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ABSTRACT

In recent years, USB interface has been more and more widely used in the fields
of consumer electronics, communication and others. The topology of USB determines
that the devices can only make data interact through the Host. However, currently the
PC is usually playing a host role, which causes a lot of inconvenience to the data
interaction between USB devices. The SoC that integrated USB host or On-The-Go
function can solve the problem. We are working to develop a SoC chip for financial,
tax-controlling field to deal with and control information, which requires an integrated
USBL1.1 host or USB OTG function. Therefore, we develop a USB1.1 host controller,
based upon which join USB device controller and SRP/HNP protocols for OTG
function expansion to implement the USB1.1 host, device and full-speed OTG
function in financial, tax-controlled SoC. Main work is as follows:

(1) Design the software and hardware of USB1.1 host. Based upon the Open
Cores’ IP core, we redistribute the registers address of the IP core, improve on receive
and send data FIFO, simulate each module of IP core. Then, we develop the host
driver, transplant FAT file system, and set up the receive command channel which is
based on serial port for file operations of U-Disk device.

(2) Expand OTG function based on USB1.1 host controller. The OTG’s
hardwares are based upon our existing USB host controller, OpenCores’ USB1.1 slave
controller and some Self-designed hardware modules are added to achieve the OTG
function. The self-designed hardware modules include interrupt management module,
host-slave role of arbitration control module, 11C host interface controller and timer.
We also simulate each module. In the softwares of OTG, except the software of USB
host, we also develop the device driver, OTG driver and implement SRP and HNP in
software. The SRP and HNP support USB OTG v1.0 protocol.

(3) Accomplish the hardware and software co-verification of USB1.1 host
and OTG function, including the SoPC prototype system design of USB1.1 host and
OTG controller, the USB1.1 host transceiver and OTG external transceiver circuit
design and the hardware/software co-verification environment construction. Finally,
test the practical application of USB1.1 host and OTG. Though the test waveform and
data analysis we can verify the correctness of USB1.1 host and OTG function.
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1.1 MARBEMEX

W #4752k (Universal Serial Bus,USB) 42 LIARUE I3 H SZBL T > A AL
(Personal Computers,PC) 15 il i #hse ) R 3G HIE[1]. IEBAntt, USB #2211

AT PCHL B ERAT JFAT. PSI2 558 B PC HLAME B R, 135
Tz HI[2]. USB LN Ui 7 BT PRI A, i vk S
KIEAR B, FTEIHL: AEGERIGIRAE . Bahtlid: 52325010 MP3\MP4 # i
e BEARNL; EAERMTFHL. modem & HiZE & 1R F] In-Stat 2009 4
6 O Hgert 8l o, H ATt ARk 30 12419 USB 7, B DL
3 AL BUE Ak 21K [5].

USB #t#: (CJUHRMIHH B B, ez () i) H e A TR 1
SR oK o USB 1) 32 SR Pl 1 1 % 2 8] 6 250 1 =LA BE 58 B 28 B
[31[4], i, HEE EAUA CREH L PC AL, X4 USB ¥ #k Z [A] i) EAZ L
Pa A A ok 2 A . BATIR AL USB EHLIIAEEL USB OTG (USB
On-The-Go) LIREM R ZE 1T IR I g PRI A fr) il 1R AL USB EHLZTEIR AL
RGPS USB BARIE BT E 1) USB ENLM I DI RERLY. 1T USB OTG
J& USB JT & &1 ts (Universal Serial Bus Implementers Forum,USB-IF) - 2001
TEJRRATI) USB2.0 1AM AR WM [6] . AF 4% W T RE ) B & B vT DL E 0L,
ol DME R A, I HEARIEE . FHAI . EPLARE M (Host Negotiation
Protocol, HNP) F15i4%i# 5k 13 (Session Request Protocol, SRP) Z5HF ik Thfit .

Pl O ANPAXZ IR 1, FEIX— 80, [ Ah S & V8 1 X 1K) 2 W] ZE AR R T
MATE M TYFZ HAUSBENLEROTGI g il st Hr o X eyl i 2%
A R PIRIEAL. 25 EIntel. Cypress. Philips. NECZEUSBAE R 75 4 H fr 37 1)
bl g% Fr, Wi AE S E AL A Intel A 7] ) 82801DB[7] ;  Cypress 2 ) [
SL811HS[8]. CY7C67300[9]; PhilipsZ: 7 [f11SP1161[10]. I1SP1562[11]; NEC%:



USBL1.1 WL HI%e 5 OTG Dhfgd JR M5 5uin

H][JUPD720102[12] . UPD720150[13]% . {F A OTGH 11 CypressA wl [FIEZ-OTG
(CY3663/CY7C67200) [14]; Philips/A @] [#]ISP1362[15]. SAF1761[16]; ¥4 Al
MERHEL 1 GL824/GL824C[17]; E 4k v [)CSC1220/CSC1221[18] LA A 478 A Wl [#)
M5636/M5637[19]%% . 5 —35&ST. Philips. ATmel. Mircochip. & V55 RHL
SEMCU) T AL B2 B USBIh g [F)SoC  (System on Chip) 5. il R USB
T ML I fE 1 SoC I # A Philips /A # [f) LPC1759/58/56/54[20] -
LPC1769/68/66/65[21] . LPC2361/62[22] . LPC2420/60[23] ; ATmel 4 il ]
AT76C507[24]. SPEAR-07-NCO03[25]; #7/HEH%FINUC710A[26]. NUC740A[27]-
NUC750A[28] . NUC910A[29] . %E i T OTG I fig 1 SoC .t Jv 41 ATmel 2 ] 1]
AT32UC3A # 41/ [30] . AT32UC3B % 41 [31] . AT90USB646[32] : ST & ] [
STM32F105XX. STM32F107XX % %1/[33]; MicrochipZ: #] [FIPIC32MX4XX[34]-
PIC32MX5XX/6XX/7TXX[35]; Philips/ #] [FILPC3130/31[36]LA f2 iR iZ 28wl £E
TUSBEHLINAEMILPC R 51 SoOCHE AN E2OTG IR 28 15 I F R 7] LA RFOTG T
BEo UbAh—28 0w B4 T USB EHLAIOTGHS Tl 45 (1IP4%, iSynopsys 2 ] )
USBL1.1 =E #L ¥ il 2% IP[37] - USB2.0 /5 i OTG # il #% IP[38]; Arasan 2~ & [
USB1.1/2.0 =ML H 25 1P#%[39][40]. USB2.0 OTG IP#%[41]; TDIXA H ()42 USB
OTG IP#4[42]; CPLDI/FPGAML# Xilinx$E i (15 {L IPALLL[43][44]. AlterallJIP P
1#%[45]; Chipidea[46]. Faraday[47]LA J & 75 & B [48]54E H I USB AL AFIUSB
OTG IP¥.

By B EORUSB ENUMOTGHHIA O JKIPE 5 k113, (HAE5E P
RICECTE . A7 | BRI — S B Ak P e, H i bl DA 3 58 1
oS TP R R B )L USBL B LR I 2, A4 Rt v0 1E HE H
CH374[49]. CH375[50]. fEIPKZJy i, R4 E KPR EE[SL] LR B B,
H AT HEHE T USBARSGIPAZ (1 2 Al S R i 7 AL il R4S
Nl EAIEGHEH T &R L 2% USBY B & 2% IPR%[52] . {HAEUSBEHLAN
OTGHEHIZHIPIZ i, HRETIIHETE HAb TR B, BARE —SL i R FiHL
P IEAEBR RN NT BT IR R P I B IPAZ 5], AEJE I B SERR R 7= S HE ) 1173
P T3 777 1T TR S R LR 58 A Mg T B AR R IPRZ . MR Z TN,
I HLAF A v B I IPAZ R 9, BRARR T 7= i i 564 g o Ak B miAn 7
CBNER AT 7 MV RGP 5 7 b R J 1A U ) S5 AR DG B LA B e A JE Ml
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