELET, V7R LIPAFORESIT. AT A3, A2, Al, A0 DfEIZL > TIREESNET,

VI LVAZORSIE, EETHIEL, RBSELIEL TEET,

BERDTTM LIRAZEERTHITIEL : AT) A3 ~ A0 Offiz—EDEIZLET, Y 7hLURAZT 1 ~
16 EYFDORIICHRETEET, TRLVAANDEIZEDV T LYV AZORSIE, RS =8 xA3) +(4 x A2) +
2 x AD + A0 +1 LWV THRHTEET, A3, A2, Al, A0 AT _RTErOHE (0000) (TP 7h LIAZD

REF 1T EYNMIRY, 5T OHE (111D 1% 16 B MIRVET,

VIR L VREREBMICEMSEDITIE : AT A3 ~ A0 OfEEZE(LSEE T, 72E2 1, A2, AL, A0 73
TRTLIOHE (D ICA3Z 106 0 ICHVERLE, T LYAZORSIT 16 By hnb 8 By MIZL
LET. NEICIE, 7 L RAZOESTHIC 16 YT, FOEYMOENRH IINAMIEA T A3 ~
A0 DIEIC L > CIRESNE T,
VTR LYRA LUT OYIHIEZ R E 3 HI12iE, INIT BYEIC 4 700 16 #EEAEE Y TEd, —FBLDOH D AL
By hMZ720E 9, INIT OfEZEELRWEGEEIX, 7 LU RZ LUT ONEIFZ 74F 2L —arfizEr (0000)
W77 EnET,

AE: QI DN ERERTHE, BHDOL TR LIURZ LUT 2 WA — Rk T JOREXQRI T LI A2 EERR
T&EET,

IR

AR W A

Am CLK D Q Q15
Am X X QAm) B
Am l D QAm - 1) Q14
m=0,1,2.3

FHEALDANF &

AVAR =gy ]

alll et

CORE Generator™ L w4 —F )

~7udHFR—h Ry
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& XILINXs %2

AR R 1%

B BT B T4k | EiEA

% 5 7E

INIT 16 #E%x 16 £ M TRTEr | a7 Fal—ar BT 7 LIPREZ L O

VHDL E2ik (/2 RA T —S3Y)
WD 2 SORETREIELANEA I — L, =o 5 (T HE ORI HT £,

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 12.2

SRLC16_1_inst : SRLC16_1

generic map (
INIT => X"0000')

port map (
Q =>Q, -- SRL data output
Q15 => Q15, -- Carry output (connect to next SRL)
A0 => AO, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CLK => CLK, -- Clock input
D=>D -- SRL data input

):

-- End of SRLC16_1_inst instantiation

Verilog i1t (A2 RE2 T —3Y)

// SRLC16_1: 16-bit cascadable shift register LUT operating on negedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

SRLC16_1 #(

_INIT(16”h0000) // Initial Value of Shift Register
) SRLC16_1_inst (

-Q(Q), // SRL data output

-Q15(Q15), // Carry output (connect to next SRL)

-A0(AO), // Select[0] input

_A1(AL), // Select[1] input

-A2(A2), // Select[2] input

-A3(A3), // Select[3] input

.CLK(CLK), // Clock input

.D(D) // SRL data input

)
// End of SRLC16_1 inst instantiation
¥ M1 R
Virtex—4 FPGA == —4%"— HAK
Virtex-4 FPGA 7 —# Y —b : DC FitEB LA v F ik
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& XILINXe

SRLC16E
7°1) 25 47 : 16-Bit Shift Register Look-Up Table (LUT) with Carry and Clock Enable

SRLC16E

Q
m|O

1Q
Qts

o
=
=

>
<)

5[5 2]
w [N (=

X9298

]

=
ZDOTFVAy T AMNT, ) —tray ) A X —TNABHE TR LIAZ Ly 7T T—7 0 (LUT) T4, ¥ 7
MNP 2EZOESIT, AT A3 A2, AL, A0 DfEICE> TR ESNE T,

IRV AEOES L, BETAIEL, BEREEAIELTEET,
BEEDV I VIRIEERTDICIE : A A3 ~ A0 Dfiz—EDfEICLET, P T7RLIAFIT 1 ~
16 EYhORESCHETEET, TRVAANOMEIZEDT TR LUVAZOESE, BE =B xA3) +(4 x A2) +
2 x AD + A0 +1 EWVORTHEHTEET, A3, A2, Al, A0 3T X TEadHA (0000) 1T 7k LI AXD
EXZ1EeyMIR, T 1 04 (111D 1% 16 B NIRVET,
IR LPREEFBIMICELEEBITIE : AT A3 ~ A0 DEEELSEET, -2x1F. A2, Al A0 28
TRTIOHAE A ITASZ 1S 0V EZDE V7 LYVRAFZDOESIT 16 B b 8 By MIE1L
LET, NEMICIE. 7R LPAFZOESITIFEIC 16 EYRT, EOEYNOBENH AESNAH0MTIAN T A3 ~
A0 DEIZ L > TIRESNET,
U7 LURH LUT OB EFEE T 5121, INIT JBIEIZ 4 i 16 HEAE Y CTEd, —FLEOH V&K BT
By MIZR0ET, INIT OEEIEELAAWVES . V7 LUAY LUT ONRIZZ 7452 —a>F12F e (0000)
2T ENET,
7y (CLK) 73 Low 276 High IZUIDEDOLEEIC, D DENT T LI AZOH | By MIue—RInET, RIZZ
2778 Low 225 High (28105 X2 CE 25 High DA, 78 LUAZOEITIRO G E Y MY 7 hSi, #il
WF AR —RENET, TRLAANDMEICES> T TR LYAFDORSHBIRED, Q ICZ DN H S ET,
AE: QI O NEFERTAHE. DO TR LIAZ LUT WA — R T LW REXAT TR LY AZEVERR
TEET,

AmIE R
AN HAh
Am CLK CE D Q Q15
Am 0 X Q(Am) Q(15)
Am 1 X Q(Am) Q(15)
Am 1 1 D Q(Am - 1) Q15
m=0,1,2,3
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& XILINXs 28 THAY ILAVE
THAODADAEE

AVARR L T—gy Af

Eif HE LT

CORE Generator™ 8L 74—k Nl

~7udHR—h ]

ERAARELE &

B 2L & T4 | ERBA

INIT 16 % 16 ¥ M TRCPr LT 4Kl — T arBDY TR LIURZEH DY)

B A48 &

VHDL 881k (A RA2P T —3Y)

WD 2 DOINFELZWGE R T —L, =0T 47 4535 ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16E: 16-bit cascable shift register LUT with clock enable operating on posedge of clock

SRLC16E_inst :

Virtex-4
-— Xilinx HDL Libraries Guide, version 12.2

generic map (

INIT => X"0000'")

port map (

);

Q = Q, -
Q15 => Q15, --
A0 => AO, --
Al => Al, --
A2 => A2, -
A3 => A3, --
CE => CE, --
CLK => CLK, --
D=>D --

SRLC16E

SRL data output

Carry output (connect to next SRL)

Select[O0]
Select[1]
Select[2]
Select[3]

input
input
input
input

Clock enable input

Clock input
SRL data input

-- End of SRLC16E_inst instantiation

Virtex-4 54731 7AAFK (HDL )
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28 FHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// SRLC16E: 16-bit cascadable shift register LUT with clock enable operating on posedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

SRLC16E #(

_INIT(16”h0000) // Initial Value of Shift Register
) SRLC16E_inst (

- , // SRL data output

-Q15(Q15), // Carry output (connect to next SRL)

-A0(AO), // Select[0] input
_A1(AL), // Select[1] input
-A2(A2), // Select[2] input
-A3(A3), // Select[3] input
-CE(CE), // Clock enable input
.CLK(CLK), // Clock input

.D(D) // SRL data input

):
// End of SRLC16E_inst instantiation
EF R
Virtex-4 FPGA t—H%— H AR
Virtex-4 FPGA 7 —% > —} : DC FitEl L OAA v T Rtk
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& XILINXs 2B FHALY ILAVE

SRLC16E_1

7°\) 25 4 7 : 16-Bit Shift Register Look-Up Table (LUT) with Carry, Negative-Edge Clock, and
Clock Enable

SRLC16E_1

Q
Q15

-0
5[ E B[

%9299

M=

ZOTFHAL T AVMNE, FX)—BIOay s AR —TNARBHEL TNV RE VoI T T T —7 v (LUT) T, 7
w7 DONH RNy TEMELE T, v 7h LUAXORESIZ, AS A3, A2, Al, A0 DfEIZE > TIRESNET,

VIR ULV RADOESIL, BEETAHIEL, BEISELZLLTEET,

BEEDI IR UIRFEERTDBIZIE : A/ A3 ~ A0 DEEZ—EDMEIZLET, 7R LI T 1 ~
16 £y MO RSISBETE RS, TREVAAN OIS ESY Th LU AF ORI, R =8 x A3) 4 x A2) +
(2 x Al) + A0 +1 EWWIHRTEHTEXET, A3, A2, AL, A0 T _XTErDHES (0000) 1X 7 LI2ZD

FESZ 1 EYMIR), 7XT1 054A (111D X 16 By NI ET,

TNV PREREBMICELEEBITIE : AT A3 ~ A0 DEEZELESEE T, 7-221F, A2, AL, A0 2

TRT1OHA AID IZA3 Z 1205 0 IZHVEZLE, V7 LY AFOESIL 16 Evbad 8 By MIZA1L
LET, WEBITIE, 7 LY RZDOESIZHFIZ 16 EY R T, EOE Y RDERH HENE T AT A3 ~

A0 DEIZL > TR EENET,

L7k L2 LUT OFIHHMEZFEE 5121, INIT BIEIC 4 10 16 HHABIV Y TEd, —HBLEOH D K B4
By MI2VET, INIT OEZIREELZ2WEASIT, 7 L2 2Z LUT ONEFITZa 7 4F 2l —arFiz8a (0000)
W27V T7TENET,

CE 28 High @34 . Z7uv 7 (CLK) 73 High 2>5 Low ([ZHIV 5L XIZ,. D OfENT 7R LY AXOHE 1 By Mia—
FENFET, KIZZvy ) High 5 Low (1280 2HLEEIZ CE 28 High D5E . 7 LU AXOEIZIR D EALE >
MZTZREN, FILWERE—RFEINFET, TRLVAANOEIZE ST 7R LUAXOEINIFY, Q IZFDFEMN
HhsnEd,

AT 52_15 DHENEFERTLHE . BEDOL TR LIRS LUT 2 h A — R T& . LV RERT TN LY RZ 2B/

i B R

AR HH

Am CE CLK D Q Q15

Am 0 X Q(Am) ZELiL
Am 1 X Q(Am) kil
Am 1 l D Q(Am-1) Q14
m=0,1,2,3
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& XILINXs

THAVDANFE

AV ARB Y T—ay AJ
£ HesE
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
FEARRELTREM
B B4 & TI+ILE B
INIT 16 % 16 £y M# F_TEm LT 4K 2l — T BDOT TR LU AL O Y

AR E

VHDL 83t (/2 RA T —2 7))

WD 2 DOINFELZWGE R T —L, =0T 47 4535 ORIV AT £,

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 12.2

SRLC16E_1_inst : SRLC16E_1

generic map (
INIT => X"0000'"")
port map (
Q =>Q, --
Q15 => Q15, --
A0 => AO, -—
Al => A1, --
A2 => A2, -—
A3 => A3, --
CE => CE, -
CLK => CLK, --
D=>D --
);

-- End of SRLC16E_1_

SRL data output

Carry output (connect to next SRL)

Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

inst instantiation

298
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& XILINXs 2B FHALY ILAVE

Verilog i1t ([ RE2 L T—3Y)

// SRLC16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

SRLC16E_1 #(

_INIT(16”h0000) // Initial Value of Shift Register
) SRLC16E_1_inst (

- , // SRL data output

-Q15(Q15), // Carry output (connect to next SRL)

-A0(AO), // Select[0] input
_A1(AL), // Select[1] input
-A2(A2), // Select[2] input
-A3(A3), // Select[3] input
-CE(CE), // Clock enable input
.CLK(CLK), // Clock input

.D(D) // SRL data input

):
// End of SRLC16E_1_inst instantiation
EF R
Virtex-4 FPGA t—H%— H AR
Virtex-4 FPGA 7 —% > —} : DC FitEl L OAA v T Rtk
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& XILINXs

STARTUP_VIRTEX4

7 XF 47 : Virtex®-4 User Interface to Configuration Clock, Global Reset, Global 3-State

Controls, and Other Configuration Signals

STARTUP_VIRTEX4
OLK |

GSR
GTS
EOS
USRCCLKO
USRCCLKTS
USRDONEO

USRDONETS

X10195

ME

ZOTHAL L AVRNTTr— L £y b/ UEYE (GSR), 70— hFA 27— (GTS) #filf#l, 2274 Fal—i3a
v Iay IR T IT4NR—RL, F, a7 4F¥al—3 9% O DONE BLO CLK U b #IlETExE4,

R—bDEREA

R—k4 L B T rE
EOS D 1 EOS &%
CLK AT 1 sy N7
GTS AA 1 GTS il
GSR AT 1 Global Set/Reset (GSR)
USRCCLKO AS 1 SR CCLK B ZBREIL £,
USRCCLKTS AT 1 TH—rENDE, CCLK BV R TA AT —]
IR0 ET,
USRDONEO ATJ 1 4435 DONE B % BREIL 9,
USRDONETS AT 1 T ¥ —hrENDE, DONE BV R TART —h
W20 ET,
THAODANEE
AVAB v E—ay HELE
Herw RHf
CORE Generator™ 8L 4 —FK NGl
~7adHR—h AT

AE: 7w Z RAM, LUT RAM, TV %)L Jayy < 3%—Y% (DCM), 7k L AH LUT (SRL16, SRL16_1., SRL16E,
SRL16E_1. SRLC16. SRL.C16_1, SRLCI6E., SRLC16E_1) %, EvrbU YR ENEE A

BSCAN 3F f A — 7 )L C EXTEST i S DN FEITIN TV WS 2 74X a2l — a0z a— 30 R4 R
7 —M5 5 (GTS) 2 High 1Z725&, TXTD 10B H B NA AL E—F R Z720 T SAAD H )RR HE)0
X FET, 277U, AT I7T4 7 DOEETT,
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& XILINXs F2E: THAY ILAVE

CLK A& AT 5E. JTAG @ TCK F£771% CCCLK B izray e T A MBI/ ar 74X a2l —g
H—NTo7 = AZRED 10 ZFEHL C7uay 72 G T&xET, ZOMEEEZ A X —7 /WIZT DI, BitGen T
By RAN — 2B AT BRI, AZ— Ty Iy 7% userclk [CFRREL TRIIMLENHDET,

USRCLKO/TS XY USRDONEO/TS 1%, 4+ DONE B L CCLK V'L %44+ 2701 HLET, ROM 5 —4#
D FPGA ~DFE I IA I I SEXFER T IV 7 —3 3T, STARTUP_VIRTEX4 % USR ACCESS_VIRTEX4 V3T ¢
Tl TEE ., FEMIT. TUSRACCESS VIRTEX4 | 2B R L TEE N,

VHDL f2if (A2 REVIT—23Y)

WD 2 DOOEXHFAEL WG EITaE— L, = T4 7T 45 E ORNII T £ 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 12.2

STARTUP_VIRTEX4_inst : STARTUP_VIRTEX4

port map (
EOS => EOS, -- End of Startup 1-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 1-bit input

USRCCLKTS => USRCCLKTS, -- USRCCLKTS 1-bit input

USRDONEO => USRDONEO,  -- USRDONEO 1-bit input

USRDONETS => USRDONETS -- USRDONETS 1-bit input
);

-- End of STARTUP_VIRTEX4_ inst instantiation

Verilog 81k (A RAV T —3Y)

// STARTUP_VIRTEX4: Startup primitive for GSR, GTS or startup sequence
// control .

// Virtex-4

// Xilinx HDL Libraries Guide, version 12.2

STARTUP_VIRTEX4 STARTUP_VIRTEX4_inst (
_EOS(EOS), // End Of Startup 1l-bit output
.CLK(CLK), 7/ 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 1-bit input
-USRCCLKTS(USRCCLKTS), // USERCLKTS 1-bit input
-USRDONEO(USRDONEO), // USRDONEO 1-bit input
-USRDONETS(USRDONETS) // USRDONETS 1-bit input
):

// End of STARTUP_VIRTEX4_inst instantiation
= = 3
& HRIE R
Virtex—4 FPGA = —4%— H AR
Virtex-4 FPGA 7 —4% 3 —h : DC fiEB L OAA v T Rk
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28 FHAY ILAVE & XILINXe

USR_ACCESS_VIRTEX4

7)) X7 47 : 32-Bit Register with a 32-Bit DATA Bus and a DATAVALID Port

USR_ACCESS_VIRTEX4

DATA [x—
DATAVALID [-—

ME

ZOT YA ZL AN, BV RAN — 2050 T — 2|2 FPGA INLEHET 7B ATELLIICT D 32 By LY AZT
T, ZOFEY2—/LIZiE, 32 Bk DATA /S 2& DATAVALID @ 2 SO ARHVET, a7 4Fal—ay F—
X —A say 7%, CCLK F£721% TCK 2 HL £7,

ZOT7ay 27X, FPGA BRar 74X ol —arSizkic, Ev AN — L 7 —2 &1 — A (PROM 728) OF —X
\Z FPGA BT 7 BATELINNCLET, ZORREAH H ffé IZ. STARTUP_VIRTEX4 7 a7t A AZ L T—h
TAVLENRNHVET, STARTUP.VIRTEX4 7 v 7i2i%, EOS (End-Of-Startup) {2 503 7 —hr&N 721412 CCLK B
JO'DONE B> %2 ——2MEH CTEDIDITTHIANDRHVET, ZnbDE 1%, USR.CCLK O, USR.CCLK_TS,
USR_DONE_O. 33X USR.DONE_TS T4, DONE £ 7% High (2725¢ PROM nUtEv & TLEHID T, BitGen d
—-g DONE_cycle: 7 A7 ar i LT, DONE 273 High 272520\ ST A4 BN HYEJ, USR.CCLK O £°
%, FPGA NO#IF 7 ey 7128 LET, PROM (21, USR ACCESS LU AZ & X —/47y e LicT —H /37y R
BENTWALERHVET, EOS BT —hEN7=6, USR.CCLK TS % Low (ZffFL7-fk#E T, USR.CCLK O '
Wy 0 EHE T HET — & Ny e AR T LN TEE T, 2O % TIE, USR.CCLKTS % Low ZH5%¢
TRLZELTEET,

F7-. BRAM £721% LUTRAM TEEAIRET 518012, USR ACCESS LY A4 32 EY MO EEE 1 D% {RET
=FET,

R—bDEREA

R—r%5 A [ £ B4 BE

DATA H 7 32 FPGA CTEWRARN— LA T —H DI — ANSDT —H I T 7k
ATEDHIINNTTH 2V LURETT,

DATAVALID H 7 1 DATA NADENA %) GIiR) THLIMERLET, BEOLHE, 2
VI4FXal—ay F—F V=X yay O 1 YAV High I
TH—hSET,

T 'U:’f./ D /-\ j] 75 /f

AAR =g Hedw

£ A
CORE Generator™ 8L 4 —FK ASA]
~7adHR—h PN

TOEYa— LV EFEALTE YRR — A F—Z8&H1 —Z (PROM 728) OF —ZIZ FPGA o7 7B ATELHLEIIC
T 55415, STARTUP VIRTEX4 70y /b AL AZ v T— T 20 ERHVET, STARTUP_VIRTEX4 €Y 2— 1|2
1Z. EOS (End-Of=Startup) [§ B0 7 —hr&7-#%12 CCLK BL U DONE B o ha—WF —2fi {H TXAI912FT 5 A
NBRHVET, ZNHDOE 1%, USR.CCLK.O, USR.CCLK_TS, USR.DONE_O. XL} USR. DONE_TS T,
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& XILINXs 2B FHALY ILAVE

USR_CCLK_O B>, FPGA WO 7 vy 7\ 28k LET, 7 — ¥ — A1Z1%, USR ACCESS VIRTEX4 L ¥ A&
B —r e LinT —% ROy MR EENTWALENHVES, EOS BT —rEh 726, USR.CCLK_TS % Low
WZORFFLIZIRAE T, USR CCLK O Bz may 7 iiG 3 5LT —4% NrybefihidteZ N TEET, ZOMHHE
TlX. USR.CCLK_TS % Low |2 L TR L TEE T,

F- ZOEYa— NV EFERHTAEA1E. BitGen @ —g DONE_cycle: 7 47 ar%{# AL T, DONE &> High (272
SRWINCTAHRLENRHYET, DONE A High I 7 —rEnbE, PROM Ny rERTLENET,
MR

Virtex—4 FPGA = —H#— H AR

Virtex—4 FPGA & —# > —h : DC ¥t B L AL F Fi ik

Virtex-4 54 7351) 5i4F (HDL )
UG619 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com 303



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

28 FHAY ILAVE & XILINXs

XORCY

7°1) X5 47 : XOR for Carry Logic with General Output
XORCY

X10722

M=

ZOTHP AL TLALCME, — T (0) D DKk XOR 7 —h T, Bl /MDA 7o rvar kT 57z
DIHEHALET, ZOTVITA4 7L, ATAADF Y ) —F =—r uVyINOHH XOR 7772 ar T, MET 7
v vary MR ERIZRE) F32 Aayyr 77 7iay (A7) AND £721E OR 77 —1) Z @&l oD 2
IR TEET,

i I 3R

AN 57
LI cl 5
0 0 0
0 1 )
1 0 )
1 1 0
FHALDAN T

AV AR S — gy o

HERR Hedw

CORE Generator™ LN % —R [
~7adYR—h )

VHDL &2k (A REVL T —23Y)

WD 2 DOELNFAELZNG R FTaE =L, =T 47 453 ORIV £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- XORCY: Carry-Chain XOR-gate with general output

- Virtex-4

-— Xilinx HDL Libraries Guide, version 12.2

XORCY_inst : XORCY

port map (
0 =0, -- XOR output signal
Cl => Cl, -- Carry input signal
Ll => LI -- LUT4 input signal
);

-- End of XORCY_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)
// XORCY: Carry-Chain XOR-gate with general output

// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

XORCY XORCY_inst (
.0(0), // XOR output signal
.CI(Cl), // Carry input signal
_LI(L1) /7 LUT4 input signal

):

// End of XORCY_inst instantiation
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28 FHAY ILAVE & XILINXs

XORCY_D

7°1) X5 47 : XOR for Carry Logic with Dual Output
XORCY_D

X10721
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O varEARTATEOIERLET,

=4O

mIESR

A% H H
LI Cl 0 BLULO
0 0 0

0 1 1

1 0 1

1 1 0
THAVDAREE

ARGy T—ays Gl

£ He s

CORE Generator™ BL U 4% —K Nl
~7adH%R—h PN

VHDL £k (A REVLIT—23Y)

WD 2 SO IPFELRVB B ITar — L, =0T 4T 45 S ORI T E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- XORCY_D: Carry-Chain XOR-gate with local and general outputs

- Virtex-4

-- Xilinx HDL Libraries Guide, version 12.2

XORCY_D_inst : XORCY_D

port map (
LO => LO, -- XOR local output signal
0 =>0, -- XOR general output signal
Cl => Cl, -- Carry input signal
LI => LI -- LUT4 input signal
):

-- End of XORCY_D_inst instantiation

Virtex-4 547 31) 5i4F (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// XORCY_D: Carry-Chain XOR-gate with local and general outputs
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

XORCY_D XORCY_D_inst (
.LO(LO), // XOR local output signal
.0(0), // XOR general output signal
.CI(Cl), // Carry input signal
_LI(Ll) // LUT4 input signal

);
// End of XORCY_D_inst instantiation
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28 FHAY ILAVE & XILINXs

XORCY_L

7°1) X5 47 : XOR for Carry Logic with Local Output
XORCY_L

o5l
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Library UNISIM;
use UNISIM.vcomponents.all;

-- XORCY_L: Carry-Chain XOR-gate with local => direct-connect ouput
- Virtex-4
-- Xilinx HDL Libraries Guide, version 12.2

XORCY_L_inst : XORCY_L

port map (
LO => LO, -- XOR local output signal
Cl => Cl, -- Carry input signal
Ll => LI -- LUT4 input signal

);

-- End of XORCY_L_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// XORCY_L: Carry-Chain XOR-gate with local (direct-connect) output
// Virtex-4
// Xilinx HDL Libraries Guide, version 12.2

XORCY_L XORCY_L_inst (
.LO(LO), // XOR local output signal
.CI(Cl), // Carry input signal
_LI(L1) /7 LUT4 input signal

):

// End of XORCY_L_inst instantiation
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