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STT 650 SMARTLINE DIN RAIL 2-WIRE UNIVERSAL 
PROGRAMMABLE TEMPERATURE TRANSMITTER 

 
•	 RTD, TC, Ohm, or mV input 

•	 Extremely high measurement accuracy 

•	 Galvanic isolation 

•	 Programmable sensor error value 

•	 1- or 2-channel version

Application

•	 Linearised temperature measurement with Pt100...Pt1000, Ni100...Ni1000, or TC 
sensor.

•	 Conversion of linear resistance variation to a standard analogue current signal, for 
instance from valves or Ohmic level sensors.

•	 Amplification of a bipolar mV signal to a standard 4...20 mA current signal. 

Technical characteristics

•	 Within a few seconds the user can program STT 650 UNI PROG to measure 
temperatures within all ranges defined by the norms.

•	 The RTD and resistance inputs have cable compensation for 2-, 3- and 4-wire 
connection.

•	 Continuous check of vital stored data for safety reasons.

Mounting / installation

•	 Mounted vertically or horizontally on a DIN rail. Using the 2-channel version up to 
84 channels per metre can be mounted.
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Applications
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Electrical specifications

Specifications range:
-40°C to +85°C
Common specifications:
Supply voltage, DC 
	 Standard................................................................ 	 7.2...35 V
	 ATEX Ex ................................................................. 	 7.2...30 VDC 
Internal consumption................................................. 	 0.17...0.8 W 
Voltage drop.................................................................. 	 7.2 VDC 
Isolation voltage, test / operation.......................... 	 1.5 kVAC / 50 VAC 
Isolation voltage, channel 1 / channel 2:
	 Standard................................................................ 	 3.75 kVAC
	    ATEX Ex .................................................................   1500 VAC
Warm-up time............................................................... 	 5 min. 
Communications interface....................................... 	 STT17C 
Signal / noise ratio....................................................... 	 Min. 60 dB  
Response time (programmable)............................. 	 1...60 s 
EEprom error check..................................................... 	 < 3.5 s 
Signal dynamics, input............................................... 	 20 bit 
Signal dynamics, output............................................ 	 16 bit 
Calibration temperature............................................ 	 20...28°C 
Accuracy, the greater of general and basic values:

Sensor
Type
RTD  

(2,3,4 
wire)

Basic Accuracy* Rated Range
Minimum 

Span**

Temperature Effects 
per 1.0 °C (1.8 °F)*** 
 Change in Ambient 

Temperature

Fixed % of 
span °C °F Fixed % of span

Pt100 0.2°C 
(0.36°F) 0,05% -200 to 

850
-328 

to1562 25°C (45°F) 0.01°C 
(0.018°F) +/- 0.01

Ni 100 0.2°C 
(0.36°F) 0,05% -60 to 

250 -76 to 482 25°C (45°F) 0.01°C 
(0.018°F) +/- 0.01

B 2°C 
(3.6°F) 0,05% 400 to 

1820
+752 to 

3308
100°C 

(180°F)
0.2°C 

(0.36°F) +/- 0.01

E 1°C 
(1.8°F) 0,05% -100 to 

1000
-148 to 

1832 50°C (90°F) 0.05°C 
(0.09°F) +/- 0.01

J 1°C 
(0.1.8°F) 0,05% -100 to 

1200
-148 to 

2192 50°C (90°F) 0.05°C 
(0.09°F) +/- 0.01

K 1°C 
(0.1.8°F) 0,05% -180 to 

1372
-292 to 

2501 50°C (90°F) 0.05°C 
(0.09°F) +/- 0.01

L 1°C 
(0.1.8°F) 0,05% -100 to 

900
-148 to 

1652 50°C (90°F) 0.05°C 
(0.09°F) +/- 0.01
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N 1°C 
(0.1.8°F) 0,05% -180 to 

1300
-292 to 

2372
50°C 

(90°F))
0.05°C 

(0.09°F)
+/- 0.01

R 2°C 
(3.6°F) 0,05% -50 to 

1760 -58 to 320 100°C 
(180°F

0.2°C 
(0.36°F) +/- 0.01

S 2°C 
(3.6°F) 0,05% -50 to 

1760
-58 to 
3200

100°C 
(180°F)

0.2°C 
(0.36°F) +/- 0.01

T 1°C 
(1.8°F) 0,05% -200 to 

400
-328 to 

752 50°C (90°F) 0.05°C 
(0.09°F) +/- 0.01

U 1°C 
(1.8°F) 0,05% -200 to 

600
-328 to 

1112 50°C (90°F) 0.05°C 
(0.09°F) +/- 0.01

W3 2°C 
(3.6°F) 0,05% 0 to 

2300
+32 to 
4172

100°C 
(180°F)

0.2°C 
(0.36°F) +/- 0.01

W5 2°C 
(3.6°F) 0,05% 0 to 

2300
+32 to 
4172

100°C 
(180°F)

0.2°C 
(0.36°F) +/- 0.01

+Lr 2°C 
(3.6°F) 0,05% -200 to 

800
-328 to 

1472 50°C (90°F) 0.2°C 
(0.36°F) +/- 0.01

Ohms 0.1 W 0,05% 0 to 5000 W 30 W 10m W +/- 0.01

mV 10m 0,05% -12 to 800 mV 5 mV 1m +/- 0.01

EMC immunity influence............................................................ 	 < ±0.5% of span
Extended EMC immunity:
NAMUR NE 21, A criterion, burst............................................. 	 < ±1% of span
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RTD 
type

Min. 
value

Max. 
value

Min. 
span

Standard

Pt100 
Ni100 
Lin. R

-200°C 
-60°C 

0 W

+850°C 
+250°C 
5000 W

25°C 
25°C 
30 W

IEC 60751 
DIN 43760 

-----

Effect of supply voltage variation.......................... 	 < 0.005% of span / VDC 
Max. wire size................................................................. 	 1 x 1.5 mm2 stranded wire 
Humidity.......................................................................... 	 < 95% RH (non-cond.) 
Dimensions..................................................................... 	 109 x 23.5 x 104 mm 
Protection degree........................................................ 	 IP20 
Weight (1 / 2 channels).............................................. 	 145 / 185 g

Electrical specifications, input:
Max. offset....................................................................... 	 50% of selec. max. value

 
Type

Min. 
temperature

Max. 
temperature

Min. 
span

 
Standard

B 
E 
J 
K 
L 
N 
R 
S 
T 
U 

W3 
W5 
LR

+400°C 
-100°C 
-100°C 
-180°C 
-100°C 
-180°C 

-50°C 
-50°C 

-200°C 
-200°C 

0°C 
0°C 

-200°C

+1820°C 
+1000°C 
+1200°C 
+1372°C 

+900°C 
+1300°C 
+1760°C 
+1760°C 

+400°C 
+600°C 

+2300°C 
+2300°C 

+800°C

100°C 
50°C 
50°C 
50°C 
50°C 
50°C 

100°C 
100°C 

50°C 
50°C 

100°C 
100°C 

50°C

IEC584 
IEC584 
IEC584 
IEC584 

DIN 43710 
IEC584 
IEC584 
IEC584 
IEC584 

DIN 43710 
ASTM E988-90 
ASTM E988-90 
GOST 3044-84

RTD and linear resistance input:

Cable resistance per wire (max.)............................. 	 5 Ω 
Sensor current............................................................... 	 Nom. 0.2 mA
Effect of sensor cable resistance 
(3- / 4-wire)..................................................................... 	 < 0.002 Ω/Ω 
Sensor error detection............................................... 	 Yes

TC input:
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Cold junction compensation................................... 	 < ±1.0°C 
Sensor error detection............................................... 	 Yes 
Sensor error current: 
	 When detecting.................................................. 	 Nom. 33 mA 
	 Else........................................................................... 	 0 mA

Voltage input:
Measurement range.................................................... 	 -12...800 mV 
Min. span......................................................................... 	 5 mV 
Input resistance............................................................ 	 10 MΩ

Output:
Current output:
Signal range................................................................... 	 4...20 mA 
Min. signal range.......................................................... 	 16 mA 
Updating time............................................................... 	 440 ms 
Output signal at EEprom error................................ 	 ≤ 3.5 mA 
Load resistance............................................................. 	 ≤ (Vsupply - 7.2) / 0.023 [Ω] 
Load stability.................................................................. 	 < ±0.01% of span / 100 Ω

Sensor error detection:
Programmable............................................................... 	 3.5...23 mA 
Namur NE43 Upscale.................................................. 	 23 mA 
Namur NE43 Downscale............................................ 	 3.5 mA

Of span = Of the presently selected range

Approvals and Certifications
Refer to Appendix A on page 48



34-TT-25-10	 11
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Inputs:
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l 1

RTD, 2-wire RTD, 3-wire RTD, 4-wire TC, internal CJC *

TC, internal CJC *RTD, 2-wire RTD, 3-wire RTD, 4-wire

Resistance, 4-wire

Resistance, 3-wire

Resistance, 2-wire Resistance, 3-wireTC, external CJC

Resistance, 2-wireTC, external CJC Resistance, 4-wire

* Terminal Block with built in CJC is supplied as a standard accessory for all the Universal 
input STT 650 Models

Connections
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13 (23)

11 (21)

*

*

STT17C 
Tool

File  P roduct  Input  O utput  C ommunication  Language  O ption  08:30:00

PR etop 5331

Date: 2004-8-10

043201594

PR electronics

Analog input
Analog output

S erial no:

Input type:
O utput type: 4 - 20mA

Upscale
S ensor error:Pt100  DIN/IE C

0.00 - 50.00 C

3-w ire

1.00 s ec
------

Input range:

Connection:

Cold junction comp:

R es pons e time:

Tag no:

STT650

USB Cable

Disconnect

+Vsupply

* Connected only for 
   on-line programming

Black

Red Yellow

Green

Input

Receiving
equipment

Connector

Programming

•	 STT17C is a communications interface. 

•	 For programming please refer to the drawing below and the help functions in 
PReset.

•	 When communicating with non-installed modules, connectors 11, 12, 13 (channel 
1) and 21, 22, 23 (channel 2) can be dismantled in the safe area to connect the 
terminals of the communications interface to the pins.

•	 STT17C is not approved for communication with modules installed in harzardous 
(Ex) areas

STT 650
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STT 650 SMARTLINE DIN RAIL 2-WIRE RTD 
PROGRAMMABLE TEMPERATURE TRANSMITTER

•	 RTD or Ohm input 

•	 High measurement accuracy 

•	 3-wire connection 

•	 Programmable sensor error value 

•	 1- or 2-channel version

Application

•	 Linearised temperature measurement with Pt100...Pt1000 or Ni100...Ni1000 sensor.

•	 Conversion of linear resistance variation to a standard analogue current signal, for 
instance from valves or Ohmic level sensors.

Technical characteristics

•	 Within a few seconds the user can program STT 650 RTD PROG to measure 
temperatures within all RTD ranges defined by the norms.

•	 The RTD and resistance inputs have cable compensation for 3-wire connection.

•	 A limit can be programmed on the output signal.

Mounting / installation

•  Mounted vertically or horizontally on a DIN rail. Using the 2-channel version up to 
84 channels per metre can be mounted.
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Applications

V+

mA

V+

mA

2-wire installation
in control room

2-wire installation
in control roomRTD to 4...20 mA

Resistance
to 4...20 mA
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Electrical specifications

Specifications range:
-40°C to +85°C
Common specifications:
Supply voltage, DC 
	 Standard................................................................ 	 8...35 VDC
	 ATEX Ex .................................................................   8...30 VDC 
Internal consumption................................................. 	 0.19...0.8 W 
Voltage drop.................................................................. 	 8 VDC 
Isolation voltage, channel 1 / channel 2: 
	 Standard................................................................ 	 3.75 kVAC
	 ATEX Ex .................................................................  1500 VAC 
Warm-up time............................................................... 	 5 min. 
Communications interface....................................... 	 STT17C 
Signal / noise ratio....................................................... 	 Min. 60 dB  
Response time (programmable)............................. 	 0.33...60 s 
Signal dynamics, input............................................... 	 19 bit 
Signal dynamics, output............................................ 	 16 bit 
Calibration temperature............................................ 	 20...28°C 
Accuracy, the greater of general and basic values:

Sensor
Type
RTD  

(2,3,4 
wire)

Basic Accuracy* Rated Range
Minimum 

Span**

Temperature Effects 
per 1.0 °C (1.8 °F)*** 
 Change in Ambient 

Temperature

Fixed % of 
span °C °F Fixed % of span

Pt100 0.3°C 
(32.54°F) +/- 0.1 -200 to 

850
-328 

to1562 25°C (45°F) 0.01°C 
(0.018°F) +/- 0.01

Ni 100 0.3°C 
(32.54°F) +/- 0.1 -60 to 

250 -76 to 482 25°C (45°F) 0.01°C 
(0.018°F) +/- 0.01

Ohms 0.2 W +/- 0.1 0 to 10000 W 30 W 20 mW +/- 0.01

EMC immunity influence........................................................................	 < ±0.5% of span

 
 
 
 
Effect of supply voltage variation.......................... 	 ≤ 0.005% of span / VDC 
Max. wire size................................................................. 	 1 x 1.5 mm2 standed wire
Humidity.......................................................................... 	 < 95% RH (non-cond.) 
Dimensions (H x W x D).............................................. 	 109 x 23.5 x 104 mm 
Protection degree........................................................ 	 IP20 
Weight (1 / 2 channels).............................................. 	 145 / 185 g
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Electrical specifications, inputs:
Max. offset....................................................................... 	 50% of selec. max. value
RTD and linear resistance inputs:

Cable resistance per wire (max.)............................. 	 10 Ω 
Sensor current............................................................... 	 > 0.2 mA, < 0.4 mA 
Effect of sensor cable resistance  
(3-wire)............................................................................. 	 < 0.002 Ω / Ω 
Sensor error detection............................................... 	 Yes
Outputs:
Current outputs:
Signal range................................................................... 	 4...20 mA 
Min. signal range.......................................................... 	 16 mA 
Updating time............................................................... 	 135 ms 
Load resistance............................................................. 	 ≤ (Vsupply- 8) / 0.023 [Ω]
Load stability.................................................................. 	 < ±0.01% of span / 100 Ω
Sensor error detection:
Programmable............................................................... 	 3.5...23 mA 
NAMUR NE43 Upscale................................................ 	 23 mA 
NAMUR NE43 Downscale.......................................... 	 3.5 mA

Of span = Of the presently selected range 

Approvals and Certificates
Refer to Appendix A on page 48

RTD 
type

Min. 
value

Max. 
value

Min. 
span

 
Standard

Pt100
Ni100
Lin. R

-200°C
-60°C

0 Ω

+850°C
+250°C

10000 Ω

25°C
25°C
30 Ω

IEC 60751
DIN 43760

-----
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RTD, 2-wire 

RTD, 2-wire 

RTD, 3-wire 

RTD, 3-wire Resistance, 3-wire Resistance, 2-wire 

Resistance, 3-wire Resistance, 2-wire 

Outputs: 
2-wire installation 

2-wire installation 

Connections
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13 (23)

11 (21)

File  P roduct  Input  O utput  C ommunication  Language  O ption  08:30:00

PR etop 5331

Date: 2004-8-10

043201594

PR electronics

Analog input
Analog output

S erial no:

Input type:
O utput type: 4 - 20mA

Upscale
S ensor error:Pt100  DIN/IE C

0.00 - 50.00 C

3-w ire

1.00 s ec
------

Input range:

Connection:

Cold junction comp:

R es pons e time:

Tag no:

*

*

STT650

STT17C 
Tool

USB Cable

Disconnect

+Vsupply

* Connected only for 
   on-line programming

Black

Red Yellow

Green

Input

Receiving
equipment

Connector

Programming

•	 STT17C is powered by a USB connection communications interface that is needed 
for programming STT 650 Programmable and HART devices. 

•	 For programming please refer to the drawing below and the help functions in 
STT17C.

•	 When communicating with non-installed modules, connectors 11, 12, 13 (channel 
1) and 21, 22, 23 (channel 2) can be dismantled to connect the terminals of the 
communications interface to the pins.

•	 STT17C is not approved for communication with modules installed in hazardous 
(Ex) area. 

STT 650
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STT 650 UNIVERSAL INPUT 2-WIRE HART® TRANSMITTER

•	 RTD, TC, Ohm, or mV input 

•	 2 analogue inputs and 5 device variables with status  
		 available

•	 HART 7 

•	 Hardware assessed for use in SIL applications 

•	 Mounting on a DIN rail in safe area or hazardous gas  

		 and dust area

Application

•	 Linearised temperature measurement with TC and RTD sensors e.g Pt100 and 
Ni100.

•	 HART® communication and 4...20 mA analogue PV output for individual, difference 
or average temperature measurement of up to two RTD or  
TC input sensors.

•	 Conversion of linear resistance to a standard analogue current signal, e.g from 
valves or Ohmic level sensors.

•	 Amplification of bipolar mV signals to standard 4...20 mA current signals.

•	 Up to 63 transmitters (HART® 7) can be connected in a multidrop communication 
setup.
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Technical characteristics

•	 The HART® 7 protocol offers: 
∙ Long Tag numbers of up to 32 characters.

	 ∙ Enhanced Burst Mode and Event notification with time stamping.

	 ∙ Device variable and status mapping to any dynamic variable PV, SV, TV or QV.

	 ∙ Process signal trend measurement with logs and summary data.

	 ∙ Automatic event notification with time stamps.

	 ∙ Command aggregation for higher communication efficiency.

•	 STT 650 HART is designed according to strict safety requirements and is therefore 
suitable for applications in SIL installations. 

•	 Continuous check of vital stored data.

•	 Meeting the NAMUR NE 21 recommendations, the STT 650 HART HART transmitter 
ensures top measurement performance in harsh EMC environments. Additionally, 
the STT 650 HART meets NAMUR NE43 and NE89 recommendations.

Mounting / installation / programming

•	 DIN rail mounting with up to 84 channels per metre.

•	 Configuration via standard HART® communication interfaces or by STT17C PC Tool.
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V+

mA

V+

mA

V+

mA

V+

mA

V+

mA

1
2

2

1
2

1

RTD to 4...20 mA

TC to 4...20 mA

Resistance
to 4...20 mA

Di�erence or average
RTD, TC or mV

2-wire installation
in control room

2-wire installation
in control room

2-wire installation
in control room

2-wire installation
in control room

mV to 4...20 mA
2-wire installation

in control room

Ex graphic Applications



34-TT-25-10	 27

Technical data

Environmental conditions:
Specifications range.................................................... 	 -40°C to +85°C 
Storage temperature................................................... 	 -40°C to +85°C 
Calibration temperature............................................ 	 20...28°C 
Relative humidity......................................................... 	 < 95% RH (non-cond.)
Protection degree........................................................ 	 IP20

Mechanical specifications:
Dimensions (HxWxD).................................................. 	 109 x 23.5 x 104 mm 
Weight approx., 1- / 2-ch. version.......................... 	 150 / 200 g
DIN rail type................................................................... 	 DIN EN 60715 - 35mm
Wire size........................................................................... 	 0.13...2.08 mm2 / AWG
	 26...14 stranded wire
Screw terminal torque................................................ 	 0.5 Nm

Common electrical specifications:
Supply voltage, DC:
	 Standard................................................................ 	 8.0...35 V
	    ATEX, CSA, FM & IECEx .....................................   8...30 VDC
Voltage drop.................................................................. 	 8.0 V
Isolation voltage, test / operation................ ...........1.5 kVAC / 50 VAC
Isolation voltage, channel 1 / channel 2:
	 Standard................................................................ 	 3.75 kVAC
	    ATEX, CSA, FM & IECEx .....................................  1.5 kVAC
Signal / noise ratio....................................................... 	 > 60 dB
Communications interface....................................... 	 STT17C PC Tool & HART® 
Response time (programmable).............................  	1...60 s 
Accuracy, the greater of general and basic values:

Sensor
Type
RTD  

(2,3,4 
wire)

Basic Accuracy* Rated Range
Minimum 

Span**

Temperature Effects 
per 1.0 °C (1.8 °F)*** 
 Change in Ambient 

Temperature

Fixed % of 
span °C °F Fixed % of span

Pt50 0.1°C 
(1.8°F) 0,05% -200 to 

850
-328 

to1562 25°C (45°F) 0.005°C 
(0.009°F) +/- 0.005

Pt100 0.1°C 
(1.8°F) 0,05% -200 to 

850
-328 

to1562 25°C (45°F) 0.005°C 
(0.009°F) +/- 0.005

Pt200 0.1°C 
(1.8°F) 0,05% -200 to 

850
-328 

to1562 25°C (45°F) 0.005°C 
(0.009°F) +/- 0.005
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Pt500 0.1°C 
(1.8°F) 0,05% -200 to 

850
-328 

to1562 25°C (45°F) 0.005°C 
(0.009°F) +/- 0.005

Pt1000 0.1°C 
(1.8°F) 0,05% -200 to 

850
-328 

to1562 25°C (45°F) 0.005°C 
(0.009°F) +/- 0.005

Ni 100 0.2°C 
(0.36°F) 0,05% -60 to 

250 -76 to 482 25°C (45°F) 0.1°C 
(0.18°F) +/- 0.005

B1,2,3 1°C 
(1.8°F) 0,05% 0 to 

1820
+32 to 
3308

100°C 
(180°F)

0.1°C 
(0.18°F) +/- 0.005

E 0.5°C 
(0.9°F) 0,05% -100 to 

1000
-148 to 

1832 50°C (90°F) 0.025°C 
(0.045°F) +/- 0.005

J 0.5°C 
(0.9°F) 0,05% -100 to 

1200
-148 to 

2192 50°C (90°F) 0.025°C 
(0.045°F) +/- 0.005

K 0.5°C 
(0.9°F) 0,05% -180 to 

1372
-292 to 

2501 50°C (90°F) 0.025°C 
(0.045°F) +/- 0.005

L 0.5°C 
(0.9°F) 0,05% -100 to 

900
-148 to 

1652 50°C (90°F) 0.025°C 
(0.045°F) +/- 0.005

N 0.5°C 
(0.9°F) 0,05% -180 to 

1300
-292 to 

2372 50°C (90°F) 0.025°C 
(0.045°F) +/- 0.005

R 1°C 
(1.8°F) 0,05% -50 to 

1760
-58 to 
3200

100°C 
(180°F)

0.1°C 
(0.18°F) +/- 0.005

S 1°C 
(1.8°F) 0,05% -50 to 

1760
-58 to 
3200

100°C 
(180°F)

0.1°C 
(0.18°F) +/- 0.005

T 0.5°C 
(0.9°F) 0,05% -200 to 

400
-328 to 

752 25°C (45°F) 0.025°C 
(0.045°F) +/- 0.005

U 0.5°C 
(0.9°F) 0,05% -200 to 

600
-328 to 

1112 50°C (90°F) 0.025°C 
(0.045°F) +/- 0.005

W3 1°C 
(1.8°F) 0,05% 0 to 

2300
+32 to 
4172

130°C 
(234°F)

0.1°C 
(0.18°F) +/- 0.005

W5 1°C 
(1.8°F) 0,05% 0 to 

2300
+32 to 
4172

130°C 
(234°F)

0.1°C 
(0.18°F) +/- 0.005

+Lr 1°C 
(1.8°F) 0,05% -200 to 

800
-328 to 

1472 50°C (90°F) 0.1°C 
(0.18°F) +/- 0.005

Ohms 0.1 W 0,05% 0 to 7000 W 25 W 5 mW +/- 0.005

mV 10m 0,05% -800 to 800 mV 2.5 mV 0.5m +/- 0.005
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TC B1 accuracy specification range...................... 	 > 400°C 
TC B2 

accuracy specification range...................... 	 > 160°C < 400°C
 

TC B3 
accuracy specification range...................... 	 > 85°C < 160°C

TC B4 
accuracy specification range...................... 	 < 85°C

TC cold junction compensation.............................. 	 < ±1.0°C 
Max. offset on input signal....................................... 	 50% of selec. max. value

Input specifications:

RTD input types:
Pt50, Pt100, Pt200, Pt500, Pt1000, Ni50, Ni100, Ni120, Ni1000

Cable resistance per wire (max.)............................. 	 5 Ω
(up to 50 Ω per wire is possible with reduced measurement accuracy)
Sensor current............................................................... 	 Nom. 0.2 mA
TC input types:

RTD 
type

Min. 
value

Max. 
values

Min. 
span

Standard

Pt100 
Ni100 
Lin. R

-200°C 
-60°C 

0 W

+850°C 
+250°C 
7000 W

10°C 
10°C 
25 W

IEC 60751 
DIN 43760 

-----

 
Type

Min. 
temperature

Max. 
temperature

Min. 
span

 
Standard

B 
E 
J 
K 
L 
Lr 
N 
R 
S 
T 
U 

W3 
W5

0°C 
-100°C 
-100°C 
-180°C 
-200°C 
-200°C 
-180°C 

-50°C 
-50°C 

-200°C 
-200°C 

0°C 
0°C

+1820°C 
+1000°C 
+1200°C 
+1372°C 

+900°C 
+800°C 

+1300°C 
+1760°C 
+1760°C 

+400°C 
+600°C 

+2300°C 
+2300°C

100°C 
50°C 
50°C 
50°C 
50°C 
50°C 
50°C 

100°C 
100°C 

50°C 
50°C 

100°C 
100°C

IEC584 
IEC584 
IEC584 
IEC584 

DIN 43710 
GOST 3044-84 

IEC584 
IEC584 
IEC584 
IEC584 

DIN 43710 
ASTM E988-90 
ASTM E988-90

EMC immunity influence...................................................... 	 < ±0.1% of span
Extended EMC immunity:
NAMUR NE 21, A criterion, burst....................................... 	 < ±1% of span
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Cold junction compensation (CJC):
Constant, internal or external via a Pt100 or Ni100 sensor

mV input:
Voltage input range.................................................... 	 -800...+800 mV 
Min. span......................................................................... 	 2.5 mV 
Input resistance............................................................ 	 10 MΩ
Output specifications and HART®:
Signal range................................................................... 	 4...20 mA  
Min. signal range.......................................................... 	 16 mA 
Updating time............................................................... 	 440 ms 
Load resistance............................................................. 	 ≤ (Vsupply - 8) / 0.023 [Ω] 
Sensor error detection, programmable............... 	 3.5...23mA
	 (shorted sensor error detection is ignored at TC and mV input)
NAMUR NE43 Upscale................................................ 	 23 mA 
NAMUR NE43 Downscale.......................................... 	 3.5 mA
HART® protocol revisions........................................... 	 HART® 7 

Functional Safety:
Hardware assessed for use in SIL applications
FMEDA report - www.honeywellprocess.com

Approvals and Certificates
Refer to Appendix A on page 48
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51 52 545351 52 5453 51 52 5453

41 42 444342 444341 41 42 4443

41 42 4443

+-

41 42 4443 41 42 4443 41 42 4443

51 52 5453

+-

51 52 5453 51 52 5453 51 52 5453

51 54CJC52

41 42 44CJC

+-

+-

Ch
an

ne
l 1

Ch
an

ne
l 2

Ch
an

ne
l 2

Inputs:
Ch

an
ne

l 1

RTD, 2-wire RTD, 3-wire RTD, 4-wire TC, internal CJC

TC, internal CJC RTD, 2-wire RTD, 3-wire RTD, 4-wire

Resistance, 2-wire Resistance, 3-wire Resistance, 4-wireTC, external CJC

Resistance, 2-wire Resistance, 3-wire Resistance, 4-wireTC, external CJC

Connections

* Terminal Block with built in CJC is supplied as a standard accessory for all the 
Universal input STT 650 Models
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41 42 4443 11 12 1413 11 12 1413

51 52 5453 21 22 2423 21 22 2423

+

-

1+

-

2

+

-

1+

-

2

+mA

+mA

51 52 54CJC

+

-
1

+

-
2

51 52 5453

+

-
1

+

-
2

41 42 4443

+-

51 52 5453

+-

41 42 4443

12

51 52 5453

12

41 42 44

+

-
1

+

-
2

41 42 4443

+

-
1

+

-
2

CJC

Outputs:

Ch
an

ne
l 2

Inputs:
Ch

an
ne

l 1

mV

mV

Ch
an

ne
l 1

Ch
an

ne
l 2

2-wire installation

2-wire installation

TC, di�erence
or average,

with internal CJC

TC, di�erence
or average,

with internal CJC

TC, di�erence
or average,

with external CJC

TC, di�erence
or average,

with external CJC

mV, di�erence
or average

mV, di�erence
or average

RTD, di�erence
or average

RTD, di�erence
or average

HART® comm.

HART® comm.
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Programming

STT 650 HART Variant can be configured in the following 2 ways:

1.	With Honeywell’ STT17C PC based communication tool  

2.	With a MCT404 Communicator with Honeywell’ DDL driver.

1: STT17C PC Tool

For programming please refer to the drawing below and the help functions in STT17C. 
When communicating with non-installed devices, connectors 11, 12, 13, 14 (channel 
1) and 21, 22, 23, 24 (channel 2) can be dismantled in the safe area to connect the 
terminals of the communications interface to the pins. 
STT17C PC Tool is not approved for communication with devices installed in 
hazardous (Ex) area.

*

*

4 44 34241
51

12
11 12 13 14

14 (24)

11 (21)

File  P roduct  Input  O utput  C ommunication  Language  O ption  08:30:00

PR etop 5331

Date: 2004-8-10

043201594

PR electronics

Analog input
Analog output

S erial no:

Input type:
O utput type: 4 - 20mA

Upscale
S ensor error:Pt100  DIN/IE C

0.00 - 50.00 C

3-w ire

1.00 s ec
------

Input range:

Connection:

Cold junction comp:

R es pons e time:

Tag no:

STT650 HART Variant

STT17C 
PC 

tool

USB Cable

Disconnect

+Vsupply

* Connected only for 
   on-line programming

Black

Red Yellow

Green

Input

Receiving
equipment

Connector
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2: HART® communicator
For programming please refer to the drawing below. To get access to product-
specific commands, the HART® communicator must be loaded with the Honeywell 
DDL driver. This can be ordered either at the HART® Communication Foundation or 
Honeywell.

4 44 34 241
51

12
11 12 13 14

STT650 HART Variant

MCT404

Safe area

+Vsupply

Input

Receiving
equipmentarea

Rload  > 250 Ω, < 1100 Ω
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Connection of transmitters in multidrop mode

•	 The HART® communicator or a PC modem can be connected accross AB or BC.

•	 The outputs of max. 63 transmitters can be conected in parallel for a digital HART® 
communication on 2-wires.

•	 Before it is connected, each transmitter must be configured with a unique number 
from 1 to 63. If 2 transmitters are configured with the same number, both will be 
excluded. The transmitters must be programmed for multidrop mode (with a fixed 
output signal of 4 mA). Maximum current in the loop is therefore 252 mA.

•	 The communication is either by means of a HART® communicator or a HART® 
modem.

•	 The STT17C PC configuration software can configure the individual transmitter for 
multidrop mode and provide it with a unique polling address.

R

A

B

C

PRetrans
6337

PRetrans
6337

PRetrans
6337

+

-

+

-

Power
supply

Rload  > 250  ohm, < 1100 ohm Max. 63 channels
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PROFIBUS® PA / FOUNDATION™ FIELDBUS 
TRANSMITTER

PRetrans STT 650 Fieldbus/Profibus

PROFIBUS® AND FOUNDATION™ FIELDBUS TRANSMITTER

•	 PROFIBUS® PA ver. 3.0 
•	 FOUNDATION™ Fieldbus ver. ITK 4.6 
•	 FISCO-certified 

•	 1- or 2-channel version

** Profibus and Foundation Fieldbus are separate devices

Application

•	 Linearised temperature measurement with RTD or TC sensor.

•	 Converts analogue mA signals into digital values on the bus communication.

•	 Difference, average or redundancy temperature measurement with RTD or TC 
sensor.

•	 Linear resistance, potentiometer and bipolar mV measurement.

Technical characteristics - Foundation Fieldbus

•	 FOUNDATION™ Fieldbus via Honeywell Experion software.

•	 Built-in simulation mode function.

•	 Polarity-independent bus connection.

•	 24 bit A/D converter ensures high resolution.

•	 FOUNDATION™ Fieldbus function blocks: 2 analogue and 1 PID.

•	 FOUNDATION™ Fieldbus capability: LAS or Basic.
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Technical characteristics - Profibus

•	 Set-up for PROFIBUS® PA can be done via Honeywell Experion Software

•	 PROFIBUS® PA function blocks: 2 analogue.

+- 1

+2

+-

+-

2

1
2

1

-

+

-

+

-

RTD and resistance to
bus communication

Di�erence, redundancy or
average; RTD, TC or mV

mV to
bus communication

Conversion of mA to
bus communication

TC to
bus communication

or

Mounting / installation

•	 Mounted vertically or horizontally on a DIN rail. Using the 2-channel version up to 
84 channels per metre can be mounted.

Applications
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Electrical specifications

Specifications range:
-40°C to +85°C 
Common specifications:
Supply voltage, DC 
	 Standard................................................................ 	 9.0...32 V
	 CSA, FM & ATEX .................................................   9.0...30 V 
Internal consumption per channel........................ 	 < 11 mA 
Isolation voltage, test................................................. 	 1.5 kVAC for 60 s 
Isolation voltge, operation........................................ 	 50 VRMS / 75 VDC 
Warm-up time............................................................... 	 30 s 
Signal / noise ratio....................................................... 	 Min. 60 dB  
Response time (programmable)............................. 	 1...60 s 
Response time (bus communication)................... 	 100 ms 
Signal dynamics, input............................................... 	 24 bit 
Calibration temperature............................................ 	 20...28°C 

Sensor
Type
RTD  

(2,3,4 
wire)

Basic Accuracy* Rated Range
Temperature Effects 
per 1.0 °C (1.8 °F)*** 
 Change in Ambient 

Temperature

Fixed % of 
reading °C °F Fixed % of read-

ing

Pt100 0.1°C 
(1.8°F) 0,05% -200 to 

850
-328 

to1562
0.002°C 

(0.0036°F) +/- 0.002

Pt1000 0.1°C 
(1.8°F) 0,05% -200 to 

850
-328 

to1562
0.002°C 

(0.0036°F) +/- 0.002

Ni 100 0.15°C 
(0.27°F) 0,05% -60 to 

250 -76 to 482 0.002°C 
(0.0036°F) +/- 0.002

Cu10 01.3°C 
(0.2.3°F) 0,05% -200 to 

260
-328 to 

500
0.02°C 

(0.0036°F) +/- 0.002

B 1°C 
(1.8°F) 0,05% 0 to 

1820
+32 to 
3308

0.025°C 
(0.045°F) +/- 0.002

E 0.5°C 
(0.9°F) 0,05% -100 to 

1000
-148 to 

1832
0.01°C 

(0.018°F) +/- 0.002

J 0.5°C 
(0.9°F) 0,05% -100 to 

1200
-148 to 

2192
0.01°C 

(0.018°F) +/- 0.002

K 0.5°C 
(0.9°F) 0,05% -180 to 

1372
-292 to 

2501
0.01°C 

(0.018°F) +/- 0.002

L 0.5°C 
(0.9°F) 0,05% -200 to 

900
-328 to 

1652
0.01°C 

(0.018°F) +/- 0.002

N 0.5°C 
(0.9°F) 0,05% -180 to 

1300
-292 to 

2372
0.01°C 

(0.018°F) +/- 0.002
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R 1°C 
(1.8°F) 0,05% -50 to 

1760
-58 to 
3200

0.025°C 
(0.045°F) +/- 0.002

S 1°C 
(1.8°F) 0,05% -50 to 

1760
-58 to 
3200

0.025°C 
(0.045°F) +/- 0.002

T 0.5°C 
(0.9°F) 0,05% -200 to 

400
-328 to 

752
0.01°C 

(0.018°F) +/- 0.002

U 0.5°C 
(0.9°F) 0,05% -200 to 

600
-328 to 

1112
0.01°C 

(0.018°F) +/- 0.002

W3 1°C 
(1.8°F) 0,05% 0 to 

2300
+32 to 
4172

0.025°C 
(0.045°F) +/- 0.002

W5 1°C 
(1.8°F) 0,05% 0 to 

2300
+32 to 
4172

0.025°C 
(0.045°F) +/- 0.002

mA +/-1μA 0,05% -100 to 100 0.06μA/°C +/- 0.003

Ohms 0.05W 0,05% 0 to 7000W 2 mW +/- 0.002

mV 10m 0,05% -800 to 800 mV 0.2m +/- 0.002

Effect of supply voltage variation.......................... 	 < 0.005% of reading / VDC 
Max. wire size................................................................. 	 1 x 2.5 mm2 stranded wire 
Screw terminal torque................................................ 	 0.5 Nm
Humidity.......................................................................... 	 < 95% RH (non cond.) 
Dimensions (H x B x D)............................................... 	 109 x 23.5 x 104 mm
DIN rail type................................................................... 	 DIN 46277 
Protection degree........................................................ 	 IP20 
Weight (1 / 2 channels).............................................. 	 145 / 185 g
Electrical specifications, input:
RTD and linear resistance input:

Cable resistance per wire.......................................... 	 50 Ω

RTD 
type

Min. 
value

Max. 
value

 
Standard

Pt25...Pt1000 
Ni25...Ni1000 

Cu10...Cu1000 
Lin. resistance 
Potentiometer

-200°C 
-60°C 
-50°C 
0 Ω 
0 Ω

+850°C 
+250°C 
+200°C 
10 kΩ 

100 kΩ

IEC 60751 / JIS C 1604 
DIN 43760 

α = 0.00427 
- 
-

EMC immunity influence...................................................... 	 < ±0.1% of reading
Extended EMC immunity:
NAMUR NE 21, A criterion, burst....................................... 	 < ±1% of reading
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Sensor current............................................................... 	 Nom. 0.2 mA 
Effect of sensor cable resistance (3- / 4-wire)........... 	 < 0.002 Ω / Ω 
Sensor error detection............................................... 	 Yes 
Short circuit detection............................................... 	 < 15 Ω
Bipolar current input:
Measurement range.................................................... 	 -100...+100 mA 
Input resistance............................................................ 	 10 Ω + PTC < 20 Ω 
Cable breakage detection (4...20 mA).................. 	 < 0,3 mA
Bipolar mV input:
Measurement range.................................................... 	 -800...+800 mV 
Min. measurement range (span)............................ 	 2.5 mV 
Input resistance............................................................ 	 10 MΩ 
Short circuit detection............................................... 	 < 3 mV
TC input:

Cold junction compensation (CJC)........................ 	 < ±0.5 °C 
Sensor error detection............................................... 	 Yes 
Sensor error current: 
	 when detecting................................................... 	 nom. 2 μA 
	 else........................................................................... 	 0 μA 
Short circuit detection............................................... 	 <  3 mV 
Output:
PROFIBUS® PA connection:
PROFIBUS® PA protocol................................................ 	 Profile A&B, ver. 3.0 
PROFIBUS® PA protocol standard............................. 	 EN 50170 vol. 2 
PROFIBUS® PA address (at delivery)......................... 	 126 
PROFIBUS® PA function blocks.................................. 	 2 analogue

 
Type

Min. 
value

Max. 
value

 
Standard

B 
E 
J 
K 
L 
N 
R 
S 
T 
U 

W3 
W5 

Ext. CJC

+400°C 
-100°C 
-100°C 
-180°C 
-200°C 
-180°C 
-50°C 
-50°C 

-200°C 
-200°C 

0°C 
0°C 

-40°C

+1820°C 
+1000°C 
+1200°C 
+1372°C 
+900°C 

+1300°C 
+1760°C 
+1760°C 
+400°C 
+600°C 

+2300°C 
+2300°C 
+135°C

IEC 60584-1 
IEC 60584-1 
IEC 60584-1 
IEC 60584-1 
DIN 43710 

IEC 60584-1 
IEC 60584-1 
IEC 60584-1 
IEC 60584-1 
DIN 43710 

ASTM E988-90 
ASTM E988-90 

IEC60751
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FOUNDATIONTM Fieldbus connection:
FOUNDATIONTM Fieldbus protocol............................. 	 FF protocol 
FOUNDATIONTM Fieldbus protocol standard.......... 	 FF design specifications 
FOUNDATIONTM Fieldbus capability........................... 	 LAS or Basic 
FOUNDATIONTM Fieldbus version................................ 	 ITK 4.6 
FOUNDATIONTM Fieldbus function blocks............... 	 2 analogue and 1 PID

Approvals and Certificates
Refer to Appendix A on page 48

Connections

Bus installation
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41 42 4443

51 52 5453

51 52 545351 52 5453

51 52 5453 51 52 5453

41 42 444342 444341 41 42 4443

41 42 444341 42 4443

1 2

51 52 5453

1 2

51 52 5453

1 2

41 42 4443

1 2

41 42 4443

51 52 5453

Ch
an

ne
l 1

Ch
an

ne
l 2

Ch
an

ne
l 2

Inputs:

Ch
an

ne
l 1

RTD, 2-wire RTD, 3-wire RTD, 4-wire

RTD, 2-wire RTD, 3-wire RTD, 4-wire

Resistance, 2-wire Resistance, 3-wire Resistance, 4-wire

Resistance, 2-wire Resistance, 3-wire Resistance, 4-wire
2 x RTD,

2- / 3-wire

2 x RTD,
2- / 3-wire

2 x RTD,
2-wire

Connections with two sensors can be
configured for twomeasurements,
di�erence, average or redundancy

2 x RTD,
2-wire
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41 42 4443

51 52 545351 52 5453

41 42 444341 42 4443

1 2

51 52 5453

1 2

51 52 5453

1 2

41 42 4443

1 2

41 42 444311 12 1413

+-

21 22 2423

+-

51 52 5453

41 42 4443

+
-

51 52 5453

+
-

51 52 5453

+
-

+
-

12

41 42 4443
+

-

+
-

12

Ch
an

ne
l 1

Ch
an

ne
l 2

Ch
an

ne
l 2

Inputs:

Ch
an

ne
l 1

Potmeter, 3-wire

Potmeter, 3-wire

Potmeter,
cable compensation

Potmeter,
cable compensation

Bipolar mA

Bipolar mA Bipolar mV

Bipolar mV

2 x resistance,
2- / 3-wire

2 x resistance,
2- / 3-wire

2 x resistance,
2-wire

2 x resistance,
2-wire

2 x bipolar mV

2 x bipolar mV

Connections with two sensors can be
configured for two measurements,
di�erence, average or redundancy
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51 52 5453

-

+

41 42 4443

-

+

41 42 4443

-

+

51 54CJC52

+-

41 42 44CJC

+-

51 54CJC52

12

-

+

-

+

41 42 44CJC

12

-

+

-

+

41 42 4443

-

+

-

+

-

+

-

+

51 52 5453

-

+

51 52 5453

11 12 1413

21 22 2423

Ch
an

ne
l 1

Ch
an

ne
l 2

Ch
an

ne
l 2

Inputs:

Ch
an

ne
l 1

TC, internal CJC

TC, internal CJC

TC, 2-wire
external CJC

TC, 2-wire
external CJC

TC, 3-wire
external CJC

TC, 3-wire
external CJC

Outputs:

Bus installation

Bus installation
2 x TC,

2-wire CJC

2 x TC,
2-wire CJC

2 x TC,
internal CJC *

2 x TC,
internal CJC *

Connections with two sensors can be
con�gured for two measurements,
di�erence, average or redundancy

* Terminal Block with built in CJC is supplied as a standard accessory for all the Univer-
sal input STT 650 Models
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Block Diagram
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STT650

PR6350B

        Power Supply

Spændingsforsyning, Ex

Bus-
terminering

Bus-
terminering

Segment coupler

FOUNDATION max. 16 

FOUNDATION max. 10 kanaler
PROFIBUS max. 10 kanaler

Segmentkobler, Ex

Eksplosionsfarligt områdeSikkert område

Til �ere
segmentkoblere

og

PA

Bus-
terminering PROFIBUS max. 32 

og

Segment coupler

        Power Supply

STT650

Bus Installation
Foundation Fieldbus

Pro�bus

STT 650

STT 650



34-TT-25-10	 49

APPENDEX A: PRODUCT CERTIFICATIONS
A2. European Directive Information (CE Mark)
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A3. AGENCY CONTROL DRAWINGS

A3.1:  IECEx

ACA0HI01
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AAA0HI01
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ACH0HI01
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ACFPHI01
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A3.2:  ATEX
ACA0HA01
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AAA0HA01
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ACH0HA01
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ACFPHA01
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A3.3: FM Approvals
ACA0HF01
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AAA0HF01
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ACH0HF01
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ACFPHE01
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A3.4: CSA
ACA0HC01
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AAA0HC01
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ACH0HC01
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ACFPHE01
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SALES AND SERVICE
For application assistance, current specifications, pricing, or name of the nearest Authorized Distributor, 
contact one of the offices below. 

ASIA PACIFIC
Honeywell Process Solutions,
(TAC) hfs-tac-support@honeywell.com

Australia
Honeywell Limited
Phone: +(61) 7-3846 1255
FAX: +(61) 7-3840 6481
Toll Free 1300-36-39-36
Toll Free Fax:
1300-36-04-70

China – PRC - Shanghai
Honeywell China Inc.
Phone: (86-21) 5257-4568
Fax: (86-21) 6237-2826

Singapore
Honeywell Pte Ltd.
Phone: +(65) 6580 3278
Fax: +(65) 6445-3033

South Korea
Honeywell Korea Co Ltd
Phone: +(822) 799 6114
Fax: +(822) 792 9015	

EMEA
Honeywell Process Solutions,
Phone: + 80012026455 or 
+44 (0)1344 656000

Email: (Sales) 
FP-Sales-Apps@Honeywell.com 
or 
(TAC) 
hfs-tac-support@honeywell.com
	

AMERICAS
Honeywell Process Solutions,
Phone: (TAC) 1-800-423-9883 or 215/641-3610
(Sales) 1-800-343-0228

Email: (Sales)  
FP-Sales-Apps@Honeywell.com
 or 
(TAC)  
hfs-tac-support@honeywell.com

Specifications are subject to change without notice.

For more information
To learn more about SmartLine Transmitters, 
visit www.honeywellprocess.com
Or contact your Honeywell Account Manager

	
Process Solutions
Honeywell	
1250 W Sam Houston Pkwy S
Houston, TX 77042
	
Honeywell Control Systems Ltd
Honeywell House, Skimped Hill Lane 
Bracknell, England, RG12 1EB	

Shanghai City Centre, 100 Jungi Road
Shanghai, China 20061

www.honeywellprocess.com
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