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Caution

1. Please don't take off/install gateway at random.

2. Please check if the power of gateway meets the power request in the User Manual.
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Section 1 Overview

G1013 HART to FF Gateway, designed by Microcyber Corporation is a gateway device for
HART protocol and FF protocol. As HART master, G1013 HART to FF Gateway
communicates with HART slave via HART interface, it can convert dynamic variables in

the device to FF device variables output. G1013 HART to FF Gateway is shown as Figure
1.1.

Figure 1.1 G1013 HART to FF Gateway

1.1 Dimension

225,

99

Figure 1.2 Dimension (Unit: mm)
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1.2 Structure

Figure 1.3 Structure

1 | Upside Housing 2 | Bottom Housing | 3 | FF Communication Board

4 | HART Bottom Board | 5 | Terminal
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Section 2 Installation

G1013 HART to FF Gateway is 99x22.5x114.5mm, supporting standard DIN rail

installation.

2.1 Wiring

G1013 HART to FF Gateway’s wiring is shown as Figure 2.1.
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Figure 2.1 Wiring

G1013 HART to FF Gateway is powered by FF bus, and the HART part shall be with 24V

external powered. The recommended is TP cable, and it shall improve device’s anti-

electromagnetic interference ability.

2.2 DIP Switch Setting

There is a 3-bit DIP switch for G1013 HART to FF Gateway, shown as Figure 2.2.

) SIM: Simulation switch, can be used for “simulation function”.

® \WP: Write protection, all the write operation for FF smart pressure transmitter shall be

refused, which avoid data modification at random.

® RST: Reset, reset device date to factory original. Power off the device at first, and

made the switch at ON, and then power on the device, the device shall be reset to

factory original.
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4L

Figure 2.2 Hardware Switch

HART to FF Gateway | G1013 | Page 4
Email | fang.siqgi@microcyber.cn



,A\ http://www.microcyber-fieldbus.com

Section 3 Working Principle

HART to FF gateway is a converter for HART protocol to FF protocol. As a HART master
device, it can connect HART bus device in single-point mode or multiple-point mode. It
can connect 4 HART devices. As a FF slave device, the gateway can convert HART
device dynamic date to FF function block channel data, and transfer to control system via

function block output. The system connection is shown in Figure 3.1.

HART
Communication

HART
Device  HART

FF Bus Power and
Terminator G1013

Figure 3.1 System Connection

HART to FF gateway consists of two boards, one is FF communication board and the
other one is HART interface board. FF communication board is a universal board and it
can be used in different devices, for FF bus communication. HART interface board is only
used in G1013, for signal isolation, signal convert, FF/PA communication module power,

and HART device power, etc. The working principle for G1013 is shown in Figure 3.2.

G1013

| e |

HART
Power

Reg
HART
Master Device

i < || <k |
HART HART
Master Device Master Device

<5
HART Master
Device

Figure 3.2 Working Principle
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Section 4 Gateway Configuration

4.1 Topology Connection

FF device supports multiple network topology connections, shown as Figure 4.1. The FF
device bus connection is shown in Figure 4.2, the bus ends is connected with terminal
matched resistance to ensure signal quality. The maximum length is 1900m, it shall be

prolonged to 10km with repeaters.

Control Master

- '

Point to Point Bus with Brunches Daisy Chain Tree Type

Figure 4.1 FF Network Topology

- Max.1900m >

FF Bus FF Bus

2 T 11 &=
//

Fieldbus
Power

| Master

L ]
N
»nl

]
*
*

Figure 4.2 FF Bus Connection

4.2 Function Block Description

For default configuration for G1013, there is 1 RES function block complying with FF
specification, 1 HART transducer block (HART_TB), 4 Al function blocks and 1 PID
function block. Al function blocks support 16 channels, and 16 channels and 4 devices’ PV,

SV, TV and QV are corresponding.
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Name Description

Resource block is used to describe device characters in the field,
such as device name, manufacture, serial number. There is no
Resource (RES) . . _
input or output parameter in resource block. Generally there is

only one resource block for each device.

HART_TB can be used to configure HART communication
HART_TB(MTB) parameters, such baud rate, stop bit, communication overtime,

etc.

Analog input function block is used to achieve transducer block
Analog Input (Al) input data and transfer it to other function blocks, and has the

function of range conversion, filtering, and square root, etc.

PID function block has the function of PID control and setting
Proportional Integral

point adjustment, process value(PV) filtering and alarm, output
Derivative (PID)

tracking, etc.

4.3 HART Transducer Block Configuration Parameters

HART transducer block provides 4 groups of variables, and they are corresponding to 4
HART slave devices. The user may read related device information and dynamic variables
information by configuration of HART slave polling address.

DS-272 HART Device Parameter HART LOC PARM

The new added data type DS-272 is HART device parameters, including HART slave
polling address and device basic information, including: HART protocol revision,
transmitter revision, software revision, hardware revision, device ID, number of requested

prefix characters, number of variables, tag number, etc.

Data Member Data Type Function Description

POLLING_ADDRESS USIGNS8 HART slave polling address, range
0~63

UNIVERSAL_REVISION USIGN8 HART protocol revision
TRANSMITTER_REVISION USIGN8 Transmitter revision
SOFTWARE_REVISION USIGNS8 Software revision
HARDWARE_REVISION USIGN8 Hardware revision
DEVICE_ID USIGN32 | Device ID

HART to FF Gateway | G1013 | Page 7
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RESPONSE_PREAMBLES

USIGN8

Number of requested prefix characters

MAX_NUM_DEVICE_VARIABLES | USIGN8

Number of variables

TAG

OctString

Tag number

DS-273 HART PV Related Parameter MOD_LOC_PARM
The new added data type DS-273 is device PV related parameters, they are: read-only

parameters, including: upper range, lower range, sensor upper range, sensor lower range,

minimum span, damp, unit and linearization, etc.

Data Member Data Type Function Description

UPPER FLOAT

Upper range

LOWER FLOAT

Lower range

UPPERLIMIT | FLOAT

Sensor upper range

LOWERLIMIT | FLOAT

Sensor lower range

MINSPAN FLOAT

Minimum span

DAMP FLOAT

Damp

FORCEDUNIT | USIGN16

Unit

FUNCT USIGN8

Linearization

4.4 HART Transducer Block Configuration Example

Following is an example with NI- Configurator of how to configure HART transducer block.

Configuration for Number of HART devices

Apply Values

¥ PeiiodoUpdates  [2(sec) =]
005 || Auto

HART_TE (HARTTE) BB (= L]

Process | 1/0 Config | Alsms | Disgnostcs | Trends  thers | Block Infomation |

Paremeter Value Type & Extensions | Help A
@ Static Fievision ] The revision level of the static data associated with the function ||
Strate 0 The stiategy field can be used to identity grouping of biocks. TH =
2 @ Lpdate Event This alet is generated by any change to the staiic data
L A is setta L when
o ot Fieporied m & discreke enumeralion which aives an indication of whether the
I~ Tirne Starnp (11 /0171572 00:02.03 [MM/DD /vy HHEMM:SS) @ The time: when evaluation of the black was started and 3 change
[~ Static Rev 23 T the block 5 char
L Rielative Indes: The 0D index of the stalic parameter whose change caused this
2 @ Black Alsim The black slarm is used for all configuration. hardware, connectic
Uniniilized m A is setta | when &
I+ Alarm State initialized 4 discrete enumeration which aives an indication of whether the
|+ Tirme Stamp D71 /0171572 000208 [MM/DD /Yy HHMM:SS) @ The time: when evalustion of the black was started and 2 chang:
[~ Subcode M OUIDService #n enumeration specifin the cause of the slet to be reported
Lvae i m The value of the associated parameter ot the time the alert was ¢
@ Humber of Device One Device @ Nurber of Device
@ ErrLook Result Device 2Nollse | Devics 3 No Use | Device d o Lise Er Look Resul
2 @ HART LOC PARMI HART LOC PARM1
FPol addr i mna-53 Poling Addess- Address used by the Host to identify a Fisld Dev
[-Uriversal rev 7 m Universal Revisiorr Revision of the Uriversal Device Desciption
I~ Fld dev rew 1 m Field Device Revision: Revision of the Field Device Specific Dey
[ Softwars rev 56 m Field Device Software Revision- This revision corresponds to the
I Hardware rev 1 m Hardware Revision- Fevision that carresponds to the slectiorics
[FDevid 1 ) Field Device |dertfication- Uriquely identiies Ihe Field Devics w
[~Hum resp preams 5 mRange=5-20  Number of Response Prearbles: Hurber of Preambles to be ser
M dev vars 2 m Maium Nuriber of Device Variables- This indicates the last Dievi
“Tag TABODOOD mlmalen =8)  Field Device Tag- Teatthatis stored in the Field Device, when t
« i b

“Wiite Changes Readal
-
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HART Device Connected Normally

Apply Values
HART_TB (HARTTB) B B | =R o
[V Periodic Updates  [2(see) =]
005 |[euta
Pracess | 1/0 Corfig | Alams | Diagnosiics | Trends  Others | Black Infamation
Parameter Vale Type & Extensions | Help 7
e 0 mmar-63 - by the Host o idenly
Universal ey 7 m i s Rt of g et et Desttone it o P
Fid dev 1 m Fiskd Device Fievision- Fvision of the Field D evice Speifc Device Descipt
Schware rev 55 m Field Device Goftware Revision- This revison contespands b the saftware or |
Hardware rev 1 m Flevision thal b
id 1 = Field Device dentfication- Uriquely dentfies the Fiekd Device when combine
Num fe5p preams 5 maRiange=5 - 20 Number of Response Freambles- Nuber of Freambles to be sent inthe respl
Ma dev vars 2 Maium Number of D evice Variables: This nicalcs th last Device Variabl ¢
Tag TaGoo00 Glmatlen=8)  Fick Device T ag- Teutthatis storedin the Field Devie. when there are olhe
B 9 HAAT_PY1 Device 1 PY Value
gvme 0150971 m A rumeical auantty ertered by 3 user or calculated by the algarthm
Stalus
QUALITY Gond Cascade QUALITY
SUBSTATUS HorSpeciic SUBSTATUS
LMITS Notlimizd LMITS
B @ HART LOCPAAM HART LOC PAAMT
PYURV 0% ERDisplay Formal=3fUpper Range Vaue- Dfines the operational endpaint from which the Anclog
Py LAY 3400 ERDicplay Fomat-_3fLower Range V aue- Defines the cperational endpairt fom which the Anzlog
PV USL 400 D isploy Format= 3fLpper Sensor L Value- Defines the masimum Lsable value for the Upper A
Py LSL 3740 ROy Pl o it Vil e i kot sl e
P Min span 0374 = 3iMirimum § pan'alue- Defines the smallst alowable thel
PV Damp 5000 Sec: ERDisplay Foimat= 31Daimping Ylue- Daimping ime corstant appled o both the Digi Value tepi
P it Pa @ vice Diesciplon unils code indes fo the engineeing urit descrplo for the
X fnctn Linear @ Transter Funclon: Defines the fransfomalian function ihal wil be appled fion
HART_S1 Device 1 6V Ve
gvalue o157z o A rumeical auaniy ertered by 2 user or Calculeted by the algorthm
Stalus
QUALITY Gond Cascade QuALITY
SUBSTATUS HorSpesiio SUBSTATUS
LTS Netlimizd LMITS
@ 5V_UNITY B Disvice Dreserption units cade indes for the engincering urit descriptar for the
eh i ] v
Wiite Changes Fiead Al
=4

HART Device Connected Abnormally
@ 0001051013-G1013-00000001 : HART_TB ;Hama_@@‘g

Apply Values

[FeRT_Te paRTTE) | B
[ Periodic Updates  [2fsec) =]
[o05 " 4w |

Pracess| 1/0 Cortig | Alams | Disgrostios | Trends  Others | Block Infomnation|

PEIELE IR

Patameter Value Type & Extensions | Help

@ Static Revision E] m T reviin v af e s G esceaed i T o k| ‘

@ Strotegy 0 m The stiategy field can be used o identiy grouping of blocks. This date =

B @ Updatz Event This alet is generated by any changs to the statc data.

F Unacknowledaed D Uniniialized A discrete enumerstion which is set to Unacknowledaed when an Lpd
- Update State EUninialized m & discrete enumerstion which oives an indication of whethe the alett -
- Time Stamp. mm /011972 00,0000 (MM/DD AV HHEHib S5 @ The time when evaluation of the block was statted and a change in ok
- Stati m The static revision of the biock whose static parameter was changed 2
E Relative Indsx mn The 0D indes of the static parameter whase shangs caused tis alett,

B @ Block Alarm The block alarm is used for =l corfiguration. hardwate, connection fail
Unacknosledged rUniniialized i discrete enumeration which is set to Unacknowledaed when an slan
Alam State BUinintialzed A discrets enumerstion which oives an indeation of whethet the alet i
Tire Stap {01/01 /1372 000000 (MM/DD/YYYY HHMM:SS) o The time when evaluation of the block was stated and  change in ak
Subcode = n enumeration specifing the cause of the alet o be repartes
Value m The value of the associated parameter at the time the alet was detect

@ Number of Device One Deviee Mumber of Device

'EerwkHesu\\ Device { Init Failed | Device 2Ma Use | Deviee 3 NoUse | Device 4 o Use 2 Err Look Riesult

= @ HART LOC PARM1T HART LOC PARMT
Poll addr o a5 Poling Address- Address used by the Host to identify a Field Device, a1
Universal rev o m Universal Revision- Revision of the Universal Device Description, that
Fid dev ey o Field Device Revision- Revision of the Field Device Specific Device D
Software rev o m Field Device S oftware Revision- This rewision carespends to the softw
Hardware rev. o m Hardware Revision- Revision that conesponds to the electronics hardy
Devid o = Fiekd Device dentiication- Uiquely iderties the Field Device when o
Num resp preams o mRange=5 - 20 Mumber of Respanze Preambles- Number of Preambles o be sentin th
Max dew vars. o = Maium Number of Device Wariables- This indicates the last Device Va
Glmaxlen=8  FisldDevice Tag: Text thatis stored in the Field Device, when there a1
B @ HART_P¥1 Device 1 PY Yalug.
;Va\ue o m B rumerical quarntity entered by & user or calculated by the algorthm
Status
QUALITY Bad QUALITY
SUBSTATUS c SUBSTATUS -
i v
Wiite Changes [ Fizad Al

=4

Following is an example of configure 1 HART device to describe HART transducer block

(HART_TB):

€ Switch HART transducer block mode to OOS;

€ Modify connected Number of Device to One Device;

€4 Known connected HART device polling address is 0, then modify Poll Addr of HART
LOC PARM1 to 0;

€ Switch HART transducer block mode to Auto;

€ If the communication is not successful, the function block mode shall be at OOS,
meanwhile Device 1 Init Failed shall appear in Err Look Result;

& If the communication is successful, Device 1 Init Failed shall disappear in Err Look
Result. Meanwhile all the parameters in HART LOC PARM1 shall refresh, and PV, SV,
TV and QV shall be read from HART device automatically.
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4.5 HART Transducer Block List

Valid Defaute Function
No Parameter Name Data Tyoe Save Mode
Range Vale Description
Statistic
1 ST_REV Unsigned16 0 S/RO o
Revision
2 TAG_DESC OctString(32) Spaces S Bit Number
3 STRATEGY Unsigned16 0 S Strategy
4 ALERT_KEY Unsigned8 1-255 0 S Alarm
5 MODE_BLK DS-69 o/s S Mode
6 BLOCK_ERR Bitstring(2) D/RO Error
Statistic
Data
7 UPDATA_EVT DS-73 D
Update
Case
Function
8 BLOCK_ALM DS-72 D
- Block Alarm
Transducer
9 | TRANSDUCER _TYPE | Unsigned16 65535 | N/RO
Block Type
Transducer
10 XD_ERROR Unsigned8 0 D/RO Block Error
Description
Sensor
11 SENSOR_TYPE Unsigned16 65535 | D/RO
Type
Number of
12 NUMBER_DEVICE Unsigned8 0-4 0 S o/s HART
Devices
Status
13 | ERR_LOOK_RESULT | Bitstring(32) N o
Indication
HART
14 | HART_LOC_PARM1 DS-272 S o/s Device
Parameter
15 HART_PV1 DS-65 N PV
PV
16 PV_LOC_PARM1 DS-273 D/RO
Parameter
17 HART_SV1 DS-65 N SV
18 SV_UNIT1 Unsigned16 D/RO SV Unit

HART to FF Gateway | G1013 | Page 10
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19 HART_TV1 DS-65 N TV
20 TV_UNIT1 Unsigned16 D/RO TV Unit
21 HART_QV1 DS-65 N Qv
22 QV_UNIT1 Unsigned16 D/RO QV Unit
HART
23 | HART_LOC_PARM2 DS-272 S 0o/S Device
Parameter
24 HART_PV2 DS-65 N PV
25 PV_LOC_PARM2 DS-273 D/RO i
N - Parameter
26 HART_SV2 DS-65 N SV
27 SV_UNIT2 Unsigned16 D/RO SV Unit
28 HART_TV2 DS-65 N TV
29 TV_UNIT2 Unsigned16 D/RO TV Unit
30 HART_QV2 DS-65 N Qv
31 QV_UNIT2 Unsigned16 D/RO QV Unit
HART
32| HART_LOC_PARM3 DS-272 S oIS Device
Parameter
33 HART_PV3 DS-65 N PV
34 PV_LOC_PARM3 DS-273 D/RO i
Parameter
35 HART_SV3 DS-65 N SV
36 SV_UNIT3 Unsigned16 D/RO SV Unit
37 HART_TV3 DS-65 N TV
38 TV_UNIT3 Unsigned16 D/RO TV Unit
39 HART_QV3 DS-65 N Qv
40 QV_UNIT3 Unsigned16 D/RO QV Unit
HART
41| HART_LOC_PARM4 DS-272 S 0o/S Device
Parameter
42 HART_PV4 DS-65 N PV
43 PV_LOC_PARM4 DS-273 D/RO i
N - Parameter
44 HART_SV4 DS-65 N SV
45 SV_UNIT4 Unsigned16 D/RO SV Unit

HART to FF Gateway | G1013 | Page 11
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46 HART_TV4 DS-65 N TV
47 TV_UNIT4 Unsigned16 D/RO TV Unit
48 HART_QV4 DS-65 N Qv
49 QV_UNIT4 Unsigned16 D/RO QV Unit

ERR_LOOK_RESULT Parameter Description
ERR_LOOK_RESULT parameter is HART device status display mark, and it is divided

into four groups for displayed devices.

Initialization and communication status.

The detailed description is shown as following:
ERR_LOOK_RESULT

Value Description Value Description
0 Device 1 No Use 16 Device 3 No Use
1 Device 1 Init Failed 17 Device 3 Init Failed
2 Device 1 Comm Failed| 18 | Device 3 Comm Failed
3 Reserved 19 Reserved
4 Reserved 20 Reserved
5 Reserved 21 Reserved
6 Reserved 22 Reserved
7 Reserved 23 Reserved
8 Device 2 No Use 24 Device 4 No Use
9 Device 2 Init Failed 25 Device 4 Init Failed
10 | Device 2 Comm Failed| 26 | Device 4 Comm Failed
11 Reserved 27 Reserved
12 Reserved 28 Reserved
13 Reserved 29 Reserved
14 Reserved 30 Reserved
15 Reserved 31 Reserved

HART to FF Gateway | G1013 | Page 12
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Section 5 Maintenance

® Simple maintenance

LED
. _ Color | Normal | Abnormal Reason Solution
Indicator Light
Check FF master
No FF
device and FF
communication
- interface device
Green | Flicker Off Check power and
Communication Power failure _
connection
Contact technical
Internal failure
support
Not connected Connect master
with slave device | device correctly
Check master
HART Slave device
Green | Flicker Off device and
Communication failure ,
connection
Contact technical
Internal failure
support
Check power and
Power failure
connection
HART Power | Yellow On Off
Contact technical
Internal failure
support

® Daily maintenance is only for device cleansing.

®  Failure maintenance: Please return to factory if there is failure.

HART to FF Gateway | G1013 | Page 13
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Section 6 Technical Specification

6.1 Basic Parameter

Measurement Object

HART slave device

HART Power

24VDC

FF Bus Power

9~32VDC

Bus Protocol

2-wire, FF Protocol

Isolation Voltage

HART and FF bus interface, 500VAC

Temperature Range -40°C~85C
Humility Range 5~95%RH
Start Time <bs
Refresh Time 0.2s
6.2 Performance Index
Protection Level IP20

EMC

GB/T 18268.1-2010
GB/T 18268.23-2010

6.3 Physical Performance

Weight

0.2kg

Structure Material

Housing: Polyamide PA6.6

Coating: Polyester epoxy resin

6.4 Default Communication Parameter

Number of Slave

0

Slave Polling Address

01,2,3

6.5 Supported HART Command

0 Read device only mark

3 Read dynamic variable and PV current

12 Read device information

13 Read device mark, description and
date

14 Read PV sensor information

15 Read device primary variables’
information

16 Read last assembly line number

HART to FF Gateway | G1013 | Page 14
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Appendix G1013 Selection Example

| GW-HART-FF G1013 HART to FF Gateway
Code Hardware Interface
F FSK(1200bps)
Code Software Interface
M HART Master
|
GW-HART-FF F M ——Selection Example

HART to FF Gateway | G1013 | Page 15
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CONTACT INFORMATION

Address: 17-8 Wensu Street, Hunnan New District, Shenyang, China
Website: www.microcyber-fieldbus.com

Phone: +86-24-31217278/+86-24-31217280

Fax: +86-24-31217338

Email: fang.sigi@microcyber.cn
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