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1. Introduction

[-7570 is a Serial to HART converter designed as the master device
of HART protocol. It allows users to access the HART slaves by using RS-
232 | RS-422 | RS-485. These HART slave devices may be a transmitter,
actuator, current output device, and so forth. In addition, by using the I-
7570 utility tool, users can configure module and test HART
communication easily and quickly.

The following is the application structure of the Serial/HART module.

HMI/PC/PLC

1.1 Features
1 Support HART Short / Long frame.

1 Support HART Burst mode.

1 Support point-to-point or multi-drop HART mode.
1 Support connecting up to 15 HART slave devices.
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Allow two HART masters.

Provide utility tool for module configuration and HART communication.
Support firmware update via serial port.

Provide PWR / TxD / RxD indication LED

Isolated COM 1: RS-232 / RS-422 | RS-485

4KV ESD Protection

Built-in Watchdog

Selectable 2509 | oad resistor

1.2  Specifications
[ Serial spec. ]
T COM1: RS-232 (Tx/ Rx/ GND) / RS-422 | RS-485
1 Baud Rate :
1200 bps (For FW_v1.1)
1200 ~ 115200bps (For FW_v1.1 / HW _v1.2)
1 Data Format :
O(odd parity), 8(data bit), 1(stop bit) (For FW _v1.1)
N/O/E(parity), 8(data bit), 1/2(stop bit) (For FW_v1.1 / HW v1.2)

[ HART spec. ]

1 Channel: 1

1 Connector : 2-pin screwed terminal block

1 Network : Point to Point or Multi-drop

1 Baud Rate : 1200 bps

1 Frame : Short or Long

1 Operates as a HART Master and supports all HART commands
1 Support up to 15 HART slave devices

1 Isolation Voltage : 3KVdc on the HART side

[ Power Requirement |

1 Power : Unregulated +10 ~ +30 VDC

1 Power reverse protection, Over-Voltage brown-out protection
1 Power consumption : 1 W
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[ Module spec. ]
1 Dimensions : 121 mm x 72 mm x 35 mm (H x W x D)
91 Operating temperature : -25to 75° C (-13 to 167° F);
9 Storage temperature : -30 to 85° C (-22 to 185° F);
1 Humidity : 5 to 95%, non-condensing;
1 Indication LED :

PWR LED : Module power status

TxD LED : Data received from Serial port

RxD LED : Data received from HART port

Utility Tool ]
Provide module configuration and HART communication easily and
quickly.
Provide HART devices search automatically.
Provide diagnostic Information of HART device.
Provide data logging for HART communication.

= =2 = =

[ Application ]

1 Current Measuring.

1 Petrochemical Industry Application.
1 Environment Monitoring.

1 Tunnel Monitoring.

1 Monitor system.

1 Building Monitoring.
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2. Hardware

i-7570 @ PuR
Serial 10 HART Converter

* Support HART Short/Loag Frame
* Selectabie 25042 terminal 1
2

OO

Figure 2-1: Hardware externals of I-7570
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2.1 Block Diagram
Figure 2-2 is a block diagram illustrating the functions on the 1-7570
module. It provides the 3000Vrms Isolation in the HART interface.

RS-232
Signal <

Signal Signal
Isolation Isolation

RS—422 \ MICRO- ( HART - HART
Signal < { E ae PROCESSOR_{ Modem ,‘ Bl 7 L ol o Signal

RS-485 (o

Signal <1 > Lﬁﬁrs ' -
e ( POWER

gﬁ;’ovx ) L REGULATOR

Figure 2-2: Block diagram of I-7570
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2.2  Pin Assignment of I-7570

HART+ 1Y (20

» D
P
—"”‘.lF_ i_ Ev[°
gy T
% R
M)
—
(R) Vs+ 2 0
P
s
(B) GND 10/ \11 |_ RXD

Figure 2-3: Pin Assignment of I-7570

2.2.1 Pin Function Description

Pin No. Pin Name Pin Function Description
1 HART+ HART+
2 HART- HART-
3 - N/A
4 - N/A
5 - N/A
6 - N/A
7 - N/A
8 - N/A
9 +Vs V+ of Power Supply (+10V~+30Vdc)
10 GND GND of Power Supply
11 RXD Receive Data of RS-232
12 TXD Transmit Data of RS-232
13 GND GND of RS-232
14 RX+ Receive Data+ of RS-422
15 RX- Receive Data- of RS-422
16 TX+ Transmit Data+ of RS-422
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17 TX- Transmit Data- of RS-422
18 - N/A

19 D+ Data+ of RS-485

20 D- Data- of RS-485

2.2.2 Wiring of Serial Port

(1) RS-232 Wiring :
[1] I-7570 TXD pin connects to Rx pin of serial port.
[2] 1-7570 RXD pin connects to Tx pin of serial port.
[3] I-7570 GND pin connects to GND pin of serial port.

I-F570 Device
RS-232 terminal RS-232
232 R¥D Pin11 H e
232 THD Pin12 H @ ¢ \\..— ;}; Eiirrg .
232 GND Pin13 j :
GHND Ping
(2) RS-485 Wiring :
1-7570 Device
RS-485 terminal RS-485
485 D+ Pin1a o) P A
485 0- Pin20 H o < & Re-485 D- > °
f %
Device
RS-485
RS-485 D+
RS-485 D-
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(3) RS-422 Wiring :

I-7570 Device
RS-422 terminal RS-422
422 R¥+ Pinld {H @ o { RS422 TH+
ﬁ ?=

422 Rx- Pin1a

0
Q@
| R, |

422 Th+ Finle H @
422 TH- Pin17 H

- @ H RES-422 R
H o o H

& A R5-422 Re+

>& A RS-422 T
>
/

o]

2.2.3 HART Connection

The HART connection can be divided into the following two types :
( 1 DoopiPower SourceoMode.

( 2 Extenmal Power SourceoMode.

W e

/ Loop Power Source (1) — internal resistance
{
24 Ve AARTTIO oy
Power Supply § 1 2] 8
+ (-' : r
(+)] =) o 250 O
oK
Pos (+) il o H (1/4.W)
4~20 mA L HART- Pin 2
Neg (-) ' [p |[|HART+ Pin 1

\ Transmitter
\\ (high impedance device)

\\\

- o

Ex1 : Loop Power Source (Internal Resistance)
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P
/ Loop Power Source (2) -
f

-

external resistance

24 Vioc : RIS i
Power Supply : El
(+)] ) 1a 950 ) :
i {1/4\WN : é
o H : RS
eoma o0t | D[R Pn2 g g
P |[HART+ Pin1

Transmitter
‘\{high impedance device)

N
\\

-~

‘‘‘‘‘‘

Ex2 : Loop Power Source (External Resistance)

U

// 'Loop Power Source (3) — external resistance

|

24 Vic
Power Supply
| DCS
(+) (-)L
0s (+)
4~20 mA
6 Ned (-
g (-) °
,
Transmitter : |°_!|
(high impedance device) PNl 2800 S
Note: o} e
R must be >=230 () Ll e
\ and <=1100 |y |[|HART+ Pin 1
\ - o f{rrsrersnarnnannannes
\ 250 Q is the best \—

Ex3 : Loop Power Source (External Resistance)
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External Power Source — external resistance

24 \Voc g Y
Power Supply HART-710 -
H| ) | E
.
N (el 2800
ed () i o H ( 1/4WV) é
4~20 mA il -
250 Q2 | HART- Pin2 : :
: Osfinnnnssnnnnnnanuns .
Pos (+) i ) ||HART+ Pin 1
| o et e
Transmitter
(\high impedance device)

Ex4 : External Power Source (Internal Resistance)

2.3 Terminator Resistor Settings
There is a Jumper (JP4) at the I-7570 module, shown in Figure 2-4.
The jumper can provide HARTadmesistomor kK wi
When the pin 1&2 of JP4 is connected, the resistor will connect to HART
network. When the pin 2&3 ofJP4 is connected, it will disconnect the
resistor from HART network. By default, the pin1&2 of JP4 is connected.

— () ——

Figure 2-4: Internal Load Resistor
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2.4 Default / Normal Dip-switch
There is a DIP switch on the back of the 1-7570 module, as shown in
Figure 2-5.
(1) Firmware Operation Mode :
SettheDIPswi t ch to the ANormal 6 position
(2) Firmware Update Mode :
Set the DIP switchtot h BPefaiiltd posi ti on.

Figure 2-5: Dip Switch

2.4.1 Firmware Update Mode

[ hardware v1.xx and firmware v1.xx ]

1 HW_vl.xx just supports firmware v1.xx. (As the below left figure)

[ hardware v2.xx and firmware v2.xx ]

1 HW_v2.xx (casing with dRevBdcharacters) just supports firmware v2.xx.
(As the below right figure)
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" Module Name: 1-7570
Firmware Source: 17570 FW _V1.x.fw
Firmware updates: section 2.4.1 of manual

X x x Z
<

3
SRS S
[ S~

* Support HART Short/Long Frame
+ Seiectable 2500 terminal resistor K
P« Isolated COM1: RS-232/422/485
¥« Support multiple manufacturers'
HART products

Module Name: I-7570RevB
Firmware Source: 17570 FW RevB V2.00.fw
Firmware updates: section 2.4.1 of manual 4

Please follow the steps below to complete the firmware update

process of I-7570.

(1) Set the Dip-switch to the i D e f @asitioh and reboot I-7570. Then the
[-7570 will work under the fEirmware Update Modea In this mode,
users can update the firmware of I-7570 via RS-232.

(2) Execute the iFW_Update_Tooloutility. (Download from
http://ftp.icpdas.com/pub/cd/fieldbus _cd/hart/converter/i-7570/software/)
and follow the steps below to complete the firmware updating process.
[1]Ch 0 0 COMd nt er f aCOM Patdndmbér (like : COM1).
[2]Cl i 8dowsero but t on FWdle. @ike 0l6530ev1.00.fw)
[8]Cl i Eikmware Updateo utton to start the FW update process.
The result will show.in AFirmware Upc
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% FW _Update Tool v1.06 @

1. Download Inferface

& COM COM Port : \“;‘;.g
~ USB |COM1 v | '
www icpdas com

2. Firmware Path

3. Firmware Update
LW ate S | P Reboot Module |

Fromware Update

Exat

Figure 2-5.1: FW_Update Tool

2.4.2 Firmware Operation Mode

In operation mode, users need to set the Dip-switch to the fiNormalo
position and then reboot [-7570. In this mode, users can send / receive
HART command via serial port. In hardware v1.2 or newer (with firmware
v1.1), JP5is provided tor u n Communicationd @&aonfigéirationd0 mo d e .
( 1omim.0 Made

[1] Connect pin 1&2 of JP5 like Figure 2-5.2 and then reboot I-7570.

=3 7
. - x

EE o e

JP4 321

I

I

1 1

I

1

| ]
I

1

Figure 2-5.2: JP5 position of Comm. mode
[2] Used to send / receive HART command and communicate with
HART slave devices.
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[3] The default baud parameter is i1200,0,8,10and can be modified in
A Co n inodg.. 0

( 1¢onfig.0 Made
[1] Connect pin 2&3 of JP5 like Figure 2-5.3 and then reboot I-7570.
g O JP1

1l

JP4 321 j
1

|

%E JPS :

1

]

:

(L ——_—_—, _o—_po—_jo—_

Figure 2-5.3: JP5 position of Config. mode
[2] Used to set / get module information.

[B3]The baud par ametld5200JN8,10f.i xed t o be
[4] The following is the command table for configuration.

Cmd No. Function Parameter Return
$1 Set Serial Baud BDPS |

$2 Get Serial Baud None >B D P S
$3 Get Module Info None >(Data)

$4 Reset Module None |

[5] Example for Command 1 :
<1> B => Baudrate (bps)
(1200 / 2400/ 4800 / 9600 / 57600 / 38400 / 19200 / 115200)
<2>D=>DataBit(5/6/7/8)
<3> P => Parity (None / Odd / Even)
<4> S => StopBit (1/2)
[Set seri al port bl®20@ 8, pl.dloj]a met er t o
Send =>%$17 3 00
Return =>!(Success) , ?(Failure)
[6] Example for Command 2 :
[ Get serial port baud parameter ]
Send =>3$%2
Return =>>0 3 1 0 (1200, 8,0, 1)
[7] Example for Command 3 :
[ Get Module Info ]
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