RN F$ERS: Spartan-3 FPGA &%l

® Spartan-3 FPGA &% 531 PCB i /EHY
QIXILINX" | UEs S -

XAPP491 (v1.0) 2006 4E 10 A 4 H E#&: Nick Sawyer #1 Gary Lawman

RE LR BN R RKEFEASFLNMESNE PCB |, TaeREMEXT LVDS 5 LVPECL XK ZE4
SS5Htk. EREZE, Wahas DAYIERS| AR ZES AN EARSIB, ks
IR ZE N AR A RS B, BRNHELA MR RER, XEFr EREBEH RN T —ME
1888, AN TSR 1% A Spartan™- 3 FPGA R FI anal (X id 75 3 UK 2% HdE @ B& AP i\ —/MEI4E
BA TR AEEAITIL, FAEERER PCB ZEFRITHIER TRITRIARZING PCB M4 32
o), XM ARBHEATR FPGA AERFISRAVIER, T EXHRTL ] FSEEMESGR
EER P PCB HR4ERS.

&\ 1 B h—A PCB =M, HrhiFARE | BIIREEIK SR EMRE B, SARe | BIRah ik S2p th
B3I, MBS RN, T4 PCB AR LA T — MEAESE, X T EES
BARE R IT

X491_01_041906

]

]

]

]

]

]

:Dm

' minputfix@
]

]

: CL

X491_02_041906

10B B

& 2: PCB i A BEE AT IR H Tk %

B 2 1} B8 Spartan—-3 FPGA R %5 an1ali@ 1T 75 1Z I 28 R @ BS Hh AN\ A A9 18148 28 Sk i AR 1X — (o]
., BlIhee, BT ARBEOUMUAGHAETmERTHRBEL, Ft, PCB &It ARSI ASEI
BRAESTEMMERHEEDN; FAXEMNEITIHREST I FPGA REREEIRKRIE, tHREF

© 2006 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and further disclaimers are as listed at http://www.xilinx.com/legal.htm. All other
trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.

NOTICE OF DISCLAIMER: Xilinx is providing this design, code, or information "as is." By providing the design, code, or information as one possible implementation of this
feature, application, or standard, Xilinx makes no representation that this implementation is free from any claims of infringement. You are responsible for obtaining any rights you
may require for your implementation. Xilinx expressly disclaims any warranty whatsoever with respect to the adequacy of the implementation, including but not limited to any
warranties or representations that this implementation is free from claims of infringement and any implied warranties of merchantability or fitness for a particular purpose.

aseasr oo % 108 sfrww, BD T Greem /X ILINX |



http://www.xilinx.com/cn
http://www.xilinx.com/legal.htm
http:www.xilinx.com/legal.htm
http://www.xilinx.com/legal.htm
http://www.xilinx.com/legal.htm

SXILINX®

IR UK AR AR o 51

R W f24E =& 7~ 131

2 TN

A DCM (iEZH “FLEN" ), UX—HENERNERATEESZ, @ “F° ERATH
Yo THRLREEI RS HIRRM -

ARMIERT, o e FTR IR EHE
1. HEERISMARRH AN
2. HIRENF|BEERE TR

HEE—FERT, Spartan-3 FPGA & %I7E CLB il A S EE D) HABRR I BE—1NEBKER
#= (WE3 AR ). WEREASEELMAESNITMANESZE#HTERFE, EBE—
ELERTHITRE, ZBThMBREISG RS R#THSR L. BAERESETRRES
i) I8 A%,

Input Signal

Output Signal to D Input of Flip-Flop

Configuration Cell

X491_03_041406

A 3: CLB fi & 285l H A ] G2 fElAE =8

HEEZMERT, AEFEERERE T fim, IR—MTT “B=~A" NEHEREEZR
E—MATT “D=B5C” M5, BA—MEENBERTARE—PLEMEF[HHT D=
~A5C" M51; #ANER, REENFRTERTE, AESRREKZE “BH” M.

XAEAE R R AP FHE AT 10B Mt it 2 =%, R4, WREANEM PCB HEHRTE, X
WUET A “BH” A FPGA A% B P I EIER . R FPGA R R4, mities
fHH St FPGA B N A0 P 7> LVDS #ith B ML ACHYTIUE 5B, L AL &) o] U 2 FE B 1F
Mo

B 2 2o INEBNREENTG, BERFINZ TR LVDS 555 HE FPGA REHNAEE
i, AT, AEE—NEENEMESISAINRRES,, ARSI Verilog #1 VHDL
EERAOT.

Verilog: assign rx input fix = ~rx_ input;

VHDL: rx_input fix <= not rx input;
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parameter [2:0] SWAP_MASK = 3'b010;

genvar i;

generate

for (i = 0; i <= 2; 1 =1 + 1)

begin: loopO

IBUFDS

# (.IOSTANDARD ("LVDS_25"), .IBUF_DELAY VALUE("O"), .DIFF_TERM("FALSE"))
ibuf d (.I(datain p[i]), .IB(datain n[i]), .O(rx_ input[i]));

assign rx_input fix[i] = rx_input[i] * SWAP_MASK[i];

end

endgenerate

BT VHDL 88 A A B SR TR R 2048 -

constant SWAP MASK : std logic_vector (2 downto 0):= "010";

loop0: for i in 0 to 2 generate

ibuf_d: ibufds generic map

(IOSTANDARD => "LVDS 25", IBUF DELAY VALUE => "0", DIFF_TERM => FALSE)
port map

(i => datain p(i), iB => datain n(i), o => rx input(i));

rx_input fix(i) <= rx_input (i) xor SWAP_MASK(i) ;

end generate;
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parameter [2:0] SWAP_MASK = 3'b010;

genvar i;

generate
for (i = 0; 1 <= 2; i =1 + 1)
begin: loopO
IBUFDS# (. IOSTANDARD ("LVDS_25"), .IFD_DELAY VALUE("O"), .DIFF_TERM("FALSE"))
ibuf d (.I(datain pli]), .IB(datain n[il]), .O(rx_inputl[i]));
FD fd d (.C(clkin), .D(rx input[i]), .Q(rx_input_reglil));
assign rx_input_ fix[i] = rx input_regl[i] ~ SWAP_MASK[i];
end
endgenerate
VHDL iEE 8.
constant SWAP _MASK : std_logic_vector (2 downto 0):= "010";

loop0: for i in 0 to 2 generate

ibuf_d: ibufds

generic map (IOSTANDARD => "LVDS 25", IFD DELAY VALUE => "0", DIFF _TERM => FALSE)
port map (i => datain p(i), iB => datain n(i), o => rx input(i));

fd_d: fd port map (¢ => clkin, d => rx input(i), g => rx input_reg(i));
rx_input_fix(i) <= rx input_reg(i) xor SWAP_MASK (i) ;

end generate;
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Verilog 185 A4

parameter [2:0] SWAP_MASK = 3'b010;

genvar 1i;

generate

for (i = 0; 1 <= 2; i =1 + 1)

begin: loopO

IBUFDS# (. IOSTANDARD ("LVDS_25"), .IFD DELAY VALUE("O"), .DIFF_TERM("FALSE"))

ibuf d (.I(datain pli]), .IB(datain n[i]), .O(rx_ inputl[i]));

IDDR2 #(.DDR_ALIGNMENT ("C0")) fd_ioc(.CO(clkin), .C1 (notclk), .D(rx_input[i]),
.CE(1'bl), .R(1'b0), .S(1'b0), .Q0(rx input regl[i+3]),
.01 (rx_input reglil));

assign rx_input fix[i] = rx input_regl[i] ~ SWAP_MASKI[i];

assign rx_input fix[i+3] = rx_input reg[i+3] * SWAP MASKI[i];

end

endgenerate

VHDL {55 R H8:
constant SWAP _MASK : std _logic_vector (2 downto 0):= "010";

loop0: for i in 0 to 2 generate
ibuf d : ibufds
generic map (IOSTANDARD => "LVDS_ 25", IFD_DELAY VALUE => "0", DIFF_TERM => FALSE)
port map (i => datain p(i), iB => datain n(i), o => rx input(i));
fd_d : iddr2
generic map (DDR_ALIGNMENT => "CO")
port map (cO0 => clkin, cl => notclock, d => rx input(i), ce => '1', r => '0',
s => '0', g0 => rx_input_reg(i+3), gl => rx_ input_reg(i));
rx_input fix (i) <= rx_input_reg(i) xor SWAP_MASK(i) ;
rx_input fix(i+3) <= rx_input reg(i+3) xor SWAP_ MASK(i);
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Verilog 185 A4

parameter [2:0] SWAP MASK = 3'b010 ;

genvar i ;

generate

for (i =0 ; 1 <=2 ; 1 =1 + 1)
begin : loop0

OBUFDS # (. IOSTANDARD ("LVDS_ 25"))

obuf d (.I(tx output reg[i]), .O(dataout p[i]), .OB(dataout n[i]));
ODDR2 # (.DDR_ALIGNMENT ("NONE") ) fd_ioc (.CO0(clkin), .C1(notclk),
.DO (tx_output fix[i+3]), .D1(tx output fix[i]), .CE(1'bl), .R(1'bO),
.S(1'b0), .Q(tx output reglil)) ;
assign tx output fix[i] = tx output [i] * SWAP MASKI[i] ;
assign tx_output fix[i+3] = tx output[i+3] * SWAP MASK[i] ;
end
endgenerate
VHDL IEERB:
constant SWAP_MASK : std _logic vector(2 downto 0) := "010" ;
loop0 : for i in 0 to 2 generate
ibuf d : obufds generic map (IOSTANDARD => "LVDS 25")
port map (1 => tx_output_reg(i), o => dataout p(i), oB =>
dataout n(i));
fd d : oddr2 generic map (DDR_ALIGNMENT => "NONE")
port map (c0 => clkin, cl => notclock, d0 => tx output fix(i),
dl => tx output fix(i+3), ce => 'l', r => '0', s => '0', g =>

tx_output_reg(i)) ;
tx output fix(i) <= tx output (i) xor SWAP MASK (i) ;
tx output fix(i+3) <= tx output (i+3) xor SWAP MASK(i) ;
end generate ;

B e e REFA, o UTTERREAHY REIRRRAISE

WLEPrIR, 7EGE DDR KRR, FHRETREIREE ., DDR £ TRAIER—FK 8%, B4&H
RN AR SR TRE ER X, MEASKHANAET - EFR ERE,

AN FBIEEN BRI SBFL 588 =R R XA Spartan—3 2844470
Spartan—-3E RFIFEHRER . oM Xilinx Wk (xapp491.zip) $k15 Verilog #1 VHDL WFIES
BRI, FTH readme. txt XHHEH T BHFIEE.

A LVDS #1Ti& TR, BitkithiEE# A Spartan-3 FPGA RFIRE, o M AIREREE PCB %
BHEZM, BT IIESEARERIRESHTEMN, TP EMA LVDS EUssF
LVDS & 5¥aeskinth 2k, B AREhs|HIBRSN; MRS HAZES EHRORME,

BiTmse

TR AL RAR BT A L.

B RRA BiT
2006 £F 1.0 Xilinx BATARAS o
10 B 4 H

weessr oz 108 sfryww, BD Th@rewm/XILINX :



http://www.xilinx.com/cn/bvdocs/appnotes/xapp491.zip
http://www.xilinx.com/cn

	Spartan-3 FPGA 系列中高效 PCB 布局的 LVDS 信号倒相
	提要
	简介
	吸收倒相器示例
	“Ï²½ ‰»Î
	IOB 输入触发器 的同步使用
	SDR 示例
	输入 DDR 示例

	输出 DDR 示例
	设计文件
	结论
	修订历史




