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If you have any question about WIZnet Products, write them down onto our Q&A Board on our

website at www.wiznet.co.kr. A WIZnet engineer will promptly provide you with an answer.
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1. Introduction
USB was originally designed for connecting computers and telecommunication gear, but it

became a universal BUS for the desktop, peripherals, and many consumer-electronics. It has
been reported that there are more than 2 billion wired-USB connections in the world today.

The ASRB-USB board converts the legacy USB devices to network enabled device by
overcoming 5m length limit of USB cable. ASRB-USB board currently supports USB printer, but
other USB devices such as USB HDD (Mass Storage) and scanner can be supported by minimum

modification of the firmware.

1.1. Key Features
B All-made Reference Board for USB Devices

» Simple and quick network implementation

» Providing all source code, hardware schematic, and reference materials that are
dedicated to the function of USB to Ethernet

» Available of firmware customization for various USB devices

Usable as a USB to Ethernet Gateway Module

High Stability and Reliability by using a W3150A" WiZnet Chip, a fully-hardwired

TCP/IP stack

Easy and Powerful Configuration Program

10/100 Mbps Ethernet Interface (Auto-Sensing)

Support Auto MDIX (auto-detecting direct & crossover cable)

1 Full-Speed USB 2.0 Device

Support DHCP

Firmware Upgrading through Ethernet

RoHS Compliant

1.2. Specification
B Hardware Architecture
» MCU : STR710FZ2 (ST ARMT)
TCP/IP : W3150A"
PHY : RTL8201CP (Ethernet PHY)
Network Interface : 10/100 Mbps auto-sensing RJ-45 Connector
» USB Host : USB 2.0 Full Speed

YV V V

Input Voltage : 5V Adaptor

Power Consumption : under 500mA

Copyright © WIizZnet All Rights Reserved ASRB for USB | 4 page



647 IZnet

1.3.

B Temperature : 0°C ~ 70°C (Operation), -40°C ~ 85°C (Storage)

B Humidity : 10 ~ 90%

Products Contents

AS-RB USB Reference Board

CD (containing f/w

source code, H/W

schematic and other related materials)

LAN Cable (Option)

5V Power Adapter (Option)
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2. AS-RB USB Board

2.1. Block Diagram

The STR710FZ2 (ARM7TDMI core, 256KB Flash) controls USB host controller and TCP/IP chip
through external memory interface (EMI). In this board, UHC122 of Oxford Semiconductor
(www.oxsemi.com) is used for USB host controller, and W3150A" for the TCP/IP chip.

If PC sends the raw data through network, the W3150A" receives the data and notifies MCU

through external hardware interrupt. Then MCU reads the data and sends it to the connected
USB printer. All the data is transferred and sent transparently. Below figure is the block

diagram of ASRB USB board showing how data is delivered.

ASRB-USB

<Block Diagram of AS-RB USB>

2.2. Main Functions
The AS-RB USB board is based on the ST ARM7TDMI platform having USB to Ethernet function.

The board enables you to convert USB printer to network printer.

Ethernet
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The STR710FZ2 controls the USB host controller and hardwired TCP/IP chip through external
memory interface (EMI). The STR710FZ2 is powered by a 3.3V regulator and driven with a
single 16MHz clock generator.

The STR710FZ2’s boot modes are selected by “Bootmode jumper” on exit from Reset.

- Flash boot mode: The firmware code operates on this mode.

- RAM boot mode: This is useful for debug purpose. The RAM can be pre-loaded by an external

JTAG controller or development system (emulator).
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2.3. Operation Flow

Initizlize

MCU, W3150A, USE Host chipset

Remove
the USE device

Mo

Removed

thernet data is
received ?

Send data to USB port

M
Yes Acquire [P
addrass from
OHCF server
" Yag
Set the IP address
from EEPROM
Create socket and listen ff——H——
LI58 Root hub
enumeration
L
Enumeration
[OCESS
e BN Atached |1 the USB device
removed 7 already registered,
' this process is
passed.)

If power is supplied to ASRB-USB board, the basic setting for MCU is processed. Then,
W3150A" and USB Host chips are initialized. At the DHCP mode, the ASRB-USB will acquire
network information from DHCP server. If static IP address is used, the information of the

EEPROM will be set. ASRB-USB utilizes sockets for DHCP, communicating with configuration

Copyright © WIizZnet All Rights Reserved
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tool, and receiving the data. At the main loop of the F/W, it is watched that USB device is

attached or not. If attached, in order to configure the device, it will go to the Enumeration
process. If Enumeration process is successfully finished, a virtual data communication pass is

established. The data from the network will be transferred to the USB device.
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3. Testing AS-RB USB Board
3.1. Connecting AS-RB USB
The following items are required to test the ASRB-USB board.
- DC 5V Power
- Serial and Ethernet Cables
- USB Printer
- PC or Laptop having Network Interface Card (hereafter, NIC), and /or RS232

serial port

LAN cable

USB cable

3.2. Configuration Tool Installation
The Configuration tool is used to configure the network setting of the ASRB-USB board. The
installation program is included in the CD or can be downloaded from WIZnet webpage

(www.wiznet.co.kr)
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15/ USB to Ethernet Configuration Tool - InstallShield Wizard

Welcome to the InstallShield Wizard for USB
to Ethernet Configuration Tool

The Instalshield(R ) Wizard wil allow you ko modify, repair, or
remave USE ko Ethernet Configuration Taal. Ta continue, click
Next,

< Back [ omext> [ Cancel

Copyright © WIizZnet All Rights Reserved ASRB for USB | 11 page



6"7 IZnet

3.3. Configuration Tool
After installing the Configuration Tool program, if you execute the program, you can see

below screen.

{3 ASRB-USB Configuration Tool ver 1.0.0 ™ [=

—

(a)‘lodule list @/u Version |:]

00:08:DC:10:11:22 :IP Configuration Method

+ Static (" DHCP

Local IP [ 192.168.11.100 |
Subnet [ 255.255.255.0 |
Gateway | 192.168.11.1 |

Local port

YEIE:

[ | earch fSatting g load Exit
o —

@ Module list
It displays the list of the searched MAC address the ASRB-USB existing on the local network.

® F/W Version

It represents the information of the current f/w version.

© IP Configuration Method

Static: The IP address can be manually assigned by users.

DHCP: The module assigns IP, subnet and gateway addresses by acquiring them from the DHCP
server.

= Other configurations should be set manually except for the IP configuration of DHCP.

@ Local Port
It assigns the TCP port number.

(® Search
The Search function is used to search all modules existing on the same subnet. The UDP
broadcast is used for searching modules on a LAN.

The MAC address for a searched module will be listed in the “Module list™.
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(® Setting

If you select one of the MAC addresses listed in the “Module list”, the configuration value of
the selected module will be displayed. After changing each value in the configuration program,
click the “Setting” button to complete the configuration. The module will be initialized with

the new configuration.

@ Upload

Upload the firmware through the network.

3.4. Confirming Network Configuration
By using above Configuration Tool, network information can be set. After finishing all
configuration, perform the ping test to confirm changed network setting.

==t e E o jﬂﬂ
Hicrosoft Windows HP [Version 5.1.26001

(C) Copyright 1985-2001 Microsoft Corp.

d:\>c:

C:Z>cd windows/system32

C:\WINDOWS\system32>ping 192.168.11.130

Pinging 192.168.11.130 with 32 bytes of data:

Reply from 192.168.11.130: bytes=32 time<Ims TTL=128
Reply from 192.168.11.130: bytes=32 time<lms T1L=128
Reply from 192.168.11.130: bytes=32 timeddms TTL=128
Reply from 192.168.11.130: bytes=32 time<lms TTL=128

Ping statistics for 192.168.11.136:
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),

Approximate round trip times in milli-seconds:
Minimum = Oms, Maximum = Oms, Average = Oms

C:\WINDOWS\system32>a
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3.5. Printing Test Page
This chapter describes how to set up the USB Printer and configure AS-RB USB board.
STEP1: Connect the USB Printer to the USB connector of the AS-RB USB.

When the USB Printer is attached to the USB connector, USB enumeration is performed

STEP2: Add the Standard TCP/IP Port in the Printer Property Windows as follows.

| General | Sharing | Poits |}\d\ranced | Color Management | Prirtter | About |

L‘\:\; Samsung ML23 Printer Ports EWXJ

| Available port types:

Adobe PDF Port
Local Port

Microsoft Document Imaiini Wiriter Moritor
Port Description|

O coM1: Serial Port
O cOM2: Serial Port

O cOM3: Serial Port —
O1 cOM&: Serial Port | | MewPortType... | [newrort... | |) cancel |
I FILE:  Prirt to File

IP_1.. Standard TCP/IP Port  Samsung ML-2250 Series
tandard TCP/IP Pot  HP LaserJet 4050 Seres PCL %)

Print to the following port{s|
checked port

‘ Add Port... [ Delete Port } [ Corfigure Port... I

Enable bidirectional support
[] Enable prirter pooling
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Add Standard TCP/IP Printer Port Wizard

Before continuing be sure that:
1. The device is tumed on
2. The network is connected and corfigured

To continue, click Next

Add Standard TCP/IP Printer Port Wizard

Additicnal Port Information Required
The device could not be identified.

The device is not found on the networle. Be sure that:

1. The device is tumed on.

2. The network is connected

3. The device is propery configured

4. The address on the previous page is comect

select the device type below

Device Type

Welcome to the Add Standard
TCP/IP Printer Port Wizard

You use this wizard to add a port for a network prirter.

If you think the address is not comect, click Back to retum to the previous page. Then comect
the address and perform ancther search on the network. f you are sure the address is comect,

STEP3: Assign the same IP address & port number which were set by Configuration tool.

Add Standard TCP/IP Printer Port Wizal 57(

Add Port
For which device do you wart to add a port?

Enter the Primter Name or IP address, and a port name for the desired device

Frinter Name or IP Addres

|1521535521

Fort Name: |IPJ 92.168.99.2

Configure Standard TCP/IP Port Monitor

Port Settings

Port Nams: IP_192.16.95.2

Printer Name or IP Address: |1 52.16.55.2 |

Protocol

@ Raw O LPR
¢ Settings
Number: ( |51 oo |

LPR Settings

[] SNMP Status Enabled
I |
I |

[ < Back ” Next > ]

[ Cancel

A
( oK ' Cancel
> 4
e —

General ‘Shanng Ports

Advanced || Color Management | Printer | About

STEP4: When click the “Print Test Page”, the test page is printed through network.

-
@ [Samsung ML-2250 Series

Location: ‘

Comment: ‘

Features

Color: No
Double-sided: No
Staple: No

Speed: 20 ppm

Maximum resolution: 1200 dpi

Printing Preferences z Prirt Test Page D

Maodel: Samsung ML-2250 Series

Paper available

Letter
Legal
Executive
A4

AS
JIS B5

Copyright © WIizZnet All Rights Reserved
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3.6. Factory Default
-. IP address: 192.168.11.100
-. Subnet mask: 255.255.255.0
-. Gateway Address : 192.168.11.1
-. Port number: 5000
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4. To Modify the Source Code

4.1. Modifying at the RAM_MODE by using JTAG
ASRB-USB uses RVDS(RealView Developer Suite Version 2.2) compiler of the ARM, and RealView
MultilCE debugger. For more information, refer to “STR7/STR9 32-bit ARM Microcontroller

Tools Overview” http://mcu.st.com/mcu/inchtml.php?fdir=pages&fnam=str7 tools

1. Configure J5 jumper of the board as SRAM.
2. Modify the scat file to the RAM_MODE as below,

RAM_MODE 0x00000000 0x10000

{
RAM 0x00000000

{
71x_vect.o (Vect, +First)
71x_init.o(Init)
* (+R0O)
* (+RW)

*(+20)

3. Connect JTAG cable of MultilCE to the JTAG port in the board, and supply the power.
4. Execute Multi-ICE Server, and select Auto Configure. It will be configured as ARM7TDMI as

below.

Copyright © WIizZnet All Rights Reserved ASRB for USB | 17 page
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< ARM - Multi-ICE Server

BEX]

File Miew Run Control Seftings  Help

=l e 2

Auto-detected TAP Configuration

TAP O
TOI [ ARMITOMI
—
TDO
-

Resetting Hulti-ICE hardware
Resetting Multi-ICE hardware

Input bits 1

N 2

5. After executing RVDS, and open project file, network.prj.

established.

6. At the Connection Control window, check ARM7TDMI_O of Multi-ICE. The connection will be

{2 Connection Control {(kib¥rvdebug.brd)

SEx

Help

Name 1 Description

=L ARM-A-FR APM Ltd. BDI targets
+E2 ARMulator ARM instruction set simulator
'_i'_:.gl\iult,i—ICE ARM JTAG debug interface (parallel port)

g W] ARMTTDMI_O ARMTTDMI on localhost

i Renote_& Angel debug protocol (serial port)
=;=gRealH0nitor APM real-time monitor

'_}@Server Connection Broker
'féi.%‘localhost, Simulator Broker

|| \connect {Syren /7 A H

7. After modifying the source, compile and load the image on the board.

4.2. Modifying at the FLASH_MODE
1. Configure J5 jumper of the board as FLASH.
2. Modify scat file to FLASH_MODE as below.

Copyright © WIizZnet All Rights Reserved
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FLASH 0x40000000 0x40000
{
FLASH 0x40000000
{
71x_vect.o (Vect, +First)
71x_init.o (Init)
* (+R0O)
}
RAM 0x20000000
{
* (+RW)
*(+20)
}
}

3. Convert the axf file that is compiled after source modification to the binary file as below.

fromelf -bin -o network.bin network.axf

4. If the binary file is input in the ROM_Tool.exe, the 8 byte header “WIZnet_" will be added.

Make Header Yer. 1.0 '

Input Binary File :

File Size : 45656 bytes

5. Updating the “rom.bin” file through Configuration tool.

4.3. Memory Map & Flash write

- Application f/w: located in 0x40000000

- Boot f/w: located in 0x40030000, and handle Network F/W update.

At the manufacturing process, create one image with above two firmware and write it by
using Flash Writer Tool.

- The contents for external EEPROM are recorded in below order, and recording place is

defined in “netconfig.h”.

Address Content Size

0x00 Test byte 1
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#define EEP_MAC
#define EEP_LIP

#define EEP_VER

0x01 MAC address 6
0x07 IP address 4
0x0b Subnet mask 4
oxof Gateway address 4
0x13 Port number 2
0x15 DHCP option 1
0x16 F/W version 2

// EEPROM

#define EEP_CONF 0x00

#define EEP_TEST (EEP_CONF)

(EEP_TEST+1)
(EEP_MAC + 6)

#define EEP_SN (EEP_LIP + 4)
#define EEP_GW (EEP_SN + 4)
#define EEP_LPORT (EEP_GW + 4)
#define EEP_DHCP (EEP_LPORT + 2)

(EEP_DHCP + 1)

defined as below.

typedef struct _CONFIG_MSG
{

u8 op[4l;

u8 Macl6];

u8 Lip[4];

u8 Sn[4];

u8 Gwl4];

u8 Lport[2];

u8 Dhcp;

u8 FW_Ver[2];
}CONFIG_MSG;

Above information is operated with Configuration tool. Configuration information can be

Copyright © WIizZnet All Rights Reserved
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g Waiting Configuration
Message

A

Receive Message?

FIND Message SETT Message

Message Kind?

A

FIRS 4

Send IMIN Message Message Update configuration
information
Firmware uploading mode ¢

Send SETC Message

1. Search Board

The configuration tool broadcast “FIND” message. All ASRB-USBs in local network

receive this message and reply “IMIN” message with configuration data.

2. Set Board Information
The configuration tool sends the “SETT” message with new configuration data to
change the ASRB-USB’s configuration. The ASRB-USB receive new configuration data

and replies with the “SETC” message. Then updates configuration of ASRB-USB.

3. Firmware update

The configuration tool sends the “FIRS” message that alert uploading new firmware.
When the ASRB-USB receives this message, it enters firmware update mode and
receives firmware file through Ethernet.
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5. Warranty

WizZnet Co., Ltd offers the following limited warranties applicable only to the original

purchaser. This offer is non-transferable.

WIZnet warrants our products and its parts against defects in materials and workmanship
under normal use for period of standard ONE(1)YEAR for the ASRB-SERIAL board and labor
warranty after the date of original retail purchase. During this period, WIZnet will repair or

replace a defective products or part free of charge.

Warranty Conditions:

1. The warranty applies only to products distributed by WiIZnet or our official
distributors.

2. The warranty applies only to defects in material or workmanship as mentioned above
in 6.Warranty. The warranty applies only to defects which occur during normal use
and does not extend to damage to products or parts which results from alternation,
repair, modification, faulty installation or service by anyone other than someone
authorized by WIZnet Inc. ; damage to products or parts caused by accident, abuse,
or misuse, poor maintenance, mishandling, misapplication, or used in violation of
instructions furnished by us ; damage occuring in shipment or any damage caused by

an act of God, such as lightening or line surge.

Procedure for Obtaining Warranty Service
1. Contact an authorized distributors or dealer of WIZnet Inc. for obtaining an RMA
(Return Merchandise Authorization) request form within the applicable warranty
period.
2. Send the products to the distributors or dealers together with the completed RMA
request form. All products returned for warranty must be carefully repackaged in the
original packing materials.

3. Any service issue, please contact to sales@wiznet.co.kr
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Appendix A - Schematic 4 of 4
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Appendix B - Part list

ASRB-USB Partlist
ltem | Q'ty Reference Part Maker
1 Z2|CP1.C21 Tantal 22uF/16Y (B case)
2 1|CP2 Tantal 2, 2uF/10Y (A case)
3 1|CP3 Tantal 10uF/16Y (A case)
4 1|21 33nF
5 4|C2,Ch,CB,C22 Tantal 10uF/16Y (A case)
5] 1|C3 1uF
Cd,C7.C8,Ce,C10,C11,C12,
C13,C14,C16,C168,C17,C18,
C19,C20,C23,C24,026,026,
i 86 C27,C32,C34,035,036,C037, B
C38,C39,C40,C41,C42,C43,
Ca4,cds, Cc46,C49,C80
g 1|c28 0.01uF
g 1|C29 2200pF
10 1|30 Tantal 33uF/16Y (C case)
11 2|C4AT.C48 Z0pF
12 101 LED (Green, SMD)
13 11D2 153181(SC-H9)
14 11D3 Dicde 1NA004
15 1{J1 Box Header 2x10 (2 .54 pitch)
16 1142 DC JACK (Bpi)
17 1[J4 Waafer 1x4 (2 Bmm)
18 1[J5 Fin Header 1x3 (2 B4 pitch)
13 1116 SUA-T10MIB-P2M (USE connector) |Fowerway Electronics
20 1|LED1 LED (Red, SMD)
21 2|1L1,LE CHIF BEAD
22 2|5, L6 100 Ohrn @ 100khz
23 1LY 4.7uH
24 12SC] 18MHz (Oscillator, SMD)
F1.R2.R3.RB4.BE.RO.R10,R13,
25 10 R14RIE 10K
26 2|F6.R4S 1k
27 GIR7.Be.R19.R20.R21.R38 47K
23 41R11,R12,R18,R36 51
29 1|R16 33
30 A41R17.B22,B41,R42 200
31 1|R23 100
Rzd,ReE R30,R31.R32,R33,
32 2 R34 R35 1BK
33 2|R26,R27 27 (%)
34 2|B37.R39 A, TK (Array resistor, Axd, SMD)
35 1|R40 1.BK
36 1|R44 2R 1%
37 1|U1 STR710FZ2TE ST Microelectronics
33 1|z MICE11SU/SO0T14AS Micrel
39 11U3 2AC028/ 50 Atmel
40 1|4 W3 15048+ Wiznet
41 1|UE LT1963EST-53.3PBF (S0TE2235) Linear
42 11U TDUHC 122-0F0C Oxford semiconductor
43 1 U7 TP32042B0D Tl
44 11Uz BD1-12EBAG 1A UDE
a5 1|9 BTLE201CL/CF LQFF48 REALTEK.
46 11 Crystal ATS tvpe : 6MHZ
a7 1]z Crystal ATS type @ 2BEMHZ
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