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EnDat without 
incremental signals

EnDat with incremental 
signals
SSI

PUR connecting cables 8-pin: (4 x 0.14 mm2)	+	(4	x	0.34	mm2); AP = 0.34 mm2

17-pin: (4 x 0.14 mm2)	+	4(2	x	0.14	mm2)	+	(4	x	0.5	mm2); AP = 0.5 mm2

Cable diameter 6 mm 3.7 mm 8 mm

With connector (female)  
and coupling (male)

368330-xx 801142-xx 323897-xx
340302-xx

With right-angle connector (female)  
and coupling (male)

373289-xx 801149-xx –

With connector (female)  
and 15-pin D-sub connector (female)  
for TNC (position inputs)

533627-xx – 332115-xx

With connector (female)  
and 25-pin D-sub connector (female)  
for TNC (speed inputs)

641926-xx – 336376-xx

With connector (female)  
and 15-pin D-sub connector (male),  
for IK 215, PWM 20, EIB 74x, etc.

524599-xx 801129-xx 324544-xx

With right-angle connector (female)  
and 15-pin D-sub connector (male),  
for IK 215, PWM 20, EIB 74x, etc.

722025-xx 801140-xx –

With connector (female)  
and stripped cable end

634265-xx – 309778-xx 
309779-xx1)

With right-angle connector (female)  
and unstripped cable end

606317-xx – –

Cable without connectors  – – 816322-xx

Italics:	Cable	with	layout	for	“speed	encoder”	input	(MotEnc	EnDat)
1) Without incremental signals
AP: Cross section of power supply lines

EnDat connecting cables 8-pin 17-pin
 M12 M23

Fanuc and Siemens connecting cables 

Cables Fanuc

PUR connecting cables for M23 connecting element

With 17-pin M23 connector (female)  
and Fanuc connector  
(2 x 2 x 0.14 mm2)	+	(4	x	1	mm2);  
AP = 1 mm2

¬ 8 mm 534855-xx

With 17-pin M23 connector (female)  
and 20-pin Mitsubishi connector  
(2 x 2 x 0.14 mm2)	+	(4	x	0.5	mm2);  
AP = 0.5 mm2

¬ 6 mm –

With 17-pin M23 connector (female)  
and 10-pin Mitsubishi connector  
(2 x 2 x 0.14 mm2)	+	(4	x	1	mm2);  
AP = 1 mm2

¬ 8 mm –

Cable without connectors
(2 x 2 x 0.14 mm2)	+	(4	x	1	mm2);  
AP = 1 mm2

¬ 8 mm 816327-xx

10-pin

20-pin

Cables Fanuc

PUR connecting cables for M12 connectors (1 x 4 x 0.14 mm2)	+	(4	x	0.34	mm2); AP = 0.34 mm2

With 8-pin M12 connector (female)  
and Fanuc connector

¬ 6 mm 646807-xx

With 8-pin M12 connector (female)  
and 20-pin Mitsubishi connector

¬ 6 mm –

With 8-pin M12 connector (female)  
and 10-pin Mitsubishi connector

¬ 6 mm –

10-pin

20-pin

Cables Siemens

PUR connecting cables for M12 connector 2(2 x 0.17 mm2)	+	(2	x	0.24	mm2); AP = 0.24 mm2

With 8-pin M12 connector (female)  
and 8-pin M12 coupling (male)

¬ 6.8 mm 822504-xx

With 8-pin M12 connector (female)  
and RJ45 Siemens connector (IP67)  
Cable length: 1 m

¬ 6.8 mm 1094652-01

With 8-pin M12 connector (female)  
and RJ45 Siemens connector (IP20)

¬ 6.8 mm 1093042-xx

AP: Cross section of power supply lines
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Signal converters

Signal converters from HEIDENHAIN adapt 
the encoder signals to the interface of the 
downstream electronics. They are used 
when the downstream electronics are 
unable to directly process the output 
signals of HEIDENHAIN encoders or when 
additional interpolation of the signals is 
necessary.

Top-hat rail design

Input signals of the signal converters
HEIDENHAIN signal converters can be 
connected to encoders with 1 VPP 
sinusoidal signals (voltage signals) or 
11 µAPP sinusoidal signals (current signals). 
Encoders with the EnDat or SSI serial 
interface can be connected to various 
signal converters as well.

Output signals of the signal converters
The signal converters are available with the 
following interfaces to the downstream 
electronics:
• TTL square-wave pulse trains
• EnDat 2.2
• DRIVE-CLiQ
• Fanuc Serial Interface
• Mitsubishi high speed interface
• Yaskawa serial interface
• Profibus

Interpolation of the sinusoidal 
input signals
In addition to performing signal conversion, 
the signal converter also interpolates the 
sinusoidal encoder signals. This permits 
finer	measuring	steps,	resulting	in	higher	
control quality and superior positioning 
behavior.

Generation of a position value
Various signal converters feature an 
integrated counter function. Starting from 
the last set reference point, an absolute 
position value is generated and output to 
the downstream electronics when the 
reference mark is crossed.

Plug design

Cable design

Outputs Inputs Design – IP rating Interpolation1) or 
subdivision

Model

Interface Status Interface Status

« TTL 1 » 1 VPP 1 Box design – IP65 5/10-fold IBV 101

20/25/50/100-fold IBV 102

Without interpolation IBV 600

25/50/100/200/400-fold IBV 660 B

Plug design – IP40 5/10-fold IBV 3171

20/25/50/100-fold IBV 3271

»	11	µAPP 1 Box design – IP65 5/10-fold EXE 101

20/25/50/100-fold EXE 102

« TTL/ 
» 1 VPP
(adjustable)

2 » 1 VPP 1 Box design – IP65 2fach IBV 6072

5/10-fold IBV 6172

5/10-fold and 
20/25/50/100-fold

IBV 6272

EnDat 2.2 1 » 1 VPP 1 Box design – IP65 ≤	16	384-fold	subdivision EIB 192

Plug design – IP40 ≤	16	384-fold	subdivision EIB 392

2 Box design – IP65 ≤	16384-fold	subdivision EIB 1512

DRIVE-CLiQ 1 EnDat 2.2 1 Box design – IP65 – EIB 2391 S

Cable design – IP65 – EIB 3392 S

Fanuc Serial 
Interface

1 » 1 VPP 1 Box design – IP65 ≤	16	384-fold	subdivision EIB 192 F

Plug design – IP40 ≤	16	384-fold	subdivision EIB 392 F

2 Box design – IP65 ≤	16	384-fold	subdivision EIB 1592 F

Mitsubishi high 
speed interface

1 » 1 VPP 1 Box design – IP65 ≤	16	384-fold	subdivision EIB 192 M

Plug design – IP40 ≤	16	384-fold	subdivision EIB 392 M

2 Box design – IP65 ≤	16	384-fold	subdivision EIB 1592 M

Yaskawa serial 
interface

1 EnDat 2.2 1 Plug design – IP40 – EIB 3391 Y

PROFIBUS DP 1 EnDat 2.2 1 Top-hat rail design – PROFIBUS 
gateway

PROFINET IO 1 EnDat 2.2 1 Top-hat rail design – PROFINET 
gateway

1) Switchable
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Testing and inspection devices, and diagnostics

Diagnostics with the PWM 21 and ATS software

HEIDENHAIN encoders provide all of the 
information needed for setup, monitoring 
and diagnostics. The type of information 
available depends on whether the encoder 
is incremental or absolute and on which 
interface is being used.

Incremental encoders have 1 VPP, TTL or 
HTL interfaces. TTL and HTL encoders 
monitor their signal amplitudes internally 
and generate a simple fault-detection 
signal.	With	1 VPP signals, an analysis of the 
output signals is possible only with external 
testing devices or through the use of 
computation resources in the downstream 
electronics (analog diagnostic interface).

Absolute encoders employ serial data 
transmission. Depending on the interface, 
additional 1 VPP incremental signals can be 
output. The signals are extensively 
monitored within the encoder. The 
monitoring results (particularly valuation 
numbers) can be transmitted to the 
downstream electronics along with the 
position values via the serial interface 
(digital diagnostic interface). The 
following information is available:
• Error message: position value is not 

reliable
• Warning: an internal functional limit of 

the encoder has been reached
• Valuation numbers:

 – Detailed information about the 
encoder’s function reserve

 – Identical scaling for all HEIDENHAIN 
encoders

 – Cyclic reading capability
This enables the downstream electronics 
to evaluate the current status of the encoder 
with	little	effort,	even	in	closed-loop	mode.

For the analysis of these encoders, 
HEIDENHAIN	offers	the	appropriate	PWM	
inspection devices and PWT testing 
devices. Based on how these devices are 
integrated, a distinction is made between 
two types of diagnostics:
• Encoder diagnostics: the encoder is 

connected directly to the testing or 
inspection device, thereby enabling a 
detailed analysis of encoder functions.

• Monitoring mode: the PWM inspection 
device is linked into the closed control 
loop (via suitable testing adapters if 
needed). This enables real-time diagnosis 
of the machine or equipment during 
operation. The available functions depend 
on the interface.

Initial setup with the PWM 21 and ATS software

Overview PWM 21 PWT 101

Interface Output signals Encoder diagnostics Monitoring mode Encoder diagnostics

EnDat 2.1 Position value
Incremental signals

Yes
Yes

No
Yes

Yes
Yes

EnDat 2.2 Position value
Valuation numbers

Yes
Yes

Yes
Yes1)

Yes
Yes

DRIVE-CLiQ Position value
Valuation numbers

Yes
Yes

No
No

No7)

No7)

Fanuc Position value
Valuation numbers

Yes
Yes

Yes
Yes

Yes8)

Yes8)

Mitsubishi Position value
Valuation numbers

Yes
Yes5)

Yes
Yes1) 5)

Yes8)

Yes8)

Panasonic Position value
Valuation numbers

Yes
Yes

Yes
Yes1)

Yes8)

Yes8)

Yaskawa Position value
Valuation numbers

Yes
Yes6)

No7)

No7)
Yes8)

Yes8)

SSI Position value
Incremental signals

Yes
Yes

No
Yes

No
No

1 VPP Incremental signals Yes Yes Yes

11 µAPP Incremental signals Yes Yes Yes

TTL Incremental signals
Scanning signals

Yes
Yes4)

Yes
No

Yes
Yes4)

HTL Incremental signals Yes2) No No7)

Commutation Block commutation
Sinusoidal commutation

Yes2)

Yes
No
Yes

Yes3)

Yes

1) Information must be requested by the control and transmitted
2) Via corresponding signal adapters
3) Only for encoders with block commutation (see encoder documentation)
4) If supported by the encoder (PWT function)
5) Not available for encoders with the ordering designation Mitsu01
6) Not available for the EIB 3391 Y
7) This function is currently not available
8) Two-pair transmission is required (for more information, see the documentation for the PWT 100/PWT 101)
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PWT 101
The PWT 101 is a testing device for the 
functional testing and adjustment of 
absolute and incremental HEIDENHAIN 
encoders. Thanks to its compact and 
rugged	design,	the	PWT 101	is	ideal	for	
portable use.

Testing device PWT 101

Area of application • Functional testing of absolute and incremental 
HEIDENHAIN encoders

Encoder input
only for HEIDENHAIN 
encoders

• EnDat
• Fanuc Serial Interface
• Mitsubishi high speed interface
• Panasonic serial interface
• Yaskawa serial interface
• 1 VPP with Z1 track
• 1 VPP
• 11	µAPP
• TTL

Display 4.3-inch touchscreen

Supply voltage DC 24 V
Power consumption: max. 15 W

Operating temperature 0 °C to 40 °C

Protection EN 60529 IP20

Dimensions ≈	145	mm	×	85	mm	×	35	mm

Languages German, English, French, Italian, Spanish, Japanese, 
Korean,	Chinese	(simplified),	Chinese	(traditional)

PWM 21
The PWM 21 phase-angle measuring unit, 
in conjunction with the included ATS 
adjusting and testing software, serves as 
an adjusting and testing package for the 
diagnosis and adjustment of HEIDENHAIN 
encoders.

PWM 21

Encoder input • EnDat 2.1 or EnDat 2.2 (absolute value with or without 
incremental signals)

• DRIVE-CLiQ
• Fanuc Serial Interface
• Mitsubishi high speed interface
• Yaskawa serial interface
• Panasonic serial interface
• SSI
• 1 VPP/TTL/11	µAPP
• HTL (via signal adapter)

Interface USB 2.0

Supply voltage AC 100 V to 240 V or DC 24 V

Dimensions 258	mm	×	154	mm	×	55	mm

ATS

Languages German or English (selectable)

Functions • Position display
• Connection dialog
• Diagnostics
• Mounting wizard for EBI/ECI/EQI, LIP 200, LIC 4000 
and others

• Additional functions (if supported by the encoder)
• Memory contents

System requirements 
and recommendations

PC	(dual-core	processor	>	2	GHz)
RAM	>	2	GB
Operating system: Windows 7, 8, and 10 (32-bit/64-bit)
500 MB of free hard drive space

DRIVE-CLiQ is a registered trademark of Siemens AG.

See the PWM 21/ATS Software Product 
Information	document	to	find	out	more.

Level display

PWT display
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