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OPERATING INSTRUCTIONS 374E-64368 
 

EX-ATEX and IECEx Certified 

Hall Effect Single Channel Speed Sensor 

DSF xx10.xx xHV Ex-ATEX 

 
valid for sensors with serial no. S1826 and later 
 

Product ID  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

Type # Product # Drawing # 

DSF 1210.00 SHV Ex-atex (2m) 374Z-05066 110428F1 

DSF 1210.00 SHV Ex-atex (5m) 374Z-05176 110428F1 

DSF 1210.00 SHV Ex-atex (10m) 374Z-05590 110428F1 

DSF 1410.00 SHV Ex-atex (2m) 374Z-05253 111496F1 

DSF 1410.00 SHV Ex-atex (5m) 374Z-05254 111496F1 

DSF 1410.00 SHV Ex-atex (10m) 3742607187 111496F1 

DSF 1410.02 AHV Ex-atex L=70 374Z-05208 113233B 

DSF 1410.02 AHV Ex-atex L=100 374Z-05204 113233 

DSF 1410.02 AHV Ex-atex L=140 374Z-05207 113233A 

DSF 1610.03 AHV Ex-atex L100 3742609177 121284 

DSF 1610.13 AHV Ex-atex L100 3742609291 121450 

DSF 1610.14 AHV Ex-atex L176 3742609292 121458 

DSF 1610.15 AHV Ex-atex L270 3742609322 121459 

DSF 1710.00 AHV S176 Ex-atex 374Z-04816 112295 

DSF 1810.00 SHV Ex-atex (2m) 374Z-05067 110687F1 

DSF 1810.00 SHV Ex-atex (5m) 374Z-05490 110687F1 

DSF 1810.00 S2HV Ex-atex (5m) 374Z-05068 112909 

DSF 1810.02 SHV Ex-atex (5m) 374Z-05364 113727 

DSF 1810.04 SHV Ex-atex (5m) 3742612290 125346 

DSF 2010.00 AHV S30 Ex-atex L=134.5 374Z-05250 113342 

DSF 2010.00 AHV S30 Ex-atex L=193.5 374Z-05251 113343 

DSF 2210.00 AHV Ex-atex 374Z-05072 110831F1 

DSF 2210.00 SHV Ex-atex (2m) 374Z-05069 110777F1 

DSF 2210.00 SHV Ex-atex (5m) 374Z-05221 110777F1 

DSF 2210.00 SHV Ex-atex (10m) 374Z-05881 110777F1 

DSF 2210.00 S2HV Ex-atex (5m) 374Z-05071 112911 

DSF 2210.05 AHV Ex-atex 374Z-05847 115555 

DSF 2210.06 AHV Ex-atex 3742607163 118396 

DSF 2210.07 AHV Ex-atex 3742609009 121047 

DSF 2210.87 SHV Ex-atex (2m) 374Z-05070 111037F1 

DSF 2210.87 SHV Ex-atex (5m) 374Z-05444 111037F1 

DSF 2210.87 SHV S85 Ex-atex  374Z-05216 113258 

DSF CD10.01 SHV Ex-atex 374Z-05886 115785 

DSF EH10.00 AHV Ex-atex 374Z-05205 113235 

DSF EH10.00 SHV Ex-atex (5m) 374Z-05277 113391 

DSF EH10.19 SHV Ex-atex 374Z-05887 115787 

DSF EH10.20 SHV Ex-atex 3742606606 117127 
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OPERATING INSTRUCTIONS 374E-64368 
 

 

General  

Function The speed sensors DSF xx10.xx xHV Ex-atex are suitable for use with a pole 
wheel to generate speed proportional frequency signals. They exhibit dynamic 
behaviour, whereby pulse generation down to 0.05 Hz is guaranteed. The 
sensing element is a magnetically biased Hall device, followed by an amplifier 
having a trigger characteristic and short circuit proof output stage. 

Safety Notice The speed sensors DSF xx10.xx xHV Ex-atex are certified for applications in 
areas with explosive atmospheres. These types are to be duly used in 
undamaged and clean condition. Modifications of sensors are prohibited if not 
expressly listed in these operating instructions. 

Conformity to Standards DSF xx10.xx xHV Ex-atex series sensors are certified according to 
EN 60079-0:2012 and EN 60079-11:2012 : 

•   II 2G Ex ia IIC T6-T1 Gb for use in flammable gas atmospheres 

•   II 2D Ex ia IIIC T135°C Db for use in flammable dust atmospheres 
They have been designed, manufactured and tested according to the state of the 
art. For their application the restrictions listed in the European Certificate of 
Conformity ZELM 03 ATEX 0124X must be observed. 

Technical data  

Supply voltage 8 ... 28 VDC, max. superimposed AC ripple of 25mVpp. 
The voltage drop as a result of the cable impedance and safety barriers 
resistance must be allowed for. 
Protected against reverse polarity. 

Current consumption Max. 15 mA (without load) 

Signal output • Square wave from push-pull output stage 

• DC coupled to the supply (0V = reference voltage) 

• Load current max. 25 mA 

• Output voltage: 
UHi > USupply - 4 V (at Isource = 25 mA) 
ULo < 2 V (at Isink = 25 mA) 

• The voltage drop as a result of the cable impedance and resistance of safety 
barriers must be allowed for. 

• Short circuit proof and protected against reverse polarity. 

Frequency range 0.05 Hz...20 kHz 

Electromagnetic  
compatibility (EMC) 

According to 2014/30/EU, IEC 61000-6-2, IEC 61000-6-2 

Housing Stainless steel X12CrNiS188 (material number 1.4305), front side hermetically 
sealed, electronic components potted in a chemical and age proof ceramic. 
Maximum permissible tightening torque: 
12 Nm for M12x1 25 Nm for M14x1 35 Nm for M16x1 
40 Nm for M18x1.5 50 Nm for M18x1 75 Nm for M22x1 
Dimensions according to drawing. 

Pole wheel Toothed wheel made of a magnetically permeable material (e.g. Steel 1.0036) 

• Minimum tooth width 10 mm 

• Side offset < 0.2 mm 

• Eccentricity < 0.2mm 

• Involute gear wheel preferred (module 0.5) 

Air gap sensor / pole wheel Air gap between pole wheel (involute gear) and sensor housing: 

• Module 1 mm:  0.2...1.0 mm 

• Module 2 mm: 0.2...2.5 mm 

• Module 4 mm (and larger):  0.2...4.5 mm 

Insulation Housing, cable screen (if applicable) and electronics galvanically separated  
(500 V/50 Hz/ 1 min) 

Protection class IP68 (head), IP67 (cable connection), IP 54 (where connector used) 

Vibration immunity 5 gn in the range 5...2000Hz 

Shock immunity 20 g during 20 ms, half-sine wave 
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OPERATING INSTRUCTIONS 374E-64368 
 

Temperature The maximum permissible operating temperature depends upon the following 
parameters: 
 

• Sensor housing size 

• Maximum available electrical power from the intrinsically safe sensor power 
supply and from the intrinsically safe input circuit of the attached 
instrumentation and any Zener barriers. 

• Ex temperature class (T1-T6) 
 
The temperature and atmosphere limitations for each sensor housing size, as 
shown in TABLE 1, must be observed and the restrictions given in the EU-Type- 
Examination Certificate must be adhered to. The minimum allowable 
temperature (according to the certificate) is listed in TABLE 2 and TABLE 3. 

EX-Safety and 
Marking 

For these explosion protected sensors a copy of the European Certificate 
of Conformity ZELM 03 ATEX 0124X is attached. 
See also below, the Ex related information in this documentation. 
As mentioned in the section “Conformity to Standards”, these sensors fulfil the 
standards EN 60079-0:2012+A11:2013 and EN 60079-11:2012. 
Notified body for the certification of the Jaquet quality management system to 
the requirements of the ATEX directive 2014/34/EU and the IECEx system is 
PRIMARA Test- und Zertifizier-GmbH. 
On ATEX products the CE-marking is accompanied by PRIMARA’s certification 
identification number 2572. The previous identification number 0820 (Zelm Ex) is 
no longer valid, but might still appear on older drawings. 

Connection The sensors must be connected according to the sensor drawing. 
Sensor wires are susceptible to radiated noise. Hence, the sensor wires must be 
laid as far as possible from large electrical machines. They must not run parallel 
in the vicinity of power cables. The permissible cable length is limited from a 
safety point according to the Certificate of Conformity ZELM 03 ATEX 0124X. 

Installation For installation, the CE directives for the installation of apparatus in explosive 
environments must be taken into account. 
The housing has to be aligned to the pole wheel according to the sensor 
drawing: 
Deviations in positioning may affect the functioning and decrease the noise 
immunity of the sensor. 
The sensor should be mounted with the middle of the face side over the middle 
of the pole wheel. Where the pole wheel has teeth or slots and with radial sensor 
location, the sensor would normally be mounted over the centre. Dependent 
upon the wheel width, a certain degree of axial movement is permissible. 
However, the middle of the sensor must be at minimum in a distance of 3mm 
from the edge of the pole wheel under all operating conditions. 
A solid and vibration free mounting of the sensor is important. 
Eventual sensor vibration relative to the pole wheel can induce additional output 
pulses. 
The sensors are insensitive to oil, grease etc and can be installed in arduous 
conditions. During installation, the smallest possible pole wheel to sensor gap 
should be set. The gap should however be set to prevent the face of the sensor 
ever touching the pole wheel. Within the air gap specified the amplitude of the 
output signals is not influenced by the air gap. 

Maintenance No maintenance required. The sensors cannot be repaired. 
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OPERATING INSTRUCTIONS 374E-64368 
 

 
Operating temperature for   II 2 D Ex ia IIIC T135°C Db: 
-20 ... +100°C / -65 ... +100°C 
Where dust clouds are present, the surface temperature of the sensor must not exceed 2/3 of the ignition temperature of the 
corresponding dust / air mixture. 

In the event of dust coatings being present, the surface temperature of the sensor must not exceed the limits 
defined in the corresponding standards. 
 
Operating temperature for   II 2 G Ex ia IIC T6-T1 Gb per table: 
Sensor Type 

or 
maximum 
available 

maximum permissible operating 
Temperature [°C] 

 

Housing 
size 

electrical 
power 
[mW] 

Ex hazardous  
areas: 

Temperature class 

Examples for safety Zener barriers from STAHL (PTB 01 
ATEX 2088)  

  T1 T2 T3 T4 T5 T6 Power supply               &             Signal path 

DSF 1210… 
to 

DSF 1610…  
and  

DSF AB10… 
DSF EH10… 

900 125 125 125 75 40 25 1 x 9001/01-280-075-101 & 1 x 9001/01-280-050-101 

630 125 125 125 90 55 40 2 x 9001/01-168-075-101 

525 125 125 125 97 62 47 1 x 9001/01-168-075-101 & 1 x 9001/01-168-050-101 

490 125 125 125 100 65 50 1 x 9001/01-280-050-101 & 1 x 9001/01-280-020-101 

399 125 125 125 105 70 55 1 x 9001/01-168-075-101 & 1 x 9001/01-168-020-101 

300 125 125 125 111 75 60 - 

200 125 125 125 117 82 67 - 

100 125 125 125 123 88 73 - 

50 125 125 125 125 91 76 - 

DSF 1710… 
to 

DSF 2010… 
and 

DSF CD10… 

900 125 125 125 91 56 41 1 x 9001/01-280-075-101 & 1 x 9001/01-280-050-101 

630 125 125 125 103 68 53 2 x 9001/01-168-075-101 

525 125 125 125 107 72 57 1 x 9001/01-168-075-101 & 1 x 9001/01-168-050-101 

490 125 125 125 109 74 59 1 x 9001/01-280-050-101 & 1 x 9001/01-280-020-101 

399 125 125 125 113 78 63 1 x 9001/01-168-075-101 & 1 x 9001/01-168-020-101 

300 125 125 125 117 82 67 - 

200 125 125 125 121 86 71 - 

100 125 125 125 125 91 76 - 

50 125 125 125 125 93 78 - 

DSF 2110… 
to 

DSF 3210... 

900 125 125 125 89 54 39 1 x 9001/01-280-075-101 & 1 x 9001/01-280-050-101 

630 125 125 125 101 66 51 2 x 9001/01-168-075-101 

525 125 125 125 106 71 56 1 x 9001/01-168-075-101 & 1 x 9001/01-168-050-101 

490 125 125 125 108 73 58 1 x 9001/01-280-050-101 & 1 x 9001/01-280-020-101 

399 125 125 125 112 77 62 1 x 9001/01-168-075-101 & 1 x 9001/01-168-020-101 

300 125 125 125 116 81 66 - 

200 125 125 125 121 86 71 - 

100 125 125 125 125 90 75 - 

50 125 125 125 125 93 78 - 

TABLE 1: Operating temperature for use in explosive gas environment 
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OPERATING INSTRUCTIONS 374E-64368 
 

Type-list: 
 
Type Art.-Nr. Housing Connection Ambient 

temperature 
  Thread 

 
 

Connector Mating 
connector 

supplied (1) 

Cable 
length 

(2) 

range: 
according to 

TABLE 3 

DSF 1210.00 SHV Ex-atex (2m) 374Z-05066 M12x1 - - 2m type 1 

DSF 1210.00 SHV Ex-atex (5m) 374Z-05176 M12x1 - - 5m type 1 

DSF 1210.00 SHV Ex-atex (10m) 374Z-05590 M12x1 - - 10m type 1 

DSF 1410.00 SHV Ex-atex (2m) 374Z-05253 M14x1 - - 2m type 1 

DSF 1410.00 SHV Ex-atex (5m) 374Z-05254 M14x1 - - 5m type 1 

DSF 1410.00 SHV Ex-atex (10m) 3742607187 M14x1 - - 10m type 1 

DSF 1410.02 AHV Ex-atex L=70 374Z-05208 M14x1 MS3102A-10SL-3P yes - type 3 

DSF 1410.02 AHV Ex-atex L=100 374Z-05204 M14x1 MS3102A-10SL-3P yes - type 3 

DSF 1410.02 AHV Ex-atex L=140 374Z-05207 M14x1 MS3102A-10SL-3P yes - type 3 

DSF 1610.03 AHV Ex-atex 3742609177 M16x1.5 MS3102A-10SL-3P yes - type 3 

DSF 1610.13 AHV Ex-atex L100 3742609291 M16x1.5 MS3102A-10SL-3P yes - type 3 
DSF 1610.14 AHV Ex-atex L176 3742609292 M16x1.5 MS3102A-10SL-3P yes - type 3 
DSF 1610.15 AHV Ex-atex L270 3742609322 M16x1.5 MS3102A-10SL-3P yes - type 3 
DSF 1710.00 AHV S176 Ex-atex 374Z-04816 M17x1 MS3102A-10SL-3P yes - type 3 

DSF 1810.00 SHV Ex-atex (2m) 374Z-05067 M18x1 - - 2m type 1 

DSF 1810.00 SHV Ex-atex (5m) 374Z-05490 M18x1 - - 5m type 1 

DSF 1810.00 S2HV Ex-atex (5m) 374Z-05068 M18x1 - - 5m type 1 

DSF 1810.02 SHV Ex-atex (5m) 374Z-05364 M18x1.5 - - 5m type 1 

DSF 1810.04 SHV Ex-atex (5m) 3742612290 M18x1 - - 5m type 1 

DSF 2010.00 AHV S30 Ex-atex L=134.5 374Z-05250 M20x2.5 MS3102A-10SL-3P yes - type 3 

DSF 2010.00 AHV S30 Ex-atex L=193.5 374Z-05251 M20x2.5 MS3102A-10SL-3P yes - type 3 

DSF 2210.00 AHV Ex-atex 374Z-05072 M22x1 ERA 2S-304 CLL yes - type 3 

DSF 2210.00 SHV Ex-atex (2m) 374Z-05069 M22x1 - - 2m type 1 

DSF 2210.00 SHV Ex-atex (5m) 374Z-05221 M22x1 - - 5m type 1 

DSF 2210.00 SHV Ex-atex (10m) 374Z-05881 M22x1 - - 10m type 1 

DSF 2210.00 S2HV Ex-atex (5m) 374Z-05071 M22x1 - - 5m type 1 

DSF 2210.05 AHV Ex-atex 374Z-05847 M22x1 MS3102A-10SL-3P no - type 3 

DSF 2210.06 AHV Ex-atex 3742607163 M22x1 MS3102A-10SL-3P yes - type 3 

DSF 2210.07 AHV Ex-atex 3742609009 M22x1 MS3102A-10SL-3P yes - type 3 

DSF 2210.87 SHV Ex-atex (2m) 374Z-05070 M22x1 - - 2m type 1 

DSF 2210.87 SHV Ex-atex (5m) 374Z-05444 M22x1 - - 2m type 1 

DSF 2210.87 SHV S85 Ex-atex  374Z-05216 M22x1 - - 5m type 1 

DSF CD10.01 SHV Ex-atex 374Z-05886 3/4"- 
20UNEF- 

2A 

- - 2m type 1 

DSF EH10.00 AHV Ex-atex 374Z-05205 5/8"-
18UNF-

2A 

ERA 2S-304 CLL yes - type 3 

DSF EH10.00 SHV Ex-atex (5m) 374Z-05277 5/8"-
18UNF-

2A 

- - 5m type 1 

DSF EH10.19 SHV Ex-atex 374Z-05887 5/8"-
18UNF-

2A 

- - 2m type 1 

DSF EH10.20 SHV Ex-atex 3742606606 5/8"-
18UNF-

2A 

- - 5m type 1 

TABLE 2: sensor type description 

(1) Mating connector for cable diameter 3.1...4.1mm, other diameters on request 

(2) The limitations relating to permissible cable capacitance and inductance detailed in the EU-Type-Examination Certificate 
under Ex power supply and instrumentation Ex input must be adhered to! 
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OPERATING INSTRUCTIONS 374E-64368 
 

 

Ambient 
temperature 
range 

Connection type Ambient temperature 
(gas) 
(3) 

Ambient 
temperature 
(dust) 

Marking 

type 1 S/S2 cable -20°C ... =>  TABLE 1 -20 ... +100°C <Ex> II 2 G Ex ia IIC T6-T1 Gb  
<Ex> II 2 D Ex ia IIIC T135°C Db 

type 2 S/S2 cable -65°C ... => TABLE 1 -65 ... +100°C <Ex> II 2 G Ex ia IIC T6-T1 Gb  
<Ex> II 2 D Ex ia IIIC T135°C Db 

type 3 A connector -65°C ... => TABLE 1 -65 ... +100°C <Ex> II 2 G Ex ia IIC T6-T1 Gb  
<Ex> II 2 D Ex ia IIIC T135°C Db 

TABLE 3: description of the maximum allowed ambient temperature dependent on the Ex-category (G / D) and the 
connection type 

(3) The temperature and atmosphere limitations for each sensor housing size, as shown in the table, must be observed and 
the restrictions given in the EU-Type-Examination Certificate must be adhered to. 

 

Connection method: 

Version AH Connector per TABLE 2. 

Version SH  ETFE/FEP cable, Art.-Nr. 824L-35053, 4-pole, 4 x 0.24 mm² (AWG 24), screened 
wires (mesh screen, isolated from housing), white outer shell Ø max. 4.0 mm, 
bending radius min. 60 mm, weight 32 g/m. The brown wire is not used.  

Version S2H Silicone cable, Art-Nr. 824L-36622, 6-pole, 6 x 0.6 mm² (AWG 20), screened wires 
(mesh screen, isolated from housing), black outer shell Ø max. 13.0 mm, bending 
radius min. 30 mm, weight 200 g/m. The brown, blue and orange wires are not 
used. 

 
 
Connection using Zener barriers (example): 
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OPERATING INSTRUCTIONS 374E-64368 
 

 
Connection diagrams (refer to dimensional drawing for exact type): 

• Sensor types DSF xx10.00 AHV Ex-atex: 
 

 
• Sensor types DSF xx10.02 AHV Ex-atex (for reference only, colors of wires may be different, check 

dimensional drawings): 
 

 
 
 

• Sensor types DSF xx10.0x SHV Ex-atex und DSF xx10.0x S2HV Ex-atex (for reference only, colors of 
wires may be different, check dimensional drawings): 

 

 
• Sensor type DSF 2210.87 SHV Ex-atex (for reference only, colors of wires may be different, check 

dimensional drawings): 
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