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Warranty

All products manufactured by ICP DAS are under warranty regarding
defective materials for a period of one year from the date of delivery to the
original purchaser.

Warning

ICP DAS assumes no liability for damages resulting from the use of this
product. ICP DAS reserves the right to change this manual at any time
without notice. The information furnished by ICP DAS is believed to be
accurate and reliable. However, no responsibility is assumed by ICP DAS
for its use, or for any infringements of patents or other right of third parties
resulting from its use.

Copyright
Copyright 2011 by ICP DAS. All rights are reserved.

Trademark
The names used for identification only may be registered trademarks of
their respective companies.

List of Revision

Date Author Version Revision
2012/03/30 Ryan 1.10 Release
2019/02/15 Jimmy 1.20 Release
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1. Introduction

PROFIBUS and HART are two kinds of famous protocols and are wildly used in the
fields of factory and process automation. The GW-7557 is a PROFIBUS to HART
gateway. By using this module, users can easily put the HART slave devices into
PROFIBUS network. Figure 1 shows an application example for the GW-7557
module.
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Figure 1  Application architecture of the GW-7557 module
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The GW-7557 gateway is specially designed for the slave device of PROFIBUS DP
protocol. In the HART application, the GW-7557 can be a HART master device. The
HART slave devices can exchange data with the PROFIBUS master device via the
GW-7557 module.

The main features and specification of GW-7557 are described as below:
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1.1 Features

16-bit Microprocessor inside with 80MHz

Profichip VPC3+C PROFIBUS controller

Support PROFIBUS DP-VO slave

PROFIBUS transmission rate detect automatically

Max transmission speed up to 12 Mbps for PROFIBUS and 115.2 kbps for
COM Port

COM Port driver has 1K bytes QUEUE input buffer & 512 bytes QUEUE
output buffer

Allow two HART masters

Working in point-to-point or multi-drop HART mode

Support 4 HART channels

Connecting up to 15 HART slave devices per HART channel

Support HART Short/Long frame

Support HART burst mode

2500Vrms High Speed iCoupler Isolation Protection for PROFIBUS network
3000Voc Isolation Protection on the PROFIBUS side

Provide LED indicators

Built-in Watchdog

Mountable on DIN Rail

1.2 Specification

COM Port specs:
e Serial port - RS-232
e Serial port interface: screw terminal block

e Baud Rate : 2400/4800/9600/19200/38400/57600/115200 bps
e Data Format: 7/8 data bits, None/Odd/Even parity bit, 1/2 stop bit

PROFIBUS specs:

e PROFIBUS interface connector: D-Sub 9-pin female

e Baud Rate: 9.6k/19.2k/45.45k/93.75k/187.5k/500k/1.5M/3M/6M/12Mbps
® Address Setting: 0~126 (set by DIP switch or EEPROM)

HART specs:

e 4 HART channels

e HART port interface: screw terminal block

e Working in point-to-point or multi-drop HART mode

e Connecting up to 15 HART slave devices per HART channel
e Support HART Short/Long frame
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e Support HART burst mode
e Allow two HART masters

Power requirement:

e Unregulated +10 ~ +30 Voc

@ Power reverse protection, Over-Voltage brown-out protection
e Power consumption 2.0W

Module specs:

@ Dimensions: 119mm x 72mm x 33mm
Operating temperature: -25 ~ 75 °C
Storage temperature: -30 ~ 85 °C

Humidity : 5 ~ 95% RH, non-condensing
LED Status Indicators(Table 1)

Table 1: LED status indicator

— Show the power state
PWRLED — Show data state
ERR LED — Show error state
RUN LED — Show communication state of PROFIBUS
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2. Hardware

2.1 Block Diagram of GW-7557

HART
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Figure 2 Block diagram of GW-7557

Pin Assignment
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Figure 3 Pin assignment of GW-7557
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Table 2  14-pin screw terminal block

Pin Name Description
1 HART 0+ | Positive of HART channel 0
2 HART 0- Negative of HART channel 0
3 HART 1+ | Positive of HART channel 1
4 HART 1- Negative of HART channel 1
5 HART 2+ | Positive of HART channel 2
6 HART 2- Negative of HART channel 2
7 HART 3+ | Positive of HART channel 3
8 HART 3- Negative of HART channel 3
9 RX Receive Data of RS-232
10 X Transmit Data of RS-232
11 GND GND of RS-232
12 INIT* Initial Pin
13 +VS V+ of Power Supply(+10 ~ +30 Vbc)
14 GND GND of Power Supply
Table 3 PROFIBUS DB9 Female Connector
Pin Name Description
1 - N/A
2 - N/A
3 B Non-inverting Bus Line
4 ISODE |lIsolated DE output for use in PROFIBUS
applications where the state of the isolated drive
enable node needs to be monitored.
5 GND Power supply ground for the first node and the last
node
6 VP +5V Power Supply for the first node and the last
node
- N/A
A Inverting Bus Line
9 - N/A
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2.3 Wiring

GW-7557 supports PROFIBUS to HART communication. The following section
describes the connection interface of GW-7557.

2.3.1 RS-232 connection

The RS-232 port of the GW-7557 has got three pins. The wiring of the RS-232
device with the RS-232 port of the GW-7557 is shown in Figure 4.

GW-7557 RS-232 device
RS-232 port
ES-232 RX PINOS O
< TX PIN3
E3-232 TX PIN10 H © l ST
GEUND PIN11 Oé—'l e

Figure 4 RS-232 wiring diagram

2.3.2 PROFIBUS connection

The PROFIBUS interface of the GW-7557 is a DB9 female connector. The
connector uses the standard PROFIBUS 9 pin assignment. It is recommended to
use a standard PROFIBUS cable and connector (DB9 male). As with every
serial bus the rate of safe data transmission in a PROFIBUS network decreases
with increasing distance between Master and Slave. Table 4 shows the
transmission rate and range for a cable with the following properties:

Impedance :135~165 Q

Capacity : lower than 30 pF/m

Loop resistance : lower than 110 Q/km
Wire diameter : greater than 0.65 mm
Core cross-section : greater than 0.34 mm?

SAEE A
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Table 4 Transmission rate decreasing with increasing transmission distance

Transmission Rate(kbps) |Transmission Distance per Segment (meter)
9.6, 19.2, 45.45,93.75 1200
187.5 1000
500 400
1500 200
3000, 6000, 12000 100

In order to minimize the reflection effect of signal transmission, both ends (first
node and last node) of a PROFIBUS segment needs to be equipped with an
active terminal resistor as shown in Figure 5. A standard PROFIBUS connector
is usually already equipped with a terminal resistor. The user therefore only has
to switch on the resistor of the devices stationed at the ends of a segment as
shown in Figure 6.

vP : : : VP
Device | | Device Device
1 2 N
3900 3900
l l B-Line l
2200 2200
3900 3900
GMND GND

Figure 5 PROFIBUS connection
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Terminator ON

Terminator OFF

Terminator Switch LR~ R

Figure 6 PROFIBUS connector

The number of stations in a PROFIBUS network is restricted to 126. According
to the PROFIBUS specification up to 32 stations are allowed per segment. A
repeater has to be used to link the bus segments.

2.3.3 HART connection

The HART connection is divided into two types: “Loop Power Source” and
“External Power Source”, as shown in the below:

/ Loop Power Source (1) — Internal Resistance\

GW-7557

-------------------------------------------------
oooo

Power Supply )
(+) {=

—
5 Pos(+) o
e _Neal) L HARTO:

\HART Siove . — eteteeeeeresse s eane e eaeaann /

Figure 7 Loop Power Source (1)
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/ Loop Power Source (2) — External Resistance\

2avo il 0 ... S
- ' JP5
ower Supply 1I'ﬁ
[ I BN )
(+) = S
250Q _ @
S Pos(+) °H 4w %
4~20 mA o | P
HARTO-
v—- o. ................
'ﬂﬂ:ﬁ Neg(-)

QART e e /

Figure 8 Loop Power Source (2)

Loop Power Source (3) — External Resistance

24V
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b Pos(+) —®
4~20 mA
- . -------------------------------
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a. Fd GW-7557
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o 2500 1

NOTE: PN amw %
R must be >= 2300 E (o o
And <= 11000 Lilaplip i o
25002 is the best :
i W o HHARTO:. ...

.....
-----------------------------------------

Figure 9 Loop Power Source (3)
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/ External Power Source — External Resistancn

GW-7557

24V
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G
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Figure 10 External Power Source

2.4 Setting the PROFIBUS Address

The station address of GW-7557 can be set by using the DIP switch or by writing
it directly to the EEPROM. The DIP switch covers a range from 0 to 255. The
valid address range of a PROFIBUS station spans from 0 to 126. Table 5 shows
three examples of setting the station address by using the DIP switch. The DIP
switches are accessed by opening the modules housing (Figure 11). Table 6
explains which address will be used by the module after power on, if the DIP
switch address setting differs from the address stored in the EEPROM.,

Table 5 DIP switch setting example

DIP switch (SW1)
Station address
1 2 3 4 5 6 7 8
1 1 0 0 0 0 0 0 0
10 0 1 0 1 0 0 0 0
126 0 1 1 1 1 1 1 0

Note: 1=>0ON, 0=>0OFF
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Table 6 The Address setting of the GW-7557

DIP switch Setting Description
1. The address setting of the EEPROM is ignored.
0~125 2. The address can not be set by the PROFIBUS configuration
tool.

1. The address setting of the DIP switch is ignored.
2. Ifthe address in the EEPROM is 126, the PROFIBUS

126-254 configuration tool can set a new address and save it to the
EEPROM.
255 1. Slave address in the EEPROM is set to 126.
[e®0] r5
E JP8 swi
— GW-7553-UP \/
1

Figure 11 DIP switch

Each Slave must have a unique valid address (1 to 125) in order to be able to
communicate with the master. To change the address by using the configuration
tool it is necessary to first set the address that stored in the EEPROM to 126. This
Is done by setting the DIP switch to 255 in the power off state. Switching the
module on is forcing the module to change its address that stored in the EEROM
to 126. In the next step switch the module off and change the DIP switch setting
to any value from 126 to 254. This step is necessary in order to prevent the
module to change its address that stored in the EEPROM to 126 every time. The
configuration tool can assign a new address to slave now.
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2.5 LED status indicator

The GW-7557 provides three LEDs to indicate the statuses of the GW-7557
module. The position of LEDs and descriptions are shown in Table 7 and Figure
12.

Table 7 LED status description

LED Name Status Description
flash Power supply is ok.
HART port is transmitting or receiving HART frame.
Power supply is ok.
PWR on The firmware has loaded.
off Power supply has failed.
When the GW-7557 connects with the utility tool, it
flash will flash fast (flash once about 55ms).
When the GW-7557 has diagnostic message, it will
flash slowly (flash once about 220ms).
— Connection error between PROFIBUS Master and
ERR
on Slave or
— PROFIBUS system has not been configured
correctly.
off Normal operation
PROFIBUS system has been configured correctly
Data exchange mode
on .
RUN Normal operation.
off GW-7557 module is not in a data exchange mode.
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LED Indicator

Figure 12 LED position

2.6 Normal/Setting DIP switch

There is a DIP switch on the back of the GW-7557 module, as shown in Figure 13.
The DIP switch is used to set the communication settings of COM port. In the normal
situation, it needs to set the DIP switch to the “Normal” position. If the user forgets
the communication settings of COM port. The user can sets the DIP switch to the

“Setting” position, the communication settings of COM port will be started at default
settings.

PS:
About default settings are shown in the below:

Baudrate : 115200 bps
Data bit : 8 bits

Stop bit : 1 bit

Parity : None
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Figure 13 DIP switch of the GW-7557

2.7 Jumper

There are four Jumpers (JP5~JP8) at the GW-7557 module, as shown in Figure 14.

These jumper can provide HART channel with 250 () (1/4 W) resistor. When the pin

1&2 of JP5 is closed, the resistor will connect to HART channel 0. When the pin 2&3
of JP5 is closed, it will disconnect the resistor from HART channel 0. By default, the
pinl&2 of JP5 is closed. Please refer to section 2.3.3 HART connection for detail.

SW1

GW-7553-UP

GW-7557

COoNt

)

PS:

The relation between jumpers and
HART channels is shown in below:
JP5 => Channel 0

JP6 => Channel 1

JP7 => Channel 2

JP8 => Channel 3

1

Figure 14  Jumpers of GW-7557
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3. Communication protocol transfer theorem

3.1 PROFIBUS data exchange

The GW-7557 is a PROFIBUS DP slave device. The GW-7557 is first
parameterized then configured and finally it goes into the data exchange mode
(Figure 15).

PROFIBUS DP Slave
State machine

Check Configuration OK

Watchdog
Time out

Data Exchange

Figure 15 State machine of PROFIBUS DP Slave device

The GW-7557 exchanges data cyclically between internal Output Queue ~ Input

Queue and PROFIBUS Master device in data exchange mode, as shown in Figure
16.
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PROFIBUS _~— GW-755
Mastcr/ CyclicData (PROFIBUS/HART Gateway)
exchange
' 4 / - \ %
/o | ;
Output Data Input Data HART Input Queue HART Output Queue

(Max:240 Bytes) (Max:240 Bytes)

Byte 0 Byte 0 Block 1 Block 1

Byte 239 Byte 239 Block 50 Block 510f

Figure 16 Data exchange between PROFIBUS master device and GW-7557

The GW-7557 downloads the parameter and configuration from PROFIBUS
master device to be the module parameters. The GW-7557 and PROFIBUS master
device have different data type and data address, the GW-7557 can transfer
different data format to PROFIBUS master device through module parameters.

3.2 HART data exchange

HART protocol belongs to Master-Slave communication and it uses query and
response message to arrive at data exchange and device control, as shown in
Figure 17.
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GW-7557

(PROFIBUS/HART Gateway) BESSRESE

Preamble
HART Input Queue HART Output Qucuc Delimiter

\
) 49

-

Address
Block 1 Bloeh 1 ’

@
A

Command

Byte Count

[Datal

Check Byze

Block 50 Block 510/ “E“a
1 “.'
b N
\ \ Data Exchange by Query &
Response message /
— P—
\ /
~— e

— —

Figure 17 Data exchange between the HART slave devices and the GW-7557

3.3 Communication protocol transfer

In section 3.1 and 3.2, we can understand that data exchange is through Output
Queue -~ Input Queue of the GW-7557 between PROFIBUS Master ~ HART slave
devices and the GW-7557. The data exchange runs continuously between
PROFIBUS master ~ HART slave device and the GW-7557, as shown in Figure

18 and Figure 19
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PROFIBUS GW-7557 HART
Master (PROFIBUS/HART) Gateway Device

Output Data Output Queue
(Max. 240 Bytes)

Block0 | HART Channel

HART Preamhble Length
HART Delimiter Master to Slave Frame

Output Data HART Address
HART Command
HART Byte Count
HART Data
HART Check Byte

Byt 0

Block 2

Byte 239 Data

Block 510

Exchange

Input Data

Block0
(Max. 240 Bytes) c HART Channel

HART Preamhble Length
- HART Delimiter

HART Address

HART Command -M:
Input Data HART Byte Count Slave to Master Frame
HART Response Code
HART Data

HART Check Byte

Block 2
Byte 239 .

Block 51

Input Queue

Figure 18 GW-7557 communication protocol transfers
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GW-7557 data exchange

Power On/
Reset

A

Initial

Copy data to
Output Queue

v

| Send HART

Frame

Y

Retry
Count++

SR

Copy data to
Input Queue

A

Copy data to

Profibus

|

Index=1

Parameterization

Check Parameterization OK

Configurtation

Check Configuration OK

Is output queue overflow ?

Copy Profibus O/P data to
Output Queue

Send HART frame to HART
slave

Receice HART response
frame from HART slave

Is input queue overflow ?

Copy response frame to input
queue

Copy input queue data to
Profibus I/P data

Figure 19 GW-7557 flowchart
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4. Communication
4.1 Field of application

A master station can be a PLC, PC or any other smart device. The system can be a
mono-master system (Figure 20) or a multi-master system (Figure 21). The GW-
7557 enables the integration of the HART slave devices into a PROFIBUS DP
network.

PLC Device

PROFIBUS
Device 00

Device 03~29
ooo0oo00©0®
GW-75587

" PROFI-8455
PROFIBUS 1 PROHBUS
[rea— Device 01
w
3
[72]

Figure 20 Mono-master system
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PLC Device PC

Fi PROFI
PROFIBUS PROFIBUS OFIBUS
Device 05~29 ‘;
oeoo0oo00O0 ""! a5
. - GW-7557 _} t g
PROFI-8455 PROFIBUS GW-7553 PROFIBUS
PROFIBUS Device 04 PROFIBUS Device 31
w R
E R
7 ““ M
Figure 21  Multi-master system
4.2 GSD file

The characteristic (ex: baud rate, message length, number of input / output data.....)
of each PROFIBUS DP device is described in the GSD file. The GSD file of the

GW-7557

is in the ICP DAS companion CD-ROM (PATH--> CD:

\profibus\gateway\gw-7557\gsd\). The user can copy GSD file ( IPDS0D61.gsd )

and

the Bitmap file ( ICP_7557.bmp,GW_7557.omp ) to the PROFIBUS

configuration tool.

4.

2.1 The example of how to load GSD file

In the following examples the Siemens S7-300 PLC is used. The configuration
and communication is done by the program “SIMATIC Manager” provided by
Siemens.
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Step 1: Open “SIMATIC Manager” tool and select “New
open a new project.

Step 2: Double Click “Hardware” to open “HW Config”

Step 3: Click “Install GSD File”

Project Wizard” to

E“] Staton  Edit [nsrt PLC Wiew Mindow Help
J O g8 & | = | | = Custormize... ClLIHE
Specity Moduole. . ~
Configure HNetwork Find I—
1 /4 fvmbol Table Ctl+ Al T 1 =
2 CPUO 313C-2 DPF(1}) Eeport System Error... e Profile: @
AZ P
27 DTG Edit Catalog Profile [+ PROFL
24 Copnt Update Catalog %8 PROFT
3 -85 FROFI
i Tt HW Updates .. +-Fl SIMAT
T Tnstall G0 File - Fl SIMAl
g o . - SIMAl
= N Find in Service & Support.. -3, SIMAT
Create GED file for I-Device. ..
b
s >
ﬂ:l S A TIC 200 Station
Slot | Designation |
D

Step 4: Select the directory of GW-7557’s GSD file(IPDS0D61.gsd)

: |C:'\PROGRAM FILESWIEMENSE TEF ST TME

Fil: | Releaze | Version |Rasitats

L Select a directory containing GED files

=) PROFIBUS
(3 GWT553

[

Step2

u Lellr
) Tility
B T2
-0 Profigsss
I {05 tility folder
) PROFINET
-7 £5415344e57c5808a02360670es.

T T -
| >

Close [ ®e [ ®E ]

| ~

: Install 53D Files: |f1'0m the directornys LI Step 1

Help
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Step 5: Click “Install” button

Install GSD Files

]

Install GSD Files: |trom the directory =]

|DACODEPROFIETS WTSET 1 238D Brows ...

Install GSD File (13:4986) X

i Installation waz completed successfully.
St

ep2

(GW-7557
Step1

Lnstall Show Log Select A1 Dezelect A1

Clos Help

Step 6: Confirm GW-7552"s GSD file is available

B HW Config - [SIMATIC 300 Station (Configaration) — §7_Prol] =13
E“] Station Edit Insert PLC Wiew Optons Window Help -8 %
OB 8 & s fn |[Eh 2| R N2 Step1

Py olx|
Find: |?55? L H

.............. e PROFIBUS(L): DP mastsr system (1) 1

CPU 213C-2 DE(1) Profile: |Standa.n‘l j
LDr J
»

DI&DOIG = %?' PROFIBUS DP

-] Additional Field Devices
#-1 Switching Devices

B + D 1o

=1 Gateway
+- ] AR
+- g DF/DF Coupler
¥ E DP/RE232C Link

+-gg OW-7552 . StE])Z

o g GW-7557

= +1- g DP/DP Conpler, Relsass 2
:I:I {0 UR +-[_1 Compatible FROFIBUS DF Slaves

- 03 CiR-Object

Slot | @ Module o EL e 1 | Qe | Comument | 4 (7] Closed-Laop Contoller

L 411 Configursd Stations

2 CPU 313C-2 DP(1) [6ES7¥Y2.012 + () DP 0 shaves

AZ Or Floris o 7T M

o

£ by

Copnt

~a| | | | ey by

||<

< ¥

4.3 The Configuration of the common parameters

GW-7557 has twelve common parameters. The user can configure the common
parameters to set the communication mode and data format by the PROFIBUS
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configuration tool. The common parameters are described below.

e HART Frame Format : Transparent/Compact

@ Error Retry Count : 0~5

e HART Command Interval (ms) : 75~65535

Timeout Value (ms) : 305~65535

HART Master Type(CH-0) : Primary/Secondary

HART Master Type(CH-1) : Primary/Secondary

HART Master Type(CH-2) : Primary/Secondary

HART Master Type(CH-3) : Primary/Secondary

HART Network Type(CH-0) : Point to Point/Multi Drop
HART Network Type(CH-0) : Point to Point/Multi Drop
HART Network Type(CH-0) : Point to Point/Multi Drop
HART Network Type(CH-0) : Point to Point/Multi Drop

PS :

a. Transparent: The user has to fill in HART frame data completely in PROFIBUS
output data area and send HART frame to HART slave
devices Imanually.

Compact: The user has to choose HART command modules which HART
slave devices desired. Device configuration of HART slave devices
can configure by utility tool.(About how to configure HART slave
devices, please refer to section 5.2 for detail)

b. Error Retry Count: If the HART communication has error, GW-7557 will retry.

About the times it is according to this parameter.

¢c. HART Command Interval (ms): This parameter will decide the polling
interval of HART command.

EX: HART command 1 query — HART command 1 response — wait

(cmd interval) — HART command 2 query — HART command 2
response — wait (cmd interval) — ---

d. Timeout Value (ms): This parameter is about the timeout value of HART
command.

e. HART Master Type: The user can set the master type of HART slave devices.
This parameter will decide the HART frame and minimum timeout value. We
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suggest setting the master type to Primary Master in the general situation.

f. HART Network Type: The user can set the Network type of HART slave
devices. If the network type is “Point to Point”, it means it has only one HART
slave device at HART bus. If the network type is “Multi-Drop”, it means it has
more than one HART slave device at HART bus.

4.4 The Configuration of the modules

The user can set the number and size of the modules in the PROFIBUS
configuration tool.  The settings of the modules are described below.

Max. modules : 110 modules

System setting module : 13 bytes in, 6 bytes out

Output module : Output Words => 4~48 Words

Input module : Input Words => 8~48 Words

HART command module : Support universal and common command
Max. length of 1/O data : 480 Bytes

Length of output data : 0~240 Bytes

Length of input data . 0~240 Bytes

Note:

The user must add “System setting module” at the first module before the other
modules, else the GW-7557 will send the diagnostic messages to PROFIBUS
Master and the system will be abnormal.

The modules have module parameters about the communication settings. The
module parameters are shown in the below :

A. HART command module parameters :
@ Channel Number : Channel 0 ~ Channel 3
@ Device Number : Device 0 ~ Devicel5
@ Output Mode : Initial/Polling/Manual/Burst

Example 1:
If the user wants to read primary variable(command 1). HART slave device
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connects with HART channel 2 of GW-7557, preamble length is 5 ~ long address
Is OXFB 0x01 0x00 0x12 0x67, network type of HART channel 2 is point to point.

In this case, the user should select the following modules:

1. Transparent mode :

The user can select a “4 Words Output module” and a “8 Words Input module”.
2. Compact mode :

The user can select a “Command 1 module” , module parameters are shown in
the below:

Command 1 module parameters :
e Channel Number : Channel 2
e Device Number : Device 0

e Output Mode : Polling

Example 2:

If the user wants to enable burst mode and read primary variable by using burst
mode. HART slave device connects with HART channel 3 of GW-7557, preamble
length is 5 ~ long address is OXFB 0x01 0x00 0x12 0x67, network type of HART
channel 3 is point to point.

In this case, the user should select the following modules:

1. Transparent mode :

The user can select a “8 Words Output module” and a “8 Words Input module”.
2. Compact mode :

The user can select a “Command 108 module” ~ a ”’Command 109 module”
and a “Command 1 module” , module parameters are shown in the below:

Command 108 module parameters :
@ Channel Number : Channel 3
@ Device Number : Device 0

e Output Mode : Manual

Command 109 module parameters :
@ Channel Number : Channel 3
@ Device Number : Device 0

e Output Mode : Manual
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Command 1 module parameters :
e Channel Number : Channel 3
@ Device Number : Device 0

e Output Mode : Burst

PS :
a. Channel Number : This parameter will decide HART channel of HART
slave device.
b. Device Number : This parameter will decide device number of HART
slave device. Device number must increase in order(ex:
3 HART slave devices, Device Number is Device 0 -
Device 1 ~ Device 2).
c. Output Mode :
MW [nitial => When GW-7557 start, it will send this command once.
B Polling => GW-7557 will poll all polling command.
B Manual => The user must send this command manually(Please refer to
section 4.6.2).
B Burst => GW-7557 will receive burst frame of this command.

4.5 Diagnostic messages

The GW-7557 can show maximally 15 diagnostic messages at the same time. If
the number of the diagnostic messages is bigger than 15, the GW-7557 will not
process other diagnostic message. The diagnostic messages have 5 types. They are
“Command Response Error”, “System Setting Module Error”, “Output Data
Error” ~ “Input Data Error” and “EEPROM Error”. The diagnostic messages are
shown in Table 8.

Table 8 Diag_;nostic messages

Modules Messages Description

Receive TimeOut

Receive DATA Too Short

Delimiter ERROR

Module 2~111 Address Master ERROR

Command Response Error | Address Burst ERROR

Receive Command Number ERROR

Parity Check ERROR

Invalid selection

Transparent Passed parameter too large
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Module Passed parameter too small

Too few data bytes received

In write-protect mode

Access restricted

Device is busy

Command not implemented

Module 1 System  setting module | Not find System setting module.

Error Position is not correct!

FIFO overflow

Lose PROFIBUS output data

Output Channel out of Range

Preamble length out of Range

N/A Output Data Error Output Mode is not Manual mode

Burst Frame On HART BUS

Burst modules too much

Choose Wrong Module

N/A Input Data Error FIFO overflow

Read Data from EEPROM ERROR
N/A EEPROM Error Write Data to EEPROM ERROR

PS:

Output Data Error :

a. When GW-7557 receives a “data output command” (output byte 0) from
system setting module, and this command didn’t increase in order (ex: 0->1,
1->2,..., 255->0), the GW-7557 will think that it lose some output data of the
PROFIBUS Master and a diagnostic message (“Lose PROFIBUS output
data”) will be sent by the GW-7557 to the PROFIBUS master.

b. When GW-7557 receives a “HART channel” (output byte 3) from system
setting module, and this value is greater than 3, then a diagnostic message
(“Output Channel out of Range”) will be send by the GW-7557 to the
PROFIBUS master.

c. When GW-7557 receives a “Preamble length” (output byte 4) from system
setting module, and this value is less than 5 or greater than 20, then GW-7557
will set preamble length to 20 automatically and a diagnostic message
(“Preamble length out of Range”) will be send by the GW-7557 to the
PROFIBUS master.

d. If HART Frame Format is “Compact”. When GW-7557 receives a “Output
module” (Output byte 2) from system setting module, and “Output Mode” of
this module isn’t manual, then a diagnostic message (“Output Mode is not
Manual mode”) will be send by the GW-7557 to the PROFIBUS master.

e. If GW-7557 detect burst frame at a certain HART channel. When user wants
to send HART command from this channel, then a diagnostic message
(“Burst Frame On HART Bus”) will be send by the GW-7557 to the
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PROFIBUS master.

f. GW-7557 just allow only one burst module (Output Mode is Burst). If the
number of burst modules are more than one, then a diagnostic message
(“Burst modules too much”) will be send by the GW-7557 to the PROFIBUS
master.

g. If HART Frame Format is “Transparent”, user just can select Output length
module or Input length module; If HART Frame Format is “Compact”, user
just can select HART Command module; When user select wrong module,
then a diagnostic message (“Choose Wrong Module”) will be send by the
GW-7557 to the PROFIBUS master.

4.6 1/0O data exchange
4.6.1 Input data area

The maximum length of input data is 240 bytes. Before arrange “Input module
“or “HART Command module”, the user must arrange and configure the
“system setting module”. The user can get data form HART slave devices by
“read Input module” or “HART Command module”.

Table 9 Input data area

Module Byte Data Description
0
Data The number of HART commands that have to be sent
1
2
Data The number of HART commands that have been sent
3
4
Data The number of HART commands that have been received
System 5
Setting
module 6
Data The number of HART commands that have error occurred
7
8 Data The ID of HART command that have error occurred in the
9 Output queue
10 0~3 The channel number of response frame
11 Data The length of the response frame
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12 1~255 | The capacity of Output Queue

Input
module
Or
HART
Command
module

13~239 Data Receive data

® Data input command (byte 11)
The length of response frame does not include preamble and check byte.

® Data input command (byte 12)
The capacity of Output Queue is from 1 to 255. One level means there are
level*2 or level*2-1 HART command in the Output Queue. (ex: level 5
means there are 9 or 10 HART commands in the Output Queue)

4.6.2 Output data area and communication command

The maximum length of output data is 240 bytes. Before arrange the output
module, the user must arrange and configure the system setting module. The
first six bytes belong to communication commands, as shown in table 13.

Table 10 Output data area

Module Byte Data Description
0 Data Data output command
1 0x01 Control bit
System 2 Data Output HART Command module select (for Compact)
Setting
module 3 0~3 Output HART channel (for Transparent)
4 5~20 Output preamble length (for Transparent)
5 Data Output HART frame length (for Transparent)
Output
module
or 6~239 Data Output data
HART P
Command
module

e Data output command(byte 0)
When this byte is changed, PROFIBUS Master device will send data of
output module to Output Queue of GW-7557 and then GW-7557 will
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send HART frame to HART slave device.

PS: When the user use this byte to trigger “data output command”, the
user must increase this byte in order (ex: 0->1, 1->2,..., 255->0) or else
the GW-7557 will send a diagnostic message to the PROFIBUS master
(please refer section 4.5 Diagnostic messages).

e Control bit(byte 1)

Bit 0 : When this bit is set to 1, diagnostic messages sent by the
GW-7557 module will all be cleared.

Bit 1 : The remaining bits have to be set to zero.

Bit 2 : When this bit is set to 0, auto detecting function is enable.
When this bit is set to 1, auto detecting function is disable.

Bit 1~7 : The remaining bits have to be set to zero.

e Output HART Command module select (byte 2)
If HART Frame Format is “Compact”, when this byte isn’t ‘0’ and the
user change data output command (byte 0), it will trigger single data
output command of the HART Command module (Output Mode is
Manual) and this byte represent module address of the output module (ex:
“byte 27=3, it represent that the user want to trigger data output
command of the third module )

e Output HART channel (byte 3)
If HART Frame Format is “Transparent”, user can set the HART
channel for HART command. The range is 0~3.

e Output preamble length (byte 4)
If HART Frame Format is “Transparent”, user can set the preambles for
HART command. The range is 5~20.

e Output HART frame length (byte 5)
If HART Frame Format is “Transparent”, this byte represent frame
length of HART frame (exclude preamble length and check byte; ex:
send command 0 by using short frame, “byte 5”=4, it represent that
delimiter
(1 byte)+short address(1 byte)+command number(1 byte)+byte count(1

byte)).
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4.7 Establish connection with GW-7557

Before establishing a connection between the DP-Master and the GW-7557, user
should execute the following steps first, as shown in Figure 22.

IPDSOD61.GSD

] ~Wait-Prn- s
Y :
Load GSD into Not OK :
Master
Wait Cfie :
i Y '
Setting Prm duta — WD Titn:’ulll

OK :
| :
Wait DATA _EXe—y
v v :
RUN Data Exchangs I

: . WD
(Establish among Master and Clear
Connection) GW-7557 ESE

Figure 22 Establish connection with GW-7557

First, users must load the electronic device description file (GSD file) of the GW-
7557 into the DP-Master, and then set the parameters. Finally change your DP-
Master from Offline state to Operate state. While DP-Master changes to operate
mode, GW-7557 will initial the modules. Then GW-7557 allocates the memory
space and waits for Set_Prm telegram. The next step is waiting for Check Cfg
telegram in order. If there is no error occurs, GW-7557 proceeds into data
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exchange state. Users can observe the status indicator LED to know the state of
GW-7557. At the meantime, if there is any error occurs, GW-7557 will return to
wait parameterization.

4.8 Data exchange example — Transparent format

In this example, we use Siemens S7-300 PLC (as a PROFIBUS master) ~ a GW-

7557 (as a PROFIBUS slave/HART master) and a HART slave device to read
primary variable of HART slave device.

Step 1: Copy the GSD file (Please refer to the section 4.2) and assign the
GW-7557 a valid station address (Please refer to the section 2.4).

Step 2: Connect the RS-232 port of the GW-7557 module to a COM port of
the PC and the PROFIBUS port to a PROFIBUS master (Figure 23).

PC
PRAFIBUS
GW-7557 HART slave
PROFIBUS = ’
Devicel (“ o
(slave) w
RS-232 HART ]

Figure 23 Wiring diagram between PC and GW-7557

Step 3: Set the parameters of the GW-7557. We just need to change “HART
Frame Format” to Transparent and the default setting is being used
in the other parameters for this example. Please refer to section 4.3
the Configuration of the common parameters. The users can set
parameters as shown in the below (Figure 24).
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()]
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1 s S atlai
2 CFU I13C2DF() FROFIBUS(1): DP master system (1) Profle:  [Standad |
AZ P | T -
2z DHEDOIS — - =g PROFIBUSDP ) &
24 Count Il. Double Click Iconl =0 Additional Figld Devices
3 N \ -] Switching Devices
3 — \!
5 I
i} Propertiez - DP slave
7 b
General |2. Click "Parameter Agnment"l
Parameters Walue
| £5) Station parameters | |
< -+ Device-specific parameters
[£] HART Frame Format
4m| )| (3) GW-T557 [Z] Error Retry Count 3 7
_I_I [Z] HART Comumand Inerval (ms) 1000 “|3. Click "Transparent” |_
Slot Dp ID ... | Order Number / Designation I Address Ivg] Timeout Value (ms) 000
L (2] HART Master Type (CH-O) Primarns
2 (] HART Master Type (CH-1) Privaary
£l (%] HART Master Type (CH-2) Primarns
4 (2] HART Master Type (CH-3) Privary
3 (] HART Network Type (CH-0) HMulti Drap
] [£] HART Network Type (CH-1) Iulti Divop
7 (2] HART Network Type (CH-2) HMulti Drap
8 (] HART Network Type (CH-3) HMulti Drap
?U +1{_7] Hex parameter assignment
11
12
03 — PE— =
T oK | |4- Click "OK I Cancel Help E
15 T T
Tf | | L |
Presz Fl to get Help. Chg

Figure 24 Parameter settings of GW-7557

Step 4: Set the GW-7557 modules, as shown in Figure 25

— Select “System setting” module: “System setting” module always has
to be selected otherwise no communication can be established
between the gateway and the Modbus network.

— Select “Output module” module: In this example a “16 Words
Output” module is selected.

— Select “Input module” module: In this example a “16 Words Input”
module is selected.

GW-7557 PROFIBUS/HART Gateway User Manual (Version 1.20, Feb/2019) PAGE: 37



@d‘ HW Config - [SIMATIC 300 Station {Configuration) — 57 _FProl]

E“] Station  Edit Insert PLC  ¥iew Options Window Help
Dz s 5 S s g |[fh 3| 98 | w2
= N =
1 S _
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:l:' {3) GW-7557
Slot DFID . | Order Number / Designation Taddress | Q) Address Comument
1 28 Sustermn seting 0..12 A
Z F7 - System seting .5
3 1640 16 Words Ouiput 256...287
4 1641 16 Words Input 256..287
o
7
8
]
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11
12
13
14
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Th A

BEE:
oix|
Find: |?55? | g
Brofile:  [Standard =
gy GW-7552 ~
+ gy GW-7553(DFVL)
=g GW-7557

[A_Tloiecsalanadals
'E

24 Words Output
28 Words Qutput
32 Words Qutput
36 Words Qutput
40 Words Cutput
44 Words Output
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8 Words Input

i

O o s [npod
24 Words Input
28 Words Input
32 Words Input
36 Words Input
40 Words Tnput
44 Words Input
48 Words Input
Cormmmand 0

2

Chg

Figure 25 Select modules

Step 5: Click <Save and Compile> then click <Download> to download the
configuration into PROFIBUS master, as shown in Figure 26 and
Figure 27.
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Open ONLINE = oLl
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v gg GW-I552 ~
Propertics... FW-75! = g GW-T553(IET1)
- g CW-1557
Lmpoxt... k?c Tniversal module
Export... Systemn setting
. 4 Words Output
Consistency Check CltAlHE & Words Ontput
16 Words Output
. 20 Words Output
Print... Ctl+P
;n.n Frovi 24 Words Output
wint Preview. . A/ 28 Wonds Output
< Page Setup... > 32 Words Cutput
187_Prol SIMATIC 300 Station ig gﬁs 8“2“:
L ords Cutpu
~ 2 300TWIMATIC 300¢1) 44 Words Output
| 3GWISEZ_NEWISIMATIC 300 Station 1 Addess | QAddress | Comment 48 Wods Outpst
4 57_ProZ@TMATIC 300 Station 0..12 ~ 4 Words Tnput
: [ 8 Words Input
Bt Al 25%...287 16 Words lnpt
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5 e
7
o
Saves and creates all systern data in the current station. Chg

Figure 26 Click <Save and Compile>

E{é‘ HW Config - [SIMATIC 300 Station (Configuration) — S7_Prol]

O gwetion Edit Incert BARN View Options Window Help -gx
0 & 5~ By | e
2. E nd
fnd : 557 A
1 1 Find: | LY
2 fer sytom ) Brofile:  [Stndard |
AZ
22 +-gg GW-7552 -~
24 +-gg GW-7553DEVL)
3 - g GW-7557
Iy Universal module
5 Bystemn setting
3 4 Wards Output
7 8 Wards Cutput
16 Words Output
20 Words Cutput
24 Words Cutput
Ethernet 3 . 38 Words Output
b3 * 32 Words Output
PROFIBUS 4 36 Words Output
ﬂzl (3) GW-7557 40 Wods Output
44 Words Cutput
Slot E DPID . | Order Mumber f Designation Ihddress | Q Address Comment 48 Words Output
1 28 Syetenm setting 0...12 Y 4 Words Input
2 7 = Sysigm sethng .5 8 Wards Input
3 1BAD 16 Words Output [256..287 16 Words Input
4 1841 16 Words Input 256...287 20 Words luput v
T
Ca T T T T Ll
Loads the current station into the load memory of the current module Chg

Figure 27 Click <Download> to download
configuration into PROFIBUS master

Note:
In this example, device configurations of HART slave device are listed as
follows.
® HART channel : channel 2
® Preamble length : 0x07
® HART frame type : Long frame
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® Manufacturer ID : 0x16
® Device type : 0x85
® Device ID : 0xO0B0OA42

4.8.1 Communication test between PROFIBUS and HART

(1) Establish output variable table
Click Monitor/Modify Variables in main windows to establish variable
table 1 and fill in address of PROFIBUS output area. Input “0x82 0x96
0x85 0X0A 0x0B 0x42 0x01 0x00” in output data area of 16 Words Output
module and input “1 0 0 2 7 8” in output data area of system setting module

(Please refer to section 4.6.2), as shown in Figure 28 ~ Figure 29 and
Figure 30.

) STMATIC Manager - [S7_Prol -- C-Program Files\Siemens\Step7isTprojiS7_Frol]

P Ele Edit Dwet 9008 View Options Window Help 181X
0= &7 Aecess Rights 4 < o Filter = 7| R =EM|
--3p 97 _Prol Download [orsrs A 100]
2
- |8 CPu 31
Compils and Dowilosd Objects...
-s 71 ompils o jecd

=]
Uplaed Statiog to PG...

Copy RAM to ROM...

Display Accessible Nodes

FROFIBUS
Edit Ethemnet Node..

Displays sslacted variabls valuss for monitoring and shanging

Figure 28 Click <Monitor/Modify Variables>
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¥ar - @Yariable tablel
Table Edit Dneert PLC Variable WView Options  Window Help

#| D@ ||| S| &[0 o]~| x| [P 8] || e @] 4] )

@Yariable tablel ONLINE

ch gmabalealioploguiagireat| Status value Modify value 2
L FOE 0O DEC B4
2 FOE 1 DEC 2
4 FOE 3 DEC 2
5| B 4 DEC g
6 FOBE 5 DEC B4
7
e
9 POE 257 HEX B4
10 FOEB 258 HEX 2
1 FOB 259 HEX B4
148 OB 262 HEX B4 L
15 FOE 263 HEX g

Figure 29 fill in address of PROFIBUS output area

Teble Edit Insert PLC Variable View Options Window Help r—

| Dl S| &[Bl@|o] | <[z 8] W Seld o B9

% @¥ariable tablel ONLINE

EXERRRE

B#le#el
B#le#ss
B#lees
B#1&#0B
B#LG#0A
B#le#d
B#le#il
B#le#0

o o - o | | w] k] o~

X EXRRAIRE

Figure 30 fill in HART frame

(2) Establish input variable table
Click Monitor/Modify Variables in main windows to establish variable
table 2 and fill in address of PROFIBUS input area. It shows “11100 2
15 0” in input area of system setting module and shows “0x86 0x96 0x85
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0x0B 0x0A 0x42 0x01 0x07 0x00 0x10 0x0C 0x3E 0xC8 0x8A 0x70” in
input are of 16 Words Input module (Please refer to section 4.6.1), The
value of primary variable is 0.3916812, as shown in Figure 31 and Figure

32.

¥ar - @Variable table2

Table Edit Insert PLC  Varable Wiew Options Window Help

| D||a| S| 2|m|e|o| | x| F 2| x| pfe )
2l @Variable table? ONLINE =13
s Addiess | Syerbel | Display + Status value Medify walue | M
| FIw 0 DEC 9| Click to monitor value
2 FIW 2 DEC ]
B FTW 4 DEC 0
E3 PIW & DEC 0
B FTW 8 DEC 0
© | PIB 10 DEC — IFor System Setting Module
7 FIB 11 DEC
B FIE 12 DEC 0
Q
0| PE 2% HEX B#16#00
| PIB 257 HEX B#16#00
12| PB 251 HEX
B e e |For 16 Words Input
4|  PE 250 HEX E#16400
5| PIE 251 HEX B#16400
6| PIB 252 HEX B#16#00
17| PIE 263 HEX #6400
| P 264 HEX B#16#00
| PB4 HEX B#1G#0
M| PE 6 HEX B#16400
2| PIB 257 HEX B#1E#00
=| PR 258 HEX |anary Variable I
= | PIB 289 HEX
2|__PIE 27 HEX / E#LG#00 -
EIEP]D TEr FLOATING _FOINT | 00 :' =
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A Addss | Symhol | Display formet Statusvalue | Modify value | A
1 FIW 0 DEC 1
2| PW 2 DEC 1
5| PW 4 DEC 1
4| PW & DEC 0
5| PW 3 DEC 0
6| PE 10 DEC 2
7| FBE 11 DEC 15
5] PE 12 DEC 0
ER
0| PE 256 HEX BHEHE
1|  FPB 257 HEX BHEH6
Z| P 258 HEX BH16#35
5| FPEB 259 HEX BH S4B
14| PB 260 HEX BHSH0A
15| PE 261 HEX B#5#2
6| P 262 HEX B#16#01
17| PB 263 HEX BHEHT
8] PB 25 HEX BHEH0
13| PB 265 HEX BHEH0
| PE 2% HEX B#IGH0C
21| FPB 267 HEX BHE#E
Z| PB % HEX BHEHCE
Z| FPB 29 HEX BHEHA
2| PE 21 HEX BH#I6#T0
=] PID 267 FLOATING_FOINT 0.3915312: 2

Figure 32 Response data of HART frame

Note:
HART frame :
Master to Slave frame
Preamble | Delimiter | Address | Command Byte [Data] Check
Count byte
FFFFFFEFFFFEFF 82 96850B0A42 01 00 00 D3 [

Slave to Master frame

Preamble | Dehmiter | Address | Command Byte Response Code [Data] | Check
Count byte
FFFFFFFFFFFFFF 82 06850B0A42 01 00 00 10 0C3ECBSAT0 C3
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4.9 Data exchange example — Compact format

In this example, we use Siemens S7-300 PLC (as a PROFIBUS master) ~ a GW-

7557 (as a PROFIBUS slave/HART master) and a HART slave device to read
primary variable of HART slave device.

Step 1: Copy the GSD file (Please refer to the section 4.2) and assign the
GW-7557 a valid station address (Please refer to the section 2.4).

Step 2: Connect the RS-232 port of the GW-7557 module to a COM port of
the PC and the PROFIBUS port to a PROFIBUS master (Figure 33).

Step 3: Set the parameters of the GW-7557. We just need to change “HART
Frame Format” to Compact and the default setting is being used in
the other parameters for this example. Please refer to section 4.3 the
Configuration of the common parameters. The users can set
parameters as shown in the below (Figure 34).

- - [B]x]
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D&e-B & & Ll G el =R v
. N s’ Dlxl
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3 [E] Timeout Value {ms) 1000

aster Type - TIALY
3 HART Master Type (CH-0) P

HART Master Type (CH-1) Primary

¥ £

aster Type - TITAY
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aster Type - TITAY
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etwork Type - i Do
7 HART : k Type (CH-O) Julti Ty
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10
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13 -
I R X
5 [ x| | I4- Click "OK I Cancel Help
1A
T
Press Fl to get Help. Chg

Figure 34 Parameter settings of GW-7557

Step 4: Set the GW-7557 modules, as shown in Figure 35 and Figure 36.
— Select “System setting” module: “System setting” module always has
to be selected otherwise no communication can be established
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between the gateway and the Modbus network.
— Select “HART Command module” module: In this example a
“Command 1” module is selected.

“J#: HW Config - [SIMATIC 300 Station (Configuration) -- S7_Prol]
ﬁll] Station Edit Insert PLC View Options Window Help

D& -0 8 &

i aln B2 %8 k2

‘QNhMH

~
iﬂ CPU 313C-2DP(1)

P

FROFIBUS(1): DP meter system (1)

| o en| | vy by

£3

<

B @ ew-75

3 8 5

Find.

Erofie:  |Standard

1.

Blot

:l:l (3) BW-75

DPID
2

. | Order Number ! Designation
System setting

I &ddress
0..12

Q Address

Comnf

37

--> System setang

0.5

22

Command. 1

12..19

olx|

7557 a3
= |

2

o g GWTSET

Systemn seting
%o Esjiiehi

8 Words Oufput
16 Words Cutput
20 Wards Output
24 Waords Output
28 Words Output
32 Wards Cutput
36 Words Output
40 Words Cuput
44 Words Output
48 Words Ontput
4 Words Input

8 Words Input
16 Words Input
20 Words Input
24 Words Input
28 Words Input
32 Words Input
26 Words Input
40 Words Input
44 Words Input
48 Words Input

Command 1 I

Fress Fl to get Help.

£

L
2

Chg

Figure 35 Select modules

Properties - DF slave

H L . "
—— Addess /1D 2. Click "Parametfer Assignment"
DE&8 B G e !
Farameters Walue L
3 FhiHT — 7
T 1 A -2 Device-specific parameters ﬂ
7 CPU 313C2 DF(I) IR [Z] Channel Humber (C) Channel 2 Zl
7 oF [Z] Module Humber (C) Device 0
27 R [Z] Output Mode (C) Palling Al
2 Tonat EB) w =12 Hex parameter sssignment [
3' 4 [£] User_Pom_Data (00 1) 42,01
q } 9 .
z |3. Sefting parameters |
6
7 M
< |
:I:l {3) GW-7557
Slot DEID .. | Ocder Number / Designation Camzel Ll
1 28 [Sarstem setting lu. T 1 [ 16 Words [put
2 TS .. W [d 20 Words Input
[d 24 Worde Input
g 28 Words Input v
57— 1. Double Click "Command 1" | E
! | ! v
Fress Fl o get Help. Chg

Figure 36 Set module parameters of Command 1 module

Step 5: Click <Save and Compile> then click <Download> to download the
configuration into PROFIBUS master, as shown in Figure 37 and
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Figure 38.

W Config - [SIMATIC 200 Station (Configuration) -- £7_Prol]

ol Edit Inwrt PLC Yiew Options Window Help

O Wew.. Ctl4l %‘% r?

| Open CHl+0
Cpen ONLINE e Bl
Close Ead:  [7357 o] v

BTGl ): DP master system (1) Protile: |Siandani j
=g GW-7557 ~
Properties.. B! Universal module
Swstem setting
Import... 4 Words Cutput
Export 8 Words Output
- 16 Woxds Output
Comsistency Check Ctl+AlK 20 Wods Outpat
24 Wonds Output
28 Words Output
Print... ChltP
1;“_"1 - 32 Words Output
Tt Previey... v 36 Wards Oufpat
< Page Setup > 40 Words Ontput
187_Prol'SIMATIC 300 Hation i; goﬁs gutput
q 2 300T'SIMATIC 200(1) 4 an.dsinpt?m
| 3GWYS5Z_NEWISIMA TIC 300 Station IAddress | Q Addwess | Com... & Words Input
4 37_ProZSIMATIC 300 Station 0..13 A 16 Wards Input
: .5 20 Words Input
Exit Al
bk 13,19 24 Wards [nput
2B Wards Input b
=
oy
Saver and creates all system data in the current station. Chg

Figure 37 Click <Save and Compile>

E{#‘: HW Config - [SIHATIC 300 Station (Configuration) — 87 Prol]
@) Station Edit [nsert [an
0w S8 By

1 ° 7’\ mﬂ
[ H— e [ ~T
[=]

-~

View Options Window Help

1

pl tersysten (1) Profile:  [Standard

Az

27 g UW-7557

24 Universal module
3 Systemn setting

F) 4 Tands Ctput
5 8 Words Cutput
B 16 Waords Output
7 20 Words Cutput

24 Words Cutput
28 Words Output
32 Words Cuiput

Ethemet » b 36 Wards Outprt
< > 40 Words Output
———— [ROFIBU} S 44 Words Qutput
- @ ewssT 48 Wards Outpnt
4 Words Input
Slot DPID Order Nurmber f Designation T Lddress | O Address Coim. 8 Words [nput
1 pii] [Syster sefting 0..12 fad 16 Wards Input
z 37 - System seftnz 0.5 20 Words Input
3 22 Command 1 13..19 24 Words Input

28 Words Input

S

Loads the current station into the Ioad memory of the current module. Chg

Figure 38 Click <Download> to download
configuration into PROFIBUS master

Step 6: Set the device configurations of HART slave device by using
PROFIBUS/HART gateway utility (please refer section 5.2).

Step 7: Reset the power of the GW-7557 for an active setting.
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Note:

In this example, device configurations of HART slave device are listed as
follows.
® HART channel : channel 2

Preamble length : 0x07

HART frame type : Long frame
Manufacturer ID : 0x16

Device type : 0x85

Device ID : 0x0B0A42

4.9.1 Communication test between PROFIBUS and HART

(1) Establish input variable table
Click Monitor/Modify Variables in main windows to establish variable
table 1 and fill in address of PROFIBUS input area. The value of PIWO ~
PIW2 ~ PIW4 increase in order, and the value of PIB13~PIB19 always
change. It means GW-7557 sends query frame of command 1 to HART
slave and receives response frame of command 1from HART slave
continuously, as shown in Figure 39 and Figure 40.

Yar - @Yariahle tablel

Table Edit Insert PLC Vasiable View Options Window Help

2| Dl 8] 4[mle]o|| x| [5G & ¥

FLOATING_FOINT]

Figur_e 39 fill in address of PROFII_SUS input area
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KAl Yar - @Yariable tablel

Table Edit Insert PLC  Varable Fiew

| D & &6

Optons  Window Help

KL @Variable tablel ONLINE

o| | K| [F= 8] W7

HEX
HEX
HEX
HEX
HEX
HEX
HEX

FLOATING_FOINT

B#1a#00
B#1&#00
B#la#z
E#1&#3E
B#1 6429
B#la#0a
B#le#78

0398275 I: =
>

Figure 40 Response data of Command 1

Note:
HART frame :
Master to Slave frame
Preamble | Delimiter | Address | Command Byte [Data] Check
Count byte
FFFFFFFFFFFFFF 82 96850B0A42 01 00 00 D3
Slave to Master frame
Preamble | Delmiter | Address | Conumand Byte Response Code [Data] | Check
Count byte
FFFFFFFFFFFEFF 82 96850B0A42 01 00 00 10 0C3EC90678 46
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4.9.1 Burst mode test
(1) Set the GW-7557 modules
Select modules and download the configuration into PRORFIBUS master,
as shown in Figure 41 and Figure 42.

— Select “System setting” module: “System setting” module always has
to be selected otherwise no communication can be established
between the gateway and the Modbus network.

— Select “HART Command module” module: In this example a
“Command 1” module is selected.

— Select “HART Command module” module: In this example a
“Command 108” module is selected.

— Select “HART Command module” module: In this example a
“Command 109” module is selected.

E{d‘ HW Config - [SIMATIC 300 Station {Configuration) - S7_Frol]

E“] Station  Edit Insert PLC  Wiew Options Window Help - |8 x
D= 5| & s g |2 %8 w2
_ _ ~ x|
(= a Find: |55 P
1 ”~ - =
7 CPU 313C2 DF(D) FROFIEUS(1): DF master system (1) Profile:  [Stnderd = |
A oF .
27 DHIGDOIS . G
24 Count ISR
3 o
3 8 5
5
&
’;.‘ W
w
< >
4.| | 3 cw-7557
Command 108
Slot DPID .. | Ouder Number / Designation I Address | Q Addre: Com... Command 109
1 28 Sarstem setting 0,12 ~ o
Z 37 --> Systam seting 0.3 ¥ ﬁ 7550
E] 22 Command 1 1219 +-gg DP/DP Compler, Releass 2
4 2401 Command 108 20..23 +-(Z1 Compatible FROFIEUS DF Slaves
) a0 --= Command /(8 d E CiR-Object “
& 241 Commeand 109 23..35 £
7 —> Command 109 g
Chg

Figure 41 Select modules
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Properties - DP slave

Address/ 1D Parameter Assignment ]

(X

Properties - DP slave

Address /1D Parameter &ssignment ]

Parameters Yalue

= {25 Station parameters

—1=5) Device-specific parameters

(2] Chennel Humber ()

[Z] Module Number ()
[£] Output Mode ()
== Hex parameter assignment

(2] User_Prm_Data (0 to 1)

ICommand 1 : Sefting Parameter I

Parameters Walue

=1 2] Station parameters

=25 Device-specific parameters

(2] Channel Homber (&) Channel 2

[Z] Module Number (C)
[£] Output Mode (C)
=25 Hex parameter assignment

2] User_Prm_Data (0 40 13 [e26C

Command 108 : Setting Parameter

Properties - DP slave

Address/ID  Parameter Assignment ]

X

Parameters WValue

=) £5) Station parameters ‘

—=) Device-specific parameters
[2] Channel Number (C)
[E] Module Number (C)
[&] Output Mode ()

=2 Hex parameter assignment

2] User_Prm_Data (0 40 1) 55,60

ICummand 109 : Setting Parameter |

Figure 42 Set module parameters of Command 1 * Command 108
Command 109 module

(2) Enable Burst mode

Click Monitor/Modify Variables in main windows to establish variable
table 1 and fill in address of PROFIBUS output area. Input “1” at PQBO *
input “3” at PQB2(module address of Command 108 module), and input

“1 (command 1) at PQB6 , then click | button to send command 108 to
HART slave device for write burst mode command number. After send

command 108, input “2” at PQBO -~ input 4 at PQB2 (module address of

Command 109 module), and input “1” at PQB7, then click " button to
send command 109 to HART slave device for enable burst mode (Please

refer to section 4.6.2), as shown in Figure 43 ~ Figure 44 and Figure 45.
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¥ar - @Variable tablel

Table Edit Insert PLC  Variable Wiew Options Window Help

4| De|d| S| #[B[@ o] x| [Es &

€[ @Variable table1 ONLINE | EBEX
ispls C]it:k to modify value

B

s
—>p For System Setting Module |
s

Figure 43 fill in address of PROFIBUS output area

¥ar - Yariable tablel

Table Edit Imsert PLC Varisble View Optinns Window Help

| D@ 8 %|m[e|w[]| | [25 8] K ¢

A Tuiabie abe ] ONLINE G
1

2

3

4

5

-]

7

B [PQB & DEC 24 1 ]
9

| FOB 7 DEC 24

Figure 44 Send Command 108

¥ar - Yariable tablel

Table Edit Insett PLC  Variable ¥iew Options Window Help

4| D@ @ &|m[e] o] <] [2s 8] K2 ¢

€A Variable table] ONLINE | =13
1| FQE 0 DEC 2 2

2 FOE |1 DEC 24

7| [FE 2 DEC 24 o
4| EFQB 3 DEC 2

5 FOE 4 DEC 2

3 FOE 5 DEC 2

7

% FJE & DEC 2

El

0] [FrE 7 DEC 24 |
I 1

Figure 45 Send Command 109
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(3) Receive Burst frame
Establish variable table 2 and fill in address of PROFIBUS input area. The
value PIW4 increase in order and the value of PIB13 ~ PIB19 always
change. It means GW-7557 receives burst frame of command 1from HART
slave continuously, as shown in Figure 46 and Figure 47.

e ] Click to monitor value

2| fPW 2 DEC ]

5| POV 4 DEC 0

| P © DEC 0

5 | pw s DEC —’IFnr System Setting Module
& | JFE 10 DEC 0

7| BPE 11 DEC 0

2 | APE 12 DEC ]

EN

0] fFPE 13 HEX i

Tl e i i ’IFor Command 1 Module I
12| §FB 15 HEX B# 6400

&) JPE 16 HEX B 6#00

14| FPE 17 HEX B#16#00

= | JFB 1% HEX B# 6400

E| JPE 19 HEX Primary Variable
17

| N FD 16 FLOATING_FOINT | 00

19 )

| PE 20 HEX B#16#00

z | PE 21 HEX —ﬁFor Command 108 Modulel
Z |} PE 22 HEX BRIBRU

=8 —

#| A PB 23 HEX R 5400

Z| B 4 HEX _'IFnr Command 109 Module
=] | FE 25 HEX E#16#00 =

Figur_e 46 fill in address of PROFIBUS input area
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% @Yariable table3 ONLINE

FIE 12 HEX E#EGH00
FIE 14 HEX E#16450
FIE 15 HEX B#IGH0C
PIE 16 HEX E#E64E
PIE 17 HEX EB#IG#CE
FIE 1% HEX E#l6#89
PIE 19 HEX EB#16#7
FID 16 FLOATING_FOINT . 03916737
PIE 20 HEX B 6400
FIE 21 HEX B#16#50
FIE 22 HEX E#16#01
PIE 22 HEX E#16#00
FIE 24 HEX E#16450
PIB 25 HEX B#16#01 w

Figure 47 Receive burst frame of command 1

(4) Disable Burst mode
In variable table 1, input “3” at PQBO -~ input “4” at PQB2 (module address

of Command 109 module) and input “0” at PQB7, then click . button to
send command 109 to HART slave device for disable burst mode, as shown
in Figure 48.

[ Variable tablel ONLINE | =1/

Bwrnbal | Display format| Status value

Figure 48 Send command 109 to disable burst mode
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Note:

GW-7557 just supports only one HART slave device in burst mode.
command 108 : Write burst mode command number

command 109 : Burst mode control

1 => enable burst mode

0 => disable burst mode
Output Mode of Command 108 module and Command 109 module set
to “Manual”, because command 108 and command 109 don’t need send
to HART slave device continuously.
Output Mode of Command 1 module set to “Burst”, because
PROFIBUS need to allocates memory space to save burst frame of
command 1.
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5. Application of Utility

5.1 Install Utility

5.1.1

Install .Net Compact Framework :

It needs the runtime environment with .NET Framework 4.0 or above to execute
the utility in the PC. If there has .NET Framework 4.0 or above in the PC, the
section 5.1 can be omitted.

€ Microsoft .Net Framework Version 4.0
http://www.microsoft.com/download/en/details.aspx?id=17718

5.1.2

Step1:

Step 2 :

Setup steps :

Download the PROFIBUS/HART gateway utility setup file from the CD-
ROM disk following the path of “CD:\profibus\gateway\gw-
7557\utilities\PH_Tool\” or the web site
“ftp://ftp.icpdas.com.tw/pub/cd/fieldbus_cd/profibus/gateway/gw-

7557/ utilities/ph_tool/”

Execute the Setup.exe file to install the PROFIBUS/HART Gateway
Utility.

i® PH_Tool

YWelcome to the PH_Tool Setup Wizard [ ]

The inztaller will guide pou through the steps reguired to install PH_T ool on your computer.

WwARMIMG: This computer program ig protected by copyright law and international treaties.
Unauthorized duplication or distribution of thiz program. or any portion of ik, may rezult in sewvere civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the lav.

Cancel

Figure 49 Install the utility
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Step 3 :
Click the “Next” button to continue. If you want to change the installation
destination, click “Browse” button to set the installation path.

i PH_Tool (=9

Select Installation Folder LAl

-~ \
)

The installer will install PH_T ool to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or click "Browse".

Folder:

CAProgram FilesNCPDAS\HAR T'PH_Tooll Browse...

Install PH_T ool for yourself, or for anyone who uses this computer:

[ Cancel l [ < Back [ Next > ]

Figure 50 Set the installation path

Step 4 :
Click the “Next” button to confirm installation

i’§ PH_Tool

Confirm Installation [l

The installer is ready to install PH_T ool on your computer.

Click "Next" to start the installation.

[ Cancel ] [ < Back

Figure 51 Confirm installation
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Step 5
Click the “Close” button to finish and exit the installation program

i PH_Tool

Installation Complete [l

PH_Tool has been successfully installed.

Click "Close" ta exit.

Please use Windows Update to check for any critical updates to the .NET Framework.

Figure 52 Installation complete

Step 6 :
After finishing the installation of the PROFIBUS/HART Gateway Utility,
users can find the Utility as shown in the following screen shot.

(@) Microsoft Windows SDK v6.04
AREA® l\ @ ICPDAS >| @ HART »| f@ GATEWAY »| - PH_Tool

B zu (O =z

Figure 53 The path of Utility
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5.2 Utility introduction

It introduces main window of the utility first, as shown in Figure 54.

Communication Settings Configuration About
i A _ o
NS
System Information
Channel Device C@ Profibus Parameters Meaning
Channel 0 : 0 Firmware Version vo
Frame Format N/&
Etror Retry Count (0~5) 1]
Channel 1 * 0
IMaster Type -
Channel 0 N/&
Channel 2 - 0 Channel 1 N/&
Channel 2 N/A
Channel 3 N/A
Channel 3 * 0
Network Mode *
Channel 0 N/A
Channel 1 N/A
Channel 2 N/A
Channel 3 N/A
Command Interval (ms) 1]
& Update | Timeout Value (ms) 0

rofibus Mode => ¢% Waiting to Connect...  HART Corrunication=>_Stop...

Figure 54 Main window of the utility

Main window of the utility has 4 parts, they are (1)Connection status -
(2)Connection control ~ (3)System information ~ and (4)Tools, as shown in the
below.

5.2.1 Connection status -

o ! => It means the com port of PC has not been opened yet.

o ! => 1. It means the com port of PC is open and PROFIBUS is in
Offline state.
2. It means the com port of PC is open and trying to connect with
the GW-7557

o ! => It means the PC connects with the GW-7557 successfully and
PROFIBUS is in Operate state.

IESE
o g‘ ' => It means the com port of PC has not been opened yet.
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B

@

' => 1. It means the com port of PC is open and

°
PROFIBUS is in Offline state.
2. It means the com port of PC is open and trying to
connect with the GW-7557.
M
) \‘s* ' => |t means the PC connects with the GW-7557

successfully and PROFIBUS is in Operate state.

5.2.2 Connection control :
1. Connect button :

When the user clicks this button, the PC will open the com port and try to
connect the GW-7557 module.
2. Disconnect button :

When the user clicks this button, the PC will break the connection of the
GW-7557 and close the com port.

5.2.3 System information :

System information has 5 parts, they are(1)Device count of each HART
channel -~ (2)common parameters of PROFIBUS -~ (3) PROFIBUS

communication state ~ (4) HART communication state ~ and (5)update button,
as shown in Figure 55

System Information

Channel Device Count Profibus Parameters Meaning
Channel O = 1 itmwrare Version V10
ratme Format Compact
ot Retty Count (0-3) 3
Channel 1+ 1
aster Type -
(1) Chatinel 0 Primaty Mlaster
Channel 2 - 1 Channel 1 Primary hlaster
Chatinel 2 Primaty Mlaster
Chatnel 3 Primary Master
Channel 3 + o
I etwork Wode - @)
Chatinel 0 Iulti Dyog
Chatinel 1 IIulti Drop
Chatnel 2 Iulti Drop
5) Chatinel 3 Iulti Drop
I ommand Interval (ms) 1000
(3) Titreout Vahae (ms) 1000
Profibuz Mode == () Operation Iode HART Corarnrdeation == Mormal Mode (CH-0) | (4)

Figure 55 System information
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(1) Device count of each HART channel
If HART Frame Format is “Compact”, utility will read the module
configuration of GW-7557 and show device count of each HART channel.
Otherwise, if HART Frame Format is “Transparent”, device count always
set to zero.

(2) common parameters of PROFIBUS
When the PC connects with the GW-7557 successfully and PROFIBUS is
in Operate state, utility will show common parameters of PROFIBUS.

(3) PROFIBUS communication state

(1) & Waitingio Comect.. | 1+ meangs connect button has not been clicked yet.

(2) @ Offtine lodk : It means PROFIBUS is in Offline state. In this

state, utility doesn’t support Device
Configuration(Please refer to section 5.2.4.2).

(3) 9 OpemtinMode - |t means PROFIBUS is in Operate state. In this

state, utility support Device Configuration(Please
refer to section 5.2.4.2).
(4) HART communication state

(1) Stop.. : GW-7557 has not communicate with HART slave device
yet.

(2) MemealMede (CHO) -+ G\W-7557 communicates with HART slave
device from HART channel 0.

(3) BustMode (CHO) » GW-7557 communicates with HART slave device
from HART channel 0 and HART slave device is
in burst mode.

(4) Detected Bust frame On Bus (CH-0) 2 G\W-7557 detects burst frame on HART

channel 0, and GW-7557 doesn’t set burst
module in channel 0.
(5) update button
When user click update button, utility will read system information and
module configuration from GW-7557 immediately.

524 Tools:
Tools have 4 parts, they are(1) Communication Settings ~ (2) Device
Configuration ~ (3) Import Project File ~ and (4) About, as shown in Figure 56.

GW-7557 PROFIBUS/HART Gateway User Manual (Version 1.20, Feb/2019) PAGE: 60



Conumunication Settings (3) Jif:

@

@)

Figure 56 Tools

5.2.4.1 Communication Settings :

¥ PC COM Port Setting

Port: |EOTTMMNNE v | Baudrate:
Data bit: [é V! Stop bit:
___OK |

115200

1

About
)
| Parity: Nome v
‘ Cancel

Figure 57 Communication Settings window

The user can set communication settings of PC com port by this window.
These settings have to be the same with the GW-7557, or else the connection

will be failed.

Port: Com 1~ Com 8
Baudrate: 2400~115200 bps
Parity: None/Odd/Even
Data Bits: 7/8 bits

Stop Bits: 1/2 bits

5.2.4.2 Device Configuration :
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@ Device Configuration

Value Format . & Dec O Hex
= Chantel 0
= Dewicel Item Value
Command 0 ComFPort COM 1
o Channel 1
o Device Baudrate (hps) : 115200
Comumand 1 Patity - Hone
=- Chatiiel 2
= Device O Diata bit : 2
Cotunatnd 2
Chatimel 3 Stop bit 1

=roan Dewice Configurats
[ [RGSANI (RSN |

Save to GW-7537
| Load Project File

Figure 58 Device Configuration window

Save Project File

In this window, it will show the configuration of the GW-7557 module. The
user can setup the configuration of the GW-7557 module here. This window
has 3 parts, they are(1) The node information ~ (2)Scan Device

Configuration ~ and (3)Operation buttons, as shown in Figure 58.

(1) The node information

When the user selects the node at the left side of window, it will show the
node information at the right side of window. “Value Format” supports the
decimal representation or the hexadecimal representation. About the
information of these nodes is shown in Table 11.

Table 11 The node information

Node Begarm Information
Baudrate(bps) : 2400~115200
Parity : None/Odd/Even
System Click | Data bit : 7/8
Stop bit : 1/2
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Right
click

It will pop a menu, the menu include “Edit GW-
7557 COM Port”.

Edit GW-7557 COM Port :

The user can set communication settings of GW-
7557 com port by this window.

Channel

Click

Master Type : Primary Master/ Secondary Master
Network Type : Point to Point/Multi Drop
Device Count : 1~16

Device

Click

Preamble Length(5~20) : 5~20

Frame Type(Short/Long) : Short/Long
Manufacturer ID : 1 byte

Device Type : 1 byte

Device ID : 3 byte

Right
click

It will pop a menu, the menu include “Edit
Device” ~ ”Save to File” ~ Load from File” and
”Device Test”.

Edit Device :

The user can edit HART slave device settings by
this window.

Save to File :

The user can save single HART slave device
settings to a file (*.info).

Load from File : The user can load single HART
slave device settings from a file (*.info).

Device Test :

The user can test communication between GW-
7557 and this HART slave device.

Command

Click

Output Mode : Initial/Polling/Manual/Burst
Output Length(byte) : 0~24

Input Length(byte) : 0~27

Profibus Output Address

Profibus Input Address
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A

About “Edit GW-7557 COM” :
The user can set communication settings of GW-7557 com port in this

window, as shown in Figure 59. When user click <Save to Device> button,
these settings will be save to EEPROM of GW-7557.

B.

¥ GW-7557 COM Port Setting 3

Port: Baudrate: |{EEZEDMMMME v | Parity: |None ]

Data bit: |8 ~| Stopbit: |1 =]

l Save [ ‘ Cancel |

Figure 59 “Edit GW-7557 COM ” window

About “Edit Device”

Value Format: & Dec O Hex

Parameters

Frame Type: : v| Preamble Length: |7

Manufacturer ID: "22 ]

| Short Address: |

Device Type: 133

| OK |

Figure 60 “Edit Device ” window

Value Format : Support the decimal representation or the

hexadecimal representation.

Frame Type : The user can set the frame type for HART slave device. The

option is Short/Long.

Preamble Length : The user can set the preambles for HART slave device.
The range is 5~20.

Short Address : The user can set the address for HART slave device. The
range is 0~15. If the frame type is “Long”, the user can
omits this setting.

Manufacturer ID : The user can set the manufacturer ID for HART slave
device. If the frame type is “Short”, the user can omits
this setting.

Device Type : The user can set the device type for HART slave device. If

the frame type is “Short”, the user can omits this setting.

Device ID : The user can set the device ID for HART slave device. If the

frame type is “Short”, the user can omits this setting.
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C. About “Save to File”
The user can click “Save to File” to open a save file dialog to save single
HART slave device settings to a file (*.info) for backup, as shown in Figure 61.

=
n
n
n
L] Save As @@
n
» Savejn: | () My Documents ¥ 02 E
PZ . Y jMV Music
: LD ey pictures
My Recent \Program_Files
= : Documerts
Edit Device . 9
n
Chatiel 3 : Deskiop
Sawve to File .
- n
Load from File . "
- w Dacurments
Device Test . L
| | -
— - My Computer
u o
[ .!!l File pame: DeviceCorfigl| v
o
: MyNetwork | Saveasbpe: | infofles (info) v
n
n
n
n
-
n

Figure 61 “Save to File”

D. About “Load from File”
The user can click “Load from File” to open a load file dialog to load single
HART slave device settings from a file (*.info) for backup, as shown in Figure

]
|
| |
| |
) . i3]
—- Chatitiel 2 It o v ¥ v @-
. - n
=M evrice .
| |
Comy Edit Device .
n
Charmel 3 Have to File .
. | |
Load from File | .
: My Document
9 | |
Device Test . ~
] ¥
. My Comput
| |
L] ‘:} FileaEmE: DeviceConfigl v
: My Hiswork | Flls of e info files [nfo) v
| |
n
n
|
:
| |

Figure 62 “Load from File”

E. About “Device Test”
The user can click “Device Test” to test communication between GW-7557
and HART slave device, as shown in Figure 63.
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= Chatinel 2 Fre

Warning

]
[
[
]
]
2 2 3 L Are you sure ko do Device kest 7
Comy Edit Device A . 2
; u [*es] PH_Tool wil send command 1 ta Device 0
Channel 3 Bave to File -
. L] [Ma] Close current window
Load from File =
e — n
Diewice Test | :

— [

Message g|

Device Test Ok 1

Device Test

g [Device Test]

Please wait a moment 1!

H

Figure 63 “Device Test”

(2) Scan Device Configuration

If the user enables this function, the system will detect HART frame type,
address, preamble length, manufacturer ID, device type and device ID
automatically, as shown in Figure 64.
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Channel | Ttem

Channel2 Freamble Length (5~20)
= Channel 3

& Deviee 0 Frame Type (Short/Long)

Scan Device Configuration [g|

"j GW-7557 is scanning devices
L

Please wait a moment; 1!

Short Address (0-15):

:’) [5can Device
-

[¥es] PH_Tool wil detect device parameters automatically

Save Project File

[Mo] Close current window
S EEEEEEEEEENS
| |

-
al =] 0

2

2. Click Yes

i EYTTLTTLTLLLLLEES
Message rzl Channel 1 Ttem D Value
[ Scan Device Configuration Finish] Channel 2 Preaslile Length (5-20) : 7
- Channel 3 H
Frame Type (ShottLong): = LongFrame
Device parameters will be refresh 11 Command 1 H
IMamifacturer ID =
Right click at Device and click [Save to File] to save Device parameters E
aor Device Type: : 133
Prass button  [Save to Device] to save Device configuration inta GW7S57 Device I HE a7y

Figure 64 “Scan Device Configuration”

Note :

Before the user enables this function, the user must confirm that there is
only one HART slave device in each HART channel, or else this function will
be failed.

(3) Operation buttons
Operation buttons have 3 parts, they are(1)Save to GW-7557 ~ (2)Save

Project File ~ and (3)Load Project File, as shown in Figure 65.

| Save to GW-7557

Load Project File |

Figure 65 “Operation buttons ”

Save Project File

Operation
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A. Save to GW-7557 :

The user can click “Save to GW-7557” button, then all HART slave device
configuration will save to EEPROM of GW-7557.

B. Save Project File :

The user can click “Save Project File” button to open a save dialog to save
all HART slave device configurations to a file (*.pj) for backup.

C. Load Project File :

The user can click “Load Project File” button to open a load dialog to load
all HART slave device configurations from a file (*.pj) for backup.

5.2.4.3 Import Project File :

This function is the combination of “Load Project File” and “Save to GW-
75577, and the user can use this function even PROFIBUS is Offline state.
When the user click “Import Project File”, this function will open a load file
dialog to load project file (*.pj) and save settings of project file to EEPROM of
GW-7557, as shown in Figure 66.

Configuration

Import Project File

9 Import Project File ko GW-7557 17
L)
['es] Device configuration saved in GW-7557 will be ovenwrited 1

Ttnport Project File

[Ma] Close current windaw

—_— . .
— Dewice Configuration E
= ;
2
IIIIIIIlllllllIllllIIIIIIIIIlll:llIIllllIIIIIIIIIIIIIIIIIIIIIIII
Open 3] -
Lock n ~ Q2 E- :
A | |
6 [
patiee =
@ : Import Project File to Device Finish 11
o L]
e ] Plzase press update button to update system information
\ | |
= .
My Documents =
- | |
58 .
MMMMMMMMMM [ |
[ |
< .
lllllll il 3 : E
| |
1 L3 1 1 »
Figure 66 “Import Project File
5.2.4.4 About :

The utility version will show in this window, as shown in Figure 67.
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\C® ' PH Tool Version 1.0.0
NS Copyright () 2011 by ICP DAS

Figure 67 “About” window

5.3 Establish connection with GW-7557

The connection of Utility and GW-7557 is shown in Figure 68. Please follow the
steps to establish connection.

Step 1:
Wire COM Port of PC to RS-232 port of GW-7557.

Step 2:
Connect PROFIBUS cable between PROFIBUS Master station and GW-
7557 and enter data exchange mode (please refer step 1~7 of section 4.9
for detail). The RUN LED of GW-7557 is going to light at this time.

|l GW-7557 HART slave
PROFIBUS 4". ')
Device1 oF 4
(slave) ﬁ-&’
RS-232 HART |

Figure 68 The connection of Utility and GW-7557

Step 3:
Set COM Port communication settings of utility the same as COM Port
settings of GW-7557 or turn the switch on the back of the GW-7557 to
use default settings (please refer section 2.6).
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About default settings are shown in the below:
Baudrate : 115200 bps

Data bit : 8 bits
Stop bit : 1 bit
Parity : None

4 PH_Tool

Cmmnmucatmn Settings Configuration About

! '@@: ' m X‘plsconnect

¥ PC COM Port Seth.ng

Eandrate; | 115200 ~ | Parity:
Data bit: Stop bit:
OK Cancel ‘
Chantiel 3+ 0
Hetwork Mode -
Chatnel 0 Hi&
Chatinel 1 Ni&
Chatinel 2 N/
Chatnel 3 Hi&
Conanand Interval (s ]
</ Update | Timeout Falue (me) 0

Profibus Mode =» “ Waiting to Clonnect... | HART Coraremnication == Stop...

Figure 69 COM port settings of utility

Step 4:
Click “Connect” button
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& PH_Tool

Communication Settings Configuration

System Information

Charnrel Dewice Count Profibus Parameters I earing
Channel 0 : 1] Fitmware Version Vo
Frame Format Hia
Etror Retry Count (03 1]
Channel 1 * a
Master Type -
Chatnel 0 JULFN
Channel 2 : a Channel 1 Ni&
Channel 2 Hia
Channel 3 Hia
Channel 3 * a
Hetwork Mode
Chatnel 0 JULFN
Channel 1 Ni&
Channel 2 Hia
Channel 3 Hia
Command Interval {ms) a
- Update © Timeout Value (ms)

Profibuz Mode == § Waiting to Cormect.. | HART Corraunication == Stop...

Figure 70 Click “Connect ” button

Step 5:
Traffic light shows green in the utility now; it means the connection is
successful.

& PH_Tool

Communication Settings Configuration About
==

Mg =====38 -

System Information

Chatnel Dewvice Count Profibus Parameters M eaning
Channel 0 : 1 Fittware Version vi0
Frame Format Compact
Etror Retry Count (02 3
Channel 1 : 1
Ilaster Type -
Chatmel 0 Primaty Master
Channel 2 + 1 Channel 1 Primary Master
Chantel 2 Primaty Master
Chatiel 3 Primaty Master
Channel 3 * 0
Network Mode *
Channel 0 Multi Drop
Channel 1 Lulti Drop
Channel 2 Multi Drop
Channel 3 Multi Drop

Command Interval (ms) 1oan
w Update || Timeout Value (ms) 1000

Profibus Mode == (& Operation Mode HART Corrunication => Mormal Iode (CH-0)

Figure 71  Connection status
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6. Troubleshooting

The troubleshooting list can help users to resolve the problems when using the GW-
7557. If the problem still can't be solved, please contact with technical staff of ICP

DAS.

Table 12 Errors and solutions

ltem

Trouble state

Solution

'PWR' LED indication of
the GW-7557 is always
turned off

The power supply of GW-7557 has some problems. Please check
the wire connection of the power and the voltage is between
10~30Voc.

‘ERR’ LED indication of the
GW-7557 is always turned
on

That means the GW-7557 isn't connecting to the PROFIBUS
Master station. Please check the wire connection and the
PROFIBUS Master station. The configuration and address of
GW-7557 in the PROFIBUS Master station are not correct.

'ERR' LED indication of the
GW-7557 is flashing fast

It means the GW-7557 connects with Utility.

'ERR' LED indication of the
GW-7557 is flashing slow

It means the GW-7557 has diagnostic messages. Please check
diagnostic messages in the PROFIBUS Master station.

PROFIBUS Master station
can not communicate with
the HART slave device,
when “RUN LED” of the
GW-7557 is light and “ERR
LED” of the GW-7557 is
dark.

a.

Please confirm the GW-7557 doesn’t clear diagnostic
message by communication command (please refer to section
4.6.2).

Please confirm the connection between the GW-7557 and
Modbus device.

If HART Frame Format is “Transparent”, please confirm the
output data put in correct address and have changed value of
byte 0 to trigger this command, when output data can not
send to HART slave device in output data area of PROFIBUS
Master.

If HART Frame Format is “Compact”, please confirm
module parameters of HART Command module are correct.
The user can also use “Scan Device Configuration” function
and “Device Test” function of utility to test communication
between GW-7557 and HART slave device.
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7. Dimensions
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8. Add new functions
8.1 Auto detecting function introduction (Applicable firmware version:
V11 or newer):

8.1.1 Introduction:
When the user replaces HART slave device, GW-7557 can detect and save the new

HART slave device information (e.g. Frame Type * address * preamble length -

manufacturer ID ~ device type * device ID). After completing these settings, GW-
7557 will restart one times.

8.1.2 Applying conditions:

Auto detecting function will be disabled in the following conditions.
a. Any module of output mode is set to burst mode.

b. GW-7557 is connecting to Utility.

c. HART Frame Format is “Transparent”.

8.1.3 Matters needing attention:

a. Auto detecting function can only set one HART slave device at the same time. If
the user needs to replace the several HART slave devices, please replace one HART
slave device at one time.

b. Send commands manually can cause that auto detecting function takes a lot of time.
We suggest that the user temporarily disable manual sending commands until
replacing HART slave devices is completed.

c. Auto detecting function can’t save HART slave device information which has been
save in one of Device Number to another Device Number in the same channel.

E.g., if Device A has already saved in device 0 and channel 0, auto detecting function
can’t save Device A from device 1 to device 15 in channel O.
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8.1.4 Operation examples:

Step 1: As shown in Figure 72, command 0 show HART slave device information
which is ready to be replaced.

Before replacing equipment

P ot . ¥
E 13 HEX B#lﬁ#co\
B 14 HEX BH#16408
E 15 HEX B#164FE command 0
B 16 HEX B#1640D . .
e s S Device information :0x0D14070502080802000000
B 13 HEX BH#16407
E 19 HEX BH#16#05
E 20 HEX BH#L6HO2
E 2 HEX B#1640B Module parameter
B 2 HEX BH16408 Parameters Yalue
B 23 HEX B#16#02 =) £ Station parameters
E 24 HEX B# 6400 S | Levice-specific parameters
B 25 HEX B# 6400 ;%EZ‘ZE?LE’E:? %
\ B 26 HEX B#16#00 [£] Output Mode | Polling
+{_) Hex parameter assignment
 IEBEG HEX BHGH00
E 3% HEX B#16408
B 39 HEX B#164ED
B 40 HEX B#16#1 » |command 1
B 4 HEX B#164B0
E 4 HEX BH#I6HE3
E 43 HEX B#16#8E)

Figure72 Before replacing HART slave device status

Step 2: When HART slave device is removed, GW-7557 will send the diagnostic
messages (module 2 Receive TimeOut ~ module 3 Receive TimeOut), As shown in

Figure 73.
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FO) Module Information - GW-7557

Path: IS?_PIOSZ‘SIMA TIC 300 StationdCPU315-2
Status: #74 Errox

General DP Slave Diagnostics ]

Master Address: 2 Manufacture:

Standard Diagnostics of the Slave:

Module 3

Command Response Exror |
Receive TimeOut !

Module 2

Command Response Exror |
Receive TimeOut !

Diagnostic message: Receive timeout
Figure73 After the user removes device, GW-7557 sends the diagnostic
message

Step 3: When GW-7557 detects and saves the new HART slave device information,
GW-7557 will restart once. If GW-7557 doesn’t send diagnostic messages (Receive
TimeOut), it means that auto detecting information is completed, as shown in Figure
74. As shown in Figure 75, command 0 updates HART slave device information.

YO Module Information - G W-7557
Path:  [S7_ProS2SIMATIC 300 StationdCPU315-2

Status; OK
General DP Slave Diagnostics |

Master Address: 2 Manufact

Qhanml-Speci4¢ Diagnostics:

¥

Diagnostic message: none
Figure74  After auto detecting information is completed, GW-7557 doesn’t send the
diagnostic messages
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After replacing equipment

B - —————— ,«A\
[TE 13 HEX BA1GH0

iz
E 14 HEX B#16#00
E 15 HEX B#164FE command 0
E 16 HEX B#16#16 |Device information :0x1685070502080802080A42|
B 17 HEX B#16#85
E 18 HEX B#16#07
E 19 HEX B#16405
E 20 HEX B#16#02
s = s Module parameter
B 22 HEX B#16#08 Parameters Yalue
B 23 HEX B#6H2 =) &3 Station parameters
B 25 HEX B#16#04 [£] Device Number | DeviceO
\ E 2 HEX B#lgig/ [Z] Output Mode Polling
— +1{_) Hex parameter assignment
(lﬁ‘l HEX Bm#oo\
E 38 HEX B#16400
E 3 HEX B#16406
B 40 HEX BH1640 » |command 1
E 4l HEX B#16#3E
B 4 HEX B#16#35
\_E 4 HEX BHEHE )

Figure75 After replacing HART slave device status

8.1.5 The switch of auto detecting function

The switch of auto detecting function is controlled by system setting module of
output data area of Byte 1 of Bit 2 (Please refer to section 4.6.2). When this bit is set
to 0, auto detecting function is enable. When this bit is set to 1, auto detecting
function is disable.

Notice!! If the user changes over the switch of auto detecting function
rapidly and constantly, GW-7557 may be abnormal.
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Appendix A. HART Command
We extracted parts of the HART universal command here.

Command 0: Read Unique Identifier
Request data bytes: none

Response data bytes: 2+12 = 14

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2: uint8 254

Byte 3: uint8 Manufacturer ID

Byte 4: uint8 Manufacturer’s device ID

Byte 5: uint8 Number of preambles needed in the request
Byte 6: uint8 Command set revision number

Byte 7: uint8 Transmitter specific revision code
Byte 8: uint8 Software revision

Byte 9: uint8 Hardware revision

Byte 10: uint8 Flags

Byte 11~13: uint24 Device ID number (MSB first)

Command 1: Read Primary Variable
Request data bytes: none

Response data bytes: 2+5 =7
Index format description

Byte 0: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2: uint8 Unit code

Byte 3~6: float Primary Variable

Command 2: Read P.V. Current and Percentage of Range
Request data bytes: none

Response data bytes: 2+8 = 10

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~5: float Primary Variable Current
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Byte 6~9: float Primary Variable Percentage of Range

Command 3: Read Dynamic Variables and P.V. Current
Request data bytes: none

Response data bytes: 2+24 = 26

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~5: float Primary Variable Current
Byte 6: uint8 Primary Variable Unit code
Byte 7~10: float Primary Variable

Byte 11: uint8 Secondary Variable Unit code
Byte 12~15: float Secondary Variable
Byte 16: uint8 Tertiary Variable Unit code
Byte 17~20: float Tertiary Variable

Byte 21: uint8 4th Variable Unit code
Byte 22~25: float 4th Variable

Command 6: Write Polling Address
Request data bytes: 1

Index format description

Byte 0: uint8 Polling Address

Response data bytes: 2+1 =3

Index format description

Byte 0: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2: uint8 Polling Address

Command 11: Read Unique Identifier Associated with TAG
Request data bytes: 6

Index format description

Byte 0~5: PA6 TAG Name

Response data bytes: 2+12 = 14
Index format description

Byte 0: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2: uint8 254

Byte 3: uint8 Manufacturer ID
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Byte 4: uint8 Manufacturer’s device |1D

Byte 5: uint8 Number of preambles needed in the request
Byte 6: uint8 Command set revision number

Byte 7: uint8 Transmitter specific revision code

Byte 8: uint8 Software revision

Byte 9: uint8 Hardware revision

Byte 10: uint8 Flags

Byte 11~13: uint24 Device ID number (MSB first)

Command 12: Read Message
Request data bytes: none

Response data bytes: 2+24 = 26
Index format description

Byte 0: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2~25: PA24 Message

Command 13: Read Tag, Descriptor, Date
Request data bytes: none

Response data bytes: 2+21 = 23
Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~7: PA6 TAG Name

Byte 8~19: PA12 Descriptor

Byte 20: uint8 Day of month

Byte 21: uint8 Month of year

Byte 22: uint8 Year as offset to 1900

Command 14: Read Primary Variable Sensor Information
Request data bytes: none

Response data bytes: 2+16 = 18

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~4: uint24 Sensor Serial Number (MSB first)
Byte 5: uint8 Sensor limits unit

Byte 6~9: float Upper sensor limit
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Byte 10~13: float Lower sensor limit
Byte 14~17: float Minimum span

Command 15: Read Primary Variable Output Information

Request data bytes: none

Response data bytes: 2+17 = 19

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2: uint8 Alarm select code

Byte 3: uint8 Transfer function code
Byte 4: uint8 PV range value unit code
Byte 5~8: float Upper range value
Byte 9~12: float Lower range value
Byte 13~16: float Damping value

Byte 17: uint8 Write protect code

Byte 18: uint8 Private label distribution code

Command 16: Read Final Assembly Number
Request data bytes: none

Response data bytes: 2+3 =5

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~4: uint24 Final assembly number (MSB first)

Command 17: Write Message
Request data bytes: 24

Index format description

Byte 0~23: PA24 Message

Response data bytes: 2+24 = 26
Index format description

Byte 0: uint8 Response code 1
Byte 1: uint8 Response code 2
Byte 2~25: PA24 Message

Command 18: Write Tag, Descriptor, Date
Request data bytes: 21
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Index format description

Byte 0~5: PA6 TAG Name

Byte 6~17: PA12 Descriptor

Byte 18: uint8 Day of month

Byte 19: uint8 Month of year

Byte 20: uint8 Year as offset to 1900

Response data bytes: 2+21 = 23
Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~7: PA6 TAG Name

Byte 8~19: PA12 Descriptor

Byte 20: uint8 Day of month

Byte 21: uint8 Month of year

Byte 22: uint8 Year as offset to 1900

Command 19: Write Final Assembly Number
Request data bytes: 3

Index format description

Byte 0~2: uint24 Final assembly number (MSB first)

Response data bytes: 2+3 =5

Index format description

Byte 0: uint8 Response code 1

Byte 1: uint8 Response code 2

Byte 2~4: uint24 Final assembly number (MSB first)

Note:

Uint8: 8-bit unsigned integer

Uint24: 24-bit unsigned integer

Float: IEEE 754 format

PAG6: Packed-ASCII 6 octets = 8 characters
PA12: Packed-ASCII 12 octets = 16 characters
PA24: Packed-ASCII 24 octets = 32 characters
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