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1.

Introduction

Thank you for purchasing the USB to RS-232 ComHub, which is designed to
enable users accessing RS-232 devices without additional external power
supply connection. 4-Port RS-232 ComHub provides a simple and affordable
way to add up to four RS-232 ports to your PC.

The following topics are covered in this chapter:

Overview

Package Checklist
Product Features
Product Specifications
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Overview

The USB to RS-232 Comhub provides an external plug-and play RS-232
serial connection for computers, notebooks, laptops, and handlheld
computing devices that support the USB specificaton. It comes with 4
standard DB9 male connecrors for peripherals to plug into and a USB cable
for connectiong to computer's USB port, or to a USB hub.

There are two models for USB to Serial ComHub series:

» UTS4009H - USB to 4-port RS-232 ComHub
s UTS4009HP - USB to 4-port RS-232 Powered ComHub With Optional
+5V/12VDC Power Output

USB-t0-RS232 ComHub enclosure is compatible with both USB 2.0 and 1.1
specifications with serial communication 921.6 Kbps maximum data transfer
rate.

With UTS4009HP RS-232 Power Selectable communication ComHub, users
can expand 4 RS-232 ports with 5 or 12 voltage output via pin 9th. It is
designed for use in commercial applications without need to provide the serial
devices with external power supplies, such as barcode scanner, keypad, POS
device, printer, and other devices. It offers the most complete line of USB to
I/0 products for all your connection needs.

UTS4009H

UTS4009HP
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Package Checklist

Please check if the following items are present and in good condition upon
opening your package. Contact your vendor if any item is damaged or
missing.

1. USB to RS-232 ComHub

2. User's Manual (This document)

3. Clamped USB2.0 High Speed Cable (1pcs)

4. Software CD ROM

5. DC Jack Power Adapter 12V/1A Connector Type: ©@——@—®
(Only UTS4009HP)

Optional Accessory:

= DIN-Rail and wall-Mount Option
1. Wall-Mount Kit 2. Din-Rail Kit

g

= Power Adapter Option (Only UTS4009HP)
1. +12VDC @ 4A Power Adapter with 6-pin Mini-Din Connector
2. +12VDC @ 1A Power Adapter with DC Jack Connector (Default one)

Note:
Optional accessory does not include in the standard packing. If any
accessory requests, please contact your vendor for detail
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Product Features

Compliance with Universal Serial Bus (USB) Specification Revision 2.0
Expands 4-port RS-232 on system via USB2.0 High-Speed connection.
High Speed 480Mbps USB communication and backward compatible with
USB1.1 interface.

Each serial port supports transmission rate up to 921 .6Kbps.

Built-in £15KV ESD protection for all serial signals meets IEC1000-4-2
standard.

External LED indicates system status, data transmission and power
output.

Supports USB panel mount design to assure USB connections extremely
safety and professional.

Rugged and slim form factor aluminum chassis design meets IP30
standard.

Optional accessory for easy DIN-Rail and Wall-Mounting ability.
Plug-n-Play, I/0O address and IRQ assigned by system.

Extends operation temperature environment up to +70°C (158°F).
Supports Microsoft Windows and Linux operation system.

Certificated by CE, FCC, RoHS, and Microsoft WHQL approval.

External LED indicates power output.

Provides RS-232 serial port with optional +5 or +12VDC power output
over 9th-pin.

Each Powered COM port built-in short circuit and over current protection.
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UTS4009H Specifications

m Serial Communication

Interface RS-232

Bus USB (Universal Serial Bus) Spec 2.0

No. of Port 4-port

FIFO 16 byte Hardware

IRQ & 10 Assigned by System

Signal TxD, RxD, RTS, CTS, DTR, DSR, DCD, GND, RI
Baud rate 50~921.6Kbps

Data bit 56,7,8

Stop bit 1,152

Protection +15KV Human Body Model (HBM)

RS-232 Connector

DB9 Male

USB Connector

Mini Type B with Panel Mount Design

= Power Input

Power for product

working

USB Bus Power
+5VDC / 0.5A / 2.5W

Power Consumption

<1W =5V x 200mA

= Driver Support

Microsoft Windows

95/98/ME/2000/XP/Vista/7 (X86/X64)

Microsoft Embedded

CE4.0/CE5.0/CE6.0 Embedded

Microsoft Server

2003/2008 (X86/X64)

Linux

Linux 2.6.x Kernels

= Regulatory Approvals

Hardware

EN55022 Class B, EN55024, EN61000-3-2,
EN61000-3-3, FCC Part 15 Class B,

Green

RoHS
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= Operation Environment

Operation
0 to 70°C (32 to 158°F)
Temperature

Operation Humidity 5to 95% RH

Storage Temperature | -20 to 85°C (-4 to 185°F)

s Mechanical

Dimension 215 (W) x 72.3 (D) x 30 (H) mm

Enclosure IP30 standard

Material Aluminum and Polycarbonate (PC)

Gross Weight 270 gram

Cable Length 1.5M

Mounting DIN Rail and Wall Mount Kit (Optional Accessory)
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UTS4009HP Specifications

m Serial Communication

Interface RS-232
Bus USB (Universal Serial Bus) Spec 2.0
No. of Port 4-port
FIFO 16 byte Hardware
IRQ & 10 Assigned by System
TxD, RxD, RTS, CTS, DTR, DSR, DCD, GND,
Signal
+5V/12VDC
Baud rate 50~921.6Kbps
Data bit 56,7,8
Stop bit 1,152
Protection 115KV Human Body Model (HBM)
RS-232 Connector DB9 Male

USB Connector

Mini Type B with Panel Mount Design

= Power Input

Power for product
working

USB Bus Power
+5VDC / 0.5A / 2.5W

Power Output to
device

External Power Adapter (Optional)
+12VDC / 2A | 24W (DC Jack Adapter)
+12VDC / 4A / 48W (Mini Din Adapter)

Power Consumption

+5VDC / 250mA @ (Non-Loading)

= Driver Support

Microsoft Windows

95/98/ME/2000/XP/Vista/7 (X86/X64)

Microsoft Embedded

CE4.0/CE5.0/CE6.0 Embedded

Microsoft Server

2003/2008 (X86/X64)

Linux

Linux 2.6.x Kernels

= Regulatory Approvals

Hardware

EN55022 Class B, EN55024, EN61000-3-2,
EN61000-3-3, FCC Part 15 Class B,

Green

RoHS
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= Operation Environment

Operation
0 to 70°C (32 to 158°F)
Temperature

Operation Humidity 5to 95% RH

Storage Temperature | -20to 85°C (-4 to 185°F)

s Mechanical

Dimension 215 (W) x 72.3 (D) x 30 (H) mm

Enclosure IP30 standard

Material Aluminum and Polycarbonate (PC)

Gross Weight 355 gram

Cable Length 1.5M

Mounting DIN Rail and Wall Mount Kit (Optional Accessory)
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2.

Hardware Installation

This chapter includes information about hardware installation and mechanical
drawings for USB to RS-232 ComHub. The following topics are covered:

4 0 Hardware Installation

2 Pin Assignments

-10 -
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Hardware Installation
LED Display

= UTS4009H

USB Data Link

LED
Rx Tx
Name LED ACT Description
USB LINK Green USB connection between computer and ComHub is ready
Do NOT Light | USB connection between computer and Hub is NOT ready
FIGree_ln Data is transmitting between ComHub, and computer.
Tx ashlight -
Do NOT Light There's no any data communication between computer
and ComHub
Green . -
Fi - Data is receiving between ComHub, and computer.
Rx ashlight _
Do NOT Light There’s no any data communication between computer

and ComHub

= UTS4009HP

Power LED
USB Data Link

LED
5V, 12V, Tx, Rx
Name LED ACT Description
Power Green Comhub is connectting with power.
Do NOT Light | There's no any power input to Comhub.
USB LINK Green USB connection between computer and ComHub is ready
Do NOT Light | USB connection between computer and Hub is NOT ready
5V Green +5VDC power output
Do NOT Light | There's no any power output
12V Green +12VDC power outputs
Do NOT Light | There's no any power output
Green Data is transmitting between ComHub, and computer.
Flashlight
X There’s no any data communication between computer
Do NOT Light y P
and ComHub
Green . -
] Data is receiving between ComHub, and computer.
Flashlight
BX There's no any data communication between computer
Do NOT Light y P
and ComHub

-1 -
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Safety First

Be careful using power output function and jumper settings, and it may
burn out your serial device. We do not take responsibility for user's
wrong operation. Please study both product and serial device manuals
carefully.

1. Make sure your serial device accepts DC power sources from COM
port 9th-pin.

2. Make sure the DC power voltage is 5 or 12VDC.

3. Follow up below instructions to modify jumper settings.

4. Power OFF is manufactory default setting.

RS-232 9th PIN Power Switch

UTS4009HP, 4-port RS-232 Powered ComHub Provides RS-232 serial port
with optional +5 or +12VDC power output over 9th-pin.

& DL

1o, 2 3
W {onv TNy ONV

| Sl
COM PWR

8 D

+5 or +12VDC Power Select Switch N 27
Power ON/OFF Switch

Switch ACT Result Description
oN ¥ Power ON = ™ " ™ | Power switch is ON and +5VDC is
12 selected. +5VDC LED shows green.
5 +5VDC The 9" PIN is +5VDC output.
Selected
ONYV Power ON Power switch is ON and +12VDC is
12 selected. +12VDC LED shows green.
1) 5 +12VDC The 9" PIN is +12VDC output.
Selected
ONYV Power OFF Power switch is OFF and +12VDC is
12 selected. No Power output from the 9™
| " +12VDC PIN.
Selected
ON V P OFF sV 2v Tx Rx . . .
o 9 ower Power switch is OFF and +5VDC is
12 selected. No Power output from the 9"
5 +SVDC PIN.
Selected
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Earth Ground Connection

Earth Ground Screw Pin

Grounding and wire routing help limit the effects of noise due to
electromagnetic interference (EMI). In order to reduce the environmental
background noise, we have added earth ground cooper on the Hub side
panel. User can run the ground connection from the Hub ground screw to the
grounding surface.

Power Adapter Connection

« DC 12V Power Adapter Input
6-pin Mini-Din Connector

o PC 12V Power Adapter Input
DC Jack Connector

Plug the DC plug into the DC jack and plug the AC adaptor into an electrical
outlet. Please choice +12VDC Jack adapter or +12VDC 6-pin Mini-Din
adapters to the 6-pin Mini-Din power adapter. Pay attention that Do NOT use

both power adapters at the same time.

Note:

+12V DC Jack power adapter provides 2A total 24W and +12V 6-pin Mini-Din
power adapter provides 4A total 48W. Please confirm the total power current
of all serial device power consumption and select the suitable one.

Safety First
To avoid damaging, make sure to disconnect power connection
before wiring or disposing the powered RS-232 ComHub.

-13-
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USB Connection

Plug USB connector type A into the USB port of host computer, and plug USB
connector Mini B Type into the upstream port of the hub.

USB Mini B Type Connector

USB Panel Mount Screw

With screw-style panel mount connector and clamped cable design, USB to
RS-232 ComHub build USB functionality into a secure and efficient fixed port.
From basic port re-routes in a PC, to connections at podiums and kiosks,
panel-mount cable is a great way to keep your connections extremely reliable,
safety and professional.

Please follow up below steps to complete the USB connection between
computer and Hub.

Turn both screws to the lift to loosen its.

Plug the clamped USB2.0 cable into USB Mini B Type connector.

Turn both screws to the right to tighten and fix the USB connector.
Connect the other side of USB cable A type connector to your computer.

b=

-14 -
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Cable Restraining Holder

Patten cable restraining holder prevents
cable from coming loose easily. You can
wire your power adapter cable around the
holder which shown in the picture.

-15-
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Wall Mount

The plastic Wall Mount kit is optional and available upon request. Follow the
steps below to install the Hub with the wall mounting plate.

1. To remove the DIN-Rail clip from the Hub, loosen the screws from the DIN
Rail clip.

2. Place the wall mounting plate on the rear panel of the Hub.

3. Use the screws to tighten the wall mounting plate onto the Hub.

4. Use the hook holes at the corners of the wall mounting plate to hang the
Hub onto the wall.

5. To remove the wall mounting plate, reverse the steps above.

o Hook space to hold 9 Holes for Screw to fix wall
pin/screw at wall mount brackets

Note:
Wall Mount Kit is a optional accessory does not include in the standard
packing. If any accessory requests, please contact your vendor for detail.

-16 -
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DIN Rail Mount

The plastic DIN-Rail attachment plate should already be fixed to the rear panel
of the Hub when you take it out of the box. If you need to attach the DIN-rail
plate, see the steps as shown in below diagrams.

/

Step 1:

Holes for Screws

Head for lower clip

The DIN Rail kit consists of two brackets as shown in the figure. Affix the two
brackets together by inserting the off-white bracket's mounted head in yellow

bracket.

Step 2:

You will hear the “click” sound once the head is completely placed and fixed.
At this stage, slide this DIN Rail kit to Hub’s back panel. Carefully, align the
holes provided for screws.

-17 -
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Step 3:

Use four-pin screwdriver to tighten the two screws. Failing to do so, may
cause falling of Hub from the DIN Rail.

Step 4:

Tighten the third screw at the bottom by turning the Hub at his back.
To remove the DIN Rail kit, reverse the above steps.

-18 -
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Attaching the Hub to the DIN-rail is easy: just align and hook it over the top rail,
making sure that the rail edges at top fixed into the space of DIN Rail kit.

A A ’

Once the heads fixed, then push down and press the Hub forward to snap
into the bottom rail, as shown in the figures above. Once the Hub is fixed, you
can use the screw at bottom to lock the Hub with DIN Rail.

Screw for DIN
Rail Lock

Note:
DIN Rail Mount Kit is a optional accessory does not include in the standard
packing. If any accessory requests, please contact your vendor for detail.

-19 -
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Pin Assignments

The RS-232 ComHub connectors are standard DB9 male type connectors.

= UTS4009H

| PIN___| DBOM

DCD
RxD
TxD
DTR
GND
DSR
RTS
CIS
RI

0 o0 ~NoO ;e WwWwN -

Note:
We provide TTL signal or different power pin output product by special
requirement.

= UTS4009HP

___PIN___[ DBOM

DCD
RxD
TxD
DTR
GND
DSR
RTS
CTS
N.A/5V/12V

© 0 N o g W N -

Note:

We provide TTL signal or different power pin output product by special
requirement.

* Client needs power output over DBOM connector 1% or 4™ pin, instead of
current 9" pin.

* Client needs TTL (Low Voltage +3.3V) single output, instead of standard
RS-232 signal.

-20 -
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Mechanical Drawings
Please read the below images for RS-232 ComHub's layout details.

s UTS4009H Unit: mm

147.45 m 52.55

30.00

215.00 I

72.30
T 00 0 — 1 11,181 i 81 B 0 1mi)
200.00 L15.00
44.03
205.00
30.00 I

-21-
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= UTS4009HP Unit: mm

30.00

10.00 F— 200.00 ] 5.00 +-
U 44.04

i, 1 i W/ g
N | E.

68.50 EB::
72.3 f

€

. T L] T Ll LU0 OO 00 ol 100
10.00 - 200.00 5.00
215.00 44.04
56.05
42 .05

79.86

®
30.00

@ -
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3.

USB to RS-232 ComHub Operation

After USB to RS-232 ComHub hardware installs properly in your system, the
first thing you should do is that check operation system detect the ComHub or
not. This chapter introduces the method to confirm the USB to RS-232
ComHub installation and operation.

The following topics covered in this chapter:

Driver Installation

Verify USB to RS-232 ComHub in System
Port Setting

Uninstalling Driver

L 2K 2R 2K 2
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Driver Installation

Windows Installation

In order to ensure proper operation of your USB to RS-232 ComHub, please
follow the instructions below.

1. Please insert the CD driver into your CD/DVD ROM.
2. Click the Setup.exe from your CD/DVD device

:\USB\ USB to 10\ Setup.exe g
F—

3. Follow the onscreen installation step.

4. After finishing installation, please connect the USB to RS-232 ComHub to
your PC.

5. Please check to see if each is installed properly in Device Manager.
Start > Controller Panel > System > Device Manager

.—‘? Multi port serial adapters
...73 Com Hub USB to Serial Adapter
(- Netwc:rk adapters
‘*? Ports (COM & LPT)
; ;----'_’ USE Senial Port (COM3)
.Y USB Serial Port (COM4)
*';f USB Serial Port (COMS)
-.T3' USB Serial Port (COMS)

Linux Installation

We provide Linux 2.2.x, 2.4.x and 2.6.x kernel, including RedHat version 7.3, 8

and 9.

1. Please insert the CD driver into your CD/DVD ROM.

2. Please check the individual folder as the following location from your
CD/DVD

:\USB\USB to 10\ Linux \

-24 -
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Verify USB to RS-232 ComHub in System

Please check click on the “Device Manager’ tab in System Properties, which
you access from the Windows Control Panel. You should see an entry for the
driver you installed under the Universal Serial Bus Controllers item.

Start > Controller Panel > System > Device Manager

;5;,--‘? Multi-port serial adapters

=l

E 77" Com Hub USB to Serial Adapter
G- %¥ Network adapters
=75 Ports (COM & LPT)

Port Setting

After installing USB to RS-232 ComHub successfully, you can modify the
setting for each port in device manager.

1. Right click your mouse on the COM port, and select “Properties”.

=-'F Ports (COM & LPT)
e f USE Serial Port (COM2) Update Driver Software...

Disable

.75 USB Serial Port (COMS)
- .7 USB Serial Port (COMS) Uninstall
1.D Processors
_T-J 4 Sound, video and game co
i'(} Storage controllers Properties

Scan for hardware changes

w-{M System devices

-25-
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2. Select “Port Setting” page to modify COM port setting.

il
7 USB Serial Port Properties [
Port Settings | Advanced Port Settings | Diagnostics | Global Settings I
Serl Por v
Settings
Bits Per Second Im 'I
Data Bits IS 'I
Parity None b
Stop Bis [1 =l
Flow Control e =
Conrfiguration

Maximum Tx Packet Size 512 X
Maximum Rx Packet Size 1024 b
Maoimum Read Polls |1 vI
Maximum Status Polls I 1 vI

3. Select “Advanced” icon, you can modify COM port nhumber and port
function.

Lk

[ 7 USB Serial Port Properties [
Pott Settings  Advanced Port Settings | Diagnostics | Global Settings |
Serial Port COoMm3 -
| gy === RS E_EAlgly 1
[ Rx-Disable R Sampling : m : PY 1
- 4= -RFsHnective - =1 r---=--- L :
' | | interCharcter |00 ] |
2 I [¢ TxShutdown ! | Gap i 3
@ . | . o
S TR !
I” Enable Atomatic H{W|Flow Control | | Clock Selection (SP) ;
4 [~ Enable High Baud L |i [18432mHz  ~] | 5
@ e ; o
™ DLL/DLMEnable  [DLL(2:00) | _«'j joLM (@00)  ~] |1
Baud Rate | Defaut bps |!
L . 6
1
kDA ( RS232 (" RS485/RS422 [DTR Low -Fx ~ ‘:
\ o/
v Enable Remote Wakellp !
[~ Wake OnCTS [v WakeOnRING [~ Wake On RxD i 8
[~ Wake OnDCD [~ Wake On DSR i s}
1
1
| [~ __Enable Theshold [oc100 =}
1
. | o9
o Default | :

-26 -
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Under this section, you can select the COM port to which changes are
required.

Rx-Disable: Tick marking this check box permanently disables receiving
capacity of selected port.

RTS Inactive: This is for setting the status of RTS signal. Default (Uncheck) is
Active Low.

Tx Shutdown: Tick marking this check box shuts down the transceiver on
USB suspend state.

Section 3:

Rx-Sampling: This section is used to program the sampling point of each data
bit Initial, middle or end). By default this value is set to 0x7 so that sampling
takes place in the middle of each bit.

Inter Character Gap: This value is used to program the gap between each
data bit being sent or received. By default this value is set to 0x00, which sets
the default gap.

Section 4:

Enable automatic HW flow control: Tick marking this check box enables
Automatic HW flow control.

Enable High baud rate: Enables high baud rates to serial COM applications.
(110/150bps acts as 1.5 Mbps, 300bps acts as 3 Mbps and 600/1200 bps acts
as 6 Mbps)

Section 5:

Clock to the serial port can be selected from this tab. Different clock options
available are 1.8432 MHz (Default), 30 MHz, 96MHz, 120 MHz, PLL Out and
External clock.

Note:
a. PLL clock out for Internal Clock can be programmed by selecting 12
MHz option and setting Loop Divisor and Pre Divisor values in the Global
Settings tab.
b. PLL clock out for External clock can be programmed by selecting
External Clock option and setting Loop Divisor and Pre Divisor values in
the Global Settings tab.

Section 6:

This section enables programming of custom baud rates for serial ports.
Selecting suitable values for DLL and DLM can do this. If this section is
enabled, these settings will be applied to the serial ports irrespective of those
set in COM port application.

=97 -
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This section is used to select different modes for serial ports. In RS 485 mode,
DTR signal mode is enabled to set a suitable value for different line drivers.

Section 8:
This section enables remote wake up feature. Remote wake up can be
enabled by checking.

Section 9:

When working in Hyper Threading / Dual Core PC's, check the Enable
Threshold option to set the default value of 0x100 i.e., 256 bytes for
completion. Or change the value as per requirement.

4. When serial device requires setting to a specific COM number, confirm the
port number match the settings required for your serial device. Note that
Under Windows 98, you will not be able to change the COM port number.
You need to use the default COM port number assigned by the OS.

SAFTY FIRST

Unplugging or ejecting a device without first stopping them can often
cause your computer to crash and lose valuable data. To safely unplug
or eject any of the USB to RS-232 devices, firstly use the hardware
wizard in the control panel to stop the devices. Or you can use the
“Safety Remove” icon on the taskbar to quickly unplug or eject your
devices.

“, | 2:01PM

-28 -
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Uninstalling Driver

Using “Add or Remove program” in the control panel, and select “USB to
RS-232 ComHub” then click “Unstall”. System will uninstall. automatically.

Uninstall or change a program

To unnstall a program, select itfrom the list and then click "Uninstall”, "Change”, or "Repair”.

Organize » = Views -
Mame y Publisher Installed On  Size
®°7 USB to RS-232 ComHub 8/12/2009

-29-
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4.

Trobleshooting

This chapter shows some problems that user came with usually. Also you
can check it if the USB to RS-232 ComHub can not work properly in your
system after following hardware and software installation steps.

-30 -
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Troubleshooting

1. If the USB to RS-232 ComHub and devices connected to the
computer do not seem to be working properly, please perform
following basic troubleshooting steps:

1. Please verify that the USB to RS-232 ComHub is installed correctly.

2. Confirm that the port settings match the settings required for your serial
device.

3. If the serial device requires software, make sure it’s installed properly.

4. Make sure the number of ports is matching the number of USB to RS-232
ComHub COM port.

5. USB to RS-232 ComHub does NOT support serial mouse.

6. Please download the latest driver to support your new serial product.

2. Why the COM port number will different under Windows 2000 and
XP?

The COM port number is assigned by which USB slot is used to connect to

the computer. If changing USB slot, the port number will change.

3. The USB cable has been extended and the device no longer works.

The length of the USB cable must not exceed 3.5 meters. Please do not

extend the cable or a USB repeater must be used if the cable is longer
than 3.5 meters.

4. Is it possible to connect current USB 1.1 devices to the Powered USB
Hub?

Yes. The device will not, however, obtain the USB 2.0 high speed (480
Mbits/sec) but the USB 1.1 full speed (12 Mbits/sec) communication.

-31-
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5.1 can NOT get USB2.0 High Speed? Is there any driver update?

USB to RS-232 ComHub built-in USB2.0 high speed controller, and it runs
USB2.0 high speed data communication when user connects this ComHub to
USB2.0 host port from computer. In addition, it is back compatible with
USB1.1 full speed commuication when connecting USB1.1 host port.

= Please upgrade your computer USB interface to USB2.0 high speed
specification.

= If your computer already built-in USB2.0 interface port, but it still can not
run USB2.0 high speed commuication. Please upgread your operation
system service pack to the latest one, because USB2.0 driver bounds
with Microsoft Windows system. We suggest updating your operation
system to Windows 2000 service pack 4, Windows XP service pack 2,
and Windows Sever2003 service pack1 or later version.

Right click your mouse on "My Computer" and select "Properties" to check
your operation system service pack version as below pictures shown.

System Properties

— 1 Automatic Updates Remate
[ General Computer Name Hardware Advanced

System
Microsoft Windows XP
Professional

i ' Version 2002
[ ' /lj Service Pack 2

Registered to:

_’_
l‘I- l ,‘! ,l‘ l ‘* L Ll
Computer:

Irtel Celeron processor
1.01 GHz, 256 MB of RAM

[ ok [ cance |

7. There is no +12 VDC power output to Powered RS-232 device.

Please confrim both 12V power adapters are all connection ready. Please
refer to the chaper2 hardware installation for detail.

-32 -
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