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Xillybus 1 IP cores E7Eifid FIFO &t dual-port block RAM 5 user application logic
B Bk, EHEICTHTVEH T API BIRTE IP core -

API B4R ZECHINFER AT LUK — & S R B S R user application logic HI17H
M5 FIFO 5§ block RAM 5E4:4H[F - B application logic E#:5 IP core iEH: 2 U0
It .

BRItz 4h, X —JENE & Xillybus IP core #1 user application logic 2 [&] i%UHE T
AR 1P core HLE M BT - EOR IR AT RE & BB LR 5 LAAS AT T 4 77 =0k
5o EHMELT, BIRRREELM - 4 IP core HiEE | FIFO 5 block RAM
B, XN ERUER AR - FIRE, BIEECR IR AN AT T A 77 P e fiE 1, BiRS
IP core #H user application logic t 1% IFE #3147 -

5 IP core FOAFLINI A AT A B iR — 1 DLADES IR - IP core 1 FIFO Z [A] H%X
TR BT AR R O AT REB R RAR P B8, (HEN ARG ATl -
TEWEES IP core 3E# (BIR#H FIFO 5 block RAMs) LLIE/D logic consump-
tion. iX7E design MR EAR Br L E Ak - @0 Ruser application logicH % % # £I|IP
core, AHUNAIELIEL AT HE2 F& B application logicH FIEE %

KISENE T 5 E % E# application logic fHK K API, FHiFEMNE T AT HIR T2

5.
BUSEIRTE Xillybus FIWIAELS, NG FHIRAMRARIER P NAFHEER - 155%
XL

e Getting started with the FPGA demo bundle for Xilinx
e Getting started with the FPGA demo bundle for Intel FPGA

e Getting started with Xillinux for Zyng-7000
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e Getting started with Xillybus on a Linux host

e Getting started with Xillybus on a Windows host
FIEFIR BRI T R0 streams ZIAIGIX I « X PN SURSEDSE 2 10 AT
T g

¢ Xillybus host application programming guide for Linux

¢ Xillybus host application programming guide for Windows
XillyUSB IP cores A FF#H[E ) API, Ff H & Xillybus IP cores fIF%5 - I, FRIER

HULHH, EMATER R R “Xillybus” #1385 XillyUSB IP cores -

STFAREELF TR, 7T LAFE Xillybus host application programming guide for Linux &
Xillybus host application programming guide for Windows AR5 A H 321 56 Fanfay 52
IR Xillybus ffET Z2350EH -
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2.1 Clocking

FrE 18T Xillybus IP core 1 signals %15 bus_clk 7 rising edge 72 - 1% clock
i1 IP core $2fit .

XTF%TF PCle 9 Xillybus IP cores, 1% clock B PCle A4 /% - clock RISIRERT
F&: XTF baseline IP core (f&1Th A) , bus_clk FI5IH A 62.5 MHz ~ 125 MHz
87 250 MHz . XEUR TR AW T () ER) 254558 200 MB/s - 400 MB/s &,
800 MB/s -

MEE 5 EMIETT (B~ XL A1 XXL) , bus_clk KI3HZ ) 250 MHz -

ET Zyng HIF- &8 E B 100 MHz ) bus_clk- XillyUSB 5 125 MHz 1] bus_clk
Bea M -

18 A AR FRAIE RS R BN clock AU - X2l Bl & PCle a4k A% clock
K] processor core 3 FERH «

% PCle B timing constraints % &M (40 demo bundles #) , &#fiT bus_clk
K] application logic t £ # IEffAY timing constraints B #%: 1% LES HEIh#ET PCle
B timing constraints ) bus_clk £l timing constraints - X [F#£3& I T T Zynq
KI5 L% XillyUSB -

X H AL application logic 725 bus_clk [ - FIFE, F¥EA0RIFE S EE 0 H
P ATEES bus_clk [ - 2 X ANFE#) clock B, dual-clock FIFO i# % 5 IP
core —#EfFH: FIFO A—MIE#2F] Xillybus IP core. Kb, X—1l5 bus_clk [F]
# . application logic ##2! FIFO )7 —l - itk 5 application logickIclock[7] -
BRI, FIFOANMY ] LU ER RGN /76, 70 7] LLA T clock domain crossing -
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2.2 HIEHE

B FIFO s N 78 R Al 403 8 17« 16 hrmk 32 An 78 B AL - 248 Xillybus IP
cores (BITHR A) ANt - JERAARA L XillyUSB SCHRFBE 2 IUEHERE O -

B HEGRE A E SR RIERE, B ARERMTE R T 8 AN AP HE . 5
—7 T, host ¥ EEEIE TEERE 8 il (— 7)., BN read() 1 write() B8
BORA LT R BRALE LT ENRKE -

The guide to defining a custom Xillybus IP core & i 18 T A AR & B HIFE B E
15 .

2.3 @it FIFO %E#:

demo bundle {# 7~ T @R FIFO: BH—1 FIFO, WMHELEEE] IP core - iX7E
P> streams FSEHL T —> loopback -

demo bundle  FFIFOsHL & 4 i 38 F fficlock - 4 FIFO AT clock domain crossing
B, XREA - EXMEN T, R dual-clock FIFO (GE##:% “asynchronous
FIFO?) -

HFIFOMA T MhostEIFPGARstreamf, ZFIFOR“full™(E 5 R%EE 2 Xillybus IP core -
IP Core #1155 K & & 15 AT LUS 8h 58 & B8 1% i -

B B A0 JR BB 5% T M FPGA %) host /) stream:  HTHIFE B, “empty” 15 55N

%) Xillybus IP core - IP core Fil#H A %M FIFO #1TH (MiANZ FWFT- First
Word Fall Through) -

—BHZEE IR, Xillybus IP core SAELKIIXLLAFS (“empty” 1 “full’) : XLE(FE[FY
1t IP core W= K] FIFO B S A5 #H] FIFO -

SR1M, BIE FIFO F8RE CER TR A EWE, Xillybus IP core HrIHEAN 2 3L RIFFHR 2
% o BIE FIFO RFREE2R %, IP core A RESFEHH A ILEURE R & - BRI A
BA B FENLET, X REIEFR .

— M HLI 2 Xillybus IP core il FEM RS T 5 HEREFNAE FIFOs- IP core
7 FIFOs Bt KR A, HESERIES, F WX FIFOs A& %5 G H
“empty” & “full” .

IXFHE B AR T AT IR OR S 2 5 L IR B FIFOs # 17 & 2GBTS - FFRZEFIFOs L
SEER T DU R BRI R A (K latency -

ZTFIFOREE, [FEN_EXillybus IP corei@F TARMIRE - SR, MIZEFEZE MR
X TR BRI - IRE N 2 kBytes [ FIFO JL IR S 745 stream HIIER%FE
RIS T e B S R Qi (EXE R 2 — 1 s B e 1 ) -

Xillybus FPGA designer’s guide 6


http://xillybus.com/
http://xillybus.com/downloads/doc/zh/xillybus_custom_ip_zh.pdf

Xillybus Ltd. (FL2SEHIE AL 20) www.xillybus.com

2 kBytes IR FEHL R0 T, KN Xillybus core AN KA HEZE 2 L2 overflow B§
underflow ¥ 8] B N 200 it R <F Y FIFO . R EEAE host 3247 H user application
software VH#EEFE AR U3 R, XY REIEWR - WRAEXIMIEN, ik
J1 Z AR K DMA buffers BIR ST - 5B B B K FIFO SRR A [A] B2 A A 2
), B FPGA ERINTFEEDEZL .

2.4 “empty” # “full” F5H1TH

FEIEH TAER) FIFO 1, “empty” {55 7] LL7E read enable & HF 5 X —" clock
cycle HIKH A A E P - FFE, 7€ write enable AR FE, “ful” 55 HAEH—
4~ clock cycle MARFLFZE Ay & -

HIR, X ME S AT LABERT 22 (R

Xillybus IP core f&K#fi TiX #1170 2 FIFO 8= & T T EUR (S 5nT (o5&
H., R “empty” 8¢ “full”) , IP core H'f) state machine FIREX R B — R T F -
X SEED—MEIR T E RS - FHit, W3R “empty” 557 IP core M FIFO FKHL
AR Z B2 N B, T IP core FREZTE clock cycle HA[E] 2B “empty” 5 -
T IP core HEMEEENMET S, HRFHELEN, HATGESSHEIN B AT
AR I -

XEFEEHAT “full’ 55 Q05RAE IP core REHEFE A FIFO ZRENZIE 5 MEAE P2
HEHE, ) IP core FIRESFE—IR clock cycle HHIH] Z8E “full” 55 - FGRIE, X
%f IP core A& TLE, HAIESSH— M UEFMEX -

ERRETHE) FIFO R AEMRLFS Xillybus IP core 315 FI RN & SLET 7 £ 7= A X Rl
Bl oL TRIRtnfel, XPPIEOLE H N %R R -

4R application logic H#:5 IP core ¥ (L% FIFO) , MIEE{FFRHE FIFO kT
“empty” B “full” fUT HIEH EE

Xillybus FPGA designer’s guide 7
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55 Uil

3.1 FPGA EE5MMANE

Fx T bus_clk 1 quiesce XM ™2 FE S, MEESEHENERE LLE - §

tn, write enable 155 A fE B 5 & FX user_w_write_32_wren. 1% %% #5504 56

5

1. “user’ BIZRITEH P #EOESEHL -

2. “"WHE D FTRiZE S B T MhostBIFPGA (host “write”) ffstream. Streams M
FPGA %] host H—"> “r ¥ . #it(E5EEXEHs, BNCITERTHRAA
M- IHERE, host BUXLAZEHG “w” 5L “r” FRGE T SR BUAS -

3. “write_32" F4F H tHILLEAH % device file &7 /dev/xillybus_write 32 &,
/dev/xillyusb_00_write_32 (Wi&EfH) -

4. FBFREFTHIE -

FEARTTE4ER S, device file BFR (= 1HME) ForN {deviile} DLk FIRYE -

BMEESBWERE (IN), FRZESE IP core KA, % IP core R, M
FRZIE S (OUT) -

3.2 host ¥ FPGA iS5

e user_w_{devfile} data (OUT) — %558 &5 I+ FIEE .

e user_w_{devfile} wren (OUT)—1%{55 & FIFO f] write enable 55 : 4 user_w_{devfile} data
55 FEESEUERN S A FIFO (ST EAE{ FIFO 17h 1 logic) B, BN
.
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e user_w_{devfile}_full (IN) — %{55 8% IP core INEEF 5 AEE -

BHE: (U clock cycle ., 'full {55755 AJE MG AT RE KA P28 0 & fL e
FrE PR FIFOs BT A #R2anitt, FEI{L = IP core E&‘—? application logic %
B (HPHEEE FIFO) B, SE#IA % -

IEERIN B R 2 Xillybus IP core B “full’ 15 5 1 4R KT LAFF I M host (& #i%L
o REFS AN RES S8 20 full M EES A .

full’ 155 AO8L3Y Verilog SEHRR 1% 2 X BE /Y -

always (@ (posedge bus_clk)
if (ready_to_get_more_data)
user_w_mydevice_full <= 0; // Turn low any time
else if (user_w_mydevice_wren && { ... some condition ... } )

user_w_mydevice_full <= 1; // Only in conjunction with wren

VHDL th—7#¥:
process (bus_clk)
begin
if (bus_clk’event and bus_clk = ’1’) then
if (ready_to_get_more_data = ’"1’) then
user_w_mydevice_full <= '0’; —-- Turn low any time
elsif (user_w_mydevice_wren = "1’ and { some condition } )
user_w_mydevice_full <= ’1’; —-- Turn high only with wren
end if;
end if;

end process;

e user_w_{devfile} open (OUT) — *4host I I+ *device filefT 7T 5 AR}, %
5 NmE (R AR, WEAFHELT, F"a8ZiZES) - %
55 A T SO LI E R FIFO 2 H2Ah logic (F{E active low reset)

W5 host RIZ 1> processes FTH 31 (filan, HTEA fork() %) , MHZ
I RRFFE R, HEIFTH processes #F I HZ I -

3.3 FPGA % host £HiI{E 5

e user_r_{devfile} data (IN) — %[5 5 & SEUR BAHH B A58 - X% FIFO &
WHOZE SN A A ENIZES - Ha)igil, HE user r {devfile} rden N7
B FfE, B HBETE clock cycle & A2ZRE -

Xillybus FPGA designer’s guide 9
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e user_r_{devfile}_rden (OUT) — i%fZ5 & FIFO /] read enable [ 5: HiZE5S
NEFESFES, user_r_{devfile}_data /& J54E clock cycle b REREE -

e user_r_{devfile}_empty (IN) — {555 core TLiEBLEUE 2409 -

HE: (U clock cycle £, empty’ 15575185 Al BE MK P2 N R L -
FrE R FIFOs FIfT RERZTNIt, HIL{ = IP core E¥% 5 application logic i#
B (BIFRENEE FIFO) B, AL A A -

LA BT R R 2 Xillybus IP core R "empty’ 15 5 LT FF IR host & ikl
o NESFHAN P EES S EZBS FIFO A= B .
‘empty’ 55 47 Verilog SEIIR 1% & X FER

always (@ (posedge bus_clk)
if (ready_to_give_more_data)
user_r_mydevice_empty <= 0; // Turn low any time
else if (user_r_mydevice_rden && { ... some condition ... } )

user_r_mydevice_empty <= 1; // Turn high only with rden

VHDL th—7#¥:
process (bus_clk)
begin
if (bus_clk’event and bus_clk = "1’) then
if (ready_to_give_more_data = ’1’) then
user_r_mydevice_empty <= ’'0’; -- Turn low any time
elsif (user_r mydevice_rden = ’1’ and { some condition } )
user_r_mydevice_empty <= ’'1’; —-- Turn high only with rden
end if;
end if;

end process;

e user_r_{devfile}_eof (IN) — %{E5 &1 core &AL end-of-file- = "eof HILERAM
& core ¥ ANE M FIFO B2HU (Bl user_r_{devfile} rden fRFFEHF, HE S
KAFHEFITH) -
7t host I, application software K 7E I (55 28 &= 2 Hi 52 A EEEL IP core #EUE
PFTEEEE - AEXEE, host 7V read() BRELH A 2 UiE| EOF -

WER, WHREEIE AR application software 8L, 'eof 5 A& BIfE
host L-5|#2 EOF - EOF 7E host £ RIACAHEMRIE HIRFHITH, RITE host SEHUT
HEIEZ )G -

‘eof E5—EHmHEFE, ZEEmEFEEKAEFHILETE . IP core it
EOF i3k, HEI R . kT empty (55, 7 eof 25 & KA B 25 & 4 7% 5%

Xillybus FPGA designer’s guide 10
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3.4 NFEORES

#o Efrk, Weof B FHA—ZIE, 'emptyBE 5T NEE T, HE
SR -

5 empty 5 53Ll, HF clock cycle L1 eof [F57ERLATEA RIFE N
B [HE—1FI5b: X4 empty’ (55 B2 NP, "eof A REREHTZE J
FLF o W02R host ZEEFREURETIRER, S35 vl FFILEPZR L host ) read() iR
HORH -

FEARTEA ULHLNAE DL T ¥ "eof BN R 4R EOF, (HERRETCIEIER T
{E: EOFZRIFfEa £ R —LEHIR, S EEOFZ BRI R EEE, £
FEEOFZJ5 (Frllapplication software7EEOF 2 JG s, X2 AEVER) -

TR "eof’ £F A& B AL AY— R AT BB 2 ¥F "eof’ & XN combinatorial function f)
Bt . fFVerilogH, FIRES XIS

assign user_r mydevice_eof = user_r_mydevice_empty && [ ... 1;
B, &7E VHDL A
user_r_mydevice_eof <= user_r_mydevice_empty and [ ... ];

FERLXFT L, = empty’ JRAFRS, eof (55 1AL NIRAF -

TR AT EE FIFO B HAD logic (HTE active low reset) -

W host FFIZ > processes FTH 3/ (I, BTV fork() %) , MZ
SRR, HEIFTH processes #b K 1%L -

‘eof (Z5Fl'open' (55 Z M H B#EEHE - 24 host L RISUHRHIET, ‘open’ 5
BRI, 5 eof ok (HIFHFER, application software i # i it 5 4] 3C
MR, EOF o RIMARA BRI X L5 5 2 [ FERE R -

Xillybus device file FEL & N EH#HE(55 - application software i i3 fif F S H
seeking MR API IZ(E S0 BC—ME (B0 Iseek() ) - HAb, HTIEUEIEFE
NJEH, FPGA 2 BEhHEIHIERT increment -

TRt block RAM FI#2F45 IP core 4% - iX &l (1 LT O 24225 FIFOs A%
HIE 5 LU R EFERNBRIE S RERM - 5552 block RAM KN FERES | /] 1 34
fit host ffiFH: XSRS BIES S BTN EMES KRS #AE - host A LAV R B
W TLE BN RSB XBOR TR 5 ERNKE -

Xillybus FPGA designer’s guide 11
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A ISR registers [R5, HATHZELLITF FPGA L/ block RAM - 853X 45, host
Al LUHAT [F]IX L2 registers

‘empty’ 1 full’ {55 7] FH TS 72 wait states FIFFRESS AL G #0E, o 25 HAh
JER R B S SR PR AT

Fefifas i AT E M NG S

e user_{devfile}_addr (OUT) — iZ{55 & ZH Hil A/ Ak - 2read enable 7= H
TR, FEE MMM I T EEERAE . Ywrite enable v HLERT FEEX IR
FTE#RE. HIES EE%ERET block RAM K address input i T1E . 1%
EERREREZ AECE S 32 fi
fERAHAE (BURTHALE SR E) APUITREEHIES, HitEREZE .
WIS Iseek() BIBRECHHFER HTERE, WO LSBs EHIEIZES -

e user_{devfile}_addr_update (OUT) — HHT X host 1] Iseek() #1T eRELHH
(55 7E—" clock cycle HAIA R & #F - 24 "addr’ 155 BH HH{EM . 'update’
fZ51ER— clock cycle L hEHF .

ZfE5 1 B BIRZ 1L application logic BHLE R E THIMEFR, &7 20T A R
FEBCEE - XL RE "empty’ 155 BEECH rm FEL S AR R k2 B R SE ALY -
FEL, empty’ FE— 1 EEBUE A fE HAERF —1 clock cycle 28 ey FE P BN —
Malsh:  1E 'update’ A ZE, B A LIE clock cycle BN R -

i, BUR Verilog 1RG5 IE )

always ( (posedge bus_clk)
if ( { ... memory is ready ... } )
user_r_mydevice_empty <= 0;
else if ((user_mydevice_addr_update) &&
( user_mydevice_addr > { ... some limit ...} ))

user_r_mydevice_empty <= 1;

fE VHDL A2ttt

Xillybus FPGA designer’s guide 12
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process (bus_clk)

begin
if (bus_clk’event and bus_clk = "1’) then
if ( { ... memory is ready ... } ) then
user_r_mydevice_empty <= ’0’;
elsif (user_mydevice_addr_update = "1’
and user_mydevice_addr > { ... some limit ...} )
user_r_mydevice_empty <= ’'1’;
end if;
end if;

end process;

WBER, BT empty’ AT LARERT A MR, FERMEIEER (oigHhkin
fAT) BPRF Cempty’ BEECH &L AFRY, SRJE 1L logic 1EAE lempty’ &7 AT LIFE
P EMR L -

full (55 A IR RIR T RN hm A, REMNEE N AXR%ZEH -

Y host K Fdevice file X 1ET (Bl X user w_{devfile} openflluser_r {devfile} openiy
FARESPRT) |, HhbHEEE, FEEZ AT HIEFEE, XAy hEE R, Bl
user_{devfile} addr_update fRFEF{KHF -

3.5 quiesce 55

X host it IP core 582 ANES) ( quiescent state ) Bf,  quiesce 55 N - Xl
IR

o hosti#RNEdriver, miEhostEH#EH T -

o 7 Windows :  *4hostR[* i Ahibernation -

o T XillyUSB: JAh, e iRARERER T BN 2t -
A5 5 1 H 2 FE synchronous reset, {HIZESRATEENZLFHER:  HIP corelh
TAEEBRE (Rlquiescent state) I, AT SCH#E# <M - EH, application logic

A LUK * open {8 51EH reset 55 - ’quiesce’ 155 7] LLFE reset FHE £ /7
i

Xillybus FPGA designer’s guide 13
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SLJii data acquisition

41 HE
CZHET N FPGA FFREGRETENL, #in.

e >k [ video 155" Frame grabbing -

o R HIREULHLE: (ADC) HUEUSE -

o M FPGA IR -
STIRNAH, BIRERRRR . REWL, DARIEETRRANESENE. A RrE
REHE -

W REIES A FIFO, AT RUEH Xillybus #2FASLH data acquisition B FHFEF - 477
AR A S host AR & 421 -

NHEE B, BRINERE AT BN B PR EER R R NA RER), RONRIERSE
ARES RUATRE K AT [E] k2% CPU 5 application software fEER -

R, h9RE — L8775 VA7 LIEIF LR stream 2098 - SCIRLL B AR S B4R
15 FH BE % DL 75 3 R L BB 10 Xillybus stream - B Z AR, NIZ M FHH 2L host
programming R - B REETE R ER 2118 T X 4 1Al

¢ Xillybus host application programming guide for Linux
¢ Xillybus host application programming guide for Windows

RSB MRRIE 4 T, SR EE T T R AR
AT BHREA, TENSHXFMEEL—0F 5T, KPR SHEERNOLIE

i
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4.2

RBIACES

e Getting started with Xillybus on a Linux host

e Getting started with Xillybus on a Windows host

BN ffidesignFEEHAT, streamPVEURESM S A BRI TH AR EE:  BAIERGRIAR
& SLFCPUKHY (8] it application software -

R, H—"HIRIR stream Bl rESEVE KPR EAGE AR 2 BBER - A BN
TEMRAVE R —UIB L EXMENL, ZEHELPERT . BEENE, RIET
15 host BT A BRADZIESL -

N TSRS — A HAR, application logic B 7E 1% S2 MW B IR 1 S B EUGE - 1E
J&, EOF £%3%%| host, LU host HEL T A& - iX#£, application software it
A LB EA RER A S 2L -

HAAROUT, XMMEEAUHIAGEAROZHRE - (HEERER, T EAMTEIRE]
A, HEPSRE -

NIRRT A Xillybus MESEIRIIREE - AT B E S EFREA host HIFTH
AR R ERR A AT FERIAS -

HWFTTER] LMERL design LA & 15 AL
o R B FIFOMNRELLMEIIR, B2 E IR EFRI - MR FIFO EFrifE
FIFO I3 . ‘174 EOF 55 -
o X#H FIFO K logic #F1TIEEL
T R AR ROR G RAG T LU link T
http:/xillybus.com/downloads/xillycapture.zip
zip S = SO LR R
e eof_fifo.v,H Verilog4s 5
o xillycapture.v,F Verilog%i 5
e xillycapture.vhd, HVHDL4# S

AP ITIE R A 0ZoR B - AR X AR 3R SRR B 1% SR B xillydemo.v B xilly-

demo.vhd -
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4.3 FIFO %

5 —Fh A AE M & eof fifo.v: 5 fifo_32x512 [ instantiation & #:5 eof fifo A
instantiation - $X/5¥fuser r read 32_eofi#E#FiX NFIFOfeof port -

PRtz Ah, 8 AR AR IR T AN /2 loopback » 13X AT e 2 {3 T A R (B AU R (51 4
counter ) -

% " bl GEME 2 # ] xillycapture.v B xillycapture.vhd: W7 7 demo bundle 5
read_32 fHRXAIE T IR RFIHEHH A B XLz — .

R TR A SR — 14 “slowdown” BIfE 5 - %155 1 H K2 R Bl
PEIR AR R o 2 6 B SE R RRT, R BRZ (R 5 -

FEIX R R AT BEME AR RS ES ST FRvE dual clock FIFO Y instantiation - 3X1NFIFOR
B B 32 bits . 7EZ AT R BICHS ) synthesis 2 Fif,i% i A T &.( & Vivado B,
Quartus )AE A FIFO - iXFKFIFOR 4 N iZ Z&async_fifo_32. S512FHIREH &%
T

TR H A& BB F T xillycapture.v 1 xillycapture.vhd - 1B FIT i B 1) J5 B+, 55 3 fi#
eof fifo.v 15 .

B EIERIR S capture_clk[F] 22 « Ft, HdELUE#L T =0E 2R dual-clock FIFO -
% FIFO JEHERIRF Xillybus IP core -

7t Verilog H:

async_fifo_32 fifo_32
(
.rst (!luser_r_read_32_open),
.wr_clk (capture_clk),
.rd_clk (bus_clk),
.din (capture_data),
.wr_en (capture_en),
.rd_en (user_r_read_32_rden),
.dout (user_r_read_32_data),
.full (capture_full),
.empty (user_r_ read_32_empty)
)i

7E VHDL A
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fifo_32

port map (

rst
wr_clk
rd_clk
din
wr_en
rd_en
dout
full
empty
)i

: async_fifo_ 32

reset_32,
capture_clk,
bus_clk,
capture_data,
capture_en,
user_r_read_32_rden,
user_r_read_32_data,
capture_full,

user_r_read_32_empty

reset_32 <= not user_r_read_32_open;

X5 demo bundle FEFAEMRL: L HEFFB, FIFO E17,

S H%EH# S demo bundle FF—Ff

4.4 Data acquisition#z il

H user r read 32 * 5

capture_en 55 1EH write enable 155 T1/E. HLUF =ZFFH SR FIFO 5 A%

P

o TR
o YUFIFOJHiRt

o YFIFOIT By, BMIUH#TH

IRt capture_en  (fE Verilog #) FIZEIALE R

assign capture_en = capture_open && !capture_full &&

7F VHDL A

capture_en <= capture_open and not capture_full

!capture_has_been_full ;

and not capture_has_been_full ;

capture_openfs 5 &capture_clkffclock domainffuser_r read_32_ openf&l 7 -
FERPRRM A, BN FIFO B H A MR - Flin, SFfjvideo framelJTia, B

Xillybus FPGA designer’s guide
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L E RS (Y Fdata acquisitioniZE T EIRAT) .« AT LURIETR ZE b 2 4%
HE B ERIEF (58 logic AND )

HFIFOTHRY, {55 capture_has_been_fullZZ FE P, HE 2 XHFRHIET, {55 capture_has_been_ft
WE NIKREF - FIt, % FIFO C©i#A, data acquisition &% 1k, F H R ZECHRFR
FTIHFRESHASHIREE) -

HEM:

HERBIRIEH, capture_en BEARFEIRIE X, X6 B THIE BEGEIEAHE - LFR
N, capture_enRiEh Bk -

IAESRETE Verilog 2531 capture_has_been_full L1

always (@ (posedge capture_clk)
begin
if (!capture_full)
capture_has_been_nonfull <= 1;
else if (!capture_open)

capture_has_been_nonfull <= 0;

if (capture_full && capture_has_been_nonfull)
capture_has_been_full <= 1;

else if (!capture_open)
capture_has_been_full <= 0;

end

VHDL.:
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process (capture_clk)
begin
if (capture_clk’event and capture_clk = "1’) then
if ( capture_full = 0’ ) then
capture_has_been_nonfull <= "1’ ;
elsif ( capture_open = "0’ ) then
capture_has_been_nonfull <= "0’ ;

end if;

if (capture_full = ’1’ and capture_has_been_nonfull = "1’) then
capture_has_been_full <= 1" ;

elsif ( capture_open = "0’ ) then
capture_has_been_full <= 0’ ;

end if;

end if;
end process;

X FIFOcapture_fullZE i, capture_has_been fullZ8f . 4304 FR, capture_has_been_full

-

A —"E5 capture_has_been_nonfull iR T H— Ml HEFIFOS LI, FIFOKTfullfE
SHAEEF . HTXNER, Yfull{E5 hE SRR, capture_has been full RR7
NEEE . HAEYL, A Y capture full —EATRAEF (BWE FIFO BHEN)

NG N NERF (BRE FIFO BSEE#) B, capture_has_been_full 7 RiZ4bT
R

FrLUX B S B2, B —HIE T IREMRE R T -

4.5 45 EOF
L8 LUR AN SRR, 24 B end-of-file:

o FIFOHHIFTEEIECHIERE (RIFTEEUE CHIP corelthl)
o NEHEIES AFIFO, K NFIFOIFEE&EH T -

£ Verilog H*, X5 h:

assign user_r_read_ 32 _eof = user_r_read 32_empty && has_been_full;

7E VHDL A7 (7 EX 2 combinatorial function ) -
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user_r_read_32_eof <= user_r_ read_32_empty and has_been_full;

MoRFIRIEH R LIE H, has_been_full f&B) clock domain crossing ¥ capture_has_been_full
FIEE #12] bus_clk -

TBER, user_r_read 32_eof 7£ APl R iFAUE L T MRS S - iXZEN user_r_read _32_empty
17— logical AND, %11 3.3 5 4> H AT BRI -

4.6 REfT
HEE:

HMEETH SRR T IP core BLEN GEMA RARG - X MBS RN B /Y
N TR EOF N Z#E1EMH - FH T el IP core BH /NEY buffers T
synchronous stream. ¥ data acquisition N FATEF i, X LLHR & AN IE#%
. EWRBCER IP core FIMEREA SR T HEFTRAIIR 42 -

T PRIERREIER AT E SN, BURREF N — DA AR, MR TR T
4. EOFZEIHIEIEEZFENLAY: =it BAUC TR H H i 2% device
file BEBCEHRAIESSHS, B4 HI EOF -

SIRIIFEEXS Linux BOMEGE 1T, BB WA LAIZE Windows 3217 - H *%i24T com-
mand line utilities B £ 15 B ] IEELL FAE—Far 32

e Getting started with Xillybus on a Linux host

e Getting started with Xillybus on a Windows host
XM T IR

$ cat /dev/xillybus_read_32 > first
$ cat /dev/xillybus_read_32 > second

$ 1s -1

total 77740

-rw-rw-r——-. 1 liveuser liveuser 71727100 Jul 13 15:31 first
—-rw-rw-r—-—. 1 liveuser liveuser 7874556 Jul 13 15:31 second

H, $F—REREIET KA 71 MB, HE IREREURET 7 MB-. BIGE1T
W ROEUE 2 BUR T B E R ARG BGE 2 LT M B E 2 B B EiE & - & A
ATREROR, SEBGE RS s 1L LIS AREAL -
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{ELRI1 {5t 388 0 5 BT 808 40X 2 /devinull R EFFTEEIE, EHRABEEL (F

‘man dd” T fi#H K dd SEREFHELZEER)

$ dd if=/dev/xillybus_read_32 of=/dev/null bs=1M

0+34365 records in
0+34365 records out

140756988 bytes
$ dd if=/dev/xillybus_read_32 of=/dev/null bs=1M
0+6027 records in
0+6027 records out
24684540 bytes (25 MB) copied,

XTI A, Bt LR & (& I RURR

FHXR 58I

Ba, BAHEEEF DI IANE:

$ hexdump -C

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090

£8
fc
00
04
08
Oc
10
14
18
lc

-v
fb
fb
fc
fc
fc
fc
fc
fc
fc
fc

(141 MB)

first | head

a2
az
az
az
az
a2
az
az
az
az

01
01
01
01
01
01
01
01
01
01

£9
fd
01
05
09
0d
11
15
19
1d

copied,

fb
fb
fc
fc
fc
fc
fc
fc
fc
fc

a2
az
az
az
az
a2
az
az
az
az

3.16028 s,

01
01
01
01
01
01
01
01
01
01

fa
fe
02
06
Oa
Oe
12
16
la
le

fb
fb
fc
fc
fc
fc
fc
fc
fc
fc

18.0364 s,

7.8 MB/s

7.8 MB/s

o X R A BRI ERSRNER T -

X ek AR SCIR KRS . R h A2 synchronous stream - {5 asyn-
chronous stream FIIERIEE A DMA buffers, HRZASANS HFH 2 0] 5

a2
az
az
az
a2
a2
az
az
a2
az

01
01
01
01
01
01
01
01
01
01

fb
ff
03
07
Ob
0f
13
17
1b
1f

fb
fb
fc
fc
fc
fc
fc
fc
fc
fc

a2
az
az
az
a2
a2
az
az
a2
az

01
01
01
01
01
01
01
01
01
01

EMPEEAEE, BEa s —Pr Bt EUFs] . AT EREEITEEGER 2 &
B, XBEFIIAN 0 FTFIR A -

4.7 BESWMEEE

W R EE Xillybus #1 buffers 1 & T 5% stream FIEUE & - X A LY Bl 42
latency - Bij Ik overflow B¢ underflow, B[jj il application software 7E%} read() Bk
write() H BRI 0 A HA LR AR -

fan, <F M FPGA % host HIEUE I :

buffers F R GEFEE REEIE, Fh IP
Core LM FPGA H ] FIFO X T tb%(#E, {H application software 17 14 #E L %L
- BEHFENEE 2/ OEIR EESREXREAEH -
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FIRE, ZEM A7  application softwaren] i £ 42 K 4U3E 5 Astream, {H K%
KFPGAFHIFIFO . EHIEFEFPGAF HIFIFOE I, HEILTLiEMIP coref % B £ 4]
P . SR, EIEAFREE AR IE7F % Frapplication logicTH#E -

Xillybus ANEEHEH T H buffers FEFRERNITHINGE . Nk, BH—FE AR L
FIF Xillybus FIEVE ThRERSLELHLThRE, W R AR -

N TR IR T % 3% demo bundle FF K streams (FPGA % host, 32 {i7)
2 —HF data acquisition -

LAUR S T H R B SUHFTIT LR FIFO - (H1 1P core) RBUAEUE 744

reg [31:0] count_data;

always @ (posedge bus_clk)
if (!user_r_read_32_open)
count_data <= 0;
else if (user_r_read_32_rden)

count_data <= count_data + 1;

count_data ] LI registers FEFH 1) register, 1 3.4 FR5 AT -

A —FhRIR T RI2TE IP core LN A—4> Xillybus stream (M FPGA #| host) - 1%
stream T80 %F count_data HEEEENZMIIN stream [ data port (RT3 1%
F| FIFO FI%ESH H B port) S count_data FIfE & %% host -

stream H 'eof’ port #1 'empty’ port R 154 R Ff £ (R F - 1@ RF IP Core Factory
H ) “use” 2% BN “Command and status”, % stream KB & & synchronous
stream - iXFf, application softwaref 7] LARERT MX & stream 345777, W45
Flcount_datafH (A -

BER, count_data 5 bus_clk [F]2F, K bw] LLE#EE:E] Xillybus IP core f data
port .

buffers = i % 3E & 7] LLiTE )9 count_data 5 application software H 3T 7 LA M
device file (RIZ{7 11 /dev/xillybus_read 32) BEERAIEIEE 2 BIAIZEME - 45k, &
PR EE M stream SEEIEURE £ -

FEFSI T (N host 2| FPGA) , AT LIZE FPGA H4EIF 2 RIFIITELES :
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reg [31:0] count_data;

always (@ (posedge bus_clk)
if (!user_w_write_32_open)
count_data <= 0;
else if (user_w_write_32_wren)

count_data <= count_data + 1;

XEIEAEE R JREE:  application software FRERH 5 AMH S device file FUEEE - 4T
T4 EbuffersH 17 6% T 2 /DEERT . application softwareiszBlcount data . 1%%#E &
FItETXHNEBGAREIEE (BFTFF LIRS A device file) 5 count_data FI{E 2 [8]
ZEME -

HER, EFHA NIERTeH, FIFOs FREFEHF KRG SEITES. NEE
Xillybus 7 buffers H ER 77 HIUE - A B 5 2R UG 24 5 85, @5 6EAE FIFOs H
MIEE - b, FFEITEFIFOS | A #E . #A)iEUl, XM FPGA 2| host /Y
stream S5 A FIFO FTLREE - EMRT L, X&M FIFO BEEURTC R LR -

B, %R FIFO K% —¥m 5 NE ) clock (5 40 §i T/ 43 K capture_clk) [F]#5
TS 7] fE B MESEIN « X & [K 7y count_data B E 5 A — 1 clock [ - Hit, 7
# clock domain crossing ¥ count_data FI{EZERE] IP core- FIt, XM AFEE
clocks Z##EE] FIFO I, F5 2R R P R0 B 2 A) A T AU A
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simulation FEN B

51 —&K

ft 2524 N E Fisimulations& 5y AT TAEEMRE . RE WL, S28% simula-
tion fH Hi (1% - XL BOL EIER E DI RE T R LU TAEREAEE - FHitk, F simulation
R EIX IR R E B LR . FEDRET R M ATREE TR, (HXHEMt T8
FRECFERT -

ARITHEH T H K simulation AR A —LEEAEFAFRS] - 58 T ¥ K Xillybus IP core )
ARYULH simulation B 51« aX ST b AR SO E R4 VB 2 T8 -
Xillybus IP core J¢ Hdriveri& — MR RS, CEAESMIGF T 7T ZA0Ms -
BRIt , 7E simulation A#E B TN K AT REZE IP core AR5 H R TIEER:  QISRAE TB 3L
A ATE B AR AR L ISR, T simulation AR AT BEA B 55 1R -

A, 1P core HIFT WAR KA FBURT host KINFR.:  driver F1 application software
AmE R T 2R, delays AR, X JLPRANATTRNE - AREZERZ, bus (PCle~ AXI
8; USB) 1 latency [FIFFEZFENLAY, BUECATHIM . Fit, 2 simulation JLF2&
ANETRER -

HE T, #WTE FIFO 5 Xillybus IP core E#: Z BT simulation 5 application
logic. KL, IP core ##EfLLH black box, ARIEEIEHI T FIFERIIET FIFO-

5.2 f&#llasynchronous streams

X stream B¢ &y asynchronous i, IP core 5 FIFO Z [A{&Hi%dE (BURT stream
fI751) , RBE FIFO 7k R4k %) overflow B underflow RS -

A host LN BT RS EHEAT 11O #1E, H H Xillybus #H HE 71 & LA 2
HARS, X — UL o X SRR BRSO BT H A25 5 « (5 B) simulation 353k
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design HI 77 T AT BESH 1AL

e FIFO 2% %3k overflow B underflow (BURTHH) -

e application logic /& & IEBANA R R EFEE I, Flan, a0 4.5 &R Fr s i Al
B

h T RRALEREERE, AT LUBGS IP core DLEAE R 1] FIFO (FHiEIE M FIFO (Z5)

g, HEFERA open’ (55 NEH T (FRARXMHH host $TH) -

5FF M host ] FPGA K stream, lif FIFO i&@%| underflow i &% & 4 BN ER

. BUGETF FIFO Bl R 2RI E 4 - Flan, W FIFO & test bench

fr)—&R45>, T test bench K 'empty’ {55 (##:% application logic ) B HLF -

8%, test bench FEHIE H host FIEHEIRFIHL 5 AT BE & 12 1L R BRI %% FIFO —

BZRTIE . FIFO &R ZS

[FIFE, XM FPGA E| host i stream: 7] LURFfull &2 = B, SR FIFORYoverflow -

gi# . test bench A LUE 1E N FIFO FREUEGE —BXAT IR, 7= A= 4E R AR -

i Tistream 541 1 8214 ) — Fh v fE JR K 2 application logicist &l Histream B 52 FR 1
(BUIP core/s i B HIBRHI) - WIRGFFEX Ml gEME, 148 Wiest benchi& LT 55 FR

#l o XA LLEITHALR test bench (7524 IP core ) LLA% stream FHlHH T T PR il () 55 P

REFIIEZ FIFO R5EAL -

HiEER, EFEZNHAF, 13 simulation 2 ARNER), [l application logic T&i%

e H B PR A

5.3 #&fllsynchronous streams

7t simulation TS, synchronous stream [=EE[X HI7ET IP core MRS 1EEE
. XFF synchronous stream, {2 host (read() 5% write()) 7 FE#L YK E0E
iF, IP core 445 FIFO & Hi%idE -

I, IP core AOfT h H £ KT application software %I 1/O &K - KL, test
bench HEH IP core FUER S 7E4m 5 I 717% FE %) application software [ A -
% synchronous stream #%#l overflow B underflow FJRETC R ZE, [F W2 stream
K H AR5 K & 5T, synchronous stream JE AN KA IR LR - it , X L
K155 asynchronous streams fH [ -

5.4 simulationffi{L T

RS 248 overflow F1 underflow HIRR ., TG —Fih 58 &) B ) 7 VA& FH T IP
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core ] simulation- 140, 7EhostE|FPGAJT[A]: 2 read enable 155 & HL AT,
HFE W& rising clock edge H 3 At GRS~ BN AT 7E test bench A3 FIFO -
FIFO R A BRI T X RE AU host T8 1T 2 W5 B 38R 5 AAE % device file
FeBib FIFO 2855 .

IR, 2 write enable (55 i HLFES, test bench FFE5 A . 52 a1, &
% host TH%E 1 & 8 PR A BRI S B 1 FIFO 2573 -
XFRITIEIE ZEUR S S R A AT RENE - MR, X FOTE DGR BIEIE R
rh T R P BE 2 8t simulation I R R 3& AL #9:  DMA buffers X%, application
software MARIAE /122, BiE host HIEE R T2 CPU #E#IF - WS HERIEE )
&4, application logic B/iZ 1t host EiIRFX— & - i LA, A DUEEHLXFHLE -
SRTM, X5 1%Z08% T application logic Zi#8 H stream 5 TEFRHIATATRENE - nFIX
FiE LB SE AR, FR XA ETRT simulation BITEL 5 A AT BEIL AN -
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