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5	 Sensor Application

Environment: The sensor element 

with respect to its electronics 

and “superseal” connector has 

been designed for under-hood 

operation and is considered engine  

compartment tolerant.

The sensor body should be mounted as indicated (see sketch below). Do not try to sense 

only every second vane. Instead sense all the vanes, both big and small. Place the sensor 

directly in front of the small vanes (“splitter vanes”), avoiding the vicinity of their upper 

edge (which could induce error into the system). The system is programmed to sense 

alternately thicker and thinner vanes. 

Lock torque: Important. The sensor body is not a 5 millimeter bolt, but merely a sleeve 

with some 0.3 mm thick walls. Apply only a fraction of the torque you would with a solid 

bolt, 0.3 Nm maximum (finger force, not fist force).
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6	 Technical Data

These are approximate values for aluminium compressor wheels. Exact values depend  

on turbocharger geometry.

Table 1: Sensor Tip To Compressor Vane Distance
Sensor/vanes distance Passenger Cars Commercial Vehicles
Minimum not known, probably zero approx. 0.5 mm
Maximum approx. 1 mm approx. 1.5 mm

Table 2: Other Operating Conditions

Supply voltage (box) 9 to 36 volts DC

Consumption (box) -BX (RS-232 option) 36 mA @ 24 V + 20 mA**

-BD (display option) 59 mA @ 24 V + 20 mA**

Temperature (box) –40 °C to +85 °C  (–40 °F to +185 °F)

Dimensions (box) 105 mm   x   85 mm   x   30 mm

Temperature 

(sensor element)

Cable and electronics –40 °C to +125 °C  (257 °F)

Sensor tip –40 °C to +230 °C* (446 °F)

Dimensions 

(sensor body)

Fine thread M5x0.5  

with various lengths 25 mm to 60 mm

Standard thread M5x0.8  

with various lengths 40 mm to 70 mm

Length of sensor 

element and its cable

From body to ASIC approx. 0.75 meter

From ASIC to “Superseal” approx. 0.12 meter

Total length sensor element approx. 1.00 meter

* Excess temperature tolerated for short periods
** Sensor
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Table 3: Signal Output And Metrological Characteristics

Interface Specification Remarks

A
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O
ut

 (
vo
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)

Analog voltage 

0.5 to 4.5 volts  

0.5 volts = standstill

4.5 volts = 320,000 

r.p.m. subject to 

correct vane number 

setting

The output is set parallel between the BNC connector and 

the M12 combi connector

Range 0.5 to 4.5 volts

Slope 80,000 r.p.m./volt (subject to  
correct vane number setting)

Measurement rate approx. 260 Hz

Resolution 390 r.p.m. when set to 10 vanes

Precision 0.25 % end of scale
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CMOS 

5V / 10 mA 

one impulse per 

revolution subject to 

correct vane number 

setting

The output is set parallel between the BNC connector and 

the M12 combi connector

Minimum speed approx. 390 r.p.m.

Maximum speed approx. 400‘000 r.p.m.

Precision approx. 390 r.p.m.
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Transfer rate 

38400 baud,  

8 bits, 

no parity, 

1 stop bit („8N1“)

Unidirectional interface, for measurement result output 

only. May be read with any port monitor including freeware 

(e.g. Putty.exe). Output format:

Time 
stamp

<Space> Measured 
value

<CR> <LF>

Subject to correct vane number setting, the output reads 

revolutions per minute. The time stamp is in multiples of T 

= 3.84 ms. / Other: see Analog and Digital above.

Charging an interface with current may cause the box to consume more than nominal value.

Technical Data6
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Technical Data6

Table 4: Number-of-Vanes Setting

code 

switch
0 1 2 3 4 5 6 7 8 9 A B C D E F

without 

jumper
place n. c. 2 3 4 5 6 7 8 9 10 11 12 13 14 15

with 

jumper
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Code switch setting 0 without a jumper means „place mode“. This is a particular mode 

for adjusting the sensor-object distance. The alternative meaning (last line of the table)  

is obtained after setting a jumper inside the box, see photograph at page 17.

Table 5: Diagnostics Light Emitting Diode

Mode LED 
colour

Sensor element 
connected ?

Turbocharger 
state

Meaning

Measure

ment mode

black no indifferent Supply or box n.ok

yes idle Sensor element ok (1)

yes spinning (2) Distance too big (1)

red (3) no indifferent Supply & box ok

red (3) yes indifferent Sensor element defective

green yes spinning (2) Whole chain ok

“Place“- 

mode

red (3) yes spinning (2) Signal too weak/noisy

green Distance & signal ok

(1) provided, the LED turns red upon disconnecting the sensor
(2) to get the compressor wheel spinning, drive it with compressed air. The speed and the sense of the rotation are 
indifferent. 
(3) disrupt the supply from time to time, as the system may freeze in the “LED red“ state.
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Dimensions:

PT2G-SM5.3

PT2G-SM5.5

PT2G-SM5.6

PT2G-SM5F.2

PT2G-SM5F.5

PT2G-SM5F.3
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7	 Technical Data for Specialists

The conditioner box takes care of all the aspects listed (adequate power supply; inter

pretation of the raw pulses). Same for the ATI, CSM, ETAS and IPETRONIK devices as 

mentioned in chapter 4.3, but please provide for half, not full frequency (a factor of 2  

in your vane number division).

Table 6: Pin Assignment 3-Pole “Superseal”

Pin Pin name Explanation

1 VCC see Table 8

2 Signal CMOS 5 volts, 4 mA max.

The signal is square and symmetric. Every rising edge and every falling edge 

symbolizes one vane, leading to a half frequency pulse as compared to the 

vane appearance frequency

3 GND Common ground for supply and signal

Table 7: Pin Assignment M12-Thread Combination Connector 5-Pole 

Pin Pin name Explanation

1 GND This is the supply ground, connected to the aluminium box.

2 Signal-GND Signal ground, separated from supply ground.

3 Analog-Out (Voltage) see Table 3

4 VCC Supply voltage 9 to 36 volts DC

5 Digital-Out (Pulses) see Table 3

Table 8: Electrical Operating Conditions For The Sensor Element Alone 

Supply voltage +5 volts DC +/- 0.25 volts, from linear voltage regulator

Consumption 20 mA

Note: The acam conditioner box as well as the acam-independent modules mentioned in 

chapter 4.3 render an optimum supply voltage quality. Other supplies may be judged from 

standstill condition: A good low-noise power supply is necessary for a correct indication  

of zero speed. A more stringent specification is difficult to define and is not available at 

present. Generally speaking, linear voltage regulators are satisfactory, switching regulators 

are not.
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On the front of the case there is a rotational code switch. This is to be used for setting 

the number of vanes. Placing an inside jumper, the range is shifted from 2 to 15 to 16 

to 31. For doing this the case must be opened. The place for the jumper is shown below.
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8	 Change Log

07.11.2008 German original

03.02.2009 Complete revision

05.03.2009 Native speaker editing

05.09.2009 Re-layout

08.03.2010 Complete revision, release 1.1

16.10.2010 Small corrections in release 1.1

02.09.2011 Release 1.3, ATI product added

22.11.2011 Release 1.4; product list updated, tables 2 and 5 amended

03.01.2012 Section 1 (product list) corrected
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The products PICOTURN-2G comply with EMC directive 89/336/EEC, applied standard DIN 

EN 61326, Equipment for Control and Laboratory (For use in electromagnetically controlled 

environment). 

Generic immunity standard part 2 (EN 61000-4-4: 0,5KV, -4-6: 1V), In case of strong electro-

magnetic disturbances there might be a deviation of the output signal from the specification, 

but only for the duration of the disturbance.
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