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1. Introduction

The |-7567 is a USB to HART converter specially designed for the
master device of HART protocol. It allows users to access the HART slave
by using virtual COM-port and the baud rate must be set 1200bps .

First installation, connecting the 1-7567 to PC, PC will load the relevant
device driver automatically (hot plug & play). Therefore, users can make
data collection and processing of HART bus network easier and quicker
by applying I-7567. The ICP DAS also provides the utility tool for users to
configure the |-7567.

The following is the application for the USB/HART modules:
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1.1  Features
e Support HART Short/Long frame

e Allow two HART masters

e Working in point-to-point or multi-drop HART mode
e Connecting up to 16 HART modules

e Provide utility tool for module configuration

¢ No external power supply (powered by USB)
e Support firmware update via USB

e Provide PWR / Tx / Rx indication LED

« 4KV ESD Protection

« Selectable 250Q load resistor

1.2  Specifications

[ USB specs: ]

e Input port : USB (USB Type B)

e Compatibility : USB 1.1 and 2.0 standard

e Driver Supported : Windows 2000/XP/Vista/7

[ HART specs: ]

e HART interface connector: 10-pin terminal-block
e HART Baud Rate : 1200bps

e Isolation Voltage : 3KVDC on the HART side

[ Module specs: ]
e Dimensions : 108mm x 72mm x 35mm (H x W x D)
e Operating temperature : -25 to 75°C (-13 to 167°F);
e Storage temperature : -40 to 80°C (-40 to 176°F);
e Humidity : 5 to 95%, non-condensing;
e LEDs: PWR LED for power

Tx LED for HART frame from USB

Rx LED for HART frame from HART device
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[ Software Utility Tool: ]

Easily and quickly installation
Easily search HART devices
Provide user-defined HART frame
Provide simple Data logger

[ Application: ]

Current Measuring;

Petrochemical Industry Application;
Environment Monitoring;

Tunnel Monitoring;

Monitor system,;

Building Monitoring etc.;
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2. Hardware
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Figure 2-1: Hardware externals of I-7567
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2.1 Block Diagram
Figure 2-2 is a block diagram illustrating the functions on the 1-7567
module. It provides the 3000Vrms Isolation in the HART interface site.

LED
module

|
|
I
|
| | MICROPROCESSOR
| |
I I
| |
: : » HART+
VBUS-------i ----- | » HART-
DATAQ+ ===l-=-=- ULE |
DATAQ- <@ +---===- Diiver | MCU ! 2000V
|
GND ===+ "ﬂl """ i Isolation
| |
- |
Figure 2-2: Block diagram of I-7567
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2.2 Pin Assignment of HART Port

10

[l HART E

HART+
HART-
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O 00

Figure 2-3: Pin Assignment on I-7567

2.3 Terminator Resistor Settings

The DIP Switch can provide HART network with 250 Q (1/4 W)
resistor. When it set to “On”, the resistor will connect to HART network.
Otherwise, it will disconnect the resistor from HART network.
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Figure 2-6: Open Internal Resistor  Figure 2-7: Close Internal Resistor
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2.4 Init / Normal Dip-switch

On the 1-7567 PCB, there is a Jumper(JP1) used for firmware
operation or firmware updating of the module. The following steps show
how to use this dip-switch.

CNI CN1

E
B

[

CN2 CN2

Figure 2-7: Firmware Operation Figure 2-8: Firmware Updating

2.4.1 Firmware Update Mode

Please set the Jumper(JP1) to the Firmware Updating position like
Figure 2-8. Then the [-7567 will work in the “Firmware Update Mode” after
the power of the module has been turned on again. In this mode, users
can update the firmware of the 1-7567 module via USB and the module will
become a “USB Mass Storage Device” and also shows a folder like Figure
2-9 automatically.
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Figure 2-9: USB Mass Storage Device

Users just need to execute “Firmware_Update_Tool.exe” and follow
the below steps to complete the firmware updating process.
[1] Choose “USB” interface and “USB Disk”.
[2] Click “Browser” button to choose firmware file. (like 17567 _v1.00.fw)
[3] Click “Firmware Update” button to start firmware updating process.
The result will show in “Firmware Update” field.

3 Firmware ODpdate Tool »1 0% @

1. Download Interface
& COM TZE Disk : \C¥

(Fus) ([P =] D>

e el A coom
2. Firmyware Path

P:\USB_HHR TV SHOFirmware OB PSHO w1 00 fw

' Browzer,. . l

3. Firmyweare Update
Firvware Update Success | Pleass Eeboot Module |

e————

Finmweare Tpdate

Ezat

The Firmware_Update_Tool program can be downloaded from
http://ftp.icpdas.com/pub/cd/fieldbus cd/HART/converter/I-
7567/software/tool
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2.4.2 Firmware Operation Mode

In operation mode, users need to set the Jumper(JP1) to the firmware
operation position like Figure 2-7 and pull out the USB plug to turn power
off then on again so that the I-7567 can run in the operation mode. In this
mode, users can send / receive HART frame via PC USB port.
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2.5 LED Indication
There are three LEDs provided to indicate to users what situation the
[-7567 is in. The following is the illustration of these three LEDs and the

position of these three LEDs shows as Figure 2-10.
I

\CPon

USE to HART Converter
+ Suppart U5E]

(Full Speedy

=

HART

= — K — R — R — R — N — I — I — |

Figure 2-10: LED position of |-7567

2.5.1 LED function
(1) PWR LED :

It is used to help users to check whether the I-7567 is standby. If the
module is working in “firmware operation” mode, the PWR LED is always
turned on. However, when the module is working in the “firmware
updating” mode, the PWR LED will turn off.

(2) Tx LED :
It is used to show whether the |-7567 is receiving HART frame from
USB. The Tx LED will flash whenever a HART frame is receiving.

(3) Rx LED :
It is used to show whether the |-7567 is receiving HART frame from
HART Device. The Rx LED will flash whenever a HART frame is receiving.
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2.5.2 LED indication

o Receiving
. . Receiving
Power No Firmware | Firmware HART Frame
LED Name _ _ _ HART Frame
off | Driver | Updating | Operation from HART
from PC )
Device
PWR LED off | flash off on on on
Tx LED off | flash off off flash off
Rx LED off | flash off off off flash

2.6 Cable Selection
The HART bus is a balanced (differential) 2-wire interface running
over either a Shielded Twisted Pair (STP), Un-shielded Twisted Pair
(UTP), or Ribbon cable. How to decide a cable type, cable length, and
terminator in the HART bus network, please refer to the following table:

Mo, Metwork i
Devices Cable Capacitance — pffft (pffm)

20 pft 30 pft S0 pfAt 70 pfAt

(65 pfim) (95 pffrm) (160 pfirm) (225 pfirm)
1 9,000 ft 6,500 ft 4,700 ft 3,200 ft
(2,769 m) (2,000 m) (1,292 m) (985 m)
c 5,000 f 5,900 ft 3,700 f 2,900 f
(2462 m) {1,815 m) (1,138 m) {892 m)
10 7,000 5,200 ft 3,300 f 2,500
{2,154 m {1,600 m) (1,015 ) (769 m)
ic 6,000 ft 4,600 ft Z,900 ft 7,300 ft
{1,546 m) {1,415 m) (892 m) (708 m)

Allowable cable lengths for 1.0 (#18 2% G shield twisted pair

Note: The AWG means a standard method used to measure wire. The
numbering system works backwards from what people would think, the
thicker (heavier) the wire, the lower the number.

I-7567 USB/HART Converter User’s Manual (Ver 1.0,Feb/2011)

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

3. Driver Installation

This section will show how to install the I-7567 USB/HART converter
device driver under Windows 2000/XP and Win7. Users can download
the I-7567 device driver from ICP DAS web site:
ftp://ftp.icpdas.com/pub/cd/fieldbus cd/hart/converter/I-7567/driver
Please follow the below steps to finish I-7567 driver installation.

3.1 Install [-7567 Driver by Auto

[ Step -1]

Plug in the 1-7567 to PC first and Windows will detect the new device
and shows the “Found New Hardware Wizard” screen prompting you to
install the driver for the detected USB Device. Please click “Cancel” button

to cancel driver installation by manual like Figure 3-1.
Found New Hardware Wizard

Welcome to the Found Now
Hardware wizard

wfindoans il zzanck loe comen: ared updabes soltsas by
Taakirng un gow congule, on lhe Badveie ndalsion OO0 oo
Hre ircoms Upds:s Wisk siee (vt wour peemssionl

o owr pivacin pelcy

Can Windoves correc o Wirdovs Upckels osaach o
softvuare §

e s, s e ol
7 Yep now ad gvey ime | zonres: adevice
7 P, el hes T

s [ mete ] ¢ caen ) )
Figure 3-1: New Hardware Wizard (1)

[ Step-2]

Execute “ICPUsbConverter Drvinst v1.2.exe” file to install driver
automatically and then click “Continue Anyway” button like Figure 3-2.
After driver installation process finished, it will show the screen like Figure
3-3.
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Har dware Installation

L] "_l., The zoftware you are instaling for thiz hardware:
L]
ICFDAS |-7EE7 USBZHART

has not paszed Windows Logo testing to verify itz compatibility
with ‘windows #P. [Tell me why thiz testing is importart. |

Continuing your installation of thiz software may impair
or destabilize the comrect operation of your spstem
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for zoftware that has
pazsed Windows Logo testing.

Continue Anmsay [ STOF Inztallation l

Figure 3-2: New Hardware Wizard (2)

17567 _Drvinst_v1.0 X

L]
‘!r) Install I-7567 Driver Finished 11

Figure 3-3: Install I-7567 Driver Finished

3.2 Install I-7567 Driver by Manual

[ Step -1]
Please execute “ICPUsbConverter_Drvinst_v1.2.exe" file first to install
driver files of I-7567 to system.

[ Step-2]

Plug in the 1-7567 to PC and Windows will detect the new device and
shows the “Found New Hardware Wizard” screen prompting you to install
the driver for the detected USB Device. Please select “No, not this time”
option and click “Next” button like Figure 3-4.
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Found New Hardware Wizard

Welcome to the Found New

:i?\- Hardware Wizard

Wfindows will gearch for curent and updated software by
loaking an your computer, on the hardware installation CO, or on
the Wind |Update "Web site [with your permizssion].

Can Windows connect bo windows Update to search for
software?

7 Yes. this time only

" Yes, now and even time | connect a device

¥ Mo, nat thiz time

Click Mest to continue,

< Back I Mewut » I Cancel |
Figure 3-4: New Hardware Wizard (1)

[ Step-31]
Please select “install from a list or specific location (Advanced)” option

and click “Next” button like Figure 3-5.
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thig wizard helps you install software faor:

[-7/567 USB2HART

3:_:':1 If your hardware came with an installation CD
=2 or floppy disk. insert it now.

YWhat do you want the wizard to do’?

{3 Install the software automatically [Fecommended]
(& Install from a list or gpecific locahon [Advanced)

Click Mest to continue.

[_Ne:-:t> ] [ Cancel
Figure 3-5: New Hardware Wizard (2)
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[ Step-4]

Please select “Search for the best driver in these locations” option and
check “include this location in the search:” checkbox and click “Browser”
button to assign the I-7567 driver location - C:\WINDOWS\inf\ and then
click “Next” button like Figure 3-6.

ﬁ’;-- L e

Please choose your search and installation options.

E Browse For Folder
Select the folder that contains drivers Far your hardware.

(%) Search for the best diver in these locations.

|Jze the check boxes below ta limit or expand the default search. which includes loc ® [ Program Files ~
paths and remaovable redia. The best driver found will be installed. # ) WINDOWS

[] 5earch removable media [floppy. CO-ROM...] =2
Include this location in the search; , 3 ;r;:t’ﬂ
| CAWINDOW S inf “ Browse [# G TestPC_D(D:)
& () TouchPAD (E:)
(") Dan't search. | will choose the driver to install. & |5) shared Documents “

Chooze thiz option to select the device driver from a lizt. ‘Windows does naot guarant

the driver you choose will be the best match far your hardware. T lmwi anis <hFelees: ickin pliis siar aboye:

Ok ] [ Cancel

[ < Back ][ Mewt > l[ Cancel ]

Figure 3-6: New Hardware Wizard (3)

[ Step-5]
Please click “Continue Anyway” button like Figure 3-7 .

113
[f"g' SRRy cepel 1y e

N

Please wait while the wizard installs the software.. .
Har dware Installation

| ] E The softveare vou are installing for this hardware:
L
ICPDAS |-75E5 USEZHART

haz not pazzed Windows Loga testing to werify its conmpatibility
with Windows ¥P. [Tl me why this testing is important. |

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop thizs installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

l Continue Angpway II[ STOF Installation l

Figure 3-7: New Hardware Wizard (4)
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[ Step -6]

Please click “Finish” button to complete |-7567 device driver
installation like Figure 3-8.
Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed installing the software far:

j ICPDAS |-7565 USBZHART
Pt

Click Finizh to close the wizard,

Figure 3-8: New Hardware Wizard (5)

3.3 Verify Driver Installation

This section will show how to verify whether the driver of |-7567 was
properly installed. If the driver is installed successfully, then there will be a
“Virtual COM Port” assigned by Windows. Please follow the below steps to
checkK it.

Click “Start” > “Settings” > “Control Panel” and then double click on
the “System” icon. Once the “System Properties” screen displayed, click
on ” Hardware” tab and then click on the “Device Manager” button.
Double-click on Ports (COM & LPT) item. If the device driver was
correctly installed, users can find the “ICPDAS 1-7567 USB2HART” device
listing and the “Virtual COM Port” number that Windows has assigned to
the device is COM3 like Figure 3-9.
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£ Device Manager
File  Action Wiew Help
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I N 1cPoas-1840D8A0

L _é Compuker

g Disk drives

i§ Display adapters

s DWDICD-ROM drives

+ i3 Human Interface Devices
+-(=% IDE ATAJATAPI controllers
+-E8 Jungo

+-z Keyboards

] [

+ J Mice and other pointing devices
+- ¥ Monitars
+|- B8 Mebwork adapters
+-E8 PISO-CAN
=i Ports (COM & LPT)
¥ Communications Port {COMLY
ICPDAS I-7565 LSBZHART (COM13)
+ -8 Processors
+-8, Sound, video and game controllers

+- g System devices
+ Universal Serial Bus controllers

Figure 3-9: Virtual COM Port Number

3.4 Uninstall I-7567 Driver
Please follow the below steps to uninstall I-7567 device driver.

[ Step -1]

Click “Start” > “Settings” > “Control Panel” and then double click on
the “System” icon. Once the “System Properties” screen displayed, click
on ” Hardware” tab and then click on the “Device Manager” button.
Double-click on Ports (COM & LPT) item. Please find the “ICPDAS I-7567
USB2HART” device listing and click the right button on the mouse and
choose “Uninstall” item like Figure 3-10.
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L Device Manager

File  Action  Yiew Help

M EH&E £HE &

=2 a

=16

=1 ICPDAS-1540DEBAD

+ j Caornputer

+]-g Disk drives

¥ l‘@ Display adapters

+1- b, DVDCD-ROM drives

+-{i4g Hurman Interface Devices

+ 3 IDE ATAJATAPT controllers

+-E@ Jungo

i T kevboards

¥ 'y Mice and other pointing devices

+ % Monitors

+ BE& network adapters

+ - EE PISO-CAN

= Parts (COM & LPT)
F\; Communications Part {COM1)
Bl 1CPDAS 17567 USBZHART (CG

+ #8 Processars

@) Sound, video and game controllers

+- oy System devices
+ Universal Serial Bus contrallers

SRR
Update Driver..,
Disable

Uninstall

Scan for hardware changes

Uninstalls the driver for the selected device, Rroperties

Figure 3-10: Uninstall I-7567 Driver (1)

[ Step-2]

Click “OK” button to complete I-7567 device driver un-installation like
Figure 3-11. After that, the “ICPDAS 1-7567 USB2HART” device listing will
disappear on Ports (COM & LPT) item.

Confirm Device Removal

(3 [CPDAS |-7567 USB2HART [COM13E)

W arhing: v'ou are about to uninztall this device from pour zuztem.

[ Ok, l[ Caticel ]

Figure 3-11: Uninstall I-7567 Driver (2)
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4. HART Converter Utility

[-7567 Utility is provided by ICP DAS to transmit / receive HART
frame for HART bus communication testing easily and quickly. |-7567
Utility can be downloaded from the ICP DAS web site :
http://ftp.icpdas.com/pub/cd/fieldbus_cd/hart/converter/I-7567/software
[utility. The following is the main functions provided by |-7567 Utility :

4.1 Run Utility

Run the “I-7567 Utility” HC_Tool.exe, and then click the “Settings” of
menu to configure the parameters of communication like Figure 4-1.If
users can’t run “HC_Tool.exe”, please install .NET Framework 3.5. And
then run utility again.

Figure 4-1: Open the “Settings” of menu

4.2 Communication Settings and HART Frame Settings

Please refer to the section 4.2.1 to set com port and the section 4.2.2
to configure the HART frame.
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4.2.1 Communication Settings
Please refer to the section 3.3 to find com port number.

e L [o[x]
Hettings  Data Log Ahout
BT Settings E|E|E]
Sta Com Port
Indf  Port Name :

Hant

Autn Confignre : [Erstle |
Frame type : Iaster type :
Preambles : | Address:

Mannfactorer 1D : Dievice type :
Device 1D : :

(ox ) (o |

Figure 4-2: Set Port Name

4.2.2 HART Frame Settings

The “Hart” index offers the format of short or long frame to transmit
Command #0 for searching the HART device (Figure 4-3). User can refer
the following Introduction to set HART frame.

Auto Configure: Select Automatic or Manual to send HART frame.

Frame type: Select the format of short frame or long frame

Master type: Select Primary master or Secondary master

Preambles: 5~20 bytes (OxFF)

Address: Polling Address(0~15)

Manufacturer ID: Manufacturer Identification Code

Device type: Manufacturer's Device Type Code

Device ID: Device Identification Number
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Settings  Data Log About

Staf Comm Poot

I PortMame:  [COMI3Z |
ll 1
Hart \
able |
Preambles : i.- | Address : | |
Mannfasturer [T - I : | Device type : | |
Device ID i_i-'-_- | )

Figure 4-3: Set the format of HART frame

How to configure the HART frame via the utility? Users can modify
“‘Auto Configure” to select Disable or Enable. If it is Enable, the utility will
be used format of short frame to polling HART device(Figure 4-4).
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Figure 4-4: Set Auto Configure to Enable

When “Auto Configure” is “Disable”, users must be referred “Frame
type” to set the format of “Short” frame or “Long” frame. If it is “Short”
frame, users only set Master type, Preambles, Address(Figure 4-5).
Otherwise, users must be set about Frame type, Master type, Preambles,
Manufacturer ID, Device type, Device ID(Figure 4-6).
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Figure 4-5: Short frame settings
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Figure 4-6: Long frame settings

If Communication and HART frame settings have set up, please click the
“OK” button.
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4.3 Search the HART device via the |-7567
If users have finished above the settings, please refer to the following
steps to search the HART device via sending Command #0.

Step 1: Click the “Open” button to connect com port(Figure 4-7).
EEX

Figure 4-7: Click “Open” button

If the screen showed the error message after clicking “Open” button,
please check the port number and reset Port Name.
Step 2: Click the “Start” button to search HART device with HART
bus(Figure 4-8).
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Figure 4-8: Click “Start” button
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Users can find the related information of HART device after
clicking(Figure 4-9).
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Figure 4-9: Find HART device

If the utility showed error information (Figure 4-10), users must be
checked the communication of HART bus, the format of HART device
frame.
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Figure 4-10: Search Device Failed
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4.4 Data logger
When users click “Start” button or run the SRMsg of menu, the utility

will record HART frame from PC or HART device. But close the utility, the

information of Data logger will disappear.
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4.5 Send/Receive HART Frame

Users can send and receive HART command directly by the following
window.

Step 1: Set HART command to Send Data, and then click the “Send”
button.
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Step 2: The response data of HART device will be showed the
“‘Receive Data”. When the “Receive Data” is showed empty,
please check the format of HART frame from the “Send Data”

or HART communication.
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