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HOST Enumerates UVC
Device, reads camera
properties from CONFIG
descriptor.

L

HOST prepares a list of
N supported Video
Control properties.

HOST retrieves details for
all N properties:
GET_MIN, GET_MAX,
GET_RES, GET_DEF,
GET_CUR, GET_INFO,
GET_LEN

End of Discovery

M UVC HEAF| USB I, FEHLHMESE, FERIBHME LR E AT (E 4 .

FEASIEAT I, A ML B2 T DLAE SN LN A BT B AL () R i ME o S e 3R BHL B A (nsefE) - B 5 R TiX
T2 B

XFPAT R FEEE . RS UVC VS, — B8 rT DS miph e ilig R FBahiEmm e biail S .

FrifE UVC 163K (W52, PR, MRVIgRaE k) FEED IR (b7 10 ) o EXMEH T, UVC 2
BIHE IR SP AT EIRE, HAEFHEBARISP MARMHIN. MENIKSIFEF K% SET_CUR R, 2/
B 10 ZFP AN RS (BiAIER) Bk (I 1LiER) o RIE UVC LTS, ZiERARR RSB . BIE, BN
IXBNFE PR E — AN RIS, BEAYISP G {E 100 ms PMIRARIN . #%{FIA4%T SET_CUR &R KR H &Il
MRz, FAEWRMLRARNSP MifIAZ G, 1R RMCHnEa HRAS P W A . X PG SR B hliE R, 155
% UVC AR MYE, UTMEZHFMEE. ZWHEHRE THEWREH W (SR uvee XHF W
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App changes a Video Control
property from X to Y

L

HOST sends GET_CUR
request for the property

L

Device sends value X

HOST sends SET_CUR
request for the property with
value Y

L

Device updates property to Y

HOST sends GET_CUR
request for the property

Device sends value Y

HOST verifies change was
successful

BEATHERT, EAUS AR R —HEREHE R, AUERTREMEE R, #ie 7 BiIARERS, UVC IKEiFEF ¥k H
COMMIT iE3K. K 6 &R T iZid . X, UVC IKShFEF ] LI UVC 2844k .
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HOST starts Discovery of
supported modes (PROBE:
GET_MIN, GET_MAX,
GET_DEF, GET_CUR)

HOST sends PROBE:
SET_CUR request in a
probe/commit structure
containing desired values
for VS Format index, VS
Frame index, and Frame
Interval.

)

UVC device checks the VS
Format index, VS Frame
index, and Frame interval

properties to verify if
possible, updates the
probe/commit structure if
feasible

HOST sends the
PROBE:GET_CUR request
to read the updated values

from UVC device

L

Device sends back the
updated probe/commit
structure

HOST compares values
received for GET_CUR with
the values it tried to change |FA|L

in SET_CUR

|
PASS
N
HOST changes the

operation mode by sending
COMMIT: SET_CUR with
the updated probe/commit

structure
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A REZ G RER I RE, RN ERI /. BFAZIE, W@ et, PLSesledl. S EMER T, X
Se Pk RELE AT HIA) USB M G SEEL AR MRl . SRTT, PG SR HSE Il X . TRk, R4t T 5 A4 s B s
USB Mtz . ARG ANACES,  LLSH BRGAL R334 52 (1) PTZ,
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CIALER B BB R . ZEBOTRINBI ENE T A KE T UVC FRemifsRk dameidim®) , REEE &

“CY_FX_UVC_VIDEO_CONTROL_REQUEST_EVENT” & “CY_FX_UVC_VIDEO_STREAM_REQUEST_EVENT’ .
XY, UVCAppEPOThread_Entry il (EPO R LR W ibHiZsrd .

S P RS SRR A AR R R N B AR . IR SRl X L bR L) EPO R 42 R X AATA2S il 15 SR AT AT
R FHAR R B B, EPO B PR A UVCHandleProcessingUnitRats 5631 DAL BEZ FEE K

T 2 UVCHandleProcessingUnitRgts B4, DASEHLALEE S HonHCHER CGRE. WHE, A% .« B
UVCHandleCameraTerminalRqts s, PASEIREEM L4, ¥k UVCHandleExtensionUnitRqts mi%t, LASEZ
BT (N P B AR . B R s, B E USB R R AR, UVC MV IR R &0 . AbHE i
JUAIY R HLIT USB iR & VEanis B

TR CEHRA (KNS EENMGEARA) EMHALTE RSB, B e X uweh XM+ K
“UVC_EXTENSION_UNIT BT LT T4, 1#52% KBA219280 LA T R 24 St fE [ 4F it UVC 7@ Bt
MRS B . FRENE R B B SR S SR Bl % B S 281 (0 AR . 3833 A uve_extension_app_x86.exe (%
¥ 32 fii Window) B uvc_extension_app_x64 (41%fF 64 fii Window) 7] LASEHLIZIEAE. 7T LATE Bt I H 1
readme.txt R IR EEAT EHUR TR . FEHURFHZEET Microsoft ZEARIEREZEAN DirectShow API. Z 1 5 £ ¢
EHRHER, ESEeEHE.

BRIER — HEH SRR
j#id UVCHandleVideoStreamingRqts 7] LAACERAH AR « 24 UVC IRSIFEF 75 B UVC 2R AEHERATT, ot
EATIE . B, WEEFE K — PROBE (R%P) 3K, thil: GET_MIN. GET_MAX. GET_RES #!
GET_DEF. MR, FX3 4R [E—A PROBE i, 1Z45H6 & USB MR TR ZR T, ARSI SRS, i
TR WK RS LU g RN (RN UVC RENRE AR R P rl 3B 7 1 e 25,
ST USB 2.0 8 USB 3.0 [Fi%#;, “CY_FX_UVC_PROBE_CTRL’f# switch 1538 88 R B B By (FE AN [F) (RO A
R T FHMSB AR o EEE, B USB 2.0 B USB 3.0 R h#f A — M=, FrE GET_MIN.
GET_MAX. GET_DEF 1 GET_CUR R EHIIMHF . LT B REZ MR, WX i A —F.
“CY_FX_UVC_COMMIT_CTRL"f# switch 15 A xb 3B B 12 4R . COMMIT #l[1) SET_CUR & SRR NG BETT
URHNEAAT . Kk, COMMIT #%#ilff) SET_CUR ¥ # E“CY_FX_UVC_STREAM_EVENT Z{, RixEMN LR
UVCAppThread_Entry K53 GPIF IDIRZENL, M EAT 4 0 .

MBI R: YUY2

UVC FITE N S F— MU (i 48 . TR, TR — NS UVC BT,  FERENE LIBRERs Uik (% 1
B ALY . AR RS T —MEFRN YUY2 EAEEESIEK . KED OREIE) BURAL R 3 RRX R
Ko YUY2 Fitetg 22 YUV BT 4:2:2 RREAS . Z58AH Y RNFITHBERAEN, TOEHE UMV 2%
BERIAT RN, ZRES0E “FBER7 , BNEGRERHAmANER S 4N R BEGGE. HEE,
BT HAhE 42 Y A, T UM VAENETRRMEGgE.

YO. UO. Y1. VO CkHMEZ)

Y2, U2, Y3, V2 (FEFHMER

Y4, U4, Y5, V4 (EFPHMEZRD
BSEYIEERL TR B RS S
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HE: ANAZICHMEMTE AL RGB #%X. % RGB #AMXLFE, 1S FX3 SDK H[“cycx3_rgb16_
as0260”F1“cycx3_rgb24 as0260” ;mFIIH H (#%4%: <FX3 SDK installation path\EZ-USB FX3 SDK\1.3\firmware\cx3_
examples) .

A& UVC ISR g, (HiED st B EIRIEN Y B K%, IREFTE UM VA E Y 0x80, {/ha] LIk
—A~ 8 M EEGAE N YUY2 i E IR .

2.3.4 UVC WL IERL
UVC ZEAHE RS 1 38 75 B —A 12 FA5dnsk. a3k T irfemRE SR g, g, eafE—A “FHm”
7, PG LRSS EHISE (FX3) AT LU/ %40 . FX3 ARHSIE AT DL B bR Sk BT, DR R TE S5 4 R
R R AR B USB fEHfRlE T 5% UVC Hiditrk. H2% UVC MG TIEAIE R . % 4 BoRm2
UVC WA 3k 3 1% =X
% 4. UVC TR ek 30
FHimE TR iEH
0 HLF BRI PE ZBHRE T AR K, Bty
1 BFH BBV e MR B2 | LSRG 10 TR A LA B At =2 B AR 1 e
2-5 PTS YU R B VR S R, R Ay A b A
6-11 SCR BRI bR RGO ISR USB WiT 44 (SOF) kit Hrse
HLF (462505 12, PTS Al SCR 7B g (ERE Pl Xy B E#EENT . M7 Bhrsk (BFH)
(REFE LS R (M . % 5 BRI BFH A% (BFH S m L3R —340) -
F 5. (L FBARk (BFH) #%3(
Sriwts FBAK PiRH
0 FID WTHRARAFRLE A EUR TR I T AT U3, IRE BRI HE A3 AR A2
1 EOF UL AL R U S T, (X TE R WUITHAT I e J5 USB A4t B B %A
2 PTS LU B AR R UVC PUREEE R L h PTS FRINET (1 R
3 SCR Vb % LR R UVC MR kh SCR RIS (1 RFEE)
4 RES fREE, KHEERNO
5 STI Fo A MR 2R WU RE 2 5 T3 S MR
6 ERR R T SR TE BRI R AR A
7 EOH FRIAETAL (SR 8D FoR BFH B INE TR

K] 7 S 2 AT LR SR I B AR RRAEE T . HET AN USB L EAL M #ER N 12 2 Rk X,
A~ USB 5t A 16 MIEERIEA. USB 3.0 MittEXdE 6 /N 1024 =,
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Bl 7. UVC WU A4

1 USB 3.0 Bulk transfer of the image with burst of 16
1024-byte packet
<“—> <“—> «“—>
Packet 1/16 Packet 2/16 Packet 16/16
<>

12-byte Header

1°' USB transfer - Video Data Video Data - - - Video Data

1 Video Frame

N"™ USB transfer - Video Data Video Data
<> <>
12-byte Header Last Partial Packet
with EOF set

3 GPIF || BG4 RRa8 80

FX3 ] GPIF Il fib g — MR RIERPIRESHL, 383 [ 2 SGZ T LUK FX3 5] JEE S/ R GgaR) . &
VEHRIRAHL, TEETARIZEE O E SR LK EX3 [ DMA I8k,

3.1 HEfgEREEd

2 BRI — N R P UG AR AR . UG AR RER — SR FX3 s MRS S @i H FX3 8 AN
(GPIO) 7] DAAbBEZ#AE .

BG AR E T A —A 12C #:0, RS UG A RS K ST I S 8. BGE BESIE S BTN
(SPI) Sl RS iEs/Ri%es (UART) #0 Sl FIFAAE. FX3 1Y 1PC. SPI fl UART BERETE A ZINRE. AW
R T 12C R & UG AL RS

NTEENR, BB IR N %55
FV: Wi 2 (RoRmitIHaMEE 40

LV: 17H R RTINS $0O
PCLK: Gz (RT3 1 o0
Data (H#fi) : FIGHE N\ EHRL

K 8 BRI FV. LV. PCLK 1 Data {55 R i B B AEEER A PV (55 R HiG. SRa, BT EmEGE
o TERHMTHMERIR D 2 80E LV B 5, BINEBEERS SIS YUY2 1208 8 fifg & (FEZs b, FAMG R f#
BT 4407 o B8 PCLK LA L, F W EdRE AL GPIF I BT,

FHE FX3 GPIF I S ZGRCE Y 8. 16 B 32 (LR EL . AR T BRI 8 fLi 2. R BB AL AR L1
HRAETHNTTH (R 126782, TEREA T — SRR/ RIS Bs FRAR A A -

A WD P
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3.1.1 GPIFIIEOKESR
W FE (E8) , GPIF I FERASHIA TS IHEK
m UFE LV K RV S SEOER, GPIF I B2 DB 5| LS .
n EGAE RS AR R B, % D AR — BT AN BRIRI T . AEZ BT, AT EAE 1280 MK
x, BMEETEHATA, BT ELH 2560 70,
S R IN FR LA A CPU, A 5 WA SR Sk

8. FG LR N e

Active Frame

Fv § § o VeealBankng [T

A
\4

Line 1 Line 2 Line R-1 Line R
v L L L
& Zoomed in
. Active Line -
Y »
LV ‘ § § }4 Horizontal Blanking >\

innhnhhhamhhihiinhhihi
R CCCeeeeel - 0O

3.2  BSERESE DK 3] IS oL
4 66 BRI GPIF 1| BRGS0 5] I RS

R 66. FHAT BB AL RARE 110 5] BB 1550

EZ-USB FX3 5[ | BA 8 MHdE B&M R IHTEBMLREED
GPIO[28] LV
GPIO[29] FV
GPI0[0:7] DQ[0:7]
GPIO[16] PCLK
I’C_GPIO[58] I’C SCL
I’C_GPIO[59] I’C SDA
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IR EE AL BR A 102 UART B0 SPI I, IR T 16 (i 2k, AATERIR 7 i 1) 5] IS o
T, BB I A 5] BIRR F5 0L

B gt R
EZ-USB FX3 5| il B

GPIO[8:15] DQ[8:15]
GPIO[46] GPIO/UART_RTS
GPIO[47] GPIO/UART_CTS
GPIO[48] GPIO/UART_TX
GPIO[49] GPIO/UART_RX
GPIO[53] GPIO/SPI_SCK /UART_RTS
GPIO[54] GPIO/SPI_SSN/UART_CTS
GPIO[55] GPIO/SPI_MISO/UART_TX
GPIO[56] GPIO/SPI_MOSI/UART_RX

VR B A RSEN EZ-USB FX3 5| HBU S B, 55N “EZ-USB FX3 #8i# USB %44 BTt

3.3 A# DMA WX
TR T A FX3 BB AN, 7 R TS R

BT

m  DMA fiR%F
®  DMA ZIX
m  GPIF £

Bl RAME A FX3 RAM 2 AR . FX3 FRIEMMER RS (41 USB. GPIF. UART 1 SPD) A
BHSEBEWERETHE. HHdsME R BIERBES T2 LN ER TR E., ERTHPITEE A7,
TR A 20 DMA #5585, FHERES B A 5% &8 7 AR <1 b .

DMA iR F5 52 —HAL T FX3 RAM AR SS . BEIRAF T DMA 22 X itk Al N dE, PAAFR R —4 DMA ik
TEHIHREr . IXELIREM ML T DMA fR 76

DMA ZZ[X 52 RAM [—#7r, FTAliEid FX3 de it shia 8o . il FX3 [EfF, APRE> RAM 2208 73 sy
DMA 21X o X B4 X (R B A7 i /£ DMA SR 5

GPIF ZF2/2 GPIF N 1 B R 4%, FISRIG SN AR E: 51 A & e s ke ok .

BEETBESANEHEELMALEES, SEETFRiR FX3 CPU K HEE T, X /E 2 mEAEE R . B, &
IR GPIF 1| Btz USB i, GPIF B0 LUEA USB EHEFE AN DMA X 5 1 4dE, iz
USB £ LLEX GPIF EEZE AT T 1% DMA i X . ZIREBH N 3) DMA #iE. 4 FX3 CPU AFHEH
e P IR B A, R 28 F E 3 DMA JEIE .

#, GPIF 470 PAH FX3 CPU KiE—AH W, K% GPIF 270457 DMAZ X . FX3 CPU K iZ(s
BARiB25 USB BT, USBEH TN M FX3 CPU KiE—AHr, SKiEA USBEHL T CAIET T DMAZMIX . IR,
FX3 CPU ] LL¥ L5 B R 1545 GPIF By . I EHFONTF3) DMABIE. WHR FX3 CPU R ERIN. MkkEUE S 3
PR AR, EE T EPITZTF8) DMA EEEIE. AN REARGER T 53 DMA BiEERE, B
PEER I UVC WA EE ARk o

AP ERETIRIN G THREIE SN DMA ZrhIX AIERE Y. HFHEEETIRN I DMA 2 X N8R EEY. &
B AT DMA A5 ¥ DMA 220 Xl DMA 220 XK/ DMA ik FFE R R B (58 419D .
ERTEWHEIER DMA X5, RE—NEREE (RZJHE) W—1 DMA R FF IS 5 — M k. 7
Hodfirh, EERFAREHEI. T RAREER AL, ZIEER R, B RS DR T X 0.
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EAEHZA GPIF 4642, AL GPIF | b A FEIX ., GPIF 1l sz iIIA GPIF £6f2. SRk HE — GPIF
RIEAEBAE BTG . GPIF RSN Uk —ANMT R GPIF LR R AL H 5 -

GPIF &FEEFHHIF MUX —F. GPIF I RS HUEH N S HE 5 BOMTE S & 56 200 GPIF &8, fEIXn#H,
P ERIE IS TSI % GPIF LR [T Ui . VI 20 GPIF AR U1 T HIRE a8 s s, i
MM T BRI DMA 22001X . GPIF SRR %A IR . GPIF IRASHIE DMA X0 R BT, Xkt
AT LABE# GPIF B3B3 DMA FR 7 TR AEIR o IXHF, 24 DMA ZZr X #5300, GPIF 1 B3] DLsk
H AL I rh Al T B R A s

< 9 BRI R AR % MRy . DMA AR DMA 22 X 82, LLEBERIAL. (AP GPIF 45 %
FI¥) DMA 20X . iX4E GPIF ZF2 M T H ) GPIF £ (TERAEEHFAERD I DMA iR 4 (Rl fr4E 1
AR FFEE 2) o USB Bl (JENEHEERTMHH) /T 57— DMA #idFFeE (FidmFeE 3) fFEr TS

Kl 9. FX3 Hdfi A4 st
GPIF Il Block DMA uUsB
o Descriptor Chain 1 Descriptor Chain 3 In;ggfe
o 5 »
i Descriptor 0 » Buffer0 — ] Descriptor 0 (uIB)
é é > Descriptor 2 » Buffer 2 \z Descriptor 1
< ! N )
'g':g_ Descriptor 4 » Buffer 4 Descriptor 2 o g
. Descriptor 6 » Buffer 6 - 3|8 g|Z
Image GPIF Il state machine i Descriptor 3 ElS 5 <
> nact - - < —> 38— 8%
Sensor controlled switching Descriptor Chain 2 Descriptor 4 sl 1=
=] ] Descriptor 1 [——3| Buffer 1 °3 ol
35 escriptor »| Buffer ){ Descriptor 5 3 g
S35} i »
5’)§ » | Descriptor 3 »| Buffer 3 / Descriptor 6
% a Descriptor 5 » | Buffer 5 |y Descriptor 7
© ] Descriptor 7 »| Buffer 7 —]
3.4 B
TEYm1E GPIF IRASHURELNE BT, B UCE RS 5 .
Bl 10. TERLATIZE A I 50 A %
N\ Still in Line,
GPIF Thread 0 Active DMA Buffer O full. GPIF Thread 1 Active
Increment CTO Increment CT1
Load CT1 S Load CTO
Still in Line,

DMA Buffer L full.  \_

K 10 BoRIMZ RSN, 3 DMA S X HEA DMA ZiP X MEZ B /E. GPIF IHIREHAE =G
TS . fE1ZRaBF, GPIF I BT THEE (CTO 1 CTL) RKitHE AR DMA S X 7 HifE. Hit8uk
2| DMA e X IBREIRS, BRI “DMA X Til” 433, FH GPIF Il ¥ij# GPIF £f2. T &FWEAE—
GPIF ZFEH AT, BUL/E T —/> GPIF 22U B ILE, & EWGHH T HAL GPIF Z6F2R0 2 H 114 .

B REPOHFIA LV G50, WERRECEIEMML NS E. &, WREIAILEDL il 11 fos, Hdf v
R MG PV FoRARWUE S . B IETIEE RER T DMA Z2 1 [X & B B AN ZW5E 15 58 5.
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P 1. AP S AU B A ok

1 4

Still in Line,

GPIF Thread 0 Active J‘ DMA Buffer O full. GPIF Thread 1 Active

Increment CTO Increment CT1

Load CT1 Still in Line, Load CTO

DMA Buffer 1 full.  \_

A |

End of a Line

DMA Buffer 0 full?

NO

Wait for LV or
IFV

IFV

Wait for LV or
IFV

* IFV
Partial last DMA
Buffer 0

EE: 1 CRER” TR MR RS R JOIRES 4 R O T IR TETRE, AR A R

TELRALIREE R (LV=0) , IREHMIRE 1 EHFPRE 2, R EHEE DMA Z X 74488, LIfiE DMA 23
XA IE . Wi DMA ZZpp X 23, NPREPUGEBBPIRSE 3. 7ERAE 3 o, R Fv KRS, WERREE~EH
SET AW, FFHBNRES 7. RS 79, — RN G 52 HEE) DMA 22 X 5 o Wi SR 4R CPU @i iXf5 E, CPU
ATV E AT — AN GPIF 1.
ERAE 3, Wik Fv = 1, EGEESSE s L —m, IR ERENMIA Lv=1, DiE T MLk, 4 Lv=1
B, REPLMIRES 3 HHBPRE 4, AT GPIF &2, Z U 5 MRS 1 #HBPRE 4 MYIHAHR. R, e
1-4 1 1-2-3-4 #4T T —/> GPIF ZFE D) . iXSEERAR I X HI7E T 28 AN A TR B AN B, X2 RN e gL
SR — AN
WL DMA X K, NPRESHAE MRS 2 B FNRE 5. IRAE 5 5IRE 3 ML, B AnZmis il LV B IS
GFET— ML) o W LV =1, BEERS 1 h4k4:HE DMA 21X 0. Wi FV =0, NIFREGEREC S
JRALIE AT, 10 H DMA 230X 0 R . RIRAS 67, IRASHLA CPU K% 55—k, et USB
K I%EH DMA 22X .

3.5  GPIF I IREHL
FX3 GPIF Il 2— /N[ £ ik 256 FioR A TG FRRAHL . AR T DABAT TSI

m IREhEZ AR

mORIREEIRCERE R b

m A CPU Kik gk

RSB T N BB AMTES (1 DMA BZE{ES) UL RGAL IS G WA 5

BT GPIF IR, AI7EEUGAL RS B rh ik B — SO IRES ML I E . i BTF FV BRARSE H A e s o B
R—NNEEARG S, GPIF B AESFFV =0 GE—MRED , REHERFV =1 GEZARED) RENZHE.
ARSI —AMEH S, DURI R — M EB ISR ) DMA P X, RSP Z s e, s
FIMGIRAE, ¥V GPIF £ (DMA ZZ/H[X) . 24 DMA Z2b X gy, Bz 25 2% AR BRAR

Full last DMA Buffer 0
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REHVE A GPIF Il AEBTHELEs KT E DMA S X 275: GPIF | #idikit%i2% ADDR FIEHE 11548 DATA. 424
GPIF RSN GPIF LR FERT, B4 Al GPIF &F8 a8 sh & & M8t . il T gk T B2 o BR e 75 2 — i
R PR AL (=S an e 1= RN R - VAR

PATE— DB R G, B 6 1. Kk, WSRO0 BIERREE, HRESNREEE A —F . £i%
IR, BE R 8 i, DMA ZEmX K/ 16,368 4 (W% 5.6 1T FTA) , PHhgmFER FI{E S 16,367,
— ST, DMA 28 R X [T R i -

count = [ producer _ buffer_ sue(L)]_1

data__bus _ width

FrUAXF 16 A2 1410, DMA 2 X K/hR 8184 A~ 16 £, ZwFERRHIME Ny 8183, XFF 32 ffi# 1, DMA ZZphX K
/NN 4092 A 32 1, gmARRRAIME Y 4091.

12 BIREIE GPIF IIREHNEAE R . P4 DMA 2 X 51 E8 505 9 GPIF 1l [ DATA fil ADDR 1H4i#% . iX
B 2[R 18] 11 R SR CTO FI CTL ABXT R
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K 12. GPIF I IRZSHIFIHEE]

State 0 State 1 State 2 State 15 State 14 State 13

Wait for
Frame valid,
Load DATA

Wait for
Frame valid,
Load DATA

Wait for
Frame Done

Wait for
Frame Done

FV &LV FV &LV

State 5 State 3
ILV & IDATA Limit

State 4 State 6

ILV& 'ADDR Limit
>/ Wait for LV
with thread 1
active

Transfer LV & DATA Limit y./ Transfer
thread 0 data thread 1 data,

DATA++ | LV & ADDR Limit ADDR++
ADDR=0 /= DATA=0

Wait for LV
with thread 0
active

ILV & DATA Limit ILV &ADDR Limit

Wait for LV
State 7 | with thread 0
full

Wait for LV
with thread 1
full

State 8

IFV FV

State 11 State 12 State 10

Frame end
full buffer in
thread 0
Intr CPU

Frame end
partial buffer
in thread 0
Intr CPU

Frame end
full buffer in
thread 1
Intr CPU

Frame end
partial buffer
in thread 1
Intr CPU

Frame end
Wait for
Firmware
Trigger

Frame end
Wait for
Firmware
Trigger

FW_TRIG

FW_TRIG

FERE— WL AR, CPU YREIDIASATBE P Wig sk i —, %ok DMA b X4 5 MRS CRE 9-12)
A LM X S SRAT B R &, BAfe ¥ CPU ALEAESS, BAAWIT:

1. R REA R0 DMAZEpRIX CIRZS 9 AL 100 , MIHHiASR G DMA 2 X, LUF T USB 1%, WiRTEmish
i DMA Z2rf X i, GPIF I E30fiNe, DU T USB &5 CIRZS 1181 12)

2. EfpHFEERT (USB) fEiEH /51 DMA S X Hidf; NG, B@EEM GPIFIVRSHLEMENIRE 0, LR ~—
AN

3. EFTERERN AL, LARHMIKATIE. UVC T2 V) 12 bR Sk TR AR FR R s R S

K] 13 ¥ UG AR IR S BB GPIF 1DIRES, Bon—/N /K T2, “Step” Zi4b# DMA R4, EAREHAEEE 4 T Al
Kl 45 AT A
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K 13, FBARI S D SRR PAT BLIIRES L 5K

Active Frame

Vertical Blanking

<
<

» <
»<

FV#

| (UVC) HEZEM

o I O o O N N

Step 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5

‘ 6 1

StateO‘l‘Z‘ 3 ‘5‘3‘4‘6‘ 4 ‘8‘ 3‘5‘3‘4‘6‘ 4‘8‘ 12

O‘l‘ 2

3.6  f#/H GPIF Il Designer L3l BG4 R3O

KA AT GPIF 1l Designer R BCit BIGIL A Lo A RSB RRE 05 U5 1n B I o s 4 SO P9 9

“fx3_uvc.cydsn” H R, DK .
B R NI = AP ER:

1. {# GPIF Il Designer I #15i H

2. WEFREEIE X

3. TEWIHE EHIRAHL

CPU
l«— Intervention
Reset FIFO
Reset GPIF Il

3.6.1

A& i B
Jas) GPIF Il Designer. GUI WA 14 8o, BT EFREES BB REITEE. SOMEEET Z2ATFPR. 5840
SN TSEER, #52% GPIF |l Designer )7 187 .
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File Edit View Build Tools
Fad, e
Start Page

GPIF™II Designer

s CYPRESS

EMBEDDED IN TOMORROW™

{3 EZ-USB FX3 ¥ G L A 2 3 USB MR (UVC) HEZE N

K 14. J5 3 GPIF Il Designer

Help

~ Action List

CYPRESS

PERFORM

Cypress Supplied Interfaces
_@ async_admux
m sync_admux
Em async_slave_fifo_2bit
1] syne_slave_fifo_2bit
rm async_sram

Recent Projects

Create New Project...
Open Existing Project...

Start Page Topics
GPIF™II Designer Introduction
GPIF™II Introduction
FX3 Intreduction

-

GPIF™II Designer Introduction =

GPIF™I Designer provides a graphical user interface to configure the processor port of FX3™ to connect to an external device. The
interface between FX3™ and the external device can be specified as a state machine based design using the graphical interfaces of this
application. The application generates the necessary configuration in the form of a "C” header file that can be readily integrated with the
Cypress provided firmware framework.

GFIF™II Designer Usage Flow FX3 Firmware Application Code

Runtme cods — Flaw

bartrol, errar barding &)

‘omer usar appiicetion
cads

m

€ Header file with GPIF 1|
Configuration

AP code for GPIF Il
Event ! Inteerup:
Haneiling AP

J* Macros with State

(o

Include header fic
i firnvare:

GPIF I Canfiguration Dala |

Simulae state machin ta view
tirming

The tool provides user interface to create projects using pre-defined interfaces (Eg: SRAM, ADMux etc..). The tool lets user to customize
warious settings of the interface. Also user can view the GPIF™I| state machine diagram used for implementing the interface.

Register settings */ F33 Firmware Framawork AP1

i

GPIF Il Designer also provides a set of readily usable designs of standard and popular interfaces. A detailed documentation of such
intefaces describing the the protecol definition along with timing diagrams are available on opening Cypress supplied Interface project using
GPIF | Designer. User can can medify few parameters of such designs to customize the design to suit to users' target environment.

- X
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] 15. 4TFF File 3E 5. IFL % New Project T

i 1 Desiger

Filel Edit View Build Tools Help

Eﬂ Mew Project... Ctrl+MN
,"ﬂ Cpen Project... Ctrl+C
| Save Project Ctrl+5

Save Project As...

Save Project As Editable..

Close Project

Recent Projects

Exit

Kl 16. f AT H A4 Rz &

B — l
oo QN e
: Designs | Interfaces ]

(]| GPIF I Design

Creates a project for GPIF I Design project

Mame: ImageSensorlnte rfacel

Location: ChCypress\GPIF I Designer

BUETERR 7 QT ##4F,  $TJF GPIF Il Designer J il LAV 48 1 5 SCHVRZSHLIL IR . 7R H R kiR, FX3 fi
TN, BB By “BIAALIEE:” O AT AWM. £ F REAT R E X P L A B .

3.6.2 EXEEO
EZBHF, 5 FX3 % E G AR B 8 s k. B GPIO28 T LV{ES, GPIO29 T FV {55,
FHN GPIO 22 AR AU BE R E AT (32 66) o % FGE IR A E 3% ) FX3 B 12C Skeij i BUG AL s
LR, B, O 720p AT EAL A, “HBEOERE” HISR R E B,

Fish AERAE B, ATBMER IR AE SORGIER B AR & 17 B AT A B E .
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7E “Signals” (55 T, ALV R FVIEEH NN
7E “Signals” ({5 T, A nSensor_Reset iE&#H— it
1E “FX3 peripherals used” (i FX3 4M&) T, 3% 12C. IXFET LLEE FX3 12C £ 4%

7E “Interface type” (BELIZRA) i, %3 “Slave” () o T EG LRSS RA B, FFIRShEHE S 28,
PRl GPIF 11545y &A1

5. £ “Communication type” CEIEIHAD T, #EF “Synchronous” ([F25) o IXFERBE T E EUGAL BEE F A7 1)

A

TE [

6. {f “Clock settings” (& E) T, & “External” (4hH5) . EUSALEKEE A GPIF 1 RS 1) PCLK {5
o

7. fE “Active clock edge” GEHEhEEY) Bk, & “Positive” (BT . EHGALRSSA T ETHE BB A
P4 o

8. fE “Endianness” (FHfF) Wik, & “Little endian” (ERALAE5E) o FH IS R E R M & bt — A%
D BRI Y . X F 8 i, E B A,

9. fE “Address/data bus usage” b/ AR S 2RI AEOL T, EFE8bit” (847 . EGIERIRML T —18

for R B e 2
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17. B0 E R

/" Start Page !

Interface Settings:

Interface Definition Statb

FX¥3 peripherals usad

[#]12c [0 125 [ uarT [ sPr

Interface fype
) Master

5Ia1.'e

Communication type
5-].!'F|Ch ronaus

) Asynchrenous

Clock settings
) Intemnal

External

Active clock edge
Pn:lsiti'.fe

() Negative

Endianness
Little endian

_/ Big endian

Address/data bus usage
Data bus width:

s Bit () 16 Bit (©) 32 Bit
|:| Address/data bus multiplexed

Mumber of address pins used: 0

Special functions

Clwe [Cloe DLE
alE [0 oack [0 orRQ
Sigmals

Inputs: | 2
Cutputsg 1

DA flags: ©

“|/O Matrix configuration” (1/O fEFEECE ) BIAEMEN LI 18 Fias. B N RTEE B NG5S 1R, XE

BAEE S AR Sl (i, WA GPIO v A Bt i D

T B DU 445 5 BRI 6
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P 18. 24l HIHE R

17O Matrix Configuration

EZ-USB® FX3™ Application Processor

J J

70N AR FE 2% X Fh s INPUTO AR25 7] AT RS S B, anl&l 19 Fios.
B 19. INPUTO HIERIA B

Mame: INPUTD

GPIO to use: |eP10_17

Polarity
() Active Low

@ Active High

Coc ) (omes )
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BAESARIBECALY, 3B GPIO to use: ” (MM GPIO) #E N GPIO_28 (£ 66) . WKHetE{RE: N Active
High” (FESFARD - BITE, XUEMERRERmE 20 Frx. S “OK” .

€ 20. 4w INPUTO &1

Input Signal Settings
"

Mame: LW

GPIO to use: GPID 25 -

P_u:ularity
D) Active Low
@ Active High

RSk, W INPUTL AR, 5 S ZECN FY, 3% GPIO W B AN GPIO_29, F{fisttt hm a4k (B 21 .
K 21. E4w%E INPUTL B

Input Signal Settings
o

Mame: Fw

GPIO to use: GPIO 29 -

Ffu:nlarit'_\.r

() Active Low
@ Active High

M OUTPUTO #2841 22 (B M B N A .
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22. C4miE ) OUTPUTO J& it

_
Output Signal Settings [

MName: rSerscr_%ese‘I

GPIO to use: GPIO 22 -

Output type
@) Early

) Delayed
Palarity

@ Active Low
(@) Active High

Signal mode
! Toagle
@ Assert

XPHESERR THEORE. HESEYE (WES 250 B, GPIF Il Designer {IFTA HA P 2844 587, LURBMZE . 151
W, ZAERBEAS TESEK, MAZEHAMANR R Hib, JEEFPRESHGT T RN, "] HEE SR
n LV A FVES) BENE RN T RPIERFREED,

3.6.3 ZHPIRE
JEi T State Machine CIRENL) TR AT LA FRREN & FE. RSN THERE T H =D
1

RS
2. (ERIRAT IR
3. EFARAE T EOR IO A F RIS RS 8] (e

3.6.4 2] GPIF 11 IREHL

M State Machine CIRZSHL) EIHRFTFFEIIE. KRB BTHEAPFOIRZS: START fil STATEQ. Jo&kfh#5#k
(LOGIC_ONE) ¥EESRE (KB 23) .

Bl 23. Flas R LT
GPIF™I Designer [CACypress\GPIF I E_signer\.lmageS;n
File Edit View State Machine Build Tools Help

Ao, fifiopy 06| & we |
" StartPage | Interface Definition |  State Machine
START
dQGIC_o
STATED
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=

WX START HEFRH H AR START_SCKO 1f LAZw#%E START RS ZH. FIFE, ¥ STATEO RS
%%k A IDLE_SCKO, ifiid “Repeat actions until next transition” (S #/E BB &4AE T — Mg Iy1E) AT L E
TERINZIRESRS, ARAE —IREEERIEZRE NGB B 3R A . W FEBERRES, WRRE, MERERE
ST I

B AHRER RS AMEIFERE “Add State”  GRIPRE) T, w7 LRI —AMEeREG .. WEHZHIRES, JF
B EMAFRECA WAIT_FOR_FRAME_START 0.

BI7E M IDLE IRZEF] WAIT_FOR_FRAME_START_O IRZSHIFE Hol e bn iU B AE IDLE IRSHER O B o iZehifs
AR, TR K RARHERE WAIT_FOR_FRAME_START_0RZSHIT DL E . FEIRSHEN BR—
ANNIEF T, FomEA O BENL . WIRERSHE CAT A7 B BB R AR, IAR 0. EHsl. iHE,
RS VIHRIE BATATAT 5 AF

n

w

Bl 24. DPR 1 3 3MLER

START_SCKD

™

.,
w,

.“5{:_:‘.5

IDLE_SCKD

i

T WAIT_FOR_FRAK

4. BEEXEHEHRL LN IDLE_SCKO %] WAIT_FOR_FRAME_START_0 #if#H AR (& 25) . iEER, LV H
FV SR AARI, CUWR CE i A RHEE G 5. BEAEERCE PV, EHEALEAGES G EAR. Sl
Not #%48, FEANMATOAKER “1” 5. REEFFVESIHAE “Add”  GRIDD #d (Exd FY i)
LIRS “IFV” AR WATUIEARMAE OHEA “IFV” BEMAZAR. X, ZE8E 26 .
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[ 25. W e 28 Je B B R 1z R 1

p
Transition Equation Entry Elélg
B

Triggers:
LY

H

LOGIC_OME
FW_TRG
DMA_RDY_CT
DMA_WM_CT
DMA_RDY_THD
DMA_WM_THO
DMA_RDY _TH1
DMA_WM_TH1

Equation Entry:
IFV

] 26. CLgh 41 e e

START_SCKO

\'_aizc_c NE
]

IDLE_SCKD

[ | ]

1
& \%\ WAIT_FOR_FRAA

5. 1 WAIT_FOR_FRAME_START_OIR&E T, FRATEVIAWHAFZ TGS FOVTHEE OB G (PP IRAS BT Fi b
WG, BATEFEB— T, AEiHH DATA HHEHERA S ER T 0 21X, T ADDR 408 04 F e B
T 122X, GPIF Il Designer 47 E%& (¥ “Action List” GREIEFIF) & LN R KRS ERIERTT. BAEIEANE
EARMEPRA S, FER BB BPRSHE R ERIENE N . % LD_DATA_COUNT 1 LD_ADDR_COUNT #:
YEHiF7 2] WAIT_FOR_FRAME_START_OIRZASHEN .

6. EARGESEERM, ENEPIREHEF ERIEL TR, R mEFANEEER R, WE 27 fon. R a%E “Counter
mask event” GHERBRRCERAE) BIEHE, MrH 8l 20 R e B nT DA B A iR
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K 27. LD_DATA/ADDR_COUNT #4F % &

=)

-
Action Settings

Counter type
@ Up counter

) Down counter
Counter load value: 0
Counter limit value: 16367
Counter step value: 1

|:| Reload counter on reaching limit

Counter mask event
=
L

FF E—58%, filE START_SCK1. IDLE_SCK1 fil WAIT_FOR_FRAME_START_1 £k .

BII—ABHN PUSH_DATA_SCKO IHRRES CEEBARBEIRIEAZES 0 1D o REF NI —E
BAE RS TR R GPIF I B0 b, XA DS RS) P E T 0.
BjE— M WAIT_FOR_FRAME_START 0 state 5| PUSH_DATA_SCKO IR 4% .

C YREEZ AN, MAfA BV ALV FHEE B FV&LY AR R4 . 4 BLIREF AN 28 Fiar.,

| 28. PUSH_DATA_SCKO FlH#:# %1 FV&LV

WAIT_FOR_FRAK
——————— D DATA_COUNT

P ELY

PUSH_DATA_SCh

¥ COUNT_DATA#AEAME] PUSH_DATA_SCKOIRZEH . XK, DATA (BT 0) T IMEK/ERA PCLK
BB s,

¥ IN_DATA #AE7INE] PUSH _DATA SCKO JRZEW . ffFiZ3/E v DANEE B 28 L il BaRE, B E0E 5 A3
DMA ZZHIX 1N o

¥ LD_ADDR_COUNT #{E¥# N3] PUSH_DATA SCKORZSW, DLE#Z ADDR 488 . LAk, Hasma g
TE SR T S B PRS2 Bl . ADDR R HE AL B SCKL N 215,

7t PUSH_DATA_SCKO RZ&H, 4itE4AE IN_DATAJE!E, i 29 Firs.
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& 29. PUSH_DATA_SCKO0 #/Ei% &

- -
Action Settings M

il

Thread Mumber: Threadd -

Sample data from data bus

Write data inte Data Sink

15. WM& FRA PUSH_DATA_SCK1 k4. A& M WAIT_FOR_FRAME_START 1 [k#&%] PUSH_DATA SCK1
RERFER, FHmEZHER AN, LUE FV A LV #giAR &4 K COUNT_ADDR. IN_DATA I
LD_DATA_COUNT #AEEIMEIZIRE N .

16. 7£ PUSH_DATA_SCK1:RZS, 4wf%E IN_DATAEAENEME, HH AW Threadl, #n& 30 fizs.
& 30. PUSH_DATA_SCK1 IN_DATA ##1E

-
Action Settings u
Thread Mumber: Threadd -

Sample Gt from iy

Write data into Dats| Thread2
Thread3

17. M PUSH_DATA_SCKOIRZA#] PUSH_DATA SCKLRZAHHEH, i3 {EH“LV and DATA CNT_HIT Az r]
DAtz 37 4 SN

18. fil # M PUSH_DATA_SCK1 AR & #| PUSH_DATA SCKO RA M ## . k¥ )51 . @i H LV and
ADDR_CNT_HIT"2A AT g 8122 4 1) A s

XA A A BOT AN DMA Z20h XL 5, % GPIF e [H]EAT (D). ] 31 SRR
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K 31. & 10 SR T35 Bk

-"-.;‘\_
¥ .H"‘*-.,\_Hh I:__.-
WAIT_FOR_FRAMN WAIT_FOR_FRAMN ___.- :
LD DATA COUMT LO_DATA_COUNT =
LD ADDR_COUMT LD _ADDR_COUMT

|FVaL
I
PUSH_DATA_SCH PUSH_DATA_SCH
SLDATA e ———
COURNT_DAT. EriALnlm =N COUNT_ADDR
{ LD_ADDR COUNT [~ | LODATACOUNT

LWL L

19. 1§ L2 A LINE_END_SCKO"WHRA VRN F] PUSH_DATA_SCKO MR I

20. 12HCNLINE_END_SCK1"BIFNRAS TN E] PUSH_DATA_SCKLRZS Al

HEGALRASTIHE T — MR, R LV G SPBOETIA, Mt NZPIASIRES . @ TR GPIF 2k
E BT HE HRAE, RIS 0 BT 1 PIIRH 2K LR

21. PUSH_DATAIRSFE=A1TREMIB e, 1H GPIF || TGRS H i 2 RAEZ AN, @ glg—4
FERUIRAS A LA BE =R 30 BR, RS RIATAEMIE, & RREMNNREZ M =ANE H 4. N T HRiZE
£, & 32 BoRIIZ— IR ARIESAF 1. 2 8 3H#HEMRAE B, C 3 D.

Kl 32 RA& A EDRIBHI&MF 1. 2813

22. BB 5 GPIF | #H3#%, FTERMBIRE A2, W&l 33 Fix.
K 33. WINEPLIRA A2 BLS GPIF I 3R

O-@
‘1 @2 3@
23. BIEAE B RURASEH 19 LINE_END RE.

24. f)7 M PUSH_DATA SCKO:RZF] LINE_END_SCKO RZAAE#H GZEE#E AR AR (notLV) 7 ) .
25. f)## M PUSH_DATA SCK1:RZF| LINE_END_SCK1RZAME#H GZEEHEHE R AR (notLV) 7 ) .
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26. 7E LINE_END_SCKOIRZE T, GIE¥rIRE"WAIT_TO_FILL_SCKO”,
27. 1£ LINE_END_SCKLRZ T EIEHIRA“WAIT_TO_FILL_SCK1”.
2 DMA G2 X AR EN DU BN B, St NIZPIARES

28. B @ M. LINE_END_SCKO IR 7 3| WAIT_TO_FILL_SCKO R & BB #H (%% e id 1 #% % A R Cnot
DATA_CNT_HIT) *) , i 34 fizs.

Kl 34. DATA_CNT_HIT SRRt 8% OOk B8 g FEAR BR

ol

" B
Transition Equation Entry E@lﬂ
LINE_EMD_SCKD Triggers:
L » | Add B
———] Fv
- ADDR_CNT_HIT
DATA_CNT_HIT
LOGIC_OMNE
FW_TRG
ChiA_RDY_CT
DMA_WH_CT [ (]
WAIT_TO_FILL Si DMA_RDY_THO | ) |
DA WH_THO -
Equation Entry:
IDATA CNT_HIT “
b ——

29. A M“WAIT_TO_FILL_SCKO”ik 4 F|“PUSH_DATA_SCKO™RZ a5 GZEH A AR LY o — HiZkf
B, BRI TER AN EBEENIRE .

30. A1) & M “LINE_END_SCK1” ik % | “WAIT_TO_FILL_SCK1” 4R 25 () # 3 (% % # {8 #% 3% 24 X Cnot
ADDR_CNT_HIT) ") .

31. AIEM“WAIT_TO_FILL_SCK1™R 4 #*PUSH_DATA_SCKTRZAMIE# GREMA ALY .
32. 7E“PUSH_DATA_SCKO™ R4 TR IIHHRA “WAIT_FULL_SCKO_NEXT_SCK1”.
33. 7E“PUSH_DATA_SCK1{R# TR IIHHRA“WAIT_FULL_SCK1_NEXT_SCKO”.

34. TEIXPHAMIRAIAE (WAIT_FULL_) , EHEALIEIRIE DMA St XA Y& 4. Bk, F— 7 ik
8 A 24 BT JE AU GPIF 272,

35. fi] & M “LINE_END_SCKO” R # % “WAIT_FULL_SCKO_NEXT_SCK1” IR 25 ) #% #e (1% #% % i i 2 R
“DATA_CNT_HIT") . & 35 EIRiRAHLIKIX A 5.
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K 35. RN WAIT_FULL JIRZS

LIME_END_SCKO PUSH_DATA_SCH PUSH_DATA_SC}

COLNT_DATA — " .= COUNTALDR —
IN_DIATA LSRR paTa
——4—— D_ADDR_COUNT [ | LD DATA_COUNT
™~ L e LV&ADDR_CI
\ . ’/,‘ \\
| S
[ ____: ’r/_:_' L \—\:_ W1 _Mik
.,
II /// ) s
WAIT_TO_FILL_5t WWAIT_FULL_SCKI WAIT_FULL_SCKC

36. B & M “LINE_END_SCK1” It 7 % “WAIT_FULL_SCK1_NEXT_SCKO” It 7 ) % #e (1% # 1§ H 2 KX
“ADDR_CNT_HIT") .

37. G M"WAIT_FULL_SCKO_NEXT_SCK1”IRk#&:#]“PUSH_DATA_SCK1”IRZ&ME#H (GZEHfE HARLYY) .
TEER, ZEESTEAE R PO B

38. il M“WAIT_FULL_SCK1_NEXT_SCKO”RZ#|“PUSH_DATA_SCKO™RAESRI e GZEHAEH A RLV) .
36 AR RIZRIRAS LI —H 57

<l 36. DMA Z& ! X S S 11 4

LINE_EMD_SCKD PUSH_DATA_SCH PUSH_DATA_SCH LIME_EMD_SCK1L

COUNT_DATA —— " —————— COUNT_ADDR —
TN_DATA VLR iy paTa
————— LO_ADDR_COUNT - LD DATA_COUNT
“'\ Ly r/' Cl
. e N - |
- - Py
, -~
l /{X:“\-; - \‘\\ i |
L m ~ - 1
7 \ X e
b d ADDR_CNT_HIT -
WAIT_TO_FLL_S! WAIT_FULL_SCKI H-H"H-.__ W.\\]‘I’_FJ___SC-C//‘ ‘\\H\ WAIT_TO_FLL_S!

39. 7E“WAIT_TO_FILL_SCKO™RZ& T8l #RA“PARTIAL_BUF_IN_SCKO",

40. 7E“WAIT_TO_FILL_SCKA™IRZ T A& #rIRAEPARTIAL_BUF_IN_SCK1",
PARTIAL_BUF RERRMLHR, XK, &5 DMA S XGERIER . 24 CPU M. GPIF I AL s i il sk F, &
WA BEIRZ AT ) DMA 11X

41. {E“WAIT_FULL_SCKO_NEXT_SCK1™IRZ N INHNIRAS“FULL_BUF_IN_SCKO0”.

42. {E“WAIT_FULL_SCK1_NEXT_SCKO™IRZ N INHNIRAS“FULL_BUF_IN_SCK1”.

FULL_BUF_[PPIRARRMILE R AR & DMA S X PR G GZEMIX SHMN I GPIF ZF2HC80) « HT
GPIF 1l 61 TT4E 1% 2L 0 DMA Z2p X, R AT ] L Ath 48/ 0 A2 I PR A4 32 1 o

43. BN “WAIT _TO_FILL_SCKO™RZ&Z|“PARTIAL_BUF_IN_SCKO™RZA (I#EH: (iZi:4ud F A not FV*) .
44, G MN“WAIT_TO_FILL_SCK1”RZAF|“PARTIAL_BUF_IN_SCK1IRZA B G2 #E AR not FV") .
45, BJEM“WAIT_FULL_SCKO _NEXT_SCK1”IRZAF|“FULL_BUF _IN_SCKO™R&SMIFE# GZEs#E AR not FV")
46. A1 M “WAIT_FULL_SCK1_NEXT_SCKO”R#&F“FULL_BUF_IN_SCKA™IRARI# e Gz A not FV*) .

47. 7E“PARTIAL_BUF_IN_SCKO0”. “PARTIAL_BUF_IN_SCK1”. “FULL_BUF_IN_SCKO"#1“FULL_BUF_IN_SCK1"If
AP IEAE Intr_CPU”,
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48, TIHCRAFRAME_END_SCK_0”, Ff H#%M“PARTIAL_BUF_IN_SCKO™Ik & #]“FULL_BUF_IN_SCKO™R &)
e (%34 Fl“firmware trigger asserted (FW_TRIG)" A . A5, #HINI—AMFRAME_END_SCK_0"RZ
FI“IDLE_1"RZS A (Rl (A 28 firmware trigger de-asserted (IFW_TRIG)")

49. K LT £ — %, fil 2 ¥Rk & “FRAME_END_SCK_17, Jf %% fin M “PARTIAL_BUF_IN_SCK1” Ik % 3
“FULL_BUF_IN_SCK1"IRZ&KIFEHe (R4l Fl 12 30 “firmware trigger asserted (FW_TRIGY . %5, @M
“FRAME_END_SCK_1” R 7 % “IDLE_0" R & 1) #% 4 (¥ #8419 & 5008 “firmware trigger de-asserted

(IFW_TRIG)") .
& 38 BRI R BEIREN. SKE 12 Mk, FEXFITETZERMT PUSH_DATA RS, XFER] LAE MATPIRES
TR % PR A

50. i it ¥k File-Save Project As"{#7FiZI H .
51. A 37 hnss SR Build BIFRGR B%I0UH o 50 H S B O RO SRR
K 37. BUILD fZ4#

[ ch i besigne TP DGR maseaan

File Edit WView State Machine Build Tools Help
Halld

Start Page 1 Build project (Ctrl+Shift+E) r“hi“f

i 0 B | 00% - &

START

52. AW HKEH . EIHHIF, SR EBICN cyfxgpif2config.h (330, G E ko, B4
&I GPIF Designer Il 4818 T % GPIF | NS E RS . FX3 [R5 # X s BRI E GPIF 1 3 RS
Mlo B2 BEEREZ I, WiMiZET GPIF || Designer #EATH#1E.
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Kl 38. e IRAHLAIHER

START_SCKD START_SCK1
lLOGIC_ONE T.CG:C_C'T\E
IDLE_SCKD WAIT_FOR_FRAN WAIT_FOR_FRAN DLE_SCKL
—
IFV LD_DATA_COUNT LD DATA_COUNT
LO_ADDR_COUNT LO_ADDR_COUNT
—_— — e
.:'\"
FVELY FV&LY
LINE_END_SCKO PUSH_DATA_SCH PUSH_DATA_SCH LINE_END_SCK1
- -
1 TA ——— .
o pams LVADATA_ CNT count s IV
LO_ADDR_COUNT LO_DATA_COUNT
LAY LV&ADDR_CNY
l VDATA_CNT_HIT \
IDATA_CNFHIT IADDR_CNT_HIT
ADDR_CNT_HIT
\FW TR WAIT_TO_FILL_S/ WAIT_FULL_SCKI WAIT_FULL_SCK \ s
IFW_ \
IFW_TRG
IV =N IV v
PEDELEL A . |FULLBUFIN_SC FULL_BUF_IN_SC PARTIAL_BUF_IN
INTR_EPU D 2‘-—-—-____________- INTR.CPU INTR.CPU
FRAME_END_SCi _'_ﬂ_,_,_,—’“‘"
i
= E
_'__'d_ﬁ_'_'_ﬁ__d_f FNTRG FRAME_ZND_SCH

FW_TRG
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3.6.5 4% GPIF | BOKEHANE
KEFNARRIAESEEORE GFTRE) o Flan, REGERSASIC BF 16 8Lk, BAETHERE
MGPIF 1420, (FHAE TZBIR A2, IR I HPRITHAE:
1. #TJF GPIF Il Designer FF[f) ImageSensorinterface.cyfx WiH. CREEEGIFZTH) .
WK% FE File->Save Project As.
N H IS E N GG NALE, BN GIE AR IRAEZIE
KAHATFH IFRITE (File->Close Project)
FIPIR 3 FRBATIRAFIIINE
7f Interface Definition (3% ) E&IH-EA 1k 16 Bit &30, LM T Address/Data Bus Usage (Hiudil/4dE &
ARMEREN ®E.
77T State Machine CIRZSHL) &TH&.

RSN BT, Wdi WAIT_FOR_FRAME_START RA&H1#) LD_DATA _COUNT #4E o Bt s i R 2 18 i
5 8183,

9. %} LD_ADDR_COUNT #{E 34T HH R g AE .
10. fRAFTH
11. 4miETiH .

12. fE0 0% 3 Tk WAL E N, K ERIE cyfxgpif2config.h Sk & # B @ 4B H H b . W0k A
cyfxgpif2config.h SCHRAEAE, EERTE. TEMAIEM zip SO SR E D H H 3% cyfxuve_an75779.

EE: WK GPIF I BT EECh 32 A, EHITRE 4+ iomatrix FtE 1) isDQ32Bit Z4 4k 1k & N CyTrue.,
TN HH FEEERR A SR UVC 1 [E£E DMA JEIE .

o oA W N
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4 #E DMA &%

GPIF Il fitl CbERAREZ OB (PIB) W—i4r) B LAES=Zn]E 100 MHz, 1 HAE 2289 32 7 (400 MBps)
N T KRR BIN T DMA Z0PIX N, GPIF I i 24 GPIF ZFEER:E] DMA A= &Ry (nzy 3.3 HAd)
AR T PUA GPIF 2B FE R A . B 8 FH 3 R R GPIF ZBFEr Bl s (18 39) — 4% 0 5 GPIF £5 7% 0 /3%,
#PE 1 5 GPIF 2672 1 MHIE. £ E—F Wit i GPIF 1NRZSHLA LI GPIF ).

39. GPIF | B2 B IALG

Processor Interface Block (PIB)

Socket 2 Thread 2

\

Socket 3

GPIF 1l
N
~N
A ~N
< -~ — N External
~>4—>
- 7 Data Bus
g

U thch
\
\

Thread 3

N L DMA ARfa, N DUASE P RS EH] T B T8 18] 40 BORRORMAS AL —MERSIRAM A
Hm s

K| 40. BERFIRYE DMA #5855 51 22 % $E
Socket Linked List

—

EX3 RAM DMA Descriptor 1
Address Al, Length L,
SOCket Next Descriptor 2

DMA Buffer 1 ¢

DMA Descriptor 2
DMA Buffer 2 Address A2 Length L,
Next Descriptor 3

DMA Buffer 3 i

T DMA Descriptor 1
Address A3, Length L,
Data Next Descriptor 1

L

BT IRAZ EAARST 0— AER S, IR S FR Ty DMA AT . SR MEATHEE T DMA Zert X [t
HERHC R, BLRZARIA R A DMA HlARF a4, BEETIa T, SHAMUGR % DMA AT i — MR AT, XFERTL
Ha Heti e eh BUFRIR T I BE A BT 22 19 DMA Zpb X A-far L N9 )5, IZBEE TR R T MEdR, HFaRssks
FHAEHRE] 75— DMA Zrh X N .

ARG B T AR R, U UAEAEE 8 AR A B E SR DMA Zepb X i, 1 Hax g X T L E
ENHERAE . Blan, 5] 40 PRHE R LU B R AME R DMA 87 .
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Kl 41. {fi ] DMA A5 1 1B1THIERET
Socket Linked List

—

EX3 RAM DMA Descriptor 1
Address A1, Length L,
1 SOCket S Next Descriptor 2

LI DMA Buffer 1 | ’ ¢

A DMA Descriptor 2
DMA Buffer 2 Address A2 Length L,
Next Descriptor 3

DMA Buffer 3 ¢

T DMA Descriptor 3
Address A3, Length L,
Data Next Descriptor 1

L

R A1, ZAEEANE T DMA AR 1, I BARFHRMETF T AL bk 27T, BEELH L Ehgm. X0, Tk
& DMA #5855 2 0 Hth b A K S E (A2 F1 LD BHTHRERERE (F42) .

K 42. {§i [f] DMA A% 2 isiTHEE Y
Socket Linked List

e

EX3 RAM DMA Descriptor 1
Address Al, Length L,
SOCket Next Descriptor 2

DMA Buffer 1 ¢

A2 DMA Descriptor 2
Li DMA Buffer 2 | == Address A2 Length L,
Next Descriptor 3

DMA Buffer 3 ¢

T DMA Descriptor 3
Address A3, Length L,
Data Next Descriptor 1

[

TEIE 43 th, ZIEFER R =4 DMA HRRF, &M A3 HhEFF IR R . &% L 715, J46H DMA Rk fF 1 &
Rizr5.

K 43. {# ] DMA #idfF 3 1217 EHRY
Socket Linked List

—

FX3 RAM DMA Descriptor 1
Address Al, Length L,
SOCket Next Descriptor 2

DMA Buffer 1 ¢

DMA Descriptor 2
DMA Buffer 2 Address A2 Length L,
M Next Descriptor 3

DMA Buffer 3 . ¢

A3
T %| DMA Descriptor 3
Address A3, Length L,
Data Next Descriptor 1

L
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K 44 RoR1IK 2 DMA BRI TEA N A . ARBHER T =A LK DMA 20 X, TR ANRTEIEH . FX3 435
HhEAL T2l BEOFERFR B T IS IR E L TR R IR T . 2L Ok B R 45 R R ik 1. NI
BILBRA T AEBHR R BN E DMA 2P XN, 75 200 B 7 BT IR E 7 51

IR L KA T DMA #5512 E#HF N . $EE L DMA XA E (AL « DMA ZpPX K/~ (L) i
TAMERSF (DMA R 5F 2) fIfEE. HEEEE 2,

IR 2. B EERA R A T AL ML) DMA 2P X . (4058 DMA 2t X R/ L B E /5, 3P E% 3.
] 44. DMA 147 17

0 DMA Descriptor 1
Buffer Address: A1 — Size L
Next DMA Descriptor: 2
DMA Descriptor 2
Buffer Address: A2 — Size L
Next DMA Descriptor: 3
DMA Descriptor 3
Buffer Address: A3 — Size L
Next DMA Descriptor: 1
Al
DMA Buffer 1
Al+L
A2
DMA Buffer 2
A2+L
A3
DMA Buffer 3
A3+L

SIE 3 N4 HET DMA #5R 5 1 AriB A1) DMA 518 %F 2. 3REUE 5¢ DMA 2 IX 1947 E (A2) « DMA ZE0 X [ K/
(L) BLET— MR (DMARRTT 3) KIER. BRI 4,

WU 4 REAR MBI T A2 k) DMA Zert X . &4 DMA 20X L SR seia, F R0k 5.

U 5. T DMA HHF 2 BT 1 DMA HA%F 3. 404 % DMA ZEnbIXIALEL (A3) . DMA ZE X b
(L) LT — kR (DMAREERF 1 11 8. #5536,

U 6: PR IEI BT T A3 KL DMA ZEIPIX . i DMA ZE I L B0 SR, FEI5 08 1.

R R AEHE S B AP A B3 RO R AP T — /> DMA AR IO IFE A 1 B I e el
PRI AR, WRUSVELRAS T2, o T R RAESAIEUL, UL DMA ZE0DCR MR B IUIE K 10157
CHEA [ DMA 81X VS B 2B 5 AR A (LV=0) IR/ AT, fERESERR, (IS ok R ek
D, MR TR R
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WE DMA 5 X K /NETF 2 KB —ANMFF %, KA BULK A #r A 4F]H USB 3.0 i KRR #EE. USB 3.0
SR BULK 3y i KATIA 16 PNk x 1024 741, X /2¥ DMA ZEf X /N E N 16 KB HIJR A .

AR Rl R B A — A B R A P AT DD B AN TR B IR (R ). DR, WU A A B S BAR A
PUNAZEE ) DMA 2P X o 8] 45 BRI T XU R ISR LA R PATHI &0 3. B35 0 FIEH:F 1 % DMA
ZEP X VT A 43 A R A A BRI gR i Sk (BORES R e o BB ‘a” M ‘b’ HYIFEN KA.
IR AT EAE T DUV DMA IR PR RAEX IS 0], FFA1F GPIF || EESGE0E B i B NS AF A8 P o X D BR[R]
K 13 Hif) “Step” ZRAHXT Mo

K 45, WERT 14 L5

0 DMA Descriptor 1
Buffer Address: Al — Size L
Next DMA Descriptor: 3
DMA Descriptor 2
Buffer Address: A2 — Size L
Next DMA Descriptor: 4
DMA Descriptor 3
Buffer Address: A3 — Size L
Next DMA Descriptor: 1
DMA Descriptor 4
Buffer Address: A4 — Size L
Next DMA Descriptor: 2
Al
DMA Buffer 1
Al+L
A2
DMA Buffer 2
A2+L
A3
DMA Buffer 3
A3+L
A4
DMA Buffer 4
Ad+L

ARR L RBIEETR, BT 0 BT 1705013 DMA HiiR7F 1 Al DMA iR 4F 2.
AYR2: BRI, BT O KR ME] DMA 2P X 1 . AN L Hsids, HH R IR 3.
IR 3: GPIF Il Ul GPIF 2672, M bl iRt Esy. S5y LIHaR M2 DMA ZrtX 2 A, [

i BT O F N DMA AT 3. fEEHT 1 se e i BN L VERI, B8y O Rz A M4 ] DMA ZphX
3.

BPR 4. GPIF || BUAE D)ol 2 AR GPIF Z6R2. X, &85 0 KK L ISR fL4m 2] DMA Z2mX 3 . [FI,
BT LEBEUR L2 DMA H5A87F 4 ), DAESLE TR 2] DMA Z2rilX 4 . E87 0 Sepiftin L K%L
fa)e, HEEPIRS.
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HI 5. GPIF I MEET 1 EUER B S DMA ZMIX 4 N. AR, Ei#5 0@Eini DMA f5R 5 1 DI &K 5k
fE4E DMA 200X 1 . &R, S8 5a 558 la HAMF, RXANETERNERT 1 K453, B Lsme
R HEA T

IR 6: GPIF | FXVIEZ TG, BT 0 FEKBKEN L MEIEHE DMA Z X 1 . X, BT UIBWHHEE
ErEgaiR, ik DMA X ohas. R, Z85 1% DMA #3855 2 st % B &5 %) DMA Z X 2 N, X
B, R B BT B R D B 3.

HAJEFE (USB) NZH KR T DMA 220 X (FH BABRIR GPIF I I RAMIAIEHREEL) 1, GPIF Il B354 fetk
WOUREOE . AR ARG (O A, BT EREIE, U DMA 200 X SR 20 . IXFE, T 5
ANHEGEbrEwER, T HI RS — . Kk, E8—WURE R S NSRS ESEERY, T
fRZALH]

MR 12 Fros e i, — itk & LR 0 DY AT REIRAS 454

m BRI 0BT O DMA 2 IX

m BRI LERT O DMA 22X

BT O &5 T RN DMA X

m BT AR T R DMA ZiX

XA ) DMA X, CPU TR B ZZE M X L% 2] USB B ES -

HIEAER uve.c XA AR CyFxUVCAppIninit (B8 %0AT LR 3l DMA iliE. 72 CyFxUVCApplninit B K
“dmaMultiConfig" &5 4% DMA M IE A E FEAN N AT T HE X BRZEM % E v MANUAL_MANY_TO_ONE.

FAh, KEE R R E] USB 3.0 EHLE USB i ML B oN(ERE 16 Rk x 1024 Z (W BULK i &l 8 fE
“CyU3PSetEpConfig” % [ “endPointConfig"4h ¥ T LASE I8, Hluim s % 8 & N“CY_FX_EP_BULK_VIDEO”

4.1 DMA ZEMXEIMHRAR

AT T T aIE FX3 DMA X, 3 H Ti% 8 H .

m DMAEIE R A TES 3.3 TR T T 4.

m TEZNHT, GPIF I HIT/ENKIESR, T FX3 USB HLIG/E RIS .

m ZNAEH T GPIF I S ) GPIF ZFE U1 #ME 68 DLIBE 6 = e $dE .

B CYRIEEETINE A DMA AT, BRI DMA 200 X DL E 1ZE i X e B Re s T 5HAE. K%k
BB IDIRESON “W3)”7 , WER DMA ZH AT, BEaEdE S AT FX3RAM . KIAEH: 782 DMAZ
MIX, FUTSHEE.

B YRIEREETEMNENDMAZNIX G, EaRRSE, UEENERET T LAY i DMAZEMHIX . ZEERRN “ 2
TR BRI B3 . SRJE, DMA BITE DMA 5 X f£1545 FX3 RAM. RIZEHT RIET —1 DMAZ
MIX o ZpX RIERIESRAN HIA T A REp 3. XRSHEFATE FVv=0 MR R K

m R DMA Zph X SE W E, JF HAEWite iR E R S8, WaBSERES BT, RIZERTEH DMA %
WX ERBiE, KHAAER FX3 RAM K, UIHEEI—ANZ 1) DMA X, SRJE 4 45 NS dE I -

n CHBINEETINET — DMA AR, B AR DMA 2 X LA 1220 X2 B RE gk T i /. W
F DMA X it BREETSBERIRESCN “iE3)” , DUEI FX3 RAM F%0E. il
DMA ZZIX, AT E4RAE .

m YBERFEIT DMA X ETEMEIRE, EoBidie, UATKIEERFARE% TN DMA 22X, Bk
EETEKT DMAZ X,

n RRBREETNEREETERH THER DMA f5R5F, B4 DMA Zab X1/ 2 IRAK BT DMA #iRf5fiE
B K FE K iE BT AR ER 72 B | shidfE .

m EZNHE, BT CPUFERIN—A 12 F9H UVC brk, KR IZEEZETFARINERE T T EINE AR DMA #
RFFH .. RIXEEFZINEN DMA R FRE TR H DMA Z0hX, X2 ph X A7 T B E BT B 73811 DMA filiik
TFH8 R AN . DMA i X 12 F i mfe it & L.
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. HTFREERTARRER T T AR DMA 8%, Ktk CPU L& H LS ER T ARIER T2 17 DMA
M XARSHIE S . X2 DMA JEIE K SEEAR N “ T3 DMA” B8R .

m  GPIF Il k% DMA Zm X 5, ¥l R Wn@sn CPU. 4805, CPU WINARL{E B35 DMA Z2rhIX 4433 B4k
2% (USB 2 0O8HL)

®m  {E GPIF Il fl], DMA ZE X o FIAIMEIE g B sh 2, e 3 FX3 RAM (KRG DMA 2 IXBRAN) « A
F2 CPU KT,

 EMERSE RN, RS DMA S X ] BRI e . XA, CPU &F 313 DMA X, R iZgm X 4%
%3] FX3 RAM. ZIRAEMFCN “sRilass” .

5 FX3 B

AN AT A R A T8 R 45 SO i) cyfxuve_an75779 SCEER T . #W5% AN75705 — “ EZ-USB FX3 A
117, TR E AR E S NE] Eclipse TAEX Mo M AT AT g S 2s, (HH P b Ziid@nt /4 F sensor.c il
sensor.h S AR E I UG A S e fl B AF, DA AT DL BG4 B B AR . X eSO AR R B I E A i) o5 7 55
NAZAE %A B L S IARHD R AL B EUG AL 2%

AL 2 AR 3k (Aptina) fRIEER, AR HZEICHIES 6 TR N A, WIS R TR L) sensor.c I
sensor.h SCHRE R E AR AN R o 3 2 0 H S it A T 6 In & AT DL BC . FX3-Aptina (55 7 711)
1 8L T A A A DL R AR B TR AT 1 7% BR KR

% 8. 7B H At

pras i BH

€ X SensorWrite2B. SensorWrite. SensorRead2B il SensorRead pi%(, LUEIT 12C 4 0% EUG AL KPS
AL BT ISR . X ek BB B AL R AR 1Y 12C S 28 b 1R 2 A7 35 M kb 19 9 B2 16 137
5E X SensorReset i £ n] U UG AL AR R A4k, Si4MEE A H Sensorinit B % nT LU 12C 504
PG A% R R B ONER N AR (] SensorScaling_HD720p_30fps &%)

sensor.c & X SensorScaling_VGA #1 SensorScaling_HD720p_30fps & %5 T oK B 5 A% Ik 2% T B 9 i 75 252 7
o XEERBUR (GO RREL, KUk, D AUE BRI E ML B R AR R e,
BT X SensorGetBrightness 1] LA M B4 A% 18 2% 10 7 B 5 1) 27 A7 2 S LS M, R IE T 5w X
SensorSetBrightness BT LUK R H S N iZ 70 N o IXSpRBUE IR, Rk, 6204l B %%
AR L B fe A SRR AT,
A8 T BUGAL RS R & (T 12C W& LRI GPIO HAi9R 5 ) o SO, WL FiE X B 1E K

sensor.h M 12C Prbhk.

1% 5 LAE sensor.c T HIFTA BREE W .

camera_
ptzcontrol.c

TE S HHEAL PTZ EHMT S EAER R XS EOR O FFR 2, TRk, A2l F EUR AL B 28 s 2 11
Ao B a4 R A EA.
EI7 %% uve.h T if)“#define UVC_PTZ_SUPPORT’#E, LAfiAE PTZ $2#IACHD 4 5 75 .

camera_
ptzcontrol.h

A AT PTZ 4% 5 7 &
A% T 5 XAE camera_ptzeontrol.c SO A T A BB B

cyfxtx.c

T e AR 2B D BT R A (12 SR TR ST E
TAE T RTOS Fl FX3 API JEFT I TAF b as B 948 &, LA K FX3 API FEFTF T 176 2 i BRI R 4

cyfxgpif2config.h

Sk3CAH GPIF Il Designer TRA M. THHEHR. WRGFEESEN, W GPIF Il Designer TH &4 —14
BRSSO B AR IH A Sk S0
A8 % 3 uve.c UK AP MM RIE &, LUR SIRLZAT GPIF IHIREHL.

uvc.c

UVC R 3RS0 B SURAS LS R % bl The GRBERT PTZ #HIBRAN) BRI Fh AL A i A =X
FISCREIT, RS S0

LTS T T 45 R 2

o Main: JHZ)FX3 %4, WEZF, ME FX31/0 flHZ) RTOS HiZ%.

o  CyFxApplicationDefine: & X RTOS HAT PR FH A2
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P

L]

o UVCAppThread_Entry: RF—ANMALMERE, HTHA FX3 AMBIRMEZRE, M8, %
Jii AL PRSI E I A 4

o  UVCAppEPOThread_Entry: &2 =AM HLREREL, SRERR DR UVC Frm il R 4 F FAH

LD R O AT A BRIX 1 3R

UVCHandleProcessingUnitRqts: A4t VC i3k, Fl-TALBE#CRE

UVCHandleCameraTerminalRqts: AbHE VC iR, T A& imfe

UVCHandleExtensionUnitRqts: 4t VC i3k, BT B #IckE

UVCHandlelnterfaceCtriRqts: ALFEAS A FH T4 £ i 5 L 6 11 VC 1R

UVCHandleVideoStreamingRats: ALHE VS 3R DUB ik

CyFXUVCAppInDebuglinit: #7146 H F4T EP (5 B FX3 UART itk

CyFXUVCAppInI2ClInit: #14A FH F B AL R AR L B ¥ FX3 12C ARk

CyFXUVCAppIninit: #1464t FX3 GPIO ik, ALBEIEILL (GPIF Il ALBEBS AL — 0D, fLRas

(BCE N 720p 30fps) , FI-FHMZSH USB #idk, FI-T USB f&4if i il B AL 25, LURH TR 50

M GPIF Il f£41 5] USB (1) DMA J@1E it &

CyFxUvcAppGpiflnit: #J4i GPIF IRESHLIFEBIE

CyFxGpifCB: AtH! GPIF INRZHLFTAE KK CPU Hilr

CyFxUvcAppCommitEOF: ¥ GPIF IR HLIRHLAHS 7 DMA 22 X K& F] FX3 RAM

CyFxUvcAppinDmaCallback: FRiEM FX3 B 3= HLAYH AU S

CyFXUVCAppInUSBSetupCB: AtHEATAT i BN L HEHIER, % ERRSBERENATRIXK UvC

BB SR AU, (R ARG B 45 1 A 1]

CyFXUVCAppINUSBEventCB: AbFE %A~ USB Fff, W {F. KYWiH &, SAMIkESEr

CyFXUVCAppInAbortHandler: 4% AF A A 4 172 BRI 3] 58 45 1Evd SR, 5 FH i iR 250K 45 1 S R AT

Ko

CyFxAppErrorHandler: 5 1RACE RE X2 — AN SR, ERTFEPATHIRGE CGERID

CyFxUVCAddHeader: {43 R LRI UVC ArSk i N 2R 5

CyFxUvcAppInStop: {515 GPIF IRZASHLIFE B DMA Fls s

CyFxUvcApplnStart: F¥4 DMA JBIEFE i Fl GPIF RS HL.

CyFxUvcAppProgressTimer: & /&24/ ISP (EUE(55 AbEIAE ) 750U S 5] B I 18] i 63k & 3% R

BRI, (%R K T B DMA RIS 5 I ST 4R 3

O O o O O o o o

[e] O O O O O

[e]

O O o O o

cyfxuvcdscr.c

BE T UVC NI USB MR RART . WR TG BB DTSR . BB R A B SRR I A%
5 BB BUZ M. UVC BVER S T BT & ERHEAME B .

uvc.h

AE BT E SN HPRESHIT R, CMEIT /M PTZ Sk, k3 O LU R T it B 2 i
FTED,
A48 % FF uve.c. cyfxuvedscr.c. camera_ptzcontrol.c £{ & sensor.c 3 /F % & .

cyfx_gcc_startup.S

LIRS T FX3 CPU RS, e AAT Al T3 B HERR AN o I 17 1) b 4
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B, FEEEYIGL FX3 CPU HREE TR 110, )5, @AM E (CyU3PKernelEntry) K5 3) ThreadX szt
fEZ% (RTOS) . BAIE TN HLZTE: uvcAppThread il uvcAppEPOThread. RTOS ¥4 ifMNe % I AT X Lo 3 FH)
LR, L HEAT N R R BRI, B 2 5I3hAT UVCAppThread_Entry il UVCAppEPOThread_Entry.

] 46 BRI REEAIITE TS .
Kl 46. FHENLIH 4544

USB Request arrives over EPO
In a SETUP packet

v

USBSetupCB() callback
(in FX3 library)
Raises Control and
Stream Events

uvc.c

USBSetupCB()
UVCAppEPOThread_Entry()
Handles Control & Stream events
UVCAppThread_Entry()
Handles DMA transfers and GPIFII
state machine.

IVAEE-7E
PIA L AL VPSR AT DB . UVCAppThread (R G T AR RL . " 78 s IR IR BT S5 15 A B4t
FEE I ITIR 5 500% DMA 2o IX, I HAERE—Wiel sh it 45 RS 15 R FIFO.

B EPO 4B UVC #1115 R (SET_CUR. GET_CUR. GET_MIN A1 GET_MAX) , Wi=&. PTZ 1
PROBE/COMMIT $ffil . HFRESS R (142 il 185 =R i N2 FH -2 1 CyFXUVCAppInUSBSetupCB (CB=Callback) %kt
B, Y FX3 B FAN I R, B U R, Hr BRI N AR, DAHAT B AT S
SRJE, EPO AR AR IR LE S, DAKCEEATIRE 115 =K

HEE

UVCAppThread_Entry # i# it i i CyFxUVCAppInDebuginit 3k %) & 1t UART % X &8 H, #H H
CyFxUVCAppInI2CInit Sk#T4HH FX3 1 12C fitk, A CyFxUVCAppIninit SKATMHILIEE R AT R, DMA @iEF
USB 3 4.

B

7t CyFxUVCApplIninit &%, @idi#H CyU3PUsbSetDesc &% LLRifF FX3 #ikkzs i—A UVC k. 1
cyfxuvedscr.c SCAFHE LT UVC #R T, X ESHEATIN E R T AR E4E 10 YUY2 M UEfE g 58 16 A BB
LIRSS, HpHiE Ny 1280 x 720143, Hi% N 30 FPS. £ FEMBMIXLRE, HSEW 2.3.1 N E.

A 1°C BN E BG4 RE

15 FX3 [ 12C - fidikeic & B1G AL %8s . i/ SensorWrite2B. SensorWrite. SensorRead2B #ll SensorRead
BREL (58 XAE sensor.c SCAH) 83T 12C 2 A X EG AL G BL BT R 5 #/E .  SensorWrite2B F1 SensorWrite %L
IR HPRAER APl CyU3PI2cTransmitBytes, [A] B ALE# 5 NEE. SensorRead2B Fl SensorRead &1 H ¥ v
"] API CyU3PI2cReceiveBytes, BLEXEURILEE NNEER. HRELZIXE AP NHEAER, E& N FX3 SDK API 45
I

WWW.CYpress.com RS 001-92220 fRAC 45


http://www.cypress.com/
http://www.cypress.com/?rID=57990
http://www.cypress.com/?rID=57990

A,

ws CYPRESS

> EMBEDDED IN TOMORROW™ BT ] EZ-USB FX3 ¥4 B 5 1% I 3% 3% 21 USB I

| (UVC) HEZEM

55 B3R

USB FEHLMH (i VLC #Eiés . AMCap 2% VirtualDub) I8 A UVC IS FEF R E R, #% USB #: 1A USB %
FGEAETR /NI GEH D 0&HRE 1 , A% PROBE/ICOMMIT #5Hl. ZENIRRFTRRNIEfEzh—
AIFEIGR . BAERELER, USB EHIN ST FX3 EREGESE; FX3 N G R B LRSS A %% USB
3.0 EML. EFE M, UVCAppThread_Entry BRAEUE—NEIRIEIR . MEAARELE, 5 H R IZIGH &R,
HER BRI NI,

BE: WREARIM, X3 NHEALMEMEIE. Fitk, GPIF I RSYEWZEN . &0, ENRHMN DMA ZiX
BREUEERT, DMA ZEpRDOBMIRTS, JEH FX3 B As—ANMEm. Kk, RAERETRFMHN, AR GPIF IR
Hl.

B EX3 W B SER, R LIRS A CyU3PGpifSMSwitch BRI EN GPIF I RESHL. TEZRET, B
FEFPRATIH B G 3R (START_SCKO) , FFEBIFA GPIF IREHL. K ushIRESG AR FHEASEEH,
HHAEIEF] CyU3PGpifSMSwitch BN . 3 SRS AR T UEE M TERCRAS G LI H F iy 257 MRS
B oy B ARIE GPIF Il RSV MAEFDIR S W 2 B3R E . 78 cyfxgpif2config.h SO E LT R ENRE
(START_SCKO0) FilfEzsh4M4 (ALPHA_START_SCKO) . cyfxgpif2config.h 41 GPIF Il Designer T EA kL,
W 3.6 AR,

¥ER: FX3 SDK API R & GPIF Il MG B 4I5S, W CyU3PGpifLoad Fil CyU3PGpifSMSwitch.

56 #WE DMA £&mX

UVC ¥ITGERZERAS USB f4 (FEASRE A HH B N1GA 16 KB DMA D) Bm—AN K/ A 12 F4idak. HZ, FX3
BHELSR T 5 DMA AR FF A IC 1 DMA 220 [X K/ NI 2R 16 71 %5

HT7F DMA 2 X H{RE Tt FX3 CPU HHFT M 12 =11, [Fitk DMA S X K/NEARE 16 F I BTbl, DMA
WX K/NN A 16,384 k2 16, MAZIRZ: 12, DMA K/ CREFE FX3 BEEFTRING 12 F3itsk) N 16,384-
16=16,368 ¥ ¥i. DMA ZM X 45T : 12 F sk, 16,368 M7 1, LLKTE DMA 25 X L4545 R (1) 4 4
RAFFFTT . XFE, FrelE DMA X T ORI 5K USB BULK ZRRZS[E)2Y 16 x 1024 (R 16,384) FEHi%ds
.

5.7  TEXLSRMREE 4 AL DMA X
CyFxUVCAppIninit BRECNRIEMBICEARCE T — AN EG RRE A DMA F3iEiE . 12850 H T IRER AL BE AT
A B DL R BT AR . 24 GPIF I #£1% DMA 800X, 9 H FX3 i Cyu3PDmaMultiChannelGetBuffer
A iz g XM E R, FX3 CPU T LA fE Bl DMA £ aF X . % % b X i i
CyU3PDmaMultiChannelCommitBuffer #if&4i %] USB. 24 USB ##il & thag i XIH Glit GPIF IIRESHL Bz
TS, HA BRI 2 X R N 2380 . 5 FATE S X EE R R, 2T A R S8
Bike IXIEBLIY gz X AR R . TEIZNE 00T, I H DMA 2034, I H FX3 # 45 (R E B8 20 HR At

HE, WL, BEH) DMA SRR, fEXFMEAL T, B AR IES EXT DMA Z2IX Sel i e, I
Bk —A ik S, S5 DMA S X Hr &3 12 1 8B 2 USB. DMA SR X I s&ifi 3¢ (B GPIF I &%) H
GPIF Il [Fif % CyU3PDmaMultiChannelSetWrapUp #447. 2 GPIF Il XX & —1~ CPU i}, #filk CyFxGpifCB
[ R BOH BACE ZUE Sh, K AERaZbEn, a0 GPIF RS KRR

UVC sk B8 1A RMRIRAT RIS R bR S A5 B . EMTRZE RS, FX3 [EFBLESE =4 UVC ARk P 9 IOAL 1, JFD)
BE AL 0 G &%E“CyFXUVCAddHeader”) . UFEMIZ RS, A REY)# UVC bk FID £i7.

— MBI USB NS BRI IXALIL R, IF51E DMA EEANAUR K E S . GRS ISP JoVEF I AL 4L,
MUITCRE R 25 B s B Bl T A A S X R I DU AR SR . AR ST ARRT, Wit Sl ol IH . 2 FX3 ik
PR IRES IR 26— Geh X I HHT 5 3l LA ORBE AN AR G2 b X R BTARS , i Has i R AL

5.8  &IEVURR
A =MoriERT D BRI . WidF ENLE RSN ES:, XM USB EHLEERT, B USB LN FX3 KikE Ara s
R, X EER R CY_FX_UVC_STREAM_ABORT_EVENT Zf} (i§%% CyFxUVCAppInAbortHdIr 30 .
1E FX3 FIFO Hsa #diant, AR AR E, WaiEd, FEMESMER. Btag8M 58 RimenEe, it
#HHE UVCAppThread_Entry ¥} DMA @i . B TATEEALMR, BRI CyU3PGpifSMSwitch %, X
W, EEEERSR N NRF AR E,
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YRR AR, eBE Windows “F & _ERIE—/MERRIER, fE Mac & Ltk — % HIE RN 0 I B mER.
W B % W R R, % uk B W B E . fE CY_U3P_USB_TARGET _ENDPT ff switch & f] }&
CY_U3P_USB_SC_CLEAR_FEATURE i3k, CyFxUVCAppInUSBSetupCB b % AbH# iZi% 3K

¥ “ER” 80
BB T WA RN G N EE = A USB £ 0 F Tt s A 3 52 X H .

uve.h 3 #define USB_DEBUG_INTERFACE switch &%) {4 T cyfxuvedscr.c. uve.h fil uve.c ST A HS
ZNBIN 2 T 12C X UG AR IR A A7 A AT (A0 5 4

HREONEARE

Wi BULK 3 il 8 YT iZ8 0. EP 4 OUT #REL B AHRTE 4 BULK %55, EP 4 IN JU#EEL B i 5 BULK 3
Mo MIBITERE TR O ELER, FX3 M R ARG =AM O . BTN UVC REshl RS RO, 5
SRR O . FEHE=AMEOYES] FX3 SDK ) CyUSB3.sys IR T . 1T LURIE T A28 P 25 2225 0K
T, (64 7 Windows 7 RANENRBIEH . XP RGH 7 ELL inf SN VIDIPID, 858 A& ST 1« inf”
SR ZAE O 223 cyusb3.sys WEIFEF. D

1. FIPEfFE s, At “Other devices” I FX3 (EREEIEW) , SRk “Update Driver Software...”

5
= Device Manager :s l':’;-t', Human Interface Devices
§ Storage s gy IDE ATASATAPI controllers
= Disk Management > % Imaging devices
¢ Services and Applications 2 Keyboards
ﬂ Mice and other pointing devices
.. Monitors

b - Metwark adapters
4 -||l7 Other devices

FR . § {im e
. 1? Por Update Driver Software...
b D Pro Disable
b -4 Sec Uninstall
| 5M
;- Sou Scan for hardware changes
1 Sys .
. i Uni Properties
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2. fEEETFRERMESLE, #%d “Browse my computer for driver software” 5

How do you want to search for driver software?

<» Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

& Browse my computer Tor driver sottware
Locate and install driver software manually.

3. #RJE, #EF “Let me pick from a list of device drivers on my computer”

Browse for driver software on your computer

Search for driver software in this location:

C:\Cypress\EZ-USB FX3 SDIM . 2\driver\bin\win7'xb64

[¥] Include subfolders

@ Letme PICK Trom a list OT deviCe drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

4, TEETORERWGS LAT “Next”
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Select your device's type from the list below.

Common hardware types:

Show All Devices
@ 61883 Device Class
@ AVC Devices
% Batteries
@ Biometric Devices
Bluetooth Radios
9 Bluetooth Virtual Devices
—a CATC Analyzers
Ll Computer
—a Disk drives
& Display adapters
o DVD/CD-ROM drives

[T

5. i “Have Disk...” , &HIREITEF

Select the device driver you want to install for this hardware.

' Select the manufacturer and model of your hardware device and then click Mext. If you have a
disk that contains the driver you want to install, click Have Disk.

(Retrieving a list of all devices)

6. WI'%i<SDK installation>\<version>\driver\bin\<OS>\x86 ={\x64 {3 $1 1] cyusb3.inf 3C#F, SRJE i “OK”
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Inzert the manufacturer's installation disk, and then
make sure that the comect dive is selected below.

Copy manufacturer’s files from:
ypresshEZ-USE FX3 SDIT. 2hdriverbin'win w64

7. R ANRERGOR, JREM AT “Next” BT R

Select the device driver you want to install for this hardware.

; Select the manufacturer and model of your hardware device and then click Next. If you have a
disk that contains the driver you want to install, click Have Disk.

Model

5] Cypress USE BootLoader

5] Cypress USB BootProgrammer
(=] Cypress USE BulkloopExample
B Cypress USB StreamerExample

! This driver has an Authenticodeitm) signature,

Tell me why driver signing is important

8. AIEHIEMETH “Yes” CGHHIED
4

Installing this device driver is not recommended because Windows
cannet verify that it is compatible with your hardware. If the driver is
not compatible, your hardware will not werk correctly and your
computer might become unstable or stop working completely. Do you

want to continue installing this driver?

EH=AEN LIRS T )G, S5 SRS filt USB f 6 i s . T LIAEX B FX3 FEEE NN R
e AT VT IR . Y RT SN AR O VP EP4-OUT F54F1 EPA-IN Wi 373 i 0} G AL B 27 17 2 HEAT 152
¥k, it Control Center H1[¥]<FX3 device name> - Configuration 1 - Interface 2 - Alternate Setting 0, LLiJj A
X, N ETR. [ “Data Transfer” MBI R AL —ANE Ak R E T4 o B USOR b .
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P ——
= UISE Control Cente

File  Program  Help
& EN-" D

=) Cypress UUSE StreamerBExample
(- BOS
=8 Configuration 1
i--- Control endpairt (<00)
B Interface 2
- Atemate Setting 0
i~ Bulk out endpoint {04)
‘.. Bulk in endpoint {4

Descriptor Infol

Text to send

URB Stat AbortPipe ResetPipe X & @ #

s Device Class Selection

Data to send (Hex)

Bytes to Transfer
1024

Transfer Data-OUT

[] PldMode

Trangfer File-OUT

5.9.2 fFRAEARED

FEPEE FU P AT IO DY ANR A 70l B — T SR, BB AMESLEN . BUOVRA R R, Jrb e A
AW TR /NG B UHATHRRE T, DIHIIRTIREIERT. 12C FFA7asiFE N 16 £, M H] 16 frr] LIS hkix s

T

1. £ “Data transfers” JEWR T, Qi niF LI/ BRI H UM TR B3RS0 0x00 <747
bbb > <AFAAUILIRT > T ERIBRKE A AL 0x3002 [IEHES . 1+ Nl O EUEHE i A T
AW, EZMAI AR BN, sl Nt EdE 7 BOF A 0030027

File Program Help I
e~ |- o B URB Stat Abort Pipe ResetPipe X & @ #
(=~ Cypress USE StreamerBxample Descriptor Info | Data Transfers | Device Class Selection
- BOS
&=l Configuration 1 Text to send Data to send (Hex)
¢~ Control endpoirt ((x00) 00 30 02
= Igerfﬁice 2 ) Bytes to Transfer
- (=1l [=| L= Cl S
JBulk out endpoint (<0 3 [ PitMode
B o2 | Transfer Data-OUT | | Transfer Fie-OUT
2. A7 “Transfer Data-Out” K& i%FE4 .
445 001-92220 fRA*C 51
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e USB ConroiCont [ o e S

(| File  Program  Help

B @D URBStat AbortPipe ResetPipe X & (8 7

=- D_,.rpress LISE StreamerExample Data Transfers | Device Class Selection
-- BOS
(= Corfiguration 1 Text to send Data to send (Hex)
- Control endpoint (<00 00 20 02
& Intedace 2 Bytes to Transfer

£l Atemate Setting 0 _
- Bulk out endpoint (b04) 3 PktMode

Bulk in endpoint ((x&4)

Transfer Data-OUT ; Transfer File-OUT

BULE OUT transfer
0000 00 30 02
BULE OUT transfer completed

3. IEFRm R K “Bytes to Transfer” FEE N “37 , XA DAL —12HEE A M B
S USE Control Center [ o= S

I File  Program  Help

& (5 N D URE Stat AbortPipe ResetPipe X & (& #

[=) Cypress USE StreamerExample Data Transfers | Device Class Selection
[ BOS
éI--Conﬁgumﬁon 1 Text to send Data to send (Hex)

i« Control endpoint ((eD0)
B Ir!terface 2
=5 A!temate Setting 0 . PidMode

I Bulk in endpoirt {{k&ﬂi Transfer Fie N _ Clear Box

BULE OUT transfer
0000 00 30 02
BULE OUT transfer completed
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4. S “Transfer Data-IN” , 2205

e T

File  Program  Help
& [ o M URB Stat AbortPipe ResetPipe X & (8 #F
=8 C)'press UUSE StreamerExample Descriptor Info Data Transfers | Device Class Selection
- BOS
B- Configuration 1 Teat to send Data to send (Hex)
Control endpoint ((00)
B- Interface 2 ) Bytes to Transfer
[=- Atemate Setting 0 _ ] PkiMod
Bulk out endpoint {&x04) 3 T
Buik in endpoint (x4) Transier Deta i Transfer Fie-IN

BULE OUT transfer -
Qo000 00 30 02
BULE OUT transfer completed

BULE_IN transfer

0000Q0O0 00 04

BULE [N transfer completed

5. WARIKEE—F ARG REN O, Forfid ol WAV EM, WERRESRE. FE T &R
BRI A7 SET 0x0004, 1ZoRfil s K2 — R s, Hor, RESTHNIE 0 {8, HART I IE AR —
A HE .

File  Pregram  Help

&[] [ s UREStat AbortPipe ResetPipe ¥ G @ £

[=- Cypress USB StreamerBample Descriptor Info | Data Transfers | Device Class Selection |
BOS
=)- Corfiguration 1 Text to send Data to send (Hex)

i+ Control endpoint {(c00)

- Interface 2
(=) Atemate Setting 0

- Bulk out endpoint (04}
- Bulk in endpoint ((x84)

Bytes to Transfer
3 [”] PktMode

[ Transfer DataiN 3 [ Transfer Fie-IN | [ ClearBax

BULE OUT transfer
0000 00 00 00
BULK OUT transfer completed

BULK IN transfer
0000 42 00 04
BULK IN transfer completed
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1. 7£ “Data transfers” &K F, #hdg 2 St Lt/ fl g N A Ti 4. EEHEENTE 280 0x00 <& 77
FEMNE TS <FRAASHBER TS <N>. FREREEATFERIE A 0x3002 A (N=4) ZF147 8Tk T 1isE

B A
4o
e I =i
File  Pregram  Help
& = o d@ URBStat AbortPipe ResetPipe X & @ £
- Cypress USB StreamerBxample Data Transfers | Device Class Selection
(- BOS
[=)- Configuration 1 Text to send Data to send (Hex)
i~ Cortrol endpoirt ((00) 00 3002 04
& Interdace 2 Bytes to Transfer

[=)- Atemate Setting 0

- Bulk out endpoint (x04) 4 [ PktMode
- Bulk in endpoint ((x84) FFamarer Beta BT [ = I [ —_—
BULE OUT transfer g

0000 00 30 0z 04
BULK OUT transfer completed

2. FEXFPEHLR, WARLE) AR 9 (N*2+1) = 9. FRIB/RKE FX3 BHIfE .

T S

File  Pregram  Help
' [ o d URBStat AbortPipe ResetPipe X & @ #7
=)- Cypress USB StreamerBxample Data Transfers | Device Class Selection
-- BOS
- Corfiguration 1 Text to send Data to send (Hex)
-~ Control endpairt ((x00)
= Interface 2
to Transfe
[=- Atemate Setting 0 753“5 =Ll [ PtMod
- Bulk ot endpoint (6¢04) 9 ode
-~ B oG] [ Tramster Detadl [ Transfer Fie | [ ClearBox
BULE OUT transfer -

0000 00 30 02 04
BULE OUT transfer completed

BULE IN transfer
0000 00 00 04 00 04 03 CB 05 OB
BULE IN transfer completed

i_‘g}\

1. 7f “Data transfers” &I, g4 it LAHS@ g AL . B—B AN 0x01 <& 17
bR E TS <FHAMMIHE T > <HFASREFmTT> <FABERTT>. FTERERZE R 45 hk
0x3002 125 & N 5 N\ 0x0006 18 15154 .
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T

File  Pregram  Help
a = o G dm Bl URB Stat AbortPipe ResetPipe X & (I £
[=- Cypress USB StreamerExample Descriptor Irfo | Dats Transfers | Device Class Selection |
BOS
[=)- Configuration 1 Text to send Data to send (Hex)
i+ Control endpoirt (2«00} [N 0130020006
- Interface 2
: to Transfe
£ Atemate Setting 0 L EEE TR Phtbing
- Bulk out endpoirt (104) 5 ode
-~ Bulkcin endaoint ((34) [ Transter Dm0l § [ Trensfer FleOUT | [ CearBox
BULK OUT transfer P

0000 01 30 02 00 06
BULK OUT transfer completed

2. BHGNMWRAE =T <RE> <HFASER TS <FASEMIRTI> JUTEN R SEIUX LA A7 31
{8, EATEPTAIE TR A B FFEIE

T L

File  Pregram  Help
= @ = @& 3] URE Stat AbortPipe ResetPipe ¥ & (@ &
(= Cypress USB StreamerBxample Data Transfers | Device Class Selection
[-BOS
=)~ Corfiguration 1 Text to send Data to send (Hex)
Control endpaint (00}
= Interface 2
A2 st Btesto Tarsfer s
- Bulk out endpoint (04} 3 o
- Bulk in endpoint (B4) FTrander Baadi 1 [ Tansterfiein | [ ClearBax
BULK OUT transfer w

0000 01 30 0Z 00 0%
BULE OUT transfer completed

BULE IN transfer
Q000 00 00 0&
BULE IN transfer completed
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ELEFA:

1. 7£ “Data transfers” &K R, #hdgum St L7k fl g N AT 4. LT AR08 0x01 <& 7
N> <TFAISHIHR TS O (<FAHRES TS <HAREJRTI>) * NRED , DSTaEfA28T N
EHEREL. TEREREES 5% 0x0006. 0x0008 F 0x03CO {HiE4L:E A\ ZF1E48 0x3002. 0x3004 1 0x3006

(N=3) .

“r USB Control Center -_ o] |

File  Program Help

&= @ ode o URBStat Abort Pipe ResetPipe X & (& 2
[=)- Cypress USB StreamerExample Descriptor Info | Data Transfers | Device Class Selection |
BOS
[=)- Configuration 1 Teat to send Data to send (Hex)
; Control endpaint (00} h 01 30 02 00 06 00 08 03 CO

nterface 2
A Bytes to Transfe
[=- Atemate Setting 0 =5 ko fransier

- Bulk out endpoirt ((¢04) 9 [ PktMode

- Bulk in endpoint (B«84)

[ Trensfer Data OUT § [ Transfer FieOUT | [ cearBox |

BULE OUT transfer -
0000 01 30 02 00 06 00 08 03 CO
BULK OUT transfer completed

2. WARIRE AONORES (<AFAEEHER 7> <TAFAERT>) * N{H.
fltn, AR E T ECN(2AIN+L) = 7.

File  Program  Help

& EHE 0 ndER URB Stat AbortPipe ResetPipe X & (@
(= Cypress USB StreamerBxample Descriptor Info | Data Transfers | Device Class Selection
&-BOS

I [=- Configuration 1 Text to send Data to send (Hex)
; Control endpoirt (00}
E r!ledace 2 Bytes to Transfer
[=)- Atemate Setting 0 T PhiMod
Bk out endpoint (B4) 7 ode
Bukcin endpoint ((34) [ Trangier Datadi. [ TrnsferFien | [ CearBox
BULE OUT transfer A

0000 01 30 0Z 00 O 00 08 03 CO
BULE OUT transfer completed

BULE IN transfer
0000 00 00 0& 00 08 03 CO
BULE IN transfer completed

" m.|

Programming Succeeded
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6 B E

A —HAR IR T 4R o %A &S T SuperSpeed Explorer £1f (CYUSB3KIT-003) . Z#xE Sk K
GO IR L % AR ( CYUSB3ACC-004A) LA J — A2 4% 5 1k BIGUR B L il (MTO9M114EBLSTCH3-GEVB /
MT9M114_55CSP_HB_DEMO3_REV0) . A RUNASRBUX LA, 15S5 T AL :

6.1  WFER

1. ZRRES4E MTOM114 EEUR B B (MTOM114EBLSTCH3-GEVB/MT9M114 55CSP_HB_DEMO3_REV0)
CNZ R SR B R 3R

2. SuperSpeed Explorer £ (CYUSB3KIT-003) 1,
3. H T SuperSpeed Explorer Z{}: /) CYUSB3ACC-004A2 ( F T %28k S 4d G BN F FLIE B BR AR
4. fHH USB 3.0 =HUEREM G IEAT Y SuperSpeed 14 #E
6.2  SuperSpeed Explorer 24 H BR300
2 BT T 4% 20 R 4% FH T A0S P a1 PSR A -

1. 7 SuperSpeed Explorer Z{}: (CYUSB3KIT-003) FlZ7kF Sk RGN B#EK (MTOM114_55CSP_HB_
DEMO3_REV0) FiHTBkEkisE, Wik 9 Mk 10 Frox.

9. BhA R E— R RGN IR (MTOM114 _55CSP_HB_DEMO3_REVO0)

BhLR kg S Bl 1 Sk A HR i) ha-o B
P1 OE_L 1~2 fE g AT
P2 CONFIG 2-3 B N — RAE
P4 PAKed T PR AN
P5 TRST 1~2 B N — RAE
P6 SADDR 1~2 B bk 0x90
P7 +VDDIO 2-3 TN TAFHE N 2.8V
P8 UART F M UART (=29
P11 EEPROM KM (ALFD fRHEFE R (AD
P15 12C 1-2 Fil 3-4 HERE T B AR A 12C
P32 o i 4% 3-5f11-2 Zhrd, EBR; WERG

# 10. SuperSpeed Explorer £} (CYUSB3KIT-003) .

Bh&RAEL S BheRiAEL AR 51 i E L]
J2 VIO1_3 K] VDDIO HJEi%E#H (2.8V)
J3 VBUS_JUMPER Sl R
J4 PMODE 3] USB 3| &
J5 SRAM_ENABLE F ZEHIR 3 SRAM

1 £ 4 %4l FX3 DVK (CYUSB3KIT-001) Hif4f=E, HSHMRA
2 A AN Aptina G EM Y Aptina™ BR8N HECHLERR (CYUSB3ACC-004) KIiE4IfE R, ES MMM B
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2. A% SuperSpeed Explorer 44, HHAR AR R SR EGIRBIEEEN, W& 47 Fis.
[ 47. SuperSpeed Explorer £, 28k 34 EGURRL L E 5 IR SL i I AR P 2H 3¢

3. f#H DVK ALt USB 3.0 k4% FX3 DVK HLES BRI 2] USB FEfi L.

4. fHH FX3 SDK $t i il 7o i 4 [ 2F n#R 2 F g AR N . AN75779.zip HER 4L T G FEF T BG4I 2,
152 % AN75705 — EZ-USB FX3 A | . U T

a. Ja3h Control Center (fEilH0y) M. 244fi%] FX3 Explorer RN, K4RG8 Cypress FX3 USB
Bootloader #3f4 (15 48) .

K] 48. FX3 #4242y Bootloader

E'] USE Control Center

File  Program  Help
& @@ [ URB Stat Abor

Descriptor Inffo  Data Transfers  Device Class

b. fkiXi%# Program>FX3>RAM, #AJ5 SAiEIAR LA AT cyfx_uve_an75779.img S0 (] 49) . i
B, WRAE gL G AT & ORTIPHL, IR B R PT B [ A, IR E R NIRRT FX3 USB

Bootloader # £ .

K 49. BRI INE T FX3 RAM A

E'] LSE Control Center

File | Program | Help
==l Fx2 ] URBE Stat Abort
- | iy || RAM riptor Ifo  Data Transfers  Device Class
[2C EEPROM VICE=
SPl FLASH FriendlyMame="Cypress FX3 USBE Boc

Manufacturer="Cypress"

[l Der s s~k DA mm
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Windows Device Manager (Windows % # &%) N hHEGFZKS (K 50) .

Kl 50. Th e (e ROk RS B

[&) USB Contral Center — O *

File  Program  Help

& [z [ ol [ URB Stat Abort Pipe ResetPipe X & @ #7
Descriptor Info Data Transfers  Device Class Selection
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7 T UVC KWENLN A

FRENUSN RGBT UVC S8R Sn AR A . VLC BRI AR 2000, 5 — Rk 2 8 9 Windows B
MR VirtualDub JFIER AR o HAh Windows K 43518 MPC-HCPlayer (TR D 1 AMCap (A
8.0) # Debut Video Capture # {7t

Linux ZZE A L] VAL2 SXEIREF Al VLC SRR EAT U A . AT AR B TR 3 VLC BEARIRTS RS -

Mac - &7 LA# ] FaceTime. iChat. Photo Booth il Debut Video Capture ##E- 67 5 UVC SsfEAEEER 30,  DUEH
AT A -

/‘EI?; f#H VirtualDub F MPC-HC SR FFIE R AR 5ok e it s i) ENLSL A2 . AmCap 7/ #.7E Windows SDK
2! o
71 BITER

7E AN75779.zip Hhit T — T FX3 Explorer 44 s B A Tigm 34 S B8 s01k.

Fe RN D RIS AT %A

1. AT PR RGN E E] FX3 UVC 235, Wit 6.2 11Tk,

2. IXES, AR ERTECE N UVC 8. B E RGO 8k UVC JRENFESY : AN EERAT AT E SR FEFT .

3. HTIFEMUMA (Hilhn, VirtualDub) .

4. %% File > Capture AVI,

@ VirtualDub 1.9.11 (build 32842/release) by Averyie-

Edit View Go Video Audic Options Tools Help
Open video file... Ctrl+0

Recpen video file F2

Append AVI segment...

Preview input... Space
Preview filtered... Enter
Preview output from start... F5
Run video analysis pass

Save as AVL.. F7
Save old format AVL... Shift+F7

Save segmented AVL..

Close video file Ctrl+W
Export 3
Queue batch operation 3

File Information...

Set text information...

I Save WAV...
Load processing settings... Cirl+L
Save processing settings... Ctrl+5

Start frame server...

Capture AVL..

Run script...

Job control... F4

5. #%F¥% Device > FX3 (Direct Show), XEELTFEAHE KA.

WWW.CYpress.com TRYSS: 001-92220 JFRA*C 60


http://www.cypress.com/
http://www.virtualdub.org/
https://mpc-hc.org/
https://msdn.microsoft.com/en-us/library/windows/desktop/dd373424(v=vs.85).aspx
http://www.nchsoftware.com/capture/index.html
http://www.virtualdub.org/
https://mpc-hc.org/
https://msdn.microsoft.com/en-us/library/windows/desktop/dd373424(v=vs.85).aspx
https://www.cypress.com/documentation/application-notes/an75779-how-implement-image-sensor-interface-using-ez-usb-fx3-usb

# CYPRESS

~gp~ EMBEDDED IN TOMORROW™ Unfar i F EZ-USB FX3 ¥ B 15 2 32 1) USB MU (UVC) HEZEM

|| File [Dwice] Video Audic Capture Help

Device settings...

| Tuner channel 3
1 Tuner input mode 4
Disconnect

0 Microsoft WDM Image Capture (Win32) (VFW)
1 ThinkWantage Virtual Camera (DirectShow)

2 Fi3 (DirectShow) :D

3 Integrated Camera (DirectShow)

4 Screen capture

5 Video file (Emulation)

6. A1 77 R R SERR AR

@ VirtualDub 19.
File Device Video Audio Capture Help

Frames captured
Total time
Time left
Total file size
Disk space free
CPU usage
-Video———
Size
Average rate
Data rate
Compression ratio
Avg frame size
Frames dropped
Frames inserted
Resample

7.

Stream Format |

—Video Format —————— - Compression

Video Standard: I None

Frame Rate: I 30.000 ;I 1 Frame Interval: I ;I

= =

Flip Horizontal: [~ Snapshot | || P Frame Interval: | =]
=1

Color Space [ Compression;
[rurz |
Output Size: Quality: I
-
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8. BT LLESE Video > Levels FEHREE GEII IS SO KA B RS SCEUED BUH B 2R #EHITE 42, 1EHE
Video > Capture Filter, A3k E#HTE4

-
8 VirtualDub 1.9.11 - capture mode [J — = 1 1 .
File Device Video Audio Capture Help I
B videolevels I [
Brightness f—— 147

~Video ———
Size
Average rate
Data rate
Compression ratio
Avg frame size
Frames dropped
Frames inserted
Resample

R Posmabiont ]
~ 96KA6/s |30.00fps [28fps  [5776KB/s | /||

R ZEREEHIThRE, MG, VETEE, 5455, R[ESZHREFEETRE B (NDA) . EEIR
Hih, LA FX3 [ F 5 AL gz, 3541 B AT I NDA JFBR Z8 5 R T B S

8  WEHERR
SRR LS s B, S B BT R
1. WHEAEE R Release 198, BB MTEALROLLA.

2. fE uve.h XfF A “DEBUG_PRINT_FRAME_COUNT” switch i&f]). ffifiEfFx, LAER FX3 £26H HiiEIE.
ZAEA) I T B8 UART TENII& . 7F SuperSpeed Explorer &4 I, it b4E BR8] LLIAZ AT ] UART.
FTHAEEREDT I PC L COM ¥ 1) Hyperterminal. Tera Term s{e T A,

BB, WEERE TSN AN UART #H7IEE: 115200 J4%. B ERWA. 1 MEILSL, BRZEUE 8
ANEAEOL . XFERE U ERTT BN . RS PC K5 i R BB it 2 2%, W FX3 A G AL K o
(GPIF B Bas = HAT MR 2 18102 10 AT B8 H B )

3. WHMETE PCinmAERE R T IBIEMmIH AL AT BN, EIIEM R IE 2 RGEHE . USB L] DLE N i
HIEE & .

4. ATKESWEITERNEGE S E, FEEREERL LR EMS RN EIER. O FERmiE, fakms—
5y OX8E 5% Ox8F) o — MW LT ER IR G EYE (MBS UVCHrk) HEENAN: TE x BE x 2.
R FIAZ USB LT s, W EIGALEES v B BE GPIF 32 K v BEAELE 7] 8,
WER G SRR BB IR, JF H NS AR PR BN TG, 15 B L.
R AR R A, ESHE IR R T R DREM AL X AR R R, Bl R IR R TR S R
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EENA BB ERE

ENNHIRE (. 3-D BB B ahERER) 752 FX3 A (&4 iy 4> B G % s h AU . an AL RES AN, U
IAHE B GAL RSB FX3 2[RRI FPGA, LUE RS, R IFE s — AT . AW H
BARRER BB T AR T TE R .

— i T AR AR R A BB AL RS . AT VR A2 T IR T i

K 51 BRI EENEAER . SOEEE GPIF I BT, 468 EET FX3 K 54 (I2CIGPIO) —¥#4r.
B EEB AL PIAME RS, DMEIREAM R W, I GPIF 1 #E 16 (s B2k BRI E 5 AN A 8 M BRI .

B 51, SRR FX3 AP [ 1 R A i o

CTL 12 Fr?me Vélld 1
CTL 11 Line Valid 1
P — Data bus
DO - D7 ' Image Sensor 1

'}
12C 12C control
FX3 GPIO ReseyStandby — Clock
GPIO 12C Address selector
A\ A v
W Frame Valid 2
CTLg |l¢ Linevalid2 | jmage Sensor2
W Data bus |
CTL8 PCLK 2

K 51 A BB BB AR AR IR DL a0

TAEG AR BAR ILE 2R TE B350 8 i, DRI GPIF 11 2R 58 0 16 £,

PN BEURAE AR 2 FP . BRI, XA BURAL BB AR B LV 5 PV H#S ARG R P . Wt vinr bl
NI A B AR A% AT HERR 7 5 . SRR RSB IR B AN il R S N, W UF SRIFE WA . FoAth
G AR REER AT LME FIAS R R0 71k . AT N R (A B 258 - et kAT T VN 4R

XA UG AL AR ARG 12C AT E . N FM A ) R AL AR TR B 12C 51l B A7 A5 75 52 A AH R RIS (8] gk
TEEAE, DMESTIL S BURAL B [R5 . @I FX3 GPIO 51 Jiiskat] — ME Ba% Hh (1) 12C Huhkmr DL
SERGZARIE . FX3 R 12C SR FINFC & WA G AL AR . i F mI G B bk 5 | B4 BB AL 18R 1)
ANIE] 12C Hbohik, FX3 AT DL EA AL KRS

MBI ARE ) FX3 GPIO fiih 5 RIS SAME RSB B AE S . R, SMERBHAILEIE GnBRAFARTE
MAEE S —~ FX3 GPIO % Hi 5l il

EUGAL BRI B B A . flin, 7EPIFMEEES T HBIEYE, H3IEaE A H 3 A PR SRR R G . R e
ATAT AR R 7R BUGAL B AT 42 AR AL R AT AR] MG R0 EAT o I W) {58 9 A A SRR 1 o [ o A EELG A JRR B

WER KPR, RO R 2. TR 2 M PCLK 2 {5 5445 FX3, {HZ GPIF I BERAMERIEA], By B RE 1
RBE F H. IXEAE S HAERE R FX3, PR AIT ALfE A DA I e PR (5 5 oRAer 2 25 B R AR IR TR
R .
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i UVC 153 4

UVC HSEAREFE A AT A S G T T 20 Bg LR B R — RGBS Wi, LR
RN E. NT G2 EBAERENESR, UVC W7 LI B CAE SRR 2, DUE AT IRE e i —
WA, WX RN, UVC IRSIFEFE AN RER BUG B AL L B NN, SR R F B BER T,
PME UVC JRENFE 45 4 MR 51 B — U AL 1

T A s B B T A0 SRR

B 1: FEAS 640%x480 R 4E RS,

PR AL AR AT 640 x 480 Bt (FHME R 171 B, FX3 fEaHmirk Fn Bl BIm e BRI EIE, Wik 52 B
No

[ 52. FX3 M1 A i i 4t
«—640——>

<«—(087r—>»

RTS8 640 x 480 FGHIR . @Ik A BGMELE Y B, 06 B WGMELE U AV BdE+, XFEAT LA

VAU HAR FT

AT I A R ST

BEDEN 178 = FFRFNGF 1 X BRI X AHF
el

SR = T (R X B (R

(=
Er
S

ipup
FFMI 753 = 1 x 2 x 640 x 480 = 614,400 F74

A 2: FEA 640 x 480 HIXE fafs R 5
SKHUPE RO 2% R 35 73 3R 20 640 x 480 ) YUY2 Bdi At . FX3LERRN 20 RIS e B R B&g (8 53) .

P 53. FX3 U B AN E i1

«——640——>

B

5r61 1 ME— AR A2 YUY2 S RE R TR, AR —NFE . N TERMIUEEER, IEEER ST
NG (K 54) .

«—08y—>
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Kl 54. & HIEGR T
1280

=

A
\4

«—08y—>

HTIEGAMER S TS, EE B A
BEMI 5% = 2 x 2 x 640 x 480 = 1,228,800 FHi
WS, HERMENE G R, F USRS ERN DL GRS R T E . SEEAMAE, X
FE R LA T AL, T R R B BB AL B
X SEREIRAF (K8 A VE LA £ 5 T UG M G AL B NN - AT ART A8 2 B3k A ) (1) MG AT Jk 2
FRBHEAIEL UVC IREFEF I — Sy, R R VFIRSH AR - AT AL 26 B EW LN . S E A E AN,
FE IR AT AT BER R IEATE W . 7T LS FHFRUERT UVC LN AT B B A 2 . (H2, T BUE LAIEFRUE )
AT, FERSAEARIESMIE R TN, FEEF-ABE XN, UMEXSXEER, HEE M EZ N
A 2515 B

9.2 WIS FERFINB]ZE0WEH BB ER
M2, PR IR A e B E AR, E IR LR SR AT IRE, DURRITE D R I E M A 5

1.

3.

T A S R o AR A s ) AT P s IR A P SR e R . USB B B IR ST . B IR 1 N e B
WA HER LA N : MRS, SHERRE, mPeREE, Wik, mORKErE, SRR s, i e
AR TE USB Bt B #5855 K AR S A bR Sk R FF K B, DAL & SRR TG MR I 18 455

SRR IR AT $E R I PROBE/COMMIT 2 450y o ACFEHTR N B AT /> 3% /) SET_CUR 1 GET_CUR
B3R

TSI A 2 il iy & SR8 B T I (T R AT 43 2R

9.3 XHFHEBENEABHRER
2, Sl R G DR R (O R, R LR SRR T R LURR ORI 4 5 (0 K R R

1.

PG AL RGP R BPR 275 12C ARBDAE I L, UK SR B BB AL IS . TRE 5 BB e R o) —Fh
BB AR RS SRR3R

FeeARig, F T b E bl O i MG AL BB LRI GPIO. 24 FX3 WA B 28 1E i i e FH IR A IR 2R 3R AT 5 A
W, AR B RSN 2R E 2. (B2, 2 PX3 SR B ALIRAR T 12C A7), F2 flyinl.

Hoe A, T s ] B B AR s 0 A U BRI AERE U GPIO,

B SO T WURIAR 3R UVC REE O e g R o USB BB HIRTT o 12384 Ty 52 SRR BT ALBURIE 70 1% 22 1)
RO, DHRGL, DR, W, FORHRER, oMM 9 .

BEHT A T USB B AR FE AT S AR S SR FF B, DU Frids in i B A AL A5 85348 755
NSRRI AT 4 ER S 1 PROBE/COMMIT $5 il &5 44 . AbBE BT ML 4 #E2 1) SET_CURF1GET_CUR
B3R

B GPIF Il R 5T, DAMEIE ISR 5B, FEARHE 28 08 B B A S A Bes B . J@3d GPIF 11 Designer S231 I
B, FEAERCKSOME. TRERH AR AR R BIENIE S, PR s AR
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AN SR T a8 R i EZ-USB FX3 SEBIFFE USB MUATSEHI KIG AL R g% . THEERNR, BEERT:

BN FFIEREN R WA 5 UVC #8458 BLAE

® UVC 248 2 UVC S5 i R

m  WfaffiF GPIF |l Designer 4ifE FX3 201, LA ERICE] 47 () G A% I8 I 30
A R A B AR A R AR LR

m el UVC 2430 A TR USB #2001

AT ERE A G BRSNS, AR TRE EALN A T H

® GfAfEH UVC S A ER ML RES  AMBEREEA], JRRERERE
AR R FXB E M CERED .

RFEE
AR Karnik Shah
B4 N A2
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MtFA. FX3 DVK (CYUSB3KIT-001) {2235 VR 40 N 2
Al  FX3DVK &3
U T T 45 B A6 ) T00I5052 P U 0 4 B

1. IR 55 PRI N BB E FX3 DVK B ERBEZE 2% . 20 ma B i s BoR LA Bk 2%
] 55. FX3 DVK Bkzk#s

/|
4
4

J72 - Enable v o J135 - Set voltage to 3.3V

reset switch g @ﬁ,"JBS 97, 198,

REV3
PCB:600-60015-01

J156 - Provide
power to GPIF I

2
&
vy

&1

J45, J42 -
Connect 12C line
to GPIF I

D A&

J146 — Set voltage to 3.3V

2. ¥ Aptina BUZERN BB SR (CYUSB3ACC-004) #fi A\ FX3 DVK J77. EEHR b REEAs RARME—R, H4b
EREERE N, B RA EMMSTE T eI M R

3. ¥ Aptina B AL RS PUE LB B . 151 56 s = HLER AR 3L -

J144, J136, J145,
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K 56. = HLER AR 720P [EAHNLAEHT

Image Sensor
cadboard

D

A

Interconnect
Board

4. T DVK 3L USB 3.0 Z845% FX3 DVK HLE AR 1 31 USB viig 1 F i L.

5. f#H FX3 SDK HAH e i oo v FK B N B B AR N« AN75779.zip FRER (L T E-JRA i FG . RATN 2%,
1525 % AN75705 — EZ-USB FX3 A | 7). FRiZEUHHW TR

K] 57. FX3 #4244 Bootloader

E'] USE Control Center

File  Program  Help
o= = [T o [ URB Stat Abor
*. i Descriptor Info  Data Transfers  Device Class

a. Ja3) Control Center (il R 44EF] FX3 DVK I, ‘EH¥#EiRS) A Cypress FX3 USB Bootloader #%
(B 57 .

b. IRUIEFE Program>FX3>RAM, 25 FHEIARN FZE LA 1 cyfx_uve_an75779.img SCf (K& 58) . &
R, WRIERPEEIATRARIN, ZR &K E R ME M E A, FEFME SR T FX3 USB
Bootloader %% .

K 58. AL ] FX3 RAM

E'] USE Control Center

File | Program

= Fi2 URE Stat Abort
[ | FX3 || RAM riptor Info | Data Transfers  Device Class
[2C EEPROM VICE>
FriendlyMame="Cypress FX3 USEB Bac
2 fRaEl Manufacturer="Cypress"

[T Do srd ~MA it DA 17
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Control Center SRS EBRMWIDIRES . BThfE 45, M Control Center & & 51| R H B ER 11X
%, AT H B — UVC K% . AT LLFE Cameras or Imaging Devices (45 kEGEGH4) KA
Windows Device Manager (Windows ¥ #&&#28) FHEEZE&E (K59 .

Kl 59. B4R B R TERAS A |

[&) USB Contral Center - O *

File  Program Help
& = [@ o [ URB Stat Abort Pipe ResetPipe X & @ £

Descriptor Info Data Transfers  Device Class Selection
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ft%B. FX3 Explorer Z4M Aptina BB EEH B (CYUSB3ACC-004) HIfEH:
WE SR

B.1 MWHRE
1. 7E FX3 Explorer £ FICHBEEL SR 2. J2 71 34, FHATHBEEEE 5.
2. M5 Aptina FLIBHCBGE A48 E I, K SuperSpeed Explorer £, TR Aptina EUGAL AR HGHEAT 428
K 60 ZoR 1 HEE U] o
& 60. SuperSpeed Explorer £4f. Aptina F:H I Aptina 14 BaS i (4 20 25

Enme

L -
T
=
"
L3
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-
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z
e

3. MEH TiZEMHR LR USB 3.0 Zk4its FX3 Explorer 4 i AR 4 21 USB 3 I Hufii .

4. ] FX3 SDK At i i oot N I [ 4F nd& B s AR B . AN75779.zip IR 4L T BRI B& . HANE, i
5% AN75705 — EZ-USB FX3 AI1. FiEHBIIT:

a. Jazh Control Center (F&#i0y) R H4EF] FX3 Explorer BT, T8RN Cypress FX3 USB
Bootloader ##ff (14 61)

K 61. FX3 %A Bootloader

E USE Control Center

File  Program Help
C e Irt‘l e E] URB Stat Abor

Descriptor Info  Data Transfers  Device Class

b. KiXik#t Program>FX3>RAM, #RJ5FAEIAR FHEILHT T cyfx_uve_an75779.img 30 (& 62) .
BR, WIRAEG ARG AT WA RTENL, ZR AR B R ME R A, JF E R AR SR FX3 USB
Bootloader W&o
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Kl 62. FALINE T FX3 RAM

E’] USE Control Center

File | Program

= Fi2 URB Stat Abort
[~ | Fi3 RAM rptor Info Data Transfers  Device Class
[2C EEPROM VICEs
FriendlyMame="Cypress FX3 LUSB Boc
2 fRaEl Manufacturer="Cypress"

[T D st~ it DA

Control Center SRR B R/RMFDIRE . L& 5, # A Control Center #4511 % H A2 R %X
%, BEATHB M — UVC K% . AT LLTE Cameras or Imaging Devices (i kEREG %4 A
Windows Device Manager (Windows % #& & H2%) W F&EHZ%& (K63) .

Kl 63. Bgmis T B R R RS b

[&) USB Contral Center - O *

File  Program Help

e = [ [ URB Stat Abort Pipe ResetPipe X & @ #
Descriptor Info Data Transfers  Device Class Selection

Programming Succeeded
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