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Absolute encoders
ENA5S8IL-S10C4E-1416B17-RH5

m Solid shaft

m 30 Bit multiturn

m Free of wear magnetic sampling
m High resolution and accuracy

[

Mechanical compatibility with all major encoders with fieldbus
interface

The ENASBSIL series are high precision encoders with internal magnetic sampling.

30 91.9 3x120°

18 _, 10| 39.2 3x120°
¥ %,
(e}
3|3 A =1 I | S — _
Q| & a
3 [B] 385 —

Technical Data

General specifications

Detection type magnetic sampling
Device type Absolute encoders
Linearity error <+0.1°
Functional safety related parameters
MTTFq4 130aat40°C
Mission Time (Ty) 12a
L1o 55 E+8 revolutions at 40/110 N axial/radial shaft load
Diagnostic Coverage (DC) 0%
Electrical specifications
Operating voltage Us 10...30VDC
Power consumption Po approx. 3 W
Time delay before availability ty <250 ms
Output code binary code
Code course (counting direction) programmable,

cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

Interface
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Absolute encoders

ENA58IL-S10C4E-1416B17-RH5

Technical Data

Interface type
Resolution
Single turn
Multiturn
Overall resolution
Transfer rate
Cycle time
Connection
Terminal compartment
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Ambient conditions
Operating temperature
Storage temperature
Relative humidity

Mechanical specifications

Material
Housing
Flange
Shaft
Mass
Rotational speed
Moment of inertia
Starting torque
Shaft load
Axial
Radial

Accessories

PROFINET IO

up to 16 Bit
up to 14 Bit
up to 30 Bit
100 MBit/s
>1ms

Connection cover with radial cable outlet, with 2 threads M20 for cable glands

DIN EN 60529, IP66, IP67

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 1000 Hz

-40...70 °C (-40 ... 158 °F)
-40...85°C (-40 ... 185 °F)
98 % , no moisture condensation

stainless steel V4A
stainless steel V4A
stainless steel V4A
approx. 1000 g
max. 3000 min -
50 gcm?

<5Ncm

40N
110N

& 9108, 6
9109, 6
- 9110, 6
@

9113,6

MBT-36ALS

V19-G-ABG-PG9

Female connector M12 straight A-coded 8-pin, for cable diameter 5 - 8 mm, shielded, field-attachable

Measuring wheel

Measuring wheel for shaft diameter 6 mm

Measuring wheel for shaft diameter 6 mm

Measuring wheel for shaft diameter 6 mm

Spring-loaded mounting bracket with a diameter of 36 mm
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Absolute encoders

ENA58IL-S10C4E-1416B17-RH5

Connection

Terminal PWR Port 2 Port 1
TX + Tx +: Transmission Data + Tx +: Transmission Data +
Rx + Rx +: Receive Data + Rx +: Receive Data +
Tx- Tx -: Transmission Data - Tx -: Transmission Data -
Rx - Rx -: Receive Data - Rx -: Receive Data -
PWR+ Supply voltage+Ug
PWR- oV

Port2 | Port1

[PWR

Tx+ Tx-  Tx+ Tx-

Rx+ Rx-

Rx+ Rx- +

Type Code

Model number

E|N]JA|]5]8

116|BJ1]|7]-

RJH|S5

IR

Size

Device type

Version

14 Mult

E 1P66, IP67

Flange

SA Servo flange
Shaft diameter

10 10 mm
Shaft type
S Solid shaft

IL Industrial Line

ENA Absolute rotary encoder

Installation

58 Housing diameter: 58 mm

]

RH5

Interface, electric
B17 ProfiNET
Singleturn resolution

16 16 bit

Multiturn resolution

iturn rotary encoder, 14 bit

Degree of protection

C4 Clamping flange, V4A (flange, housing material)

]

Connection type

Connection cover with radial cable
outlet, with 2 threads M20 for cable
glands
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Absolute encoders

ENAS5S8IL-S10C4E-1416B17-RH5

Anti-interference measures

The use of highly sophisticated microelectronics requires a consistently implemented anti-interference and wiring concept. This
becomes all the more important the more compact the constructions are and the higher the demands are on the performance of
modern machines.

The following installation instructions and proposals apply for "normal industrial environments". There is no ideal solution for all

interfering environments.

When the following measures are applied, the encoder should be in perfect working order:

e Termination of the serial line with a 120 Q resistor (between Receive/Transmit and Receive/Transmit) at the beginning and
end of the serial line (e. g. the control and the last encoder).

* The wiring of the encoder should be laid at a large distance to energy lines which could cause interferences.

 Cable cross-section of the screen at least 4 mmZ.

» Cable cross-section at least 0,14 mm?.

* The wiring of the screen and 0 V should be arranged radially, if and when possible.

¢ Do not kink or jam the cables.

¢ Adhere to the minimum bending radius as given in the data sheet and avoid tensile as well as shearing load.

Operating instructions

Every encoder manufactured by Pepperl+Fuchs leaves the factory in a perfect condition. In order to ensure this quality as well as

a faultless operation, the following specifications have to be taken into consideration:

* Avoid any impact on the housing and in particular on the encoder shaft as well as the axial and radial overload of the encoder
shaft.

e The accuracy and service life of the encoder is guaranteed only, if a suitable coupling is used.

¢ The operating voltage for the encoder and the follow-up device (e. g. control) has to be switched on and off simultaneously.

* Any wiring work has to be carried out with the system in a dead condition.

* The maximum operating voltages must not be exceeded. The devices have to be operated at extra-low safety voltage.

Notes on connecting the electric screening

The immunity to interference of a plant depends on the correct screening. In this field installation faults occur frequently. Often

the screen is applied to one side only, and is then soldered to the earthing terminal with a wire, which is a valid procedure in LF

engineering. However, in case of EMC the rules of HF engineering apply.

One basic goal in HF engineering is to pass the HF energy to earth at an impedance as low as possible as otherwise energy would

discharge into the cable. A low impedance is achieved by a large-surface connection to metal surfaces.

The following instructions have to be observed:

* Apply the screen on both sides to a "common earth" in a large surface, if there is no risk of equipotential currents.

¢ The screen has to be passed behind the insulation and has to be clamped on a large surface below the tension relief.

* In case of cable connections to screw-type terminals, the tension relief has to be connected to an earthed surface.

¢ If plugs are used, metallised plugs only should be fitted (such as sub D plugs with metallised housing). Please observe the
direct connection of the tension relief to the housing.

Advantage: metalised connector,
shield

clamped with the strain
relief

clamp
Disadvantage: soldering shield on

Safety instructions

Please observe the national safety and accident prevention regulations as well as the subsequent safety
instructions in these operating instructions when working on encoders.

If failures cannot be remedied, the device has to be shut down and has to be secured against accidental operation.

Repairs may be carried out only by the manufacturer. Entry into and modifications of the device are not
permissible.

Tighten the clamping ring only, if a shaft has been fitted in the area of the clamping ring (hollow shaft encoders).
Tighten all screws and plug connectors prior to operating the encoder.

Do not stand on the encoder!



Absolute encoders ENA58IL-S10C4E-1416B17-RH5

Do not remachine the drive shaft!

Avoid impact!

Do not remachine the housing!

X



g.pdf

Release date: 2022-12-12 Date of issue: 2022-12-12 Filename: 274866-100128_en:

C€ &-

Absolute encoders
ENA36HD-S10SA9-0413142-RBD

Very small housing
Analog interface

Free of wear magnetic sampling

]
[ ]
m 13 bit overall resolution
]
[ ]

High climatic resistance

This absolute encoder with internal magnetic sampling is available with an analog voltage output or an analog current output. Depending on the
model, the analog output provides a voltage value or a current value corresponding to the shaft setting.

20 56
16 . [|[]
gl g2l 8
el g ® S}
4|4|4
20

IJ_‘L

4xM4 75

25

S
&

~38

Technical Data

General specifications
Detection type
Device type
Measurement range

Resolution
UL File Number

Functional safety related parameters
MTTFq4
Mission Time (Ty)
L10
Diagnostic Coverage (DC)
Electrical specifications

magnetic sampling
Absolute encoders

min.0...22.5°
max. 65536 x 360 °
factory setting: 16 x 360"

13 Bit

E223176 "For use in NFPA 79 Applications only" , if UL marking is marked on the
product.

480 aat40°C
20a

10 E+8 revolutions
0%
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Absolute encoders

ENA36HD-S10SA9-0413142-RBD

Technical Data

Operating voltage

Current consumption
Input 1

Input type

Signal voltage

High

Signal duration
Input 2

Input type

Signal voltage

High

Signal duration
Analog output

Output type

Default setting

Linearity error

Load resistor
Connection

Connector
Standard conformity

Degree of protection

Climatic testing

Emitted interference

Noise immunity

Shock resistance

Vibration resistance
Approvals and certificates

UL approval

Ambient conditions
Operating temperature
Storage temperature
Relative humidity

Mechanical specifications
Material

Housing

Flange

Shaft
Mass
Rotational speed
Moment of inertia
Starting torque
Shaft load

Axial

Radial

Us

8..32VDC
typ. 20 mA (with current output)

lower limit of measurement range

8..32VDC
min. 1s

upper limit of measurement range

8..32VDC
min. 1s

analog current output
rising ramp at ccw rotation
<0.15 %

max. 500 Q

M12 connector, 5 pin

DIN EN 60529 , IP68 / IP69K

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27,200 g, 11 ms

DIN EN 60068-2-6, 30 g, 10 ... 1000 Hz

cULus Listed, General Purpose, Class 2 Power Source , if UL marking is marked on
the product.

-40 ... 85 °C (-40 ... 185 °F)
-40...85°C (-40 ... 185 °F)
98 % , no moisture condensation

Steel , corrosion-resistant
Aluminum

Stainless steel

approx. 150 g

max. 6000 min 1

30 gcm?

<5Ncm

180N
180N



g.pdf

Release date: 2022-12-12 Date of issue: 2022-12-12 Filename: 274866-100128_en:

Absolute encoders ENA36HD-S10SA9-0413142-RBD

Connection

Signal M12 connector
Analog output 1

+Vg (encoder) 2

GND (encoder) 3

Set2 4

Set 1 5
Shielding Housing
Pinout 1

5
: @ 4
3
Operation
Description of rotary encoder functions
Default Settings

Lower measuring range limit Mid measuring range Upper measuring range limit
Singleturn absolute 0 180° 360°
rotary encoder
Multiturn absolute rotary 0 8 x 360° 16 x 360°
encoder

Programming Encoders with No Operating Buttons

Scaling the measuring range

Use signal inputs "Set 1" and "Set 2" to scale the measuring range (minimum measuring range: 22.5°).

1. Connect signal inputs "Set 1" and "Set 2" simultaneously to +Ug for 15 seconds. The progamming mode is activated now.
. Turn the rotary encoder shaft to position 1 (lower measuring range limit).

. Connect signal input "Set 1" to a high-potential source (+Ug in < high potential < +Ug r,54) for 1 second.

. Connect signal input "Set 1" to ground

. Turn the rotary encoder shaft to position 2 (upper measuring range limit).

. Connect signal input "Set 2" to a high-potential source (+Ug in < high potential < +Ug ax) for 1 second.

7. Connect signal input "Set 2" to ground

The analog output is now scaled to the programmed measuring range and the rotary encoder will operate in normal mode.

OO WN

Resetting to the Default Setting

1. Connect the two signal inputs ("Set 1" and "Set 2") to a high-potential source (+Ug min, < high potential < +Ug r,ax) for 1 second.
The measuring range is then reset to the default setting.

Analog Output Properties

The rotary encoder projects the current angular position of the rotary encoder shaft in an analog current value. The following
graphic shows the values the output accepts at the various angular positions:

Analog output

D-
. L _
——— default
! scaled
Mid 4 -
B
A |
i P
1 2 Mid 3 4 5 Position
Legend:
Encoder type“ Angular position
1 2 Mid 3 4 5
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Absolute encoders ENA36HD-S10SA9-0413142-RBD

Singleturn | Factory 0° - 180° - 360° -
default
setting
Scaled 0° Lower measuring - Upper measuring 360° Lower measuring
range limit range limit range limit
Multiturn | Factory 0° - 2% x 180° - 2% x 360°
default
setting
Scaled? 0° Lower measuring - Upper measuring | 2" x 360° Lower measuring
range limit range limit range limit

n = whole number from 1 to 16
1) See model number
2) Overflow at 360°, 720°, 1440°, 2880°, 5760°, etc. depending on the scale set.

Encoder output type Analog output value
A B Mid Cc D
4mA ...20mA 3.6 mA 4mA 12mA 20 mA 22mA

Installation

Anti-interference measures

The use of highly sophisticated microelectronics requires a consistently implemented anti-interference and wiring concept. This
becomes all the more important the more compact the constructions are and the higher the demands are on the performance of
modern machines.

The following installation instructions and proposals apply for "normal industrial environments". There is no ideal solution for all

interfering environments.

When the following measures are applied, the encoder should be in perfect working order:

e Termination of the serial line with a 120 Q resistor (between Receive/Transmit and Receive/Transmit) at the beginning and
end of the serial line (e. g. the control and the last encoder).

* The wiring of the encoder should be laid at a large distance to energy lines which could cause interferences.

 Cable cross-section of the screen at least 4 mm?.

» Cable cross-section at least 0,14 mm?.

¢ The wiring of the screen and 0 V should be arranged radially, if and when possible.

¢ Do not kink or jam the cables.

¢ Adhere to the minimum bending radius as given in the data sheet and avoid tensile as well as shearing load.

Operating instructions

Every encoder manufactured by Pepperl+Fuchs leaves the factory in a perfect condition. In order to ensure this quality as well as

a faultless operation, the following specifications have to be taken into consideration:

* Avoid any impact on the housing and in particular on the encoder shaft as well as the axial and radial overload of the encoder
shaft.

* The accuracy and service life of the encoder is guaranteed only, if a suitable coupling is used.

¢ The operating voltage for the encoder and the follow-up device (e. g. control) has to be switched on and off simultaneously.

* Any wiring work has to be carried out with the system in a dead condition.

¢ The maximum operating voltages must not be exceeded. The devices have to be operated at extra-low safety voltage.

Notes on connecting the electric screening

The immunity to interference of a plant depends on the correct screening. In this field installation faults occur frequently. Often
the screen is applied to one side only, and is then soldered to the earthing terminal with a wire, which is a valid procedure in LF
engineering. However, in case of EMC the rules of HF engineering apply.

One basic goal in HF engineering is to pass the HF energy to earth at an impedance as low as possible as otherwise energy would
discharge into the cable. A low impedance is achieved by a large-surface connection to metal surfaces.

The following instructions have to be observed:

* Apply the screen on both sides to a "common earth" in a large surface, if there is no risk of equipotential currents.

* The screen has to be passed behind the insulation and has to be clamped on a large surface below the tension relief.

¢ In case of cable connections to screw-type terminals, the tension relief has to be connected to an earthed surface.

* If plugs are used, metallised plugs only should be fitted (such as sub D plugs with metallised housing). Please observe the
direct connection of the tension relief to the housing.



Absolute encoders

Advantage:
shield

relief

Disadvantage:

Safety instructions

metalised connector,
clamped with the strain

clamp

soldering shield on

ENA36HD-S10SA9-0413142-RBD

Please observe the national safety and accident prevention regulations as well as the subsequent safety
instructions in these operating instructions when working on encoders.

If failures cannot be remedied, the device has to be shut down and has to be secured against accidental operation.
Repairs may be carried out only by the manufacturer. Entry into and modifications of the device are not

permissible.

Tighten the clamping ring only, if a shaft has been fitted in the area of the clamping ring (hollow shaft encoders).
Tighten all screws and plug connectors prior to operating the encoder.

X i X XK

Avoid impact!

Do not stand on the encoder!

Do not remachine the drive shaft!

Do not remachine the housing!
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Singleturn absolute encoder
AVS58N-011YYRYGN-0014

YY: Connector 9416L with special assignment
Y: Power supply 5V DC

14 Bit singleturn

Hardware encoder

Data transfer up to 2 MBaud

Optically isolated RS 422 interface

Clamping flange

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSl interface
(Synchronous Serial Interface). The resolution of the AVS58 is maximum 16384 steps per revolution.

In contrast to the AVS58 series the encoder does not have a microcontroller. Thus, it is a pure hardware encoder.

The control module sends a clock bundle to the absolute encoder to obtain the position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module.

This singleturn absolute encoder is available in clamp flange design with a shaft diameter of 10 mm x 20 mm. The electrical connection is made by
a 12-pin round plug connector.

20 |10

24

6 deep

Clamping ﬂange $L§ 20 Connector 9416L, radial

Technical Data

Functional safety related parameters

MTTFq4 170 a
Mission Time (Ty) 20a
Lo 1.9 E+11 at 6000 rpm and 20/40 N axial/radial shaft load
Diagnostic Coverage (DC) 0%
Electrical specifications
Operating voltage Ug 5VDC
No-load supply current lo max. 120 mA
Linearity +2 LSB at 14 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
Output code Gray code
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Singleturn absolute encoder

AVS58N-011YYRYGN-0014

Technical Data

Code course (counting direction)

Interface
Interface type
Monoflop time
Resolution
Single turn
Overall resolution
Transfer rate
Standard conformity
Connection
Connector
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material

Mass
Rotational speed
Moment of inertia
Starting torque
Shaft load

Axial

Radial

cw descending (clockwise rotation, code course descending)

SSI
20 +10 us

14 Bit

14 Bit

0.1...2 MBit/s
RS 422

type 9416L (M23), 12-pin

DIN EN 60529, IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 3 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

-40...85°C (-40 ... 185 °F)
-40...85°C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

approx. 460 g
max. 12000 min -!
50 gcm?
<5Ncm

40N
110N

Accessories

MBT-36ALS

Spring-loaded mounting bracket with a diameter of 36 mm
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Singleturn absolute encoder AVS58N-011YYRYGN-0014

Connection

Signal Connector 9416L, 12-pin Explanation Pinout
GND (encoder) 12 Power supply

Uy, (encoder) 10 Power supply 8 711 6 5 4
Clock (+) 2 Positive cycle line

Clock (-) 1 Negative cycle line

Data (+) 3 Positive transmission data

Data (-) 4 Negative transmission data

Reserved 11 Not wired, reserved

Reserved 5 Not wired, reserved

Reserved 9 Not wired, reserved 9 112 2 10 3
Reserved 8 Not wired, reserved

Reserved 6 Not wired, reserved

Reserved 7 Not wired, reserved

Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

-« —»
T
To
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dn3 D, D4 S
MSB LSB

Dy, ..., Dy Position data T=1/f: Duration of period of clock signal <1 MHz

S: Special bit Tt Monoflop time 10 ps ... 30 pus

MSB: Most significant bit To: Clock pause = monoflop time (T > Tp,)

LSB: Least significant bit

SSI output format Standard

¢ Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.

* The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

¢ The next successive lower order bit is transferred with each following rising pulse edge.

* After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T,,, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has
expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.

¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first transmission, the 26™ pulse controls data repetition. If the 26" pulse follows after an amount of time greater than
the monoflop time T,,,, a new current data word will be transmitted with the following pulses.



g.pdf

Release date: 2022-12-12 Date of issue: 2022-12-12 Filename: 515017_en

Singleturn absolute encoder AVS58N-011YYRYGN-0014

If the pulse line is exchanged, the data word is generated offset.
A Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length in m Baudrate in kHz
N Data+ || <50 <400
l/> Data - ;_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + 4 Clock
oc
} AZ Clock - <\] generator
Rotary encoder Interface electronics

Installation

Anti-interference measures

The use of highly sophisticated microelectronics requires a consistently implemented anti-interference and wiring concept. This
becomes all the more important the more compact the constructions are and the higher the demands are on the performance of
modern machines.

The following installation instructions and proposals apply for "normal industrial environments". There is no ideal solution for all

interfering environments.

When the following measures are applied, the encoder should be in perfect working order:

e Termination of the serial line with a 120 Q resistor (between Receive/Transmit and Receive/Transmit) at the beginning and
end of the serial line (e. g. the control and the last encoder).

¢ The wiring of the encoder should be laid at a large distance to energy lines which could cause interferences.

» Cable cross-section of the screen at least 4 mm?.

e Cable cross-section at least 0,14 mm?Z.

* The wiring of the screen and 0 V should be arranged radially, if and when possible.

¢ Do not kink or jam the cables.

* Adhere to the minimum bending radius as given in the data sheet and avoid tensile as well as shearing load.

Operating instructions

Every encoder manufactured by Pepperl+Fuchs leaves the factory in a perfect condition. In order to ensure this quality as well as

a faultless operation, the following specifications have to be taken into consideration:

* Avoid any impact on the housing and in particular on the encoder shaft as well as the axial and radial overload of the encoder
shaft.

¢ The accuracy and service life of the encoder is guaranteed only, if a suitable coupling is used.

* The operating voltage for the encoder and the follow-up device (e. g. control) has to be switched on and off simultaneously.

* Any wiring work has to be carried out with the system in a dead condition.

¢ The maximum operating voltages must not be exceeded. The devices have to be operated at extra-low safety voltage.

Notes on connecting the electric screening

The immunity to interference of a plant depends on the correct screening. In this field installation faults occur frequently. Often

the screen is applied to one side only, and is then soldered to the earthing terminal with a wire, which is a valid procedure in LF

engineering. However, in case of EMC the rules of HF engineering apply.

One basic goal in HF engineering is to pass the HF energy to earth at an impedance as low as possible as otherwise energy would

discharge into the cable. A low impedance is achieved by a large-surface connection to metal surfaces.

The following instructions have to be observed:

* Apply the screen on both sides to a "common earth" in a large surface, if there is no risk of equipotential currents.

* The screen has to be passed behind the insulation and has to be clamped on a large surface below the tension relief.

¢ In case of cable connections to screw-type terminals, the tension relief has to be connected to an earthed surface.

¢ If plugs are used, metallised plugs only should be fitted (such as sub D plugs with metallised housing). Please observe the
direct connection of the tension relief to the housing.
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Advantage: metalised connector,
shield

clamped with the strain
relief

clamp
Disadvantage: soldering shield on

Safety instructions

Please observe the national safety and accident prevention regulations as well as the subsequent safety
instructions in these operating instructions when working on encoders.

If failures cannot be remedied, the device has to be shut down and has to be secured against accidental operation.

Repairs may be carried out only by the manufacturer. Entry into and modifications of the device are not
permissible.

Tighten the clamping ring only, if a shaft has been fitted in the area of the clamping ring (hollow shaft encoders).
Tighten all screws and plug connectors prior to operating the encoder.

Do not stand on the encoder!

Do not remachine the drive shaft!

Avoid impact!

Do not remachine the housing!

X i X XK
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Singleturn absolute encoder
EVS58N-0111ZR0OBY-0013:01

Industrial standard housing @58 mm

EtherNet/IP

13 Bit singleturn

Clamping flange

Compatible with Rockwell/ Allen Bradley/ Schneider control

Mechanical compatibility with all major encoders with fieldbus
interface

Rotary axis functionality
Status LEDs

C€ :@s Ethen'et/IP

30

3xM3x0.5
3 76

18

3x120°

058
253

General specifications
Detection type
Device type
Electrical specifications
Operating voltage
Power consumption
Linearity
Output code
Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Physical
Transfer rate

«©
— wn
Q
Al
[ce}
i 3xM4x0.7 :
i 76 I
e {
15.8 40 |

Technical Data

photoelectric sampling
Singleturn absolute encoder

Us 10...30VDC

Po max. 4 W
+ 0.5 LSB (12 Bit)
binary code

programmable, ] ) )
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

EtherNet/IP

13 Bit

13 Bit
Ethernet
100 MBit/s
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Technical Data

Connection

Connector Ethernet: 2 sockets M12 x 1, 4-pin, D-coded
Supply: 1 plug M12 x 1, 4-pin, A-coded
Standard conformity
Degree of protection DIN EN 60529,

shaft side: IP64
housing side: IP67

Climatic testing DIN EN 60068-2-3, no moisture condensation

Emitted interference EN 61000-6-4:2007

Noise immunity EN 61000-6-2:2005

Shock resistance DIN EN 60068-2-27, 100 g, 6 ms

Vibration resistance DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz
Approvals and certificates

UL approval cULus Listed, General Purpose, Class 2 Power Source
Ambient conditions

Operating temperature -40...85°C (-40 ... 185 °F)

Storage temperature -40 ...85°C (-40 ... 185 °F)

Mechanical specifications

Material housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

Mass approx. 370 g
Rotational speed max. 12000 min -
Moment of inertia 30 gcm?
Starting torque < 3 Ncm (version without shaft seal)
Shaft load
Axial 40N

Radial 110N
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Connection

Singleturn absolute encoder

Pin Male connector M12 x 1, Female connector M12 x 1,
4-pin, A-coded 4-pin, D-coded
1 Supply voltage +Ug Tx +
2 - Rx +
3 oV Tx-
4 - Rx -

g.pdf
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Diagnostic LEDs

LED Color Description for LED = ON

Active1 Yellow Incoming and outgoing data traffic for port 1
Link1* Green Connection to other Ethernet devices on port 1
Active2 Yellow Incoming and outgoing data traffic for port 2
Link2* Green Connection to other Ethernet devices on port 2
Stat1 Green Status 1, details see table below

Stat2 Red Status 2, details see table below

* flashes with 2 Hz if engineering identification call is activated and link connection is available

Slave and operation ok.

Stat1 (green) | Stat2(red) | Meaning Cause
bus failure
off off No power
on on No connection to another * bus disconnected
deviceCriteria: no data exchange
* Master not available / switched off
on flashes " Parameterization fault, no data * Slave not configured yet or wrong configuration
exchange
Criteria: data exchange correct.
However, the slave did not switch * Wrong station address assigned (but not outside
to the data exchange mode. the permitted range)
* Actual configuration of the slave differs from the
nominal configuration
on off Data exchange.

1) flashing frequency 0.5 Hz for at least 3 seconds
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Absolute rotary encoder
ENAS58IL-R15YY5-1212SG1-RBY:01

m SSlinterface

m Recessed hollow shaft

m Resolution: 12 singleturn, 12 bit multiturn
m Free of wear magnetic sampling

m High resolution and accuracy

CE & a1
Ronaien — S

The ENASBSIL series are high precision encoders with internal magnetic sampling.

This multiturn absolute encoder transmits a position value corresponding to the shaft setting via the SSI interface (Synchronous Serial Interface).
The control module sends a start sequence to the absolute encoder to obtain the position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module.

63
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N
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/£
~18
) — —
S .
38
c o
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|._Max. insertion depth = 30
|~ Min. insertion depth =15

Technical Data

General specifications

Detection type magnetic sampling
Device type Absolute rotary encoder
Linearity error <+0.1°
UL File Number E223176 "For use in NFPA 79 Applications only" , if UL marking is marked on the
product.
Electrical specifications
Operating voltage Ug 45..30V
No-load supply current lo typ. 50 mA
Power consumption Po approx. 1.5 W
Time delay before availability ty <450 ms
Output code Gray code
Code course (counting direction) cw ascending
Interface
Interface type SSI
Resolution
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Absolute rotary encoder

ENA58IL-R15YY5-1212SG1-RBY:01

Technical Data

Single turn
Multiturn
Transfer rate
Cycle time
Standard conformity
Connection
Fixed cable with plug
Standard conformity
Degree of protection

Climatic testing

Emitted interference

Noise immunity

Shock resistance

Vibration resistance
Approvals and certificates

UL approval

Ambient conditions
Operating temperature
Storage temperature
Relative humidity

Mechanical specifications
Material

Housing
Flange
Shaft
Mass
Rotational speed
Moment of inertia
Starting torque
Shaft load
Axial
Radial
Angle offset
Axial offset
Radial offset

General information

Scope of delivery

Connection

Signal
Not connected

12 Bit

12 Bit

0.1...2 MBit/s
<100 us

RS 422

cable @8 mm, 8 x 2 x 0.14 mm?, length 300 mm , M12 connector, 8-pin

DIN EN 60529, IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 200 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 1000 Hz

cULus Listed, General Purpose, Class 2 Power Source , if UL marking is marked on
the product.

cable, flexing: -5 ... 70 °C (23 ... 158 °F)
-40 ...85°C (-40 ... 185 °F)
98 % , no moisture condensation

nickel-plated steel , painted
Aluminum

Stainless steel

approx. 300 g

max. 12000 min -1

50 gcm?

<5Ncm

24N

198 N

+09°

+ 0.3 mm static
+ 0.5 mm static

Spring plate is enclosed as accessory

Connector M12, 8-pin

+Ug (rotary encoder)

Data (+)

Data (-)

Clock (+)

Clock (-)

GND (rotary encoder)

Not connected

| N|o|o| | w[Nd] =
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Absolute rotary encoder ENAS58IL-R15YY5-1212SG1-RBY:01

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

T

1 " T

| T
o Lo X o X o X o) X o X o\
I
MSB LSB
Dy, ..., Dy Position data T=1/ Duration of period of clock signal <2 MHz
MSB: Most significant bit Tt Monoflop time 20 pus + 1 ps
LSB: Least significant bit Ty Clock pause > monoflop time (T, > T,

SSI output format Standard

e Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D))
is stored in the encoder is introduced.=

* The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

* After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T,,, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has
expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.

¢ The monoflop time T,, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSl interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, n bits are transferred per data word in standard format. The value n equals the total resolution of the
encoder.
As an example: a multiturn encoder with a resolution of 8192 steps/revolution (13 bit) and a max. number of 4096 revolutions
(12 bit) has a total resolution of n = 25 bit.

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first position transmission, the n+1 pulse controls data repetition. If the n+1 pulse follows after an amount of time
greater than the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

c If the pulse line is exchanged, the data word is generated offset.

Block diagram Line length
Line length in m Baudrate in kHz
Data + <50 <400
{:> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} AZ Clock - <\] generator
Rotary encoder Interface electronics
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Absolute rotary encoder
ENA58IL-R15YY5-1212S12-RAY:01

m SSlinterface

m Recessed hollow shaft

m Resolution: 12 singleturn, 12 bit multiturn
m Free of wear magnetic sampling

m High resolution and accuracy

263

0 58.6

Lay-on edge
Torque rest

Max. insertion depth = 30
Min. insertion depth = 15

General specifications
Detection type
Device type
Linearity error
UL File Number

Electrical specifications
Operating voltage
No-load supply current
Power consumption
Time delay before availability
Qutput code
Code course (counting direction)
Interface
Interface type
Resolution
Single turn
Multiturn
Transfer rate
Cycle time
Standard conformity

AN

L

L4
22

Technical Data

magnetic sampling
Absolute rotary encoder
<+01°

E223176 "For use in NFPA 79 Applications only" , if UL marking is marked on the
product.

Us 10...30V
lo typ. 50 mA
Po approx. 1.5 W
tv <450 ms
Gray code
cw ascending

SSI; SSI + incremental track

12 Bit

12 Bit

0.1...2 MBit/s
<100 pus

RS 422
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Absolute rotary encoder ENA58IL-R15YY5-1212SI12-RAY:01

Technical Data

Output
Output type Push/pull
Signal output A+B+Z+/A+/B+/Z
Pulses 2048
Connection
Fixed cable with plug cable @8 mm, 8 x2x0.14 mm?2, length 300 mm , M23 connector, 12-pin, right-
rotating
Standard conformity
Degree of protection DIN EN 60529, IP65
Climatic testing DIN EN 60068-2-3, no moisture condensation
Emitted interference EN 61000-6-4:2007
Noise immunity EN 61000-6-2:2005
Shock resistance DIN EN 60068-2-27, 200 g, 6 ms
Vibration resistance DIN EN 60068-2-6, 20 g, 10 ... 1000 Hz
Approvals and certificates
UL approval cULus Listed, General Purpose, Class 2 Power Source , if UL marking is marked on
the product.
Ambient conditions
Operating temperature cable, flexing: -5 ... 70 °C (23 ... 158 °F)
Storage temperature -40 ... 85°C (-40 ... 185 °F)
Relative humidity 98 % , no moisture condensation
Mechanical specifications
Material
Housing nickel-plated steel , painted
Flange Aluminum
Shaft Stainless steel
Mass approx. 300 g
Rotational speed max. 12000 min -1
Moment of inertia 50 gcm?
Starting torque <5Ncm
Shaft load
Axial 24N
Radial 198 N
Angle offset +09°
Axial offset + 0.3 mm static
Radial offset + 0.5 mm static
General information
Scope of delivery Spring plate is enclosed as accessory

Connection Assignment

Signal M23 connector, 12-pin, clockwise
GND 1
+UB 2
Clock (+) 3
Clock (-) 4
Data (+) 5
Data (-) 6
A 7
z 8
/1Z 9
B 10
/A 11
/B 12
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Absolute rotary encoder

10

12

Connection Assignment

11

Operation

Signal outputs

O

cw - with view onto the shaft
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Absolute rotary encoder ENAS58IL-R15YY5-1212SI2-RAY:01

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

T

1 " T

| T
o Lo X o X o X o) X o X o\
I
MSB LSB
Dy, ..., Dy Position data T=1/ Duration of period of clock signal <2 MHz
MSB: Most significant bit Tt Monoflop time 20 pus + 1 ps
LSB: Least significant bit Ty Clock pause > monoflop time (T, > T,

SSI output format Standard

e Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D))
is stored in the encoder is introduced.=

* The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

* After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T,,, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has
expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.

¢ The monoflop time T,, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSl interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, n bits are transferred per data word in standard format. The value n equals the total resolution of the
encoder.
As an example: a multiturn encoder with a resolution of 8192 steps/revolution (13 bit) and a max. number of 4096 revolutions
(12 bit) has a total resolution of n = 25 bit.

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first position transmission, the n+1 pulse controls data repetition. If the n+1 pulse follows after an amount of time
greater than the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

c If the pulse line is exchanged, the data word is generated offset.

Block diagram Line length
Line length in m Baudrate in kHz
Data + <50 <400
{:> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} AZ Clock - <\] generator
Rotary encoder Interface electronics
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Absolute rotary encoder
ENAS58IL-S10CA5-0012SY1-RC5:01

Solid shaft

SSlinterface

12 Bit singleturn

Free of wear magnetic sampling
High resolution and accuracy

(€ & s57

The ENASSIL series are high precision encoders with internal magnetic sampling.

This multiturn absolute encoder transmits a position value corresponding to the shaft setting via the SSI interface (Synchronous Serial Interface).
The control module sends a start sequence to the absolute encoder to obtain the position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the counting direction with the function input.

30 52.7
18 15°

210h8
1
N
7
8

048
)fl’

058
053
03617

General specifications

Detection type magnetic sampling
Device type Absolute rotary encoder
Linearity error <+01°
UL File Number E223176 "For use in NFPA 79 Applications only" , if UL marking is marked on the
product.
Electrical specifications
Operating voltage Us 45..30VDC
No-load supply current lo typ. 50 mA
Power consumption Po approx. 1W
Time delay before availability ity <450 ms
Output code Gray code

Code course (counting direction) adjustable
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Absolute rotary encoder ENA58IL-S10CA5-0012SY1-RC5:01

Technical Data

Interface
Interface type SSI
Resolution
Single turn 12 Bit
Transfer rate 0.1... 2 MBit/s
Cycle time <100 us
Input 1
Input type Selection of counting direction (cw/ccw)
Signal voltage
High 4.75V ... Ug or unconnected (cw descending)
Low 0...2V (cw ascending)
Input current <6 mA
Switch-on delay <250 ms
Input 2
Input type zero-set (PRESET 1) with falling edge
Signal voltage
High 475V ... Ug
Low 0..2V
Input current <6 mA
Signal duration min. 1.1s
Connection
Cable @7mm,6x2x0.14mm2,5m
Standard conformity
Degree of protection IP65
Climatic testing DIN EN 60068-2-3, no moisture condensation
Emitted interference EN 61000-6-4:2007
Noise immunity EN 61000-6-2:2005
Shock resistance DIN EN 60068-2-27, 200 g, 6 ms
Vibration resistance DIN EN 60068-2-6, 20 g, 10 ... 1000 Hz
Approvals and certificates
UL approval cULus Listed, General Purpose, Class 2 Power Source , if UL marking is marked on
the product.
Ambient conditions
Operating temperature cable, movable installation: -5 ... 70 °C (23 ... 158 °F),
cable, fixed installation: -30 ... 70 °C (-22 ... 158 °F)
Storage temperature -40...85°C (-40 ... 185 °F)
Relative humidity 98 % , no moisture condensation

Mechanical specifications

Material
Housing nickel-plated steel , painted
Flange Aluminum
Shaft Stainless steel
Mass approx. 300 g, with cable
Rotational speed max. 12000 min -1
Moment of inertia 50 gcm?
Starting torque <5Ncm
Shaft load
Axial 40N
Radial 110N
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Absolute rotary encoder ENA58IL-S10CA5-0012SY1-RC5:01

Connection

GND (encoder) White Power supply

+Ug (encoder) Brown Power supply

Clock (+) Green Positive cycle line

Clock (+) Yellow Negative cycle line

Data (+) Grey Positive transmission data

Data (-) Pink Negative transmission data

V/R Red Input for selection of counting direction
PRESET 1 Blue Zero-setting input

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

T
-« —
To
Clock + ’_1 n
| —
Data + \ Dy, >< Di1 >< Dn2 >< Dns > | Ds >< D, >< Dy \
I
MSB LSB

Dy, ..., Dy Position data T=1/ Duration of period of clock signal <2 MHz

MSB: Most significant bit Tt Monoflop time 1.5 ms + 1 ys

LSB: Least significant bit To: Clock pause > monoflop time (T, > Tp,)

SSI output format Standard

* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D))
is stored in the encoder is introduced.=

e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T,,, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has
expired.

» After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.

¢ The monoflop time T,, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

¢ Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

* In multiple transmission, n bits are transferred per data word in standard format. The value n equals the total resolution of the
encoder.
As an example: a multiturn encoder with a resolution of 8192 steps/revolution (13 bit) and a max. number of 4096 revolutions
(12 bit) has a total resolution of n = 25 bit.

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

» After the first position transmission, the n+1 pulse controls data repetition. If the n+1 pulse follows after an amount of time
greater than the monoflop time T, a new current data word will be transmitted with the following pulses.



Absolute rotary encoder ENAS58IL-S10CA5-0012SY1-RC5:01
2 If the pulse line is exchanged, the data word is generated offset.

Block diagram Line length
Line length in m Baudrate in kHz
[\ Data + | | <50 <400
l/> Data - _j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,] Clock
OCl
} :'& Clock - <\] generator

Rotary encoder Interface electronics
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Singleturn absolute encoder
FVS58

Industrial standard housing @58 mm

13 Bit singleturn

Output code: gray and binary

Short-circuit proof push-pull output

Inputs for selecting counting direction, LATCH, and PRESET
Code change frequency up to 400 kHz

Servo or clamping flange
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** Aluminium: d = 59, stainless steel: d = 61

Connector, axial
042

L ~28
N JH
=
< -
~ !
Bl & RN _] H
ol © °
° "
U )\ f /
= =]
10 3
| 3
‘ 3 20 Connector, radial
Servo flange ,L__J

*

inum/stainless steel),
with radial exit position L = 53
** Aluminium: d = 59, stainless steel: d = 61



g.pdf

Release date: 2023-02-14 Date of issue: 2023-02-14 Filename: t25102_en

Singleturn absolute encoder

FVS58
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_ = e LA
el Q B -
\ { J ~
| -
20_[10 - o
3 ? 3x M4
3 6 deep
- Cable gland
i R100 PG, radial v
Clamping flange s 25
30
~18 *
with radial exit position L = 53
** Aluminium: d = 59, stainless steel: d = 61
L _~_28_‘ 3x M4 042
6 deep
Cable gland 0“‘+
_ 1 1 PG9, axial 2%
S 7o~ -
3 | N
o & . /
8l 3 5 B
U 1 / J *
10 ‘ o J
@0
| 3 {
| s
Cable gland
4 R100 PG, radial
| o7 25
30
Servo flange 18
* teel),

Electrical specifications
Operating voltage
No-load supply current
Power consumption
Linearity
Output code
Code course (counting direction)
Code preparation time

Interface
Interface type
Resolution

Single turn
Load current
Voltage drop
Signal voltage
High
Low
Rise time
De-energized delay
Code change frequency

Input 1

Input type

with radial exit position L = 53
** Aluminium: d = 59, stainless steel: d = 61

Us 10..30VDC

lo max. 140 mA
Po <2 W, without output drivers
+0.5 LSB

Technical Data

Gray code, binary code and Gray excess code

cw ascending (clockwise rotation, code course ascending)

0.3 ms

Push-pull, parallel , short-circuit protected

13 Bit
40 mA
<25V

operating voltage minus voltage drop

<28V
300 ns
300 ns
400 kHz

Selection of counting direction (cw/ccw)
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Singleturn absolute encoder

Technical Data

Signal voltage
High
Low
Input current
Signal duration
Switch-on delay
Switch-off delay
Input 2
Input type
Signal voltage
High
Low
Input current
Signal duration
Switch-on delay
Switch-off delay
Input 3
Input type
Signal voltage
High
Low
Input current
Signal duration
Switch-on delay
Connection
Connector
Cable
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

Approvals and certificates

UL approval
Ambient conditions

Operating temperature

Storage temperature

Mechanical specifications

Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Shaft load

10...30V
0..2V
<6 mA
min. 10 ms
>1ms

>1ms

Temporary storage (LATCH)

10...30V
0..2V
<6 mA
min. 100 ps
<0.1ms
<0.1ms

zero-set (PRESET)

10...30V
0..2V
<6 mA
min. 10 ms

<1ms

type 9424 (M23), 19-pin
@I9mm, 12x2x0.14 mm2,2m

DIN EN 60529, IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40 ...85°C (-40 ... 185 °F)
cable models:

-30 ... 70 °C (rigid wiring)
-5 ... 70 °C (flexible wiring)

-40 ... 85 °C (-40 ... 185 °F) (cable models: -5 ... 70 °C)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 200 g (combination 1)
approx. 400 g (combination 2)

max. 12000 min -
30 gcm?
<5Ncm
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Singleturn absolute encoder

Technical Data

Axial
Radial

Accessories

- 9203
|8 l

9424
9310-3

9300

KW-10/10

KW-6/10

KW-6/6

KW-6/8

@ 9401 10*10
# 9401 10*12
# 9401 6*10
@ 9401 6*6
o 9402 6*6

9404 10*10

9404 6*6

9409 10*10

9409 6*10

9409 6*6

40N

110N

Angled flange

Female cordset

Synchro clamping element

Mounting bracket for servo flange

Helical coupling

Helical coupling

Helical coupling

Helical coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring disk coupling

Spring disk coupling

Bellows coupling

Bellows coupling

Bellows coupling
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Singleturn absolute encoder FVS58

Accessories

s_ 9409 6*8 Bellows coupling
E 9410 10*10 Precision coupling
§ 9410 6*6 Precision coupling

MBT-36ALS Spring-loaded mounting bracket with a diameter of 36 mm
5
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Singleturn absolute encoder FVS58

The emphasis for this series is on rapid data transfer. Position data are read directly out of the Gray code disc. The high code
switching frequency of 400 kHz is achieved by consciously avoiding the use of a microcontroller.

In terms of the mechanics, designs with clamping flange or servo flange are available for the FVS58 singleturn absolute encoder.

Connection

Signal Cable @9 mm, 24-core Connector 9424, 19-pin | Explanation
GND (rotary encoder) White 6 Power supply
Uy, (rotary encoder) Brown 12 Power supply
Data bit 1 Green 1 Data output
Data bit 2 Yellow 2 Data output
Data bit 3 Grey 3 Data output
Data bit 4 Pink 4 Data output
Data bit 5 Blue 5 Data output
Data bit 6 Red 7 Data output
Data bit 7 Black 8 Data output
Data bit 8 Violet 9 Data output
Data bit 9 Grey/Pink 10 Data output
Data bit 10 Red/Blue 11 Data output
Data bit 11 White/Green 13 Data output
Data bit 12 Brown/Green 14 Data output
Data bit 13 White/Yellow 15 Data output
White/Grey - Reserved
Grey/Brown 19 Reserved
V/R White/Pink 16 Input for selection of counting direction
LATCH Pink/Brown 17 Temporary storage input
White/Blue - Reserved
PRESET Brown/Blue 18 Zero setting input
White/Red - Reserved
Brown/Red - Reserved
11323 4145
18 15
12
11 6
171019 9 8 16 7

Interface
Inputs
Input for temporary storage (LATCH) Input level: "0" 0V ...2V, Input for selection of counting direction (V/R)
Input zero setting (PRESET) "' 10V .30V
le <6 MA
Pull up
IN IN
Filter — Logic Filter — Logic
l Ve QP Ild l .
M ull down N

Input for selection of counting direction (V/R)

The counting direction for the absolute value rotary encoder as seen looking on the shaft is defined as right rotating (cw) rising
or descending. The counting direction can be reversed with the V/R input. If the input is not used, the counting direction is defined
as rising (standard), the level is at "1". Pulse duration T > 10 ms.

Input level: "1" or unused = rising code value with direction of rotation cw.
Input level: "0" = descending code value for direction of rotation cw.

Input for temporary storage (LATCH)
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Singleturn absolute encoder FVS58

With LATCH input "active", the position data on the parallel interface are "frozen". This makes it possible to accept position data
without errors (especially for binary position data), since any change in the data during the read procedure is prevented. If this
input is unused, its value is "0". Pulse duration T > 100 us.

Input level: "1" = position data saved and stable at the output.
Input level: "0" or unused = position data free running at the output.

Input zero setting (PRESET)

By means of the PRESET input, the absolute value rotary encoder can be adjusted electronically to position value 0. Pulse
duration T > 10 ms.

Input level: "0" or unused = inactive.
Input level: "1" = Data output word is set to 0.

Type Code

FIV]|S]|5]8 - 3 N]j-]10]0
[ |
Number of bits singleturn
13 8192
Option 2
N Not expanded
Output code
B Binary
G Gray

Option 1

3  V/R,LATCH, PRESET
Exit position

A  Axial

R Radial

Connection type

K2 Cable @9 mm, 12 x2x 0.14 mm?, 2 m*
AD Plug connector type 9424, 19-pin
Shaft dimension/flange version

011 Shaft @10 mm x 20 mm with clamping flange

032 Shaft @6 mm x 10 mm with servo flange

Housing material

N Aluminium, powder coated

| Inox
Principle of operation
S  Singleturn
Shaft version
V  Solid shaft

Data format
F Fast parallel
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Singleturn absolute encoder
FSS58

Industrial standard housing @58 mm

13 Bit singleturn

Output code: gray and binary

Short-circuit proof push-pull output

Inputs for selecting counting direction, LATCH, and PRESET
Code change frequency up to 400 kHz

Recessed hollow shaft

e(UL)us

The emphasis for this series is on rapid data transfer. Position data are read directly out of the Gray code disc. The high code switching frequency
of 400 kHz is achieved by consciously avoiding the use of a microcontroller.

The FSS58 singleturn absolute encoder is equipped with a recessed hollow shaft. The encoder housing has a diameter of 58 mm. The recessed
hollow shaft is available with diameters of 10 mm, 12 mm and 15 mm.

This version in particular represents a simple and cost-effective mounting solution. The shaft hub connection is already integrated into the rotary
encoder. The rotary encoder is held in place by a torque rest.

Connector 9424, axial

72 72
3.3 ~28 063
1.3
S 14
oI * o
8la] = —ts ——— ] 3
h
-
i 32
| <
o
S
° a - 2
“:’ g 18 Connector 9424, radial 5
? 3| max. insertion depth = 30 30
& 5| min. insertion depth = 15
Recessed hollow shaft ** Aluminium: d = 59, stainless steel: d = 61
72 72
3.3 ~28 063
1.3
- Cable gland = N
‘ PG, axial Y N\
[¢]
Q| X * o
8a =) s S 3
|
1 { 3.2
Cable gland g’?
5. | max.insertion PG, radial
B © | depth =30 — | r1
5 @ | min. insertion pa— ﬂC7)O
E‘ g depth =15 { 27 o5
30
~18

*

Recessed hollow shaft ** Aluminium: d = 59, stainless steel: d = 61
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Singleturn absolute encoder

Technical Data

Electrical specifications

Operating voltage Us
No-load supply current lo
Power consumption Po
Linearity

Output code

Code course (counting direction)
Code preparation time
Interface
Interface type
Resolution
Single turn
Load current
Voltage drop
Signal voltage
High
Low
Rise time
De-energized delay
Code change frequency
Input 1
Input type
Signal voltage
High
Low
Input current
Signal duration
Switch-on delay
Switch-off delay
Input 2
Input type
Signal voltage
High
Low
Input current
Signal duration
Switch-on delay
Switch-off delay
Input 3
Input type
Signal voltage
High
Low
Input current
Signal duration
Switch-on delay
Connection
Connector
Cable
Standard conformity
Degree of protection
Climatic testing
Emitted interference

10...30VDC

max. 140 mA

<2 W, without output drivers

+0.5 LSB

Gray code, binary code and Gray excess code

cw ascending (clockwise rotation, code course ascending)
0.3 ms

Push-pull, parallel , short-circuit protected

13 Bit
20 mA
<25V

operating voltage minus voltage drop
<28V

300 ns

300 ns

400 kHz

Selection of counting direction (cw/ccw)

10...30V
0..2V
<6 mA
min. 10 ms
>1ms

>1ms

Temporary storage (LATCH)

10...30V
0..2V
<6 mA
min. 100 ps
<0.1ms
<0.1ms

zero-set (PRESET)

10...30V
0..2V
<6 mA
min. 10 ms
<1ms

type 9424 (M23), 19-pin
29mm, 12x2x0.14 mm2, 2 m

DIN EN 60529, IP65
DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007
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Singleturn absolute encoder

Technical Data

Noise immunity
Shock resistance
Vibration resistance
Approvals and certificates
UL approval
Ambient conditions
Operating temperature

Storage temperature
Mechanical specifications
Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque

Accessories

P 9424
= ACC-PACK-ABS-_S_58
o015

L

ACC-PACK-ABS-_S_58

P AL

ACC-PACK-ABS-_S_58

e AL

ACC-PACK-ABS-_S_58

e AL

EN 61000-6-2:2005
DIN EN 60068-2-27, 100 g, 6 ms
DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40 ...85°C (-40 ... 185 °F)
cable models:

-30 ... 70 °C (rigid wiring)
-5 ... 70 °C (flexible wiring)

-40 ... 85 °C (-40 ... 185 °F) (cable models: -5 ... 70 °C)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 200 g (combination 1)
approx. 400 g (combination 2)

max. 12000 min -

30 gcm?

<5Ncm

Female cordset

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
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Singleturn absolute encoder FSS58

Connection

Signal Cable @9 mm, 24-core Connector 9424, 19-pin Explanation

GND (rotary encoder) White 6 Power supply

Uy, (rotary encoder) Brown 12 Power supply

Data bit 1 Green 1 Data output

Data bit 2 Yellow 2 Data output

Data bit 3 Grey 3 Data output

Data bit 4 Pink 4 Data output

Data bit 5 Blue 5 Data output

Data bit 6 Red 7 Data output

Data bit 7 Black 8 Data output

Data bit 8 Violet 9 Data output

Data bit 9 Grey/Pink 10 Data output

Data bit 10 Red/Blue 11 Data output

Data bit 11 White/Green 13 Data output

Data bit 12 Brown/Green 14 Data output

Data bit 13 White/Yellow 15 Data output
White/Grey - Reserved
Grey/Brown 19 Reserved

V/R White/Pink 16 Input for selection of counting direction

LATCH Pink/Brown 17 Temporary storage input
White/Blue - Reserved

PRESET Brown/Blue 18 Zero setting input
White/Red - Reserved
Brown/Red - Reserved

171019 9 8 16 7

Inputs
Input for temporary storage (LATCH) Input level: "0" 0V ...2V, Input for selection of counting direction (V/R)
Input zero setting (PRESET) "" 10V .. 30V
le <6 mA
Pull up
IN IN
Filter — Logic Filter — Logic
l Ue QP Ild l v
M ull down N

Input for selection of counting direction (V/R)

The counting direction for the absolute value rotary encoder as seen looking on the shaft is defined as right rotating (cw) rising
or descending. The counting direction can be reversed with the V/R input. If the input is not used, the counting direction is defined
as rising (standard), the level is at "1". Pulse duration T > 10 ms.

Input level: "1" or unused = rising code value with direction of rotation cw.
Input level: "0" = descending code value for direction of rotation cw.

Input for temporary storage (LATCH)

With LATCH input "active", the position data on the parallel interface are "frozen". This makes it possible to accept position data
without errors (especially for binary position data), since any change in the data during the read procedure is prevented. If this
input is unused, its value is "0". Pulse duration T > 100 ps.

Input level: "1" = position data saved and stable at the output.
Input level: "0" or unused = position data free running at the output.

Input zero setting (PRESET)

By means of the PRESET input, the absolute value rotary encoder can be adjusted electronically to position value 0. Pulse
duration T > 10 ms.



Singleturn absolute encoder FSS58

Input level: "0" or unused = inactive.
Input level: "1" = Data output word is set to 0.

Type Code



Singleturn absolute encoder

F1A
F2A
F3A

| Inox*
Principle of operation

S  Singleturn

Shaft version

S Recessed hollw shaft

Data format

F Fast parallel

Housing material
N Aluminium, powder coated

3 N|-]JoO0]oO
!
Option 2
N Not expanded
Output code
B Binary
G Gray
Option 1
3 V/R, LATCH, PRESET
Exit position
A Axial
R  Radial

Connection type
K2 Cable @9 mm, 12 x 2 x 0.14 mm?, 2 m*
AD Plug connector type 9424, 19-pin

Shaft dimension/flange version

Recessed hollow shaft @10 mm x 30 mm
Recessed hollow shaft @12 mm x 30 mm
Recessed hollow shaft @15 mm x 30 mm

H_l

Number of bits singleturn

13

8192

FSS58

* Housing material | only available with axial exit position
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Singleturn absolute encoder
EVS58-TZ

Industrial standard housing @58 mm
Ethernet interface with TCP/IP

16 Bit singleturn

Integrated webserver

Servo or clamping flange

e(UL)us

Absolute rotary encoders deliver an absolute step value for each angle setting.

The absolute encoder has a maximum basic resolution of 65536 steps per revolution (16 Bits).

The Ethernet interface of this absolute encoder supports the TCP/IP protocol. The integrated webserver provides Java applets, which allow the
whgk?I pgramgterisation of the encoder via any web browser. The following operation modes can be selected:

¢ Polled mode

« Cyclic mode
« Change of state mode
The device is designed for shaft mounting and is available in servo flange or clamping flange design.

Servo flange
77.2 3x M4

10
§I

058
05017
58.6

o
-
21

Socket Plug
M12x 1 M12x1
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Singleturn absolute encoder

EVS58-TZ

Clamping flange

3x M3 3x M4
30 77.2 76 76
10 35.7 15 °
g2
SO0
~ 18 \
sl o |
B|B|e|S| 1 L < 2
Q| . 18 = lg '5 [S)
3 |3
] 11 d{
29.2

Socket Plug
M12x1 M12x 1

Technical Data

General specifications
Detection type
Device type
Functional safety related parameters
MTTFq4
Mission Time (Ty)
L1o
Diagnostic Coverage (DC)
Electrical specifications
Operating voltage Us
Power consumption Po
Linearity

Output code
Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Physical
Transfer rate
Connection
Connector

Standard conformity
Degree of protection

Climatic testing

Emitted interference

Noise immunity

Shock resistance

Vibration resistance
Approvals and certificates

UL approval

photoelectric sampling
Singleturn absolute encoder

130a

20a

1.9 E+11 at 6000 rpm and 20/40 N axial/radial shaft load
0%

10...30V DC
max. 4 W

+0.5 LSB (upto 12 Bit)
+2 LSB (upto 16 Bit)

binary code

programmable, ) ) )
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

TCP/IP

up to 16 Bit

up to 16 Bit

Ethernet

10 MBit/s / 100 MBit/s

Ethernet: 1 socket M12 x 1, 4-pin, D-coded
Supply: 1 plug M12 x 1, 5-pin, A-coded

DIN EN 60529,
shaft side: IP64 (without shaft seal)/IP66 (with shaft seal)
housing side: IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 1000 Hz

cULus Listed, General Purpose, Class 2 Power Source
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Singleturn absolute encoder EVS58-TZ

Technical Data

Ambient conditions
Operating temperature 0...60 °C (32 ... 140 °F) Standard , with Option T -40 ... 85 °C (-40 ... 185 °F)
Storage temperature -40 ...85°C (-40 ... 185 °F)

Mechanical specifications

Material housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

Mass approx. 500 g
Rotational speed max. 12000 min - without shaft seal
max. 3000 min ! with shaft seal
Moment of inertia 30 gcm?
Starting torque < 3 Nem without shaft seal
<5 Ncm with shaft seal
Shaft load
Axial 40N
Radial 110N
Accessories
9203 Angled flange
V1SD-G-ABG-PG9 Male connector M12 straight D-coded 4-pin, for cable diameter 5 - 8 mm, shielded, field-attachable

V1SD-G-2M-PUR-ABG-  Connection cable, M12 to RJ-45, PUR cable 4-pin, CAT5e

;.-&.' l
&
P2
: > V45-G
— V15-G-YE2M-PVC Female cordset, M12, 5-pin, PVC cable
° 9300 Mounting bracket for servo flange
— V15-G-YE5M-PVC Female cordset, M12, 5-pin, PVC cable
V15-G-PG9 Female connector M12 straight A-coded 5-pin, for cable diameter 6 - 8 mm, field-attachable
L ’
MBT-36ALS Spring-loaded mounting bracket with a diameter of 36 mm
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Singleturn absolute encoder EVS58-TZ

Connection
Pin Male connector M12 x 1, Female connector M12 x 1,
5-pin, A-coded 4-pin, D-coded
1 +24V Tx +
2 +24V Rx +
3 ov Tx -
4 ov Rx -
5 PE
4 3 3 4
5
1 2 2 1

S2: IP address
ON: locked

. OFF: adjustable
LED-window

Voltage supply Ethernet-Port

LED-indicators Set switch S2 to position OFF. The IP address can be
1ED Colour | Meaning adjusted now. !n sw_itch position ON, the IP address is
Rx1 vellow | Data traffic on Port 1 blocked to avoid unintended change.
Link1 green | Connection to an Ethernet device on Port 1 The rotary switches and switch S1 are without any function.
Coll red Bus collision on Port 1
Err red Internal error
Run green Ethernet interface ready to work

IP address adjustment

Type Code
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Singleturn absolute encoder EVS58-TZ

Order code

V|S|5]8|N]- T]Z]JR]0]B -10]oO

I H_l

Number of bits singleturn
13 8192 (standard)
16 65536

Temp.

N Standard0...60°C

T  Option-40...85°C

Output code

B binary

Option

0 none

Exit position

R radial

Connection type / protocol

TZ TCP/IP protocol, 1 female connector/1 male connector, M12 x 1

Flange version

1 Clamping flange

2 Servo flange

Shaft dimensions

01 Shaft @10 mm x 20 mm

03 Shaft @6 mm x 10 mm

Housing material

N Aluminium, powder coated

W Aluminium, powder coated with shaft seal

Function principle

S  Singleturn
Shaft version
\'} Solid shaft

Data format

E

Ethernet

Installation

Anti-interference measures

The use of highly sophisticated microelectronics requires a consistently implemented anti-interference and wiring concept. This
becomes all the more important the more compact the constructions are and the higher the demands are on the performance of
modern machines.

The following installation instructions and proposals apply for "normal industrial environments". There is no ideal solution for all
interfering environments.

When the following measures are applied, the encoder should be in perfect working order:

Termination of the serial line with a 120 Q resistor (between Receive/Transmit and Receive/Transmit) at the beginning and
end of the serial line (e. g. the control and the last encoder).

The wiring of the encoder should be laid at a large distance to energy lines which could cause interferences.

Cable cross-section of the screen at least 4 mm?®.

Cable cross-section at least 0,14 mm?.

The wiring of the screen and 0 V should be arranged radially, if and when possible.

Do not kink or jam the cables.

Adhere to the minimum bending radius as given in the data sheet and avoid tensile as well as shearing load.

Operating instructions

Every encoder manufactured by Pepperl+Fuchs leaves the factory in a perfect condition. In order to ensure this quality as well as
a faultless operation, the following specifications have to be taken into consideration:

Avoid any impact on the housing and in particular on the encoder shaft as well as the axial and radial overload of the encoder
shaft.

The accuracy and service life of the encoder is guaranteed only, if a suitable coupling is used.

The operating voltage for the encoder and the follow-up device (e. g. control) has to be switched on and off simultaneously.
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Singleturn absolute encoder EVS58-TZ

* Any wiring work has to be carried out with the system in a dead condition.
¢ The maximum operating voltages must not be exceeded. The devices have to be operated at extra-low safety voltage.
Notes on connecting the electric screening

The immunity to interference of a plant depends on the correct screening. In this field installation faults occur frequently. Often
the screen is applied to one side only, and is then soldered to the earthing terminal with a wire, which is a valid procedure in LF
engineering. However, in case of EMC the rules of HF engineering apply.

One basic goal in HF engineering is to pass the HF energy to earth at an impedance as low as possible as otherwise energy would
discharge into the cable. A low impedance is achieved by a large-surface connection to metal surfaces.

The following instructions have to be observed:

* Apply the screen on both sides to a "common earth" in a large surface, if there is no risk of equipotential currents.

* The screen has to be passed behind the insulation and has to be clamped on a large surface below the tension relief.

* In case of cable connections to screw-type terminals, the tension relief has to be connected to an earthed surface.

¢ If plugs are used, metallised plugs only should be fitted (such as sub D plugs with metallised housing). Please observe the
direct connection of the tension relief to the housing.

Advantage: metalised connector,
shield

clamped with the strain
relief

clamp
Disadvantage: soldering shield on

Safety instructions

Please observe the national safety and accident prevention regulations as well as the subsequent safety
instructions in these operating instructions when working on encoders.
If failures cannot be remedied, the device has to be shut down and has to be secured against accidental operation.

Repairs may be carried out only by the manufacturer. Entry into and modifications of the device are not
permissible.

Tighten the clamping ring only, if a shaft has been fitted in the area of the clamping ring (hollow shaft encoders).
Tighten all screws and plug connectors prior to operating the encoder.

Do not stand on the encoder!

Do not remachine the drive shaft!

Avoid impact!

Do not remachine the housing!
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Singleturn absolute encoder
ESS58-TZ

m Industrial standard housing &58 mm
m Ethernet interface with TCP/IP

m 16 Bit singleturn

m Integrated webserver

m Recessed hollow shaft

e(UL)us

In addition to the CANopen-, DeviceNet-, PROFIBUS- and AS-Interface encoders, we have broadened our product line of bus-capable absolute
encoders with the ESS58 for Ethernet.

Absolute rotary encoders deliver an absolute step value for each angle setting.

The absolute encoder has a maximum basic resolution of 65536 steps per revolution (16 Bits).

The Ethernet interface of this absolute encoder supports the TCP/IP protocol. The integrated webserver provides Java applets, which allow the
whole parameterisation of the encoder via any web browser. In addition to various functions like resolution adjustment, e -mail-services, change of
thePI F;I agdre%s and many others, the following operation modes can be selected:

¢ Polled mode

« Cyclic mode
« Change of state mode

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

Recessed hollow shaft
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29.2 60
. . Socket Plug
shaft can be reduced to @10F7 or g12F7 by using an adapter Mi2x 1 M12 x 1
Technical Data
General specifications
Detection type photoelectric sampling
Device type Singleturn absolute encoder
Functional safety related parameters
MTTFy 130 a
Mission Time (Ty) 20a
Lo 1.9 E+11 at 6000 rpm and 20/40 N axial/radial shaft load
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Singleturn absolute encoder

ESS58-TZ

Technical Data

Diagnostic Coverage (DC)

Electrical specifications
Operating voltage Us
Power consumption Po
Linearity
Output code
Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Physical
Transfer rate
Connection
Connector

Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Approvals and certificates
UL approval
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material

Mass
Rotational speed

Moment of inertia
Starting torque

Tightening torque, fastening screws
Shaft load

Angle offset

Axial offset

Radial offset

0%

10...30VDC
max. 4 W
+0.5LSB (12 Bit) ,
binary code

programmable, ) ) )
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

TCP/IP

up to 16 Bit

up to 16 Bit

Ethernet

10 MBit/s / 100 MBit/s

Ethernet: 1 socket M12 x 1, 4-pin, D-coded
Supply: 1 plug M12 x 1, 5-pin, A-coded

DIN EN 60529,
shaft side: IP64 (without shaft seal)/IP66 (with shaft seal)
housing side: IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 1000 Hz

cULus Listed, General Purpose, Class 2 Power Source

0...60°C (32 ... 140 °F) Standard , with Option T -40 ... 85 °C (-4

-40 ...85°C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

approx. 500 g

max. 12000 min - without shaft seal
max. 3000 min -1 with shaft seal

30 gcm?

< 3 Ncm without shaft seal
< 5 Ncm with shaft seal

max. 1.8 Nm

+0.9°
static: + 0.3 mm, dynamic: £ 0.1 mm
static: £ 0.5 mm, dynamic: £ 0.2 mm

... 185°F)

Accessories

—— V15-G-YE2M-PVC

T V15-G-YE5M-PVC

Female cordset, M12, 5-pin, PVC cable

Female cordset, M12, 5-pin, PVC cable
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Singleturn absolute encoder ESS58-TZ

Accessories

. V1SD-G-ABG-PG9

V1SD-G-2M-PUR-ABG-

V45-G

V15-G-PG9
? ’
= ACC-PACK-ABS-_S_58
; j o015

. ACC-PACK-ABS-_S_58
é‘ % o14

- ACC-PACK-ABS-_S_58
é‘ % 012

. ACC-PACK-ABS-_S_58
é‘ % o010

Male connector M12 straight D-coded 4-pin, for cable diameter 5 - 8 mm, shielded, field-attachable

Connection cable, M12 to RJ-45, PUR cable 4-pin, CAT5e

Female connector M12 straight A-coded 5-pin, for cable diameter 6 - 8 mm, field-attachable

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
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Singleturn absolute encoder ESS58-TZ

Connection
Pin Male connector M12 x 1, Female connector M12 x 1,
5-pin, A-coded 4-pin, D-coded
1 +24V Tx +
2 +24V Rx +
3 ov Tx -
4 ov Rx -
5 PE
4 3 3 4
5
1 2 2 1

S2: IP address
ON: locked

. OFF: adjustable
LED-window

Voltage supply Ethernet-Port

LED-indicators Set switch S2 to position OFF. The IP address can be
1ED Colour | Meaning adjusted now. !n sw_itch position ON, the IP address is
Rx1 vellow | Data traffic on Port 1 blocked to avoid unintended change.
Link1 green | Connection to an Ethernet device on Port 1 The rotary switches and switch S1 are without any function.
Coll red Bus collision on Port 1
Err red Internal error
Run green Ethernet interface ready to work

IP address adjustment

Type Code



g.pdf

Release date: 2022-12-12 Date of issue: 2022-12-12 Filename: t31168_en

Singleturn absolute encoder ESS58-TZ
Order code
E|S]S|5]8]|N]|- T]J]Z|R]JO0]B -jJo0]oO

] | H_l

Number of bits singleturn
13 8192 (standard)
16 65536

Temp.

N Standard0...60°C

T  Option-40...85°C

Output code

B binary

Option

0 none

Exit position

R radial

Connection type / protocol

TZ TCP/IP protocol, 1 female connector/1 male connector, M12 x 1

Shaft dimensions

F1A  Recessed hollow shaft @10 mm x 30 mm

F2A Recessed hollow shaft @12 mm x 30 mm

F3A  Recessed hollow shaft @15 mm x 30 mm

Housing material

N Aluminium, powder coated

W Aluminium, powder coated with shaft seal

Function principle

S  Singleturn

Shaft version

S  Recessed hollow shaft

Data format

E

Ethernet

Installation

Anti-interference measures

The use of highly sophisticated microelectronics requires a consistently implemented anti-interference and wiring concept. This
becomes all the more important the more compact the constructions are and the higher the demands are on the performance of
modern machines.

The following installation instructions and proposals apply for "normal industrial environments". There is no ideal solution for all
interfering environments.

When the following measures are applied, the encoder should be in perfect working order:

Termination of the serial line with a 120 Q resistor (between Receive/Transmit and Receive/Transmit) at the beginning and
end of the serial line (e. g. the control and the last encoder).

The wiring of the encoder should be laid at a large distance to energy lines which could cause interferences.

Cable cross-section of the screen at least 4 mm?.

Cable cross-section at least 0,14 mm?.

The wiring of the screen and 0 V should be arranged radially, if and when possible.

Do not kink or jam the cables.

Adhere to the minimum bending radius as given in the data sheet and avoid tensile as well as shearing load.

Operating instructions

Every encoder manufactured by Pepperl+Fuchs leaves the factory in a perfect condition. In order to ensure this quality as well as
a faultless operation, the following specifications have to be taken into consideration:

Avoid any impact on the housing and in particular on the encoder shaft as well as the axial and radial overload of the encoder
shaft.

The accuracy and service life of the encoder is guaranteed only, if a suitable coupling is used.

The operating voltage for the encoder and the follow-up device (e. g. control) has to be switched on and off simultaneously.
Any wiring work has to be carried out with the system in a dead condition.

The maximum operating voltages must not be exceeded. The devices have to be operated at extra-low safety voltage.
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Singleturn absolute encoder ESS58-TZ

Notes on connecting the electric screening

The immunity to interference of a plant depends on the correct screening. In this field installation faults occur frequently. Often
the screen is applied to one side only, and is then soldered to the earthing terminal with a wire, which is a valid procedure in LF
engineering. However, in case of EMC the rules of HF engineering apply.

One basic goal in HF engineering is to pass the HF energy to earth at an impedance as low as possible as otherwise energy would
discharge into the cable. A low impedance is achieved by a large-surface connection to metal surfaces.

The following instructions have to be observed:

* Apply the screen on both sides to a "common earth" in a large surface, if there is no risk of equipotential currents.

e The screen has to be passed behind the insulation and has to be clamped on a large surface below the tension relief.

¢ In case of cable connections to screw-type terminals, the tension relief has to be connected to an earthed surface.

* If plugs are used, metallised plugs only should be fitted (such as sub D plugs with metallised housing). Please observe the
direct connection of the tension relief to the housing.

Advantage: metalised connector,
shield

clamped with the strain
relief

clamp
Disadvantage: soldering shield on

Safety instructions

Please observe the national safety and accident prevention regulations as well as the subsequent safety
instructions in these operating instructions when working on encoders.
If failures cannot be remedied, the device has to be shut down and has to be secured against accidental operation.

Repairs may be carried out only by the manufacturer. Entry into and modifications of the device are not
permissible.

Tighten the clamping ring only, if a shaft has been fitted in the area of the clamping ring (hollow shaft encoders).
Tighten all screws and plug connectors prior to operating the encoder.

Do not stand on the encoder!

Do not remachine the drive shaft!

Avoid impact!

Do not remachine the housing!
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Singleturn absolute encoder
ESS58-PN

Industrial standard housing @58 mm

PROFINET IRT

16 Bit singleturn

Recessed hollow shaft

Network loop through by means of integrated 2 port switch (IRT
capable)

IP address resettable

No DIP switches for address setting

Mechanical compatibility with all major encoders with fieldbus
interface

m Status LEDs

®

C€ &= 555

In addition to the CANopen-, DeviceNet-, PROFIBUS- and AS-Interface encoders, we have broadened our product line of bus-capable absolute
encoders with the ESS58 for Ethernet.

Absolute rotary encoders deliver an absolute step value for each angle setting. This device has a maximum basic resolution of 65536 steps per
revolution (16 bits).

The Ethernet interface of this absolute encoder supports the Profinet protocol. The integrated webserver provides Java applets, which allow the
whole parameterisation of the encoder via any web browser. In addition to various functions like resolution adjustment, e-mail-services, change of
the IP address and many others, the following operation modes can be selected:

« Polled mode

« Cyclic mode
¢ Change of state mode

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

27.5

£y
€ 2] max. insertion
S g depth = 30
E‘ S| min. insertion
“| depth=15
L: Singleturn =87
Multiturn =98
Technical Data
General specifications
Detection type photoelectric sampling
Device type Singleturn absolute encoder
UL File Number E223176 "For use in NFPA 79 Applications only" , if UL marking is marked on the
product.

Functional safety related parameters
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Singleturn absolute encoder

ESS58-PN

Technical Data

MTTFq4

Mission Time (Ty)

Lo

Diagnostic Coverage (DC)
Electrical specifications

Operating voltage

Power consumption

Linearity

Output code

Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Physical
Transfer rate
Cycle time
Connection
Connector

Standard conformity
Degree of protection

Climatic testing

Emitted interference

Noise immunity

Shock resistance

Vibration resistance
Approvals and certificates

UL approval

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications
Material

Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque

Tightening torque, fastening screws

Shaft load
Angle offset
Axial offset

130 a

20a

1.9 E+11 at 6000 rpm and 20/40 N axial/radial shaft load
0%

10...30VDC
max. 4 W
+0.5LSB (12 Bit),
binary code

programmable, ) ] ]
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

PROFINET IO

up to 16 Bit

up to 16 Bit

Ethernet

100 MBit/s

<1ms (IRT); <10 ms (RT)

Ethernet: 2 sockets M12 x 1, 4-pin, D-coded
Supply: 1 plug M12 x 1, 4-pin, A-coded

DIN EN 60529,

shaft side: IP64 (without shaft seal)/IP66 (with shaft seal)
housing side: IP65

Stainless steel version (INOX): completely IP67

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source , if UL marking is marked on
the product.

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel 1.4305 / AISI 303
flange: stainless steel 1.4301 / AIS| 304
shaft: stainless steel 1.4305 / AISI 303

approx. 360 g (combination 1)
approx. 910 g (combination 2)

max. 12000 min -

30 gcm?

< 3 Ncm (version without shaft seal)
max. 1.8 Nm

+0.9°
static: + 0.3 mm, dynamic: £ 0.1 mm
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Singleturn absolute encoder ESS58-PN

Technical Data

Radial offset static: + 0.5 mm, dynamic: + 0.2 mm

Type Code

Structure of the type code

LE[s[s[s5[8]M]-]@]@]@]P[N[JR[O[B]JN[-J]O0[O0][®]O]
E Data format

E Ethernet

S Shaft version

S Recessed hollow shaft

S Function principle

S Singleturn

58 Housing diameter

58 58 mm

|

Housing material

Aluminum, powder coated

Aluminum, powder coated with shaft seal
Stainless steel

<[z

(2) (2) (2) Shaft dimensions

F1A Recessed hollow shaft @10 mm x 30 mm

F2A Recessed hollow shaft @12 mm x 30 mm

F3A Recessed hollow shaft @15 mm x 30 mm

PN Connection type / protocol

PN Profinet protocol, 1 female connector/1 male connector, M12 x 1

] Exit position

R Radial

0 Option

0 None

] Output code

B Binary

\ Temperature

N Normal

(3) (3) Number of bits singleturn

13 13 Bits : 8192 pulses (standard)

16 16 Bits : 65536 pulses

Accessories

o ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm
) | o015

. =P

— ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm
@..' i b o014

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm
) o012

— ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
@..' i b4 210



Singleturn absolute encoder ESS58-PN
Connection
Pin Voltage supply Ethernet
Male connector M12 x 1, 4-pin, A-coded Female connector M12 x 1, 4-pin, D-coded
1 +VS (15... 30 VDC) Tx +
2 n.c. Rx +
3 GND (0V) Tx -
4 n.c. Rx -
4 3 3 4
1 2 2 1

Diagnostic LEDs

LED Color Description for LED = ON

Active1 Yellow Incoming and outgoing data traffic for port 1

Link1* Green Connection to other Ethernet devices on port 1 /\
Active2 | Yellow Incoming and outgoing data traffic for port 2 Link 1 @ Link 2
Link2* Green Connection to other Ethernet devices on port 2 Active 1 S Sat Active2
Stat1 Green Status 1, details see table below ®
Stat2 Red Status 2, details see table below

* flashes with 2 Hz if engineering identification call is activated and link
connection is available

Port1

\_Port2

PWR_/

g.pdf

Release date: 2022-12-12 Date of issue: 2022-12-12 Filename: t37195_en:

Stat1 (green) Stat2 (red) | Meaning Cause
bus failure
off off No power
on on No connection to another device * bus disconnected
Criteria: no data exchange * Master not available / switched off
on flashes " Parameterization fault, no data * Slave not configured yet or wrong configuration
exchange * Wrong station address assigned (but not outside
the permitted range)
Criteria: data exchange correct.
* Actual configuration of the slave differs from the
However, the slave did not switch nominal configuration
to the data exchange mode.
on off Data exchange.
Slave and operation ok.

1) flashing frequency 0.5 Hz for at least 3 seconds
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Singleturn absolute encoder
EVS58-PN

Industrial standard housing @58 mm

PROFINET IRT

16 Bit singleturn

Servo or clamping flange

Network loop through by means of integrated 2 port switch (IRT
capable)

IP address resettable

No DIP switches for address setting

m Mechanical compatibility with all major encoders with fieldbus
interface

m Status LEDs

C€ & &5

In addition to the CANopen-, DeviceNet-, PROFIBUS- and AS-Interface encoders, we have broadened our product line of bus-capable absolute
encoders with the EVS58 for Ethernet.

Absolute rotary encoders deliver an absolute step value for each angle setting. This device has a maximum basic resolution of 65536 steps per
revolution (16 bits).

The Ethernet interface of this absolute encoder supports the Profinet protocol. The integrated webserver provides Java applets, which allow the
whole parameterisation of the encoder via any web browser. In addition to various functions like resolution adjustment, e-mail-services, change of
the IP address and many others, the following operation modes can be selected:

« Polled mode

« Cyclic mode

¢ Change of state mode

The device is designed for shaft mounting and is available in servo flange or clamping flange design.

4 L
275
(<o)
g
ol = x © o
. R <
2|3 £ o 9 o ©
1o g
3 3
12.7

* Singleturn: L = 69, Multiturn : L = 80
** Aluminum: d = 59. stainless steel: d = 61
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0 58
053

Singleturn absolute encoder

30 L
10 275

18

12.7

* Singleturn: L = 69, Multiturn : L = 80
** Aluminum: d = 59. stainless steel: d = 61

Detection type
Device type
UL File Number

Functional safety related parameters

MTTF4

Mission Time (Ty)

Lio

Diagnostic Coverage (DC)

Electrical specifications

Operating voltage Ug
Power consumption Po
Linearity

Qutput code

Code course (counting direction)

Interface

Interface type
Resolution
Single turn
Overall resolution
Physical
Transfer rate
Cycle time

Connection

Connector

Standard conformity

Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

3xM4x0.7
V6

EVS58-PN

3xM3x0.5
16

3x120°

80.9

Technical Data

General specifications

photoelectric sampling
Singleturn absolute encoder

E223176 "For use in NFPA 79 Applications only" , if UL marking is marked on the
product.

130 a

20a

1.9 E+11 at 6000 rpm and 20/40 N axial/radial shaft load
0%

10...30VDC
max. 4 W

+ 0.5 LSB (12 Bit)
binary code

programmable,
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

PROFINET IO

up to 16 Bit

up to 16 Bit

Ethernet

100 MBit/s

<1ms (IRT); <10 ms (RT)

Ethernet: 2 sockets M12 x 1, 4-pin, D-coded
Supply: 1 plug M12 x 1, 4-pin, A-coded

DIN EN 60529,

shaft side: IP64 (without shaft seal)/IP66 (with shaft seal)
housing side: IP65

Stainless steel version (INOX): completely IP67

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz
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Singleturn absolute encoder

Technical Data

EVS58-PN

Approvals and certificates
UL approval

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications
Material

Combination 1
Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Shaft load

Axial

Radial

Type Code

cULus Listed, General Purpose, Class 2 Power Source , if UL marking is marked on
the product.

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel 1.4305 / AlS| 303
flange: stainless steel 1.4301 / AlSI 304
shaft: stainless steel 1.4305 / AISI 303

approx. 370 g (combination 1)
approx. 840 g (combination 2)

max. 12000 min -
30 gcm?
< 3 Ncm (version without shaft seal)

40N
110N

Structure of the type code

LEJVv]s[s[as[MO]-[]T@]@]®]P]NJRJO[BJN[]-[J]o]o[®#H]®]
E Data format

E Ethernet

Vv Shaft version

\ Solid shaft

S Function principle

S Singleturn

58 Housing diameter

58 58 mm

|

Housing material
Aluminum, powder coated

Aluminum, powder coated with shaft seal

<[z

Stainless steel

(2) (2) Shaft dimensions

01 Shaft @10 mm x 20 mm

03 Shaft @6 mm x 10 mm

(€)) Flange

1 Clamping flange

2 Servo flange

PN Connection type / protocol
PN Profinet protocol, 1 female connector/1 male connector, M12 x 1
R Exit position

R Radial

0 Option

0 None
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Singleturn absolute encoder EVS58-PN

Type Code

] Output code
Binary

Temperature
Normal

Number of bits singleturn
13 Bits : 8192 pulses (standard)
16 16 Bits : 65536 pulses

Accessories

= 9203 Angled flange
|'§ l
° 9300 Mounting bracket for servo flange

MBT-36ALS Spring-loaded mounting bracket with a diameter of 36 mm
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Singleturn absolute encoder EVS58-PN

Connection

Pin Male connector M12 x 1, Female connector M12 x 1,
4-pin, A-coded 4-pin, D-coded
1 Supply voltage +Ug Tx +
2 - Rx +
3 oV Tx-
4 - Rx -

3 3

Diagnostic LEDs
LED Color Description for LED = ON
Active1 Yellow Incoming and outgoing data traffic for port 1
Link1* Green Connection to other Ethernet devices on port 1 /\
Active2 | Yellow Incoming and outgoing data traffic for port 2 Link 1 @ Link 2
Link2* Green Connection to other Ethernet devices on port 2 Active 1 S Sat Active2
Stat1 Green Status 1, details see table below ®
Stat2 Red Status 2, details see table below

* flashes with 2 Hz if engineering identification call is activated and link
connection is available

\_Port2 Port1 PWR /

\—/
| I | Y | A | | S ||
Stat1 (green) Stat2 (red) | Meaning Cause
bus failure

off off No power
on on No connection to another device * bus disconnected

Criteria: no data exchange * Master not available / switched off
on flashes " Parameterization fault, no data * Slave not configured yet or wrong configuration

exchange * Wrong station address assigned (but not outside

the permitted range)
Criteria: data exchange correct.
* Actual configuration of the slave differs from the
However, the slave did not switch nominal configuration

to the data exchange mode.

on off Data exchange.

Slave and operation ok.
1) flashing frequency 0.5 Hz for at least 3 seconds
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Singleturn absolute encoder
BSS58

Industrial standard housing @58 mm

13 Bit singleturn

Output code: gray and binary

Transfer of position data with 4 AS-Interface slaves
Parameterization and addressing via AS-Interface
Recessed hollow shaft

CE€ A4\

In modern machines and systems, binary sensors and actuators are connected together via AS-Interface.

Until now it was necessary to go back to the use of costly conventional wiring when wanting to use absolute encoders. The reason for this was that
the handshake mode with the control module of the analogue profile proved to be too slow for positioning tasks.

In order to meet the real-time demands of many applications, a multi-slave solution using the BSS58 AS-Interface rotary encoders was created.
The posit(i?n value of 13 Bits in length is transferred within a single cycle via the 4 integrated AS-Interface chips to the master and made available
to the PLC.

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest. This may simply be a slide-in pin that locks in the plastic receptacle integrated into the flange.

68.1
. 59 4 (6 deep)
| 36 4H7
|
8 & I .
Q| L RN | R —
©
' 3
8.8| -1
3.5 Y
Recessed hollow shaft 24{9 &
Technical Data
General specifications
Detection type photoelectric sampling
Device type Singleturn absolute encoder
Electrical specifications
Operating voltage Us 29.5..31.6VDC
No-load supply current lo max. starting current 155 mA , operating current max. 85 mA
Linearity +1 LSB
Output code programmable, Gray code, binary code
Code course (counting direction) programmable,

cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)



Singleturn absolute encoder

Technical Data

Interface
Interface type
Resolution
Single turn
Overall resolution
Transfer rate
Standard conformity
Connection
Connector
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material

Mass
Rotational speed
Moment of inertia
Starting torque
Tightening torque, fastening screws
Shaft load
Angle offset
Axial offset

AS-Interface

13 Bit

13 Bit

max. 0.167 MBit/s
AS-Interface

type V1, M12, 4-pin

DIN EN 60529, IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 11 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

-20...70°C (-4 ... 158 °F)
-25...85°C (-13 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

approx. 330 g
max. 10000 min -1
30 gcm?
<2Ncm

max. 1.8 Nm

-1 o
max. 1 mm



g.pdf

Release date: 2022-12-12 Date of issue: 2022-12-12 Filename: t37281_en

Singleturn absolute encoder BSS58

Connection

Signal V1 connector, 4-pin Explanation

AS-Interface + 1

Reserved 2 Not wired

AS-Interface - 3

Reserved 4 Not wired
143 2

Addresses
Slave A Slave B Slave C Slave D
Preset address 1 2 3 4
10 code 7 0 0 0
ID code F F F F

When readdressing by means of a bus master or a programming device, it is absolutely essential to assign different addresses to
A the four integrated AS-Interface chips.

Parameterization

Parameter bits
The four parameter bits of slave A are used to set the parameters of the rotary encoder.
The parameter bits of slave B, C and D are not used.

Status of Slave A
parameter bit PO P1 P2 P3
0 Gray code Transfer with flag bits Descending counting direction for clockwise rotation Not used
1 Binary code Transfer without flag bits Ascending counting direction for clockwise rotation Not used
Data bits

From the AS-Interface master to the rotary encoder

Data from the AS-Interface master are transferred to the rotary encoder via slave A, which works bidirectionally. Slaves B, C and
D work unidirectionally, i.e. they are incapable of receiving data.

Status of Slave A
D0/D1 or D2/D3 DO/D1 D2/D3
00 Normal mode Position data are not saved!
01 Rotary encoder is set to ¥ of the singleturn resolution. Position data are saved!
10 Rotary encoder is set to 0. Position data are saved!
11 Normal mode Position data are not saved!

When a change is made in data bits D2 and D3 from 01 to 10 or vice-versa, position data are resaved in the rotary encoder.

From the rotary encoder to the AS-Interface master

Depending on the value of parameter bit P1 of slave A, data transfer to the AS-Interface master takes place with or without flag
bits.

P1 = 1: Transfer without flag bits

Slave A Slave B Slave C Slave D

DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 | D2 | D3

Bit0 Bit 1 Bit2 Bit3 Bit 4 Bit5 Bit6 Bit7 Bit8 Bit9 Bit10 | Bit11 | Bit12 Not used!




Singleturn absolute encoder
P1 = 0: Transfer with flag bits MA, MB, MC, MD

BSS58

Slave A Slave B Slave C Slave D
DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3
Bit 0 Bit 1 Bit 2 MA Bit 3 Bit 4 Bit 5 MB Bit 6 Bit7 Bit 8 MC Bit 9 Bit10 | Bit 11 MD

Operating modes

Address assignments for the four slaves

The AS-Interface master accesses all slaves one after the other within an AS-Interface cycle in order to transfer output data to
slave A or to read in input data from the slaves. The singleturn absolute encoder uses only four AS-Interface chips to transfer the
position data that are 13 bits wide, i. e. four slave addresses are assigned.

Since these four slaves are queried one after the other, the data may originate from any one of four different sampling times. To
minimise the influence of this effect, sequential addresses (n, n+1, n+2 and n+3) should be assigned to slaves A, B, C and D.
Furthermore, it should be noted that slave A is responsible for controlling the functions of the absolute encoder. If the order of the
slavesis changed (D =n, C =n+1, B=n+2, A=n+3), the output word, which is supposed to be transmitted by the function control
module of the absolute encoder, will not be transmitted until slaves D, C and B have been read in.

A memory command would thus only take effect for slave A. The command would not take effect for slaves that were already read
until the next read cycle. Data consistency would be lost because of the change of order.

Temporary storage and transfer with flag bits

If individual telegrams of the four slaves to the AS-Interface master suffer interference, it may happen in spite of temporary
storage in the rotary encoder that the data that are transferred to the control module do not all originate from the same position
data set.

Transferring one flag bit for each slave makes it possible for the control module to check which position data set an individual
data set belongs to by comparing the four flag bits. Data bit D2 is used for this purpose.

Example:
Slave A Position data
Cycle Data bit D2 Slave A Slave B Slave C Slave D
1 0 XXX0 XXX0 XXX0 XXX0
2 1 XXX1 XXX1 XXX1 XXX1
3 0 XXX0 XXX0 XXX0 XXX0
4 1 XXX1 XXX1 XXX1 XXX1
etc.

Bit D2 is influenced by the control module.

Bit 4 of the input data corresponds to the value of this bit for each slave.

D2 is setto 0 in cycle 1. If the value of bit 4 of a slave were "1", that value would be derived from another cycle. This is a simple
way to recognise data consistency.

Transferring the flag bits, however, reduces the usable position data from 13 bits to 12. Masking out the fourth bit of each slave

increases slightly the effort of putting together the position data set in the control module.



Singleturn absolute encoder

Order code

BSS58

S 518N

Principle of operation
M Multiturn

S  Singleturn

Shaft version

S  Recessed hollow shaft

Data format

AS-Interface

] |

Bit combinations
Multiturn (see table)
Singleturn 0016 (16 bit = 65,536)
Option 2
N Not expanded
Output code
N  Selectable, binary/Gray

Option 1

0 No option
Exit position
R  Radial

Connection type
AV Plug connector M12 x 1, 4-pin

Shaft dimension/flange version

01A
02A

Housing material
N  Aluminium, powder coated

Recessed hollow shaft @10 mm x 21 mm
Recessed hollow shaft @12 mm x 21 mm
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Singleturn absolute encoder
BVS58

Industrial standard housing @58 mm

13 Bit singleturn

Output code: gray and binary

Transfer of position data with 4 AS-Interface slaves
Parameterization and addressing via AS-Interface
Servo or clamping flange

CE€ A4\

In modern machines and systems, binary sensors and actuators are connected together via AS-Interface.

Until now it was necessary to go back to the use of costly conventional wiring when wanting to use absolute encoders. The reason for this was that
the handshake mode with the control module of the analogue profile proved to be too slow for positioning tasks.

In order to meet the real-time demands of many applications, a multi-slave solution using the BVS58 AS-Interface rotary encoders was created.
The posit(i?n value of 13 Bits in length is transferred within a single cycle via the 4 integrated AS-Interface chips to the master and made available
to the PLC.

This singleturn absolute encoder is available either in clamping flange design with a shaft 10 mm in diameter x 20 mm or in servo flange design
with a shaft 6 mm in diameter x 10 mm.

19.5+1 57.3 SxM3 9

o 58
o 36f8

R

o 10h7
|
T

10 l;l 5 ‘ i

Camping flange
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Singleturn absolute encoder

1041 61.3 ,
| |
3 :E ,,,,,,,,, _
Ql &
4 3] 3

Servo flange

General specifications
Detection type
Device type
Electrical specifications
Operating voltage
No-load supply current
Linearity
Output code
Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Transfer rate
Standard conformity
Connection
Connector
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material

Mass

Rotational speed
Moment of inertia
Starting torque

Us

Technical Data

photoelectric sampling
Singleturn absolute encoder

29.5..31.6VDC

max. starting current 155 mA , operating current max. 85 mA
+1 LSB

programmable, Gray code, binary code

programmable,
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

AS-Interface

13 Bit

13 Bit

max. 0.167 MBit/s
AS-Interface

type V1, M12, 4-pin

DIN EN 60529, IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 11 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

20...70°C (-4 ... 158 °F)
-25...85°C (-13 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

approx. 330 g
max. 10000 min -1
30 gcm?
<2Ncm



Singleturn absolute encoder

BVS58
Technical Data
Shaft load
Axial 40 N at max. 6000 min-!
10 N at max. 12000 min-!
Radial

60 N at max. 6000 min-'
20 N at max. 12000 min"?

Accessories

T 9203 Angled flange
»&:.]
o 9300 Mounting bracket for servo flange

— MBT-36ALS Spring-loaded mounting bracket with a diameter of 36 mm
B
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Singleturn absolute encoder BVS58

Connection

Signal V1 connector, 4-pin Explanation

AS-Interface + 1

Reserved 2 Not wired

AS-Interface - 3

Reserved 4 Not wired
143 2

Addresses
Slave A Slave B Slave C Slave D
Preset address 1 2 3 4
10 code 7 0 0 0
ID code F F F F

When readdressing by means of a bus master or a programming device, it is absolutely essential to assign different addresses to
A the four integrated AS-Interface chips.

Parameterization

Parameter bits
The four parameter bits of slave A are used to set the parameters of the rotary encoder.
The parameter bits of slave B, C and D are not used.

Status of Slave A
parameter bit PO P1 P2 P3
0 Gray code Transfer with flag bits Descending counting direction for clockwise rotation Not used
1 Binary code Transfer without flag bits Ascending counting direction for clockwise rotation Not used
Data bits

From the AS-Interface master to the rotary encoder

Data from the AS-Interface master are transferred to the rotary encoder via slave A, which works bidirectionally. Slaves B, C and
D work unidirectionally, i.e. they are incapable of receiving data.

Status of Slave A
D0/D1 or D2/D3 DO/D1 D2/D3
00 Normal mode Position data are not saved!
01 Rotary encoder is set to ¥ of the singleturn resolution. Position data are saved!
10 Rotary encoder is set to 0. Position data are saved!
11 Normal mode Position data are not saved!

When a change is made in data bits D2 and D3 from 01 to 10 or vice-versa, position data are resaved in the rotary encoder.

From the rotary encoder to the AS-Interface master

Depending on the value of parameter bit P1 of slave A, data transfer to the AS-Interface master takes place with or without flag
bits.

P1 = 1: Transfer without flag bits

Slave A Slave B Slave C Slave D

DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 | D2 | D3

Bit0 Bit 1 Bit2 Bit3 Bit 4 Bit5 Bit6 Bit7 Bit8 Bit9 Bit10 | Bit11 | Bit12 Not used!




Singleturn absolute encoder
P1 = 0: Transfer with flag bits MA, MB, MC, MD

BVS58

Slave A Slave B Slave C Slave D
DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3 DO D1 D2 D3
Bit 0 Bit 1 Bit 2 MA Bit 3 Bit 4 Bit 5 MB Bit 6 Bit7 Bit 8 MC Bit 9 Bit10 | Bit 11 MD

Operating modes

Address assignments for the four slaves

The AS-Interface master accesses all slaves one after the other within an AS-Interface cycle in order to transfer output data to
slave A or to read in input data from the slaves. The singleturn absolute encoder uses only four AS-Interface chips to transfer the
position data that are 13 bits wide, i. e. four slave addresses are assigned.

Since these four slaves are queried one after the other, the data may originate from any one of four different sampling times. To
minimise the influence of this effect, sequential addresses (n, n+1, n+2 and n+3) should be assigned to slaves A, B, C and D.
Furthermore, it should be noted that slave A is responsible for controlling the functions of the absolute encoder. If the order of the
slavesis changed (D =n, C =n+1, B=n+2, A=n+3), the output word, which is supposed to be transmitted by the function control
module of the absolute encoder, will not be transmitted until slaves D, C and B have been read in.

A memory command would thus only take effect for slave A. The command would not take effect for slaves that were already read
until the next read cycle. Data consistency would be lost because of the change of order.

Temporary storage and transfer with flag bits

If individual telegrams of the four slaves to the AS-Interface master suffer interference, it may happen in spite of temporary
storage in the rotary encoder that the data that are transferred to the control module do not all originate from the same position
data set.

Transferring one flag bit for each slave makes it possible for the control module to check which position data set an individual
data set belongs to by comparing the four flag bits. Data bit D2 is used for this purpose.

Example:
Slave A Position data
Cycle Data bit D2 Slave A Slave B Slave C Slave D
1 0 XXX0 XXX0 XXX0 XXX0
2 1 XXX1 XXX1 XXX1 XXX1
3 0 XXX0 XXX0 XXX0 XXX0
4 1 XXX1 XXX1 XXX1 XXX1
etc.

Bit D2 is influenced by the control module.

Bit 4 of the input data corresponds to the value of this bit for each slave.

D2 is setto 0 in cycle 1. If the value of bit 4 of a slave were "1", that value would be derived from another cycle. This is a simple
way to recognise data consistency.

Transferring the flag bits, however, reduces the usable position data from 13 bits to 12. Masking out the fourth bit of each slave

increases slightly the effort of putting together the position data set in the control module.



Singleturn absolute encoder

Order code

BVS58

Vv 5]18|N]- A

|

AV

Housing material
N Aluminium, powder coated
Principle of operation

M Multiturn
S  Singleturn
Shaft version
V  Solid shaft

Data format

AS-Interface

Bit combinations (resolution)
Multiturn encoder (see table)

Singleturn encoder 0016
(16 bit = 65536)

Option 2

N Not expanded
Output code

N  Selectable, binary/Gray
Option 1

0 No option

Exit position

R Radial

Connection type

Plug connector M12 x 1, 4-pin

Shaft dimension/flange version
011 Shaft @10 mm x 20 mm with clamping flange
032 Shaft @6 mm x 10 mm with servo flange
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Singleturn absolute encoder
EVS58-1Z

Industrial standard housing @58 mm

EtherNet/IP

Up to 16 Bit singleturn

Servo or clamping flange

Network loop through by means of integrated 2 port switch
IP address resettable

No DIP switches for address setting

Compatible with Rockwell/ Allen Bradley/ Schneider control

Mechanical compatibility with all major encoders with fieldbus
interface

Rotary axis functionality

Status LEDs

Ethernet IP declaration of conformity
CIP encoder profile

C€ :@: Ethen\'et/IP

In addition to the CANopen-, DeviceNet-, PROFIBUS- and AS-Interface encoders, we have broadened our product line of bus-capable absolute
encoders with the EVS58 for Ethernet.

Absolute rotary encoders deliver an absolute step value for each angle setting. This device has a maximum basic resolution of 65536 steps per
revolution (16 bits). The device is designed for shaft assembly and is available in servo flange or clamping flange design.

4 L M4 x 0.7
27.5 3x120° 6

©
e
©
~
Q| = x ©
;
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QQ S)

ta‘
75.9

12.7

* Singleturn: L = 69, Multiturn : L = 80
** Aluminum: d = 59. stainless steel: d = 61
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Singleturn absolute encoder

o 58

30 L
10 275
18
BB :
SIS 1 °|
3 |35 T
127

* Singleturn: L = 69, Multiturn : L = 80
** Aluminum: d = 59. stainless steel: d = 61

i6
| I

EVS58-1Z

3xM3x0.5
16

3x120° /7

75.9

Technical Data

General specifications
Detection type
Device type
Functional safety related parameters
MTTFq4
Mission Time (Ty)
I-10h
Diagnostic Coverage (DC)
Electrical specifications
Operating voltage
Power consumption
Linearity
Output code
Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Physical
Transfer rate
Connection
Connector

Standard conformity
Degree of protection

Climatic testing

Emitted interference

Noise immunity

Shock resistance

Vibration resistance
Approvals and certificates

UL approval

Us
Po

photoelectric sampling
Singleturn absolute encoder

130a

20a

1.9 E+11 at 6000 rpm and 20/40 N axial/radial shaft load
0%

10...30VDC
max. 4 W
+0.5LSB (12 Bit) ,
binary code

programmable, ) ) ]
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

EtherNet/IP

up to 16 Bit
up to 16 Bit
Ethernet

100 MBit/s

Ethernet: 2 sockets M12 x 1, 4-pin, D-coded
Supply: 1 plug M12 x 1, 4-pin, A-coded

DIN EN 60529,

shaft side: IP64 (without shaft seal)/IP66 (with shaft seal)
housing side: IP65

Stainless steel version (INOX): completely IP67

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source
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Singleturn absolute encoder

EVS58-1Z

Technical Data

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications
Material

Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Shaft load

Axial

Radial

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel 1.4305 / AISI 303
flange: stainless steel 1.4301 / AlSI 304
shaft: stainless steel 1.4305 / AISI 303

approx. 370 g (combination 1)
approx. 840 g (combination 2)

max. 12000 min -!
30 gcm?
< 3 Ncm (version without shaft seal)

40N
110N

Accessories

- 9203
B l
' I 9300

MBT-36ALS

Angled flange

Mounting bracket for servo flange

Spring-loaded mounting bracket with a diameter of 36 mm
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Singleturn absolute encoder EVS58-1Z

Connection

Pin Male connector M12 x 1, Female connector M12 x 1,
4-pin, A-coded 4-pin, D-coded
1 Supply voltage +Ug Tx +
2 - Rx +
3 oV Tx-
4 - Rx -

3 3
Diagnostic LEDs
LED Color Description for LED = ON
Active1 Yellow Incoming and outgoing data traffic for port 1
Link1* Green Connection to other Ethernet devices on port 1 /\
Active2 | Yellow Incoming and outgoing data traffic for port 2 Athiir\;Zl @k'cnt:;i »
Link2* Green Connection to other Ethernet devices on port 2 Stz Statt
Stat1 Green Status 1, details see table below EtherNet/IPTM
Stat2 Red Status 2, details see table below conformance tested

* flashes with 2 Hz if engineering identification call is activated and link
connection is available

\_Port2 Port1 PWR /

\/
C T 1T 1 11—
Stat1 (green) | Stat2(red) | Meaning Cause
bus failure

off off No power
on on No connection to another device * bus disconnected

Criteria: no data exchange * Master not available / switched off
on flashes V) Parameterization fault, no data * Slave not configured yet or wrong configuration

exchange

Criteria: data exchange correct. * Wrong station address assigned (but not outside

However, the slave did not switch the permitted range)

to the data exchange mode.

* Actual configuration of the slave differs from the
nominal configuration

on off Data exchange.

Slave and operation ok.

1) flashing frequency 0.5 Hz for at least 3 seconds

Type Code



Singleturn absolute encoder EVS58-1Z

Order code
EJV|S|5]8]|N|- I11]Z|RJO]B|N|]-]JO0]O
| | ’JJ
Number of bits singleturn
13 8192 (standard)
16 65536
Temp.
N normal
Output code
B binary
Option
0 none
Exit position
R radial
Connection type / protocol
1z EtherNet/IP, 2 female connectors/1 male connector, M12 x 1

Flange version

1 Clamping flange
2 Servo flange
Shaft dimensions

01 Shaft @10 mm x 20 mm
03 Shaft @6 mm x 10 mm
Housing material

N Aluminium, powder coated

W Aluminium, powder coated with shaft seal
| Stainless steel

Function principle

S  Singleturn
Shaft version
\'} Solid shaft

Data format
E Ethernet
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Singleturn absolute encoder
ESS58-1Z

Industrial standard housing @58 mm

EtherNet/IP

Up to 30 Bit multiturn

Servo or clamping flange

Network loop through by means of integrated 2 port switch
IP address resettable

No DIP switches for address setting

Compatible with Rockwell/ Allen Bradley/ Schneider control

Mechanical compatibility with all major encoders with fieldbus
interface

Rotary axis functionality

Status LEDs

Ethernet IP declaration of conformity
CIP encoder profile

@« Ethen\et/IP’

In addition to the CANopen-, DeviceNet-, PROFIBUS- and AS-Interface encoders, we have broadened our product line of bus-capable absolute

encoders with the ESS58 for Ethernet.

Absolute rotary encoders deliver an absolute step value for each angle setting. This device has a maximum basic resolution of 65536 steps per

revolution (16 bits).

L
_ 275
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Technical Data

L: Singleturn =87

Multiturn =98

General specifications
Detection type
Device type
Functional safety related parameters
MTTFq4
Mission Time (Ty)
L1on
Diagnostic Coverage (DC)
Electrical specifications

photoelectric sampling
Singleturn absolute encoder

130 a

20a

1.9 E+11 at 6000 rpm and 20/40 N axial/radial shaft load
0%



Singleturn absolute encoder ESS58-1Z

Technical Data
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Operating voltage Ug 10...30VDC
Power consumption Po max. 4 W

Linearity +0.5LSB (12 Bit) ,
Output code binary code

Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Physical
Transfer rate
Connection
Connector

Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

Approvals and certificates

UL approval

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications

Material

Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque

Tightening torque, fastening screws

Shaft load
Angle offset
Axial offset
Radial offset

programmable, ) ) )
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

EtherNet/IP

up to 16 Bit
up to 16 Bit
Ethernet

100 MBit/s

Ethernet: 2 sockets M12 x 1, 4-pin, D-coded
Supply: 1 plug M12 x 1, 4-pin, A-coded

DIN EN 60529,

shaft side: IP64 (without shaft seal)/IP66 (with shaft seal)
housing side: IP65

Stainless steel version (INOX): completely IP67

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

0...60°C (32 ... 140 °F)
-40 ... 85°C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel 1.4305 / AISI 303
flange: stainless steel 1.4301 / AlSI 304
shaft: stainless steel 1.4305 / AISI 303

approx. 370 g (combination 1)
approx. 840 g (combination 2)

max. 12000 min -!

30 gcm?

< 3 Ncm (version without shaft seal)
max. 1.8 Nm

+09°
static: £ 0.3 mm, dynamic: £ 0.1 mm
static: = 0.5 mm, dynamic: + 0.2 mm

Accessories

o ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

% o015
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Singleturn absolute encoder ESS58-1Z

Accessories

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm
o14

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm
212

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
10
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Singleturn absolute encoder ESS58-1Z

Connection

Pin Male connector M12 x 1, Female connector M12 x 1,
4-pin, A-coded 4-pin, D-coded
1 Supply voltage +Ug Tx +
2 - Rx +
3 oV Tx-
4 - Rx -

3 3
Diagnostic LEDs
LED Color Description for LED = ON
Active1 Yellow Incoming and outgoing data traffic for port 1
Link1* Green Connection to other Ethernet devices on port 1 /\
Active2 | Yellow Incoming and outgoing data traffic for port 2 Athiir\;Zl @k'cnt:;i »
Link2* Green Connection to other Ethernet devices on port 2 Stz Statt
Stat1 Green Status 1, details see table below EtherNet/IPTM
Stat2 Red Status 2, details see table below conformance tested

* flashes with 2 Hz if engineering identification call is activated and link
connection is available

\_Port2 Port1 PWR /

\/
C T 1T 1 11—
Stat1 (green) | Stat2(red) | Meaning Cause
bus failure

off off No power
on on No connection to another device * bus disconnected

Criteria: no data exchange * Master not available / switched off
on flashes V) Parameterization fault, no data * Slave not configured yet or wrong configuration

exchange

Criteria: data exchange correct. * Wrong station address assigned (but not outside

However, the slave did not switch the permitted range)

to the data exchange mode.

* Actual configuration of the slave differs from the
nominal configuration

on off Data exchange.

Slave and operation ok.

1) flashing frequency 0.5 Hz for at least 3 seconds

Type Code



Singleturn absolute encoder

ESS58-1Z

| E

S|S|5]8]|N

z[rJo|B|N]|]-]Jo]oO |

N

|
Function principle

S  Singleturn

Shaft version

S Recessed hollow shaft

Data format

E

Ethernet

1Z
Shaft dimensions

Number of bits singleturn
13 8192 (standard)

16 65536
Temp.
N normal
Output code
B binary
Option
0 none
Exit position
R radial

Connection type / protocol

EtherNet/IP, 2 female connectors/1 male connector, M12 x 1

F1A Recessed hollow shaft @10 mm x 30 mm
F2A Recessed hollow shaft @12 mm x 30 mm
F3A Recessed hollow shaft @15 mm x 30 mm

Housing material

Aluminium, powder coated

Stainless steel

W Aluminium, powder coated with shaft seal
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Singleturn absolute rotary encoder
PVS58

Industrial standard housing @58 mm
PROFIBUS interface

16 Bit singleturn

Speed transfer

Extended scaling functions
Programmable limit switches
Commissioning mode

Servo or clamping flange

®
u PJRJ[O[F] I
cecus BjU[S

This series of PROFIBUS rotary encoders is based on the modern fast technology of singleturn sampling. The absolute value rotary encoder
corresponds to the PROFIBUS Profile for Encoders, Order No. 3.062. Operation is supported based on Class 1 and Class 2.

For operation based on Class 1, position data and diagnostic data bytes 1 ... 16 are available. In addition, the direction of the code can be
selected as either cw ascending (clockwise rotation, code course ascending) or cw descending (clockwise rotation, code course descending).

If the rotary encoder is operated according to Class 2, additional functions to those from Class 1 are available. These include scaling of the
resolution per revolution and the overall resolution, as well as the preset function. In addition, expanded diagnostic reporting is supported.
Besides, the rotary encoder offers extended functionalities such as speed transfer, extended scaling functions, programmable limit switches and a
commissioning mode.

The removable connecting hood contains a slide switch for setting the terminating resistor and the rotary switches for setting the address. Assign
a fixed address and bus termination to the encoder with this switches.
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* Singleturn: L = 69, Multiturn : L = 80 12.7
** Aluminum: d = 59, stainless steel: d = 61
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Singleturn absolute rotary encoder

4 L
27.5
Qo
©
ol & ; o ¢
o8 FEm I
1o -
3
3 3
[Te)
& '
I!I
5=
* Singleturn: L = 69, Multiturn : L = 80 12.7
** Aluminum: d = 59, stainless steel: d = 61
Technical Data
General specifications
Detection type photoelectric sampling
Device type Singleturn absolute rotary encoder
Electrical specifications
Operating voltage Us 10...30VDC
No-load supply current lo max. 230 mA at 10 V DC
max. 100 mA at 24 V DC
Power consumption Po max. 2.5 W
Time delay before availability ty <1000 ms
Linearity +2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
Output code binary code

Code course (counting direction)

Interface
Resolution
Single turn
Overall resolution
Transfer rate
Standard conformity
Connection
Terminal compartment
Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Approvals and certificates
UL approval
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material

programmable,
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

up to 16 Bit

up to 16 Bit

0.0096 ... 12 MBit/s

PNO profile 3.062, RS-485

in removable housing cover

DIN EN 60529, IP65
IP66 (with shaft seal)

DIN EN 60068-2-30 , no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40...85°C (-40 ... 185 °F)
-40...85°C (-40 ... 185 °F)
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Singleturn absolute rotary encoder

Technical Data

Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Shaft load

Axial

Radial
Dimensions

Diameter

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 550 g (combination 1)
approx. 1100 g (combination 2)

max. 12000 min -1
30 gcm?
< 3 Ncm (version without shaft seal)

40N
110N

58 mm
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Singleturn absolute rotary encoder PVS58

Connection

Terminal Explanation
1 Ground connection for power supply
B (left) Data line B (pair 1), Bus In
A (left) Data line A (pair 1), Bus In
() ov
(+) 10V..30V
B (right) Data line B (pair 2), Bus Out
A (right) Data line A (pair 2), Bus Out
() ov
(+) 10V..30V
The supply lines only have to be connected once (regardless to which terminal). The
outgoing bus is being uncoupled while the terminal resistor is on.

The arrangement of the terminals is shown in the section commissioning.

Configuration

Termination resistor RS 485 interface

Status indicator
LED green

Error indicator
LED red

Supply voltage Supply voltage
Bus Out
Data line A
Data line B

Bus IN

Data line A

Data line B

Addressing

Adjusting the participant address

The participant address can be adjusted with the rotary switches. The address can be defined between 8 2118 2
1 and 99, and may only be assigned once. [~ =4 [~ =4

Adjusting the termination resistor
The terminating resistor Rt (220 Q) can be connected to the circuit by means of

the switch:
ON EIOFF ON IEI OFF

participant X last participant
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Singleturn absolute rotary encoder PVS58

ALED-indicators

LED red LED green Meaning

off off No voltage supply

on on Encoder ready, no configuration data received.

possible reasons:

- wrong address adjusted

- wrong bus wiring

on flashing Parameterising or configuration error. Encoder receives data of incorrect length or inconsistant data.
possible reason:

- adjusted encoder resolution exceeds

flashing on Encoder ready, no communication with master (i.e. wrong address setting)
on off Data timeout (> 40 s). (i.e. data lines interrupted)

off on Normal operation, Data Exchange Mode

off flashing Installation Mode in Data Exchange Mode.

Function Principle

Principle of data transmission

GSD file
Software - Data base

1 Parameter ("DDLM_Set_Prm")
onetime at start up

»
-
-}
d »
o L

cyclical data interchange
(e. g. position value) Encoder

Control

Definition of device class
enter parameter

Parameterization

Parameter table encoder classes P+F 2.1 and P+F 2.2

Octet number (Byte) Parameter Bit number
1.8 PROFIBUS standard parameters
9 Direction of rotation
Class 2 functionality
Commissioning Diagnostics
Scaling function
Reserved

Reserved
Activate manufacturer specific parameters (Octet 26)
Reserved
10...13 Desired measuring steps (reference: Octet 26, Bit 0 and 1)
14..17 Overall resolution
18...25 Reserved

26 Reference for desired measuring steps

N(o|joa|~|wW|[N|=|O

Activate commissioning mode
Reduced diagnosis
Reserved

Activate lower software limit switch
Activate upper software limit switch

o~ fW|IN|=2|O




Singleturn absolute rotary encoder

PVS58

Activation of the parameters from Octet 27

27 ...30

Lower limit switch

31...34

Upper limit switch

35...38

Physical measuring steps

39

Reserved

Rotary encoder type (singleturn or multiturn)

Reserved

Reserved

Selection of the unit for speed transfer

Reserved

Reserved

N(fo|lo|h|W|N|(=|O

Type Code

Shaft version
\'} Solid shaft

Data format

P

PROFIBUS

Housing material
N Aluminium, powder coated
| Inox

W Aluminium, powder coated with shaft seal

Principle of operation
S  Singleturn

PlV]S]5]8 - RJO|B]|N 0o
[ |
Number of bits singleturn
13 8192 (standard)
16 65536
Temperature
N not expanded
Output code
B Binary
Option
0 no option
Exit position
R radial
Connection type
AG removable housing cover with terminal compartment
AZ removable housing cover with M12 connectors
Shaft dimension/flange version
011 Shaft @10 mm x 20 mm with clamping flange
032 Shaft @6 mm x 10 mm with servo flange
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Singleturn absolute rotary encoder
PSS58

Industrial standard housing @58 mm
PROFIBUS interface

16 Bit singleturn

Speed transfer

Extended scaling functions
Programmable limit switches
Commissioning mode

Recessed hollow shaft

®
Y
cecus BjU[S

This series of PROFIBUS rotary encoders is based on the modern fast technology of singleturn sampling. The absolute value rotary encoder
corresponds to the PROFIBUS Profile for Encoders, Order No. 3.062. Operation is supported based on Class 1 and Class 2.

For operation based on Class 1, position data and diagnostic data bytes 1 ... 16 are available. In addition, the direction of the code can be
selected as either cw ascending (clockwise rotation, code course ascending) or cw descending (clockwise rotation, code course descending).

If the rotary encoder is operated according to Class 2, additional functions to those from Class 1 are available. These include scaling of the
resolution per revolution and the overall resolution, as well as the preset function. In addition, expanded diagnostic reporting is supported.
Besides, the rotary encoder offers extended functionalities such as speed transfer, extended scaling functions, programmable limit switches and a
commissioning mode.

The removable connecting hood contains a slide switch for setting the terminating resistor and the rotary switches for setting the address. Assign
a fixed address and bus termination to the encoder with this switches.

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

5 27.5 , 263

7 ©
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12.7 L: Singleturn =87 40

Multiturn =98 60

Technical Data

General specifications

Lay-on edge
torque rest

Detection type photoelectric sampling
Device type Singleturn absolute rotary encoder
Electrical specifications
Operating voltage Ug 10...30VDC
No-load supply current lo max. 230 mA at 10 V DC
max. 100 mA at 24 V DC
Power consumption Po max. 2.5 W
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Singleturn absolute rotary encoder

PSS58

Technical Data

Linearity
Output code
Code course (counting direction)

Interface
Resolution
Single turn
Overall resolution
Transfer rate
Standard conformity
Connection
Terminal compartment
Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Approvals and certificates
UL approval
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Tightening torque, fastening screws
Shaft load
Angle offset
Axial offset
Radial offset
Dimensions
Length
Diameter

+2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
binary code

programmable, ) ) )
cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

up to 16 Bit

up to 16 Bit

0.0096 ... 12 MBit/s

PNO profile 3.062, RS-485

in removable housing cover

DIN EN 60529, IP65
IP66 (with shaft seal)

DIN EN 60068-2-30 , no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 10 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 550 g (combination 1)
approx. 1100 g (combination 2)

max. 12000 min -

30 gcm?

< 3 Ncm (version without shaft seal)
max. 1.8 Nm

+0.9°
static: + 0.3 mm, dynamic: £ 0.1 mm
static: £ 0.5 mm, dynamic: + 0.2 mm

87 mm
59 mm
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Singleturn absolute rotary encoder PSS58

Connection

Terminal Explanation
1 Ground connection for power supply
B (left) Data line B (pair 1), Bus In
A (left) Data line A (pair 1), Bus In
() ov
(+) 10V..30V
B (right) Data line B (pair 2), Bus Out
A (right) Data line A (pair 2), Bus Out
() ov
(+) 10V..30V
The supply lines only have to be connected once (regardless to which terminal). The
outgoing bus is being uncoupled while the terminal resistor is on.

The arrangement of the terminals is shown in the section commissioning.

Configuration

Termination resistor RS 485 interface

Status indicator
LED green

Error indicator
LED red

Supply voltage Supply voltage
Bus Out
Data line A
Data line B

Bus IN

Data line A

Data line B

Addressing

Adjusting the participant address

The participant address can be adjusted with the rotary switches. The address can be defined between 8 2118 2
1 and 99, and may only be assigned once. [~ =4 [~ =4

Adjusting the termination resistor
The terminating resistor Rt (220 Q) can be connected to the circuit by means of

the switch:
ON EIOFF ON IEI OFF

participant X last participant
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Singleturn absolute rotary encoder PSS58

ALED-indicators

LED red LED green Meaning

off off No voltage supply

on on Encoder ready, no configuration data received.

possible reasons:

- wrong address adjusted

- wrong bus wiring

on flashing Parameterising or configuration error. Encoder receives data of incorrect length or inconsistant data.
possible reason:

- adjusted encoder resolution exceeds

flashing on Encoder ready, no communication with master (i.e. wrong address setting)
on off Data timeout (> 40 s). (i.e. data lines interrupted)

off on Normal operation, Data Exchange Mode

off flashing Installation Mode in Data Exchange Mode.

Function Principle

Principle of data transmission

GSD file
Software - Data base

1 Parameter ("DDLM_Set_Prm")
onetime at start up

»
-
-}
d »
o L

cyclical data interchange
(e. g. position value) Encoder

Control

Definition of device class
enter parameter

Parameterization

Parameter table encoder classes P+F 2.1 and P+F 2.2

Octet number (Byte) Parameter Bit number
1.8 PROFIBUS standard parameters
9 Direction of rotation
Class 2 functionality
Commissioning Diagnostics
Scaling function
Reserved

Reserved
Activate manufacturer specific parameters (Octet 26)
Reserved
10...13 Desired measuring steps (reference: Octet 26, Bit 0 and 1)
14..17 Overall resolution
18...25 Reserved

26 Reference for desired measuring steps

N(o|joa|~|wW|[N|=|O

Activate commissioning mode
Reduced diagnosis
Reserved

Activate lower software limit switch
Activate upper software limit switch

o~ fW|IN|=2|O
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Singleturn absolute rotary encoder

PSS58

Activation of the parameters from Octet 27

27 ...30 Lower limit switch

31..34 Upper limit switch

35...38 Physical measuring steps

39 Reserved

Rotary encoder type (singleturn or multiturn)

Reserved

Reserved

Selection of the unit for speed transfer

Reserved

Reserved

N(fo|lo|h|W|N|(=|O

Type Code

Housing material
N Aluminium, powder coated
| Inox

W Aluminium, powder coated with shaft seal
Principle of operation

S  Singleturn

Shaft version

S  Recessed hollow shaft

Data format

P  PROFIBUS

P|S]S]5]8 - RJoO|BIN]-]JO]oO
[ |
Number of bits singleturn
13 8192 (standard)
16 65536
Temperature
N not expanded
Output code
B Binary
Option
0 no option
Exit position
R radial
Connection type
AG removable housing cover with terminal compartment
AZ removable housing cover with M12 connectors
Shaft dimension/flange version
F1A Recessed hollow shaft @10 mm x 30 mm
F2A Recessed hollow shaft @12 mm x 30 mm
F3A Recessed hollow shaft @15 mm x 30 mm
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Singleturn absolute encoder
DVS58

Industrial standard housing @58 mm

16 Bit singleturn

Galvanically isolated DeviceNet interface
Servo or clamping flange

C€ :Ws Device\'et

Absolute encoders deliver an absolute step value for each angle setting. All these values are represented by code samples of one or more code
disks. The code disks are screened by an infrared LED and the bit obtained sample is detected by means of an optical array. Its signals are
electronically amplified and are forwarded on to the interface for processing.

The absolute encoder has a maximum basic resolution of 65536 steps per revolution (16 Bits).

The integrated CAN bus interface of the absolute encoder supports all DeviceNet functions. The following operating modes can be programmed,
and can selectively be turned on or off:

« Polled mode

« Cyclic mode
« Change of state mode

The device is designed for shaft mounting and is available in servo flange or clamping flange design.
The bus electronics module is integrated into the removable housing cover. This makes it possible to mount or replace the new rotary encoders
and the matching bus electronics separately during installation or service.
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* Singleturn: L = 69, Multiturn : L = 80 12.7
** Aluminum: d = 59, stainless steel: d = 61
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Singleturn absolute encoder

DVS58

27.5
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* Singleturn: L = 69, Multiturn : L = 80
** Aluminum: d = 59, stainless steel: d = 61

Technical Data

25

0 58
63

12.7

TK o 42

88

General specifications
Detection type
Device type

Electrical specifications
Operating voltage
No-load supply current

Time delay before availability

Linearity
Qutput code

Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Transfer rate
Connection
Terminal compartment
Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

Approvals and certificates

UL approval

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications

Material
Combination 1

photoelectric sampling
Singleturn absolute encoder

10..30VDC

max. 230 mA at 10 V DC
max. 100 mA at 24 V DC

<250 ms
+2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
binary code

cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

DeviceNet

up to 16 Bit
up to 16 Bit
max. 0.5 MBit/s

in removable housing cover

DIN EN 60529, IP65
IP66 (with shaft seal)

DIN EN 60068-2-30 , no moisture condensation
DIN EN 61000-6-4

DIN EN 61000-6-2

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source
-40...85°C (-40 ... 185 °F)

-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel
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Singleturn absolute encoder

Technical Data

Combination 2 (Inox)

Mass

Rotational

speed

Moment of inertia

Starting torque

Shaft load
Axial
Radial

Accessories

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 550 g (combination 1)
approx. 1000 g (combination 2)

max. 12000 min -1
30 gcm?
< 3 Ncm (version without shaft seal)

40N
110N

DVS58

e
5
.4

9203

AH 58-B1CA-2BW

9310-3

9300

KW-10/10

KW-6/10

KW-6/6

KW-6/8

9401 10*10

9401 10*12

9401 6*10

9401 6*6

9402 6*6

9404 10*10

9404 6*6

Angled flange

Connection cover

Synchro clamping element

Mounting bracket for servo flange

Helical coupling

Helical coupling

Helical coupling

Helical coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring disk coupling

Spring disk coupling
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Singleturn absolute encoder

Accessories

9409 10*10

9409 6*10

9409 6*6

9409 6*8

9410 10*10

9410 6*6

MBT-36ALS

Bellows coupling

Bellows coupling

Bellows coupling

Bellows coupling

Precision coupling

Precision coupling

Spring-loaded mounting bracket with a diameter of 36 mm

DVS58
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Singleturn absolute encoder DVS58

Connection

Terminal Cable M12 x 1 Connector Explanation

L - - Ground connection for power supply
(+) Red 2 Power supply

(-) Black 3 Power supply

CG - 1 CAN ground

CL Blue 5 CAN low

CH White 4 CAN high

CG - - CAN ground

CL Blue - CAN low

CH White - CAN high

5
. @ 4
3
Configuration
Termination resistor Ry ®
ON | o
Supply voltage RS 485 interface o
Error indicator Status indicator
LED green LED green
NENNENEE
N © O O ©
@ T W G T Err Sta
2 ] ©
s KON s Bus Out
Bd  x10
Bus In
Baud rate Addressing

ey v

Adjusting the participant address

901 901
The participant address can be adjusted with the rotary switches. The address can be defined between 1 § % ? %
and 63, and may only be assigned once. 654 || 654

x10 x1

Adjusting the termination resistor
The terminating resistor Rt (121 Q) can be connected to the circuit by means of the

R
switch: ON ET ON E’

participant X last participant



Singleturn absolute encoder

Baud rate adjustment

DVS58

Baud rate [kBit/s] Switch position
125 0
250 1
500 2
125 3
reserved 4.9
LED-indicators
LED red LED green Meaning
off off No voltage supply
off on Encoder ready, boot-up message not transmitted, yet. Possible reasons:
- no further participant present
- wrong baud rate
- encoder in prepared status
flashing on Boot-up message transmitted, Device configuration possible.
on on Normal operation mode, encoder in operational status.

Parameterization

Programmable CAN operating modes

Mode Explanation
Polled mode The connected host requests the current actual position value via a telegram. The absolute encoder reads in the current
position, calculates all parameters that may have been set and then sends back the actual process value.
Cyclic mode The absolute encoder sends the current process value depending on a programmable timer. This can cause the bus

load to be reduced since the member on the network only sends a message after a specific amount of time without a
prompt from the master.

Change of state mode

The absolute encoder monitors the current process value and transfers the current value by itself if there is any change
in the value. This can cause the bus load to be reduced, since the member on the network only sends a message if
there has been a change.

Programmable rotary encoder parameters

Parameter

Explanation

Operating parameter

The direction of rotation (complement) can be specified by parameter as the operating parameter. This parameter
determines the direction of rotation in which the output code will be rising or descending.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number of steps can be
implemented in reference to a revolution.

Preset value

The preset value is the desired position value that must be achieved for a specific physical setting of the axis. The
preset value parameter is used to set the actual position value to the desired actual process value.




Singleturn absolute encoder DVS58

Order code

] | ’J_l

Number of bits singleturn
12 4096 (standard)

13 8192

16 65536

Option 2
N Not expanded
Output code

B Binary
Option 1
0 No option
Exit position
R  Radial

Connection type

AG Removable housing cover with terminal compartment
AN Removable housing cover with connectors M12x1
Shaft dimension/flange version

011 Shaft @10 mm x 20 mm with clamping flange

032 Shaft @6 mm x 10 mm with servo flange

Housing material

N  Aluminium, powder coated

| Inox

W Aluminium, powder coated with shaft seal

Principle of operation

S  Singleturn
Shaft version
\'} Solid shaft

Data format
D DeviceNet
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Singleturn absolute encoder
DSS58

m Industrial standard housing &58 mm

m 16 Bit singleturn

m Galvanically isolated DeviceNet interface
m Recessed hollow shaft

C€ :Ws Device\'et

In addition to the CANopen, PROFIBUS and AS-Interface rotary encoders, we have broadened our product line of bus-capable absolute encoders
with the DSS58 for DeviceNet.

Absolute encoders deliver an absolute step value for each angle setting. All these values are represented by code samples of one or more code
disks. The code disks are screened by an infrared LED and the bit obtained sample is detected by means of an optical array. Its signals are
electronically amplified and are forwarded on to the interface for processing.

The absolute encoder has a maximum basic resolution of 65536 steps per revolution (16 Bits).

The integrated CAN bus interface of the absolute encoder supports all DeviceNet functions. The following operating modes can be programmed,
and can selectively be turned on or off:

« Polled mode

« Cyclic mode
« Change of state mode

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

5 27.5 , 263
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Technical Data
General specifications
Detection type photoelectric sampling
Device type Singleturn absolute encoder
Electrical specifications
Operating voltage Ug 10...30VDC
No-load supply current lo max. 230 mA at 10 V DC

max. 100 mA at24 V DC
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Singleturn absolute encoder

DSS58

Technical Data

Time delay before availability

Linearity
QOutput code

Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Transfer rate
Connection
Terminal compartment
Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Approvals and certificates
UL approval
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque

Tightening torque, fastening screws

Shaft load
Angle offset
Axial offset
Radial offset

<250 ms
+2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
binary code

cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

DeviceNet

up to 16 Bit
up to 16 Bit
max. 0.5 MBit/s

in removable housing cover

DIN EN 60529, IP65
IP66 (with shaft seal)

DIN EN 60068-2-30 , no moisture condensation
DIN EN 61000-6-4

DIN EN 61000-6-2

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40 ... 85°C (-40 ... 185 °F)
-40...85°C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 550 g (combination 1)
approx. 1100 g (combination 2)

max. 12000 min -1

30 gcm?

< 3 Ncm (version without shaft seal)
max. 1.8 Nm

+09°
static: + 0.3 mm, dynamic: + 0.1 mm
static: + 0.5 mm, dynamic: + 0.2 mm

Accessories

p AH 58-B1CA-2BW

Connection cover

= ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

% o15

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm

‘;f-" v ol4



Singleturn absolute encoder DSS58

Accessories

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm
@ﬁ [ 1 212

. ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
@ﬁ [ % 210
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Singleturn absolute encoder DSS58

Connection

Terminal Cable M12 x 1 Connector Explanation

L - - Ground connection for power supply
(+) Red 2 Power supply

(-) Black 3 Power supply

CG - 1 CAN ground

CL Blue 5 CAN low

CH White 4 CAN high

CG - - CAN ground

CL Blue - CAN low

CH White - CAN high

5
. @ 4
3
Configuration
Termination resistor Ry ®
ON | o
Supply voltage RS 485 interface o
Error indicator Status indicator
LED green LED green
NENNENEE
N © O O ©
@ T W G T Err Sta
2 ] ©
s KON s Bus Out
Bd  x10
Bus In
Baud rate Addressing

ey v

Adjusting the participant address

901 901
The participant address can be adjusted with the rotary switches. The address can be defined between 1 § % ? %
and 63, and may only be assigned once. 654 || 654

x10 x1

Adjusting the termination resistor
The terminating resistor Rt (121 Q) can be connected to the circuit by means of the

R
switch: ON ET ON E’

participant X last participant



Singleturn absolute

encoder DSS58

Baud rate adjustment

Baud rate [kBit/s] Switch position
125 0
250 1
500 2
125 3
reserved 4.9
LED-indicators
LED red LED green Meaning
off off No voltage supply
off on Encoder ready, boot-up message not transmitted, yet. Possible reasons:
- no further participant present
- wrong baud rate
- encoder in prepared status
flashing on Boot-up message transmitted, Device configuration possible.
on on Normal operation mode, encoder in operational status.

Parameterization

Programmable CAN operating modes

Mode Explanation
Polled mode The connected host requests the current actual position value via a telegram. The absolute encoder reads in the current
position, calculates all parameters that may have been set and then sends back the actual process value.
Cyclic mode The absolute encoder sends the current process value depending on a programmable timer. This can cause the bus

load to be reduced since the member on the network only sends a message after a specific amount of time without a
prompt from the master.

Change of state mode

The absolute encoder monitors the current process value and transfers the current value by itself if there is any change
in the value. This can cause the bus load to be reduced, since the member on the network only sends a message if
there has been a change.

Programmable rotary encoder parameters

Parameter

Explanation

Operating parameter

The direction of rotation (complement) can be specified by parameter as the operating parameter. This parameter
determines the direction of rotation in which the output code will be rising or descending.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number of steps can be
implemented in reference to a revolution.

Preset value

The preset value is the desired position value that must be achieved for a specific physical setting of the axis. The
preset value parameter is used to set the actual position value to the desired actual process value.

Type Code




Singleturn absolute encoder

Order code

D

S|S|5]8

D

S  Singleturn
Shaft version

] | ’J_l

Number of bits singleturn
12 4096 (standard)

13 8192

16 65536

Temperature
N not expanded
Output code

B Binary
Option
0 no option
Exit position
R radial
Connection type
AG removable housing cover with terminal compartment
AN removable housing cover with connectors M12x1

Shaft dimension/flange version

F1A  Recessed hollow shaft @10 mm x 30 mm
F2A Recessed hollow shaft @12 mm x 30 mm
F3A  Recessed hollow shaft @15 mm x 30 mm
Housing material

N Aluminium, powder coated

| Inox

W Aluminium, powder coated with shaft seal

Principle of operation

S Recessed hollow shaft
Data format

DeviceNet

DSS58
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Singleturn absolute encoder
CVS58

Industrial standard housing @58 mm
Servo or clamping flange

16 Bit singleturn

Galvanically isolated CAN interface
2 limit switches

8 programmable cams

Velocity and acceleration output
Event triggered process data transfer

C € . CANopen

Absolute encoders deliver an absolute step value for each angle setting. All these values are represented by code samples on one or more code
disks which are sampled by a photoelectric array.

The absolute encoder has a maximum basic resolution of 65536 steps per revolution (16 Bits).

The integrated CAN bus interface of the absolute encoder supports all DeviceNet functions. The following operating modes can be programmed,
and can selectively be turned on or off:

« Polled mode

« Cyclic mode
« Sync mode

The device is designed for shaft mounting and is available in servo flange or clamping flange design.
The bus electronics module is integrated into the removable housing cover. This makes it possible to mount or replace the new rotary encoders
and the matching bus electronics separately during installation or service.

30 L
10] 27.5
18
[ee] —
I
B|B|% I i - _
NEE] 4, ©

* Singleturn: L = 69, Multiturn : L = 80 12.7
** Aluminum: d = 59, stainless steel: d = 61
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Singleturn absolute encoder

CVS58

4
275
Qo
©
ol & ; o ¢
o8 e o8 s
1o -
3
3 3
[Te)
& '
I!I
5=
* Singleturn: L = 69, Multiturn : L = 80 12.7
** Aluminum: d = 59, stainless steel: d = 61
Technical Data
General specifications
Detection type photoelectric sampling
Device type Singleturn absolute encoder
Electrical specifications
Operating voltage Us 10...30VDC
No-load supply current lo max. 350 mA
Time delay before availability ty <250 ms
Linearity +2 LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
Output code binary code

Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Transfer rate
Standard conformity

Connection
Terminal compartment
Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

Approvals and certificates

UL approval

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications

Material

cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

CANopen

up to 16 Bit
up to 16 Bit
max. 1 MBit/s

communication profile: DS 301
Device profiles: DS 406 and DS 417 , programmable according to class 2

in removable housing cover

DIN EN 60529, IP65
IP66 (with shaft seal)

DIN EN 60068-2-30 , no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)
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Singleturn absolute encoder

Technical Data

Combination 1

Combination 2 (Inox)

Mass

Rotational

speed

Moment of inertia

Starting torque

Shaft load
Axial
Radial

Accessories

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 550 g (combination 1)
approx. 1100 g (combination 2)

max. 12000 min -1
30 gcm?
< 3 Ncm (version without shaft seal)

40N
110N

CVS58

e
P
X

9203

AH 58-B1CA-2BW

9310-3

9300

KW-10/10

KW-6/10

KW-6/6

KW-6/8

9401 10*10

9401 10*12

9401 6*10

9401 6*6

9402 6*6

9404 10*10

9404 6*6

Angled flange

Connection cover

Synchro clamping element

Mounting bracket for servo flange

Helical coupling

Helical coupling

Helical coupling

Helical coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring disk coupling

Spring disk coupling
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Singleturn absolute encoder

Accessories

9409 10*10

9409 6*10

9409 6*6

9409 6*8

9410 10*10

9410 6*6

MBT-36ALS

Bellows coupling

Bellows coupling

Bellows coupling

Bellows coupling

Precision coupling

Precision coupling

Spring-loaded mounting bracket with a diameter of 36 mm

CVS58
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Singleturn absolute encoder CVS58
Connection
Terminal Cable Explanation
1 - Ground connection for power supply
(+) Red Power supply
(-) Black Power supply
G - CAN ground
L Blue CAN low
H White CAN high
G - CAN ground
L Blue CAN low
H White CAN high
Configuration
Indicating and operating elements
Termination resistor
Supply voltage RS 485 interface
Error indicator Status indicator
LED red LED green
O © G O
Err Run
> Bus Out
Bus In
Baud rate Addressing
Adjusting the participant address 501 [ 907
The participant address can be adjusted with the rotary switches. The address can be defined between 1 575 % ? %
and 96, and may only be assigned once. The addresses 97 ... 99 are reserved. 654 || 654
x10 x1
Adjusting the termination resistor member X last participant
The terminating resistor Ry (121 Q) can be connected to the circuit by means of the R R
switch: T T
on[m] o=
Baud rate adjustment
Baud rate [kBit/s] Switch position Baud rate [kBit/s] Switch position
20 0 500 5
50 1 800 6
100 2 1000 7
125 3 reserved 8
250 4 set baud rate by SDO message and LSS 9




Singleturn absolute encoder CVS58

LED-indicators

CAN Run (green) State Description
flickering AutoBitrate / LSS Auto-bitrate detection is in progress or LSS services are in progress
blinking PREOPERATIONAL Encoder is in state PREOPERATIONAL
single flash STOPPED Encoder is in state STOPPED
double flash reserved
triple flash Program / Firmware download a software download is running on the encoder
on OPERATIONAL the encoder is in state OPERATIONAL
Err (red) State Description
off no error the encoder is in working condition
flickering AutoBitrate / LSS Auto-bitrate detection is in progress or LSS services are in progress
blinking invalid configuration general configuration error
single flash Warning limit reached at least one of the error counters of the CAN controller has reached or exceeded the
warning level (too many error frames)
double flash Error control event a guard event (NMT-slave or NMT-master) or a heartbeat event (heartbeat consumer)
has occured
triple flash Sync. error the sync. message has not been received within the configured communication cycle
period time out (see objekt 1006h)
quadruple flash Error, event-timer an expected PDO has not been received before the even-timer elapsed
on Bus off the CAN controller is bus off

Parameterization

Programmable CAN operating modes

Mode Explanation

Polled mode The connected host requests the current actual position value via a remote transmission request telegram. The absolute
encoder reads in the current position, calculates all parameters that have been set and sends back the process actual value
through the same CAN identifier.

Cyclic mode The absolute encoder sends the current actual process value cyclically, without being prompted by the host. The cycle time can
be programmed in milliseconds for values between 1 ms and 65536 ms.

Sync mode After the sync telegram has been received by the host, the absolute encoder sends the current actual process value. If multiple
nodes should respond to the sync telegram, the individual nodes report one after the other according to their CAN identifier.
There is no programming of an offset time. The sync counter can be programmed so that the rotary encoder does not transmit
until after a defined number of sync telegrams.

Programmable rotary encoder parameters

Parameter

Explanation

Operating parameter

The direction of rotation (complement) can be specified by parameter as the operating parameter. This parameter
determines the direction of rotation in which the output code will ascend or descend.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number of steps can be
implemented in reference to one revolution.

Preset value

The preset value is the desired position value that must be achieved for a specific physical setting of the axis. The
preset value parameter is used to set the actual position value to the desired actual process value.

2 limit switches

A total of two positions can be programmed. The absolute encoder sets one bit to high state in the 32 Bit actual process
value if a value falls outside the range between these two positions.

8 cam switches

Up to 8 position values can be programmed as cams. By reaching these values bits in object 6300h Cam state register
are set.




Singleturn absolute encoder CVS58

Order code

cClvi]s|5]s8 - RJjo|BIN]-]JO]oO

] | ’J_l

Number of bits singleturn
12 4096 (standard)

13 8192

16 65536

Option 2
N Not expanded
Output code

B Binary
Option 1
0 No option
Exit position
R  Radial

Connection type

AG Removable housing cover with terminal compartment
AN Removable housing cover with connectors M12x1
Shaft dimension/flange version

011 Shaft @10 mm x 20 mm with clamping flange

032 Shaft @6 mm x 10 mm with servo flange

Housing material

N  Aluminium, powder coated

| INOX

W Aluminium, powder coated with shaft seal

Principle of operation

S  Singleturn
Shaft version
\'} Solid shaft

Data format
C CAN bus
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Singleturn absolute encoder
CSS58

Industrial standard housing @58 mm
Recessed hollow shaft

16 Bit singleturn

Galvanically isolated CAN interface
2 limit switches

8 programmable cams

Velocity and acceleration output
Event triggered process data transfer

C € . CANopen

Absolute encoders deliver an absolute step value for each angle setting. All these values are represented by code samples on one or more code
disks which are sampled by a photoelectric array.

The absolute encoder has a maximum basic resolution of 65536 steps per revolution (16 Bits).

The encoders integrated CAN bus interface supports all CANopen functions. The following operating modes can be programmed, and can be
selectively turned on or off:

« Polled mode

« Cyclic mode
« Sync mode

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

The bus electronics module is integrated into the removable housing cover. This makes it possible to mount or replace the new rotary encoders
and the matching bus electronics separately during installation or service.

|
]

7
4

0 59
I
1
o 58
20°
N/
20

88

gz R1.6
° = _1
3 7 .
© 2| max.insertion : : :
=3P 0
Q 2 depth = 30 T o ! . !
E‘ S| min. insertion i I i
“| depth=15 5 =
12-7; L: Singleturn = 87 40
Multiturn =98 60
Technical Data
General specifications
Detection type photoelectric sampling
Device type Singleturn absolute encoder
Electrical specifications
Operating voltage Us 10...30VDC
No-load supply current lo max. 230 mA at 10 V DC

max. 100 mA at24 V DC
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Singleturn absolute encoder

CSS58

Technical Data

Time delay before availability

Linearity
QOutput code

Code course (counting direction)

Interface
Interface type
Resolution
Single turn
Overall resolution
Transfer rate
Standard conformity

Connection
Terminal compartment
Standard conformity
Degree of protection

Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

Approvals and certificates

UL approval

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications

Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque

Tightening torque, fastening screws

Shaft load
Angle offset
Axial offset
Radial offset

<250 ms
+2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
binary code

cw ascending (clockwise rotation, code course ascending)
cw descending (clockwise rotation, code course descending)

CANopen

up to 16 Bit
up to 16 Bit
max. 1 MBit/s

communication profile: DS 301
Device profiles: DS 406 and DS 417 , programmable according to class 2

in removable housing cover

DIN EN 60529, IP65
IP66 (with shaft seal)

DIN EN 60068-2-30 , no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 550 g (combination 1)
approx. 1100 g (combination 2)

max. 12000 min -!

30 gcm?

< 3 Ncm (version without shaft seal)
max. 1.8 Nm

+09°
static: £ 0.3 mm, dynamic: + 0.1 mm
static: £ 0.5 mm, dynamic: + 0.2 mm

Accessories

p AH 58-B1CA-2BW

Connection cover

o ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

% o015
. =
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Singleturn absolute encoder CSS58

Accessories

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm
o14

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm
212

ACC-PACK-ABS-_S_58 Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
210
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Singleturn absolute encoder CSS58
Connection
Terminal Cable Explanation
1 - Ground connection for power supply
(+) Red Power supply
(-) Black Power supply
G - CAN ground
L Blue CAN low
H White CAN high
G - CAN ground
L Blue CAN low
H White CAN high
Configuration
Indicating and operating elements
Termination resistor
Supply voltage RS 485 interface
Error indicator Status indicator
LED red LED green
O © G O
Err Run
> Bus Out
Bus In
Baud rate Addressing
Adjusting the participant address 501 [ 907
The participant address can be adjusted with the rotary switches. The address can be defined between 1 575 % ? %
and 96, and may only be assigned once. The addresses 97 ... 99 are reserved. 654 || 654
x10 x1
Adjusting the termination resistor member X last participant
The terminating resistor Ry (121 Q) can be connected to the circuit by means of the R R
switch: T T
on[m] o=
Baud rate adjustment
Baud rate [kBit/s] Switch position Baud rate [kBit/s] Switch position
20 0 500 5
50 1 800 6
100 2 1000 7
125 3 reserved 8
250 4 set baud rate by SDO message and LSS 9




Singleturn absolute encoder CSS58

LED-indicators

CAN Run (green) State Description
flickering AutoBitrate / LSS Auto-bitrate detection is in progress or LSS services are in progress
blinking PREOPERATIONAL Encoder is in state PREOPERATIONAL
single flash STOPPED Encoder is in state STOPPED
double flash reserved
triple flash Program / Firmware download a software download is running on the encoder
on OPERATIONAL the encoder is in state OPERATIONAL
Err (red) State Description
off no error the encoder is in working condition
flickering AutoBitrate / LSS Auto-bitrate detection is in progress or LSS services are in progress
blinking invalid configuration general configuration error
single flash Warning limit reached at least one of the error counters of the CAN controller has reached or exceeded the
warning level (too many error frames)
double flash Error control event a guard event (NMT-slave or NMT-master) or a heartbeat event (heartbeat consumer)
has occured
triple flash Sync. error the sync. message has not been received within the configured communication cycle
period time out (see objekt 1006h)
quadruple flash Error, event-timer an expected PDO has not been received before the even-timer elapsed
on Bus off the CAN controller is bus off

Parameterization

Programmable CAN operating modes

Mode Explanation

Polled mode The connected host requests the current actual position value via a remote transmission request telegram. The absolute
encoder reads in the current position, calculates all parameters that have been set and sends back the process actual value
through the same CAN identifier.

Cyclic mode The absolute encoder sends the current actual process value cyclically, without being prompted by the host. The cycle time can
be programmed in milliseconds for values between 1 ms and 65536 ms.

Sync mode After the sync telegram has been received by the host, the absolute encoder sends the current actual process value. If multiple
nodes should respond to the sync telegram, the individual nodes report one after the other according to their CAN identifier.
There is no programming of an offset time. The sync counter can be programmed so that the rotary encoder does not transmit
until after a defined number of sync telegrams.

Programmable rotary encoder parameters

Parameter

Explanation

Operating parameter

The direction of rotation (complement) can be specified by parameter as the operating parameter. This parameter
determines the direction of rotation in which the output code will ascend or descend.

Resolution per revolution

The "Resolution" parameter is used to program the rotary encoder so that a desired number of steps can be
implemented in reference to one revolution.

Preset value

The preset value is the desired position value that must be achieved for a specific physical setting of the axis. The
preset value parameter is used to set the actual position value to the desired actual process value.

2 limit switches

A total of two positions can be programmed. The absolute encoder sets one bit to high state in the 32 Bit actual process
value if a value falls outside the range between these two positions.

8 cam switches

Up to 8 position values can be programmed as cams. By reaching these values bits in object 6300h Cam state register
are set.




Singleturn absolute encoder

Order code

Cc

S|S|5]8

(o

S  Singleturn
Shaft version

] | ’J_l

Number of bits singleturn
12 4096 (standard)

13 8192

16 65536

Temperature
N not expanded
Output code

B Binary
Option
0 no option
Exit position
R radial
Connection type
AG removable housing cover with terminal compartment
AN removable housing cover with connectors M12x1

Shaft dimension/flange version

F1A  Recessed hollow shaft @10 mm x 30 mm
F2A Recessed hollow shaft @12 mm x 30 mm
F3A  Recessed hollow shaft @15 mm x 30 mm
Housing material

N Aluminium, powder coated

| Inox

W Aluminium, powder coated with shaft seal

Principle of operation

S Recessed hollow shaft
Data format

CAN-Bus

CSS58
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Singleturn absolute encoder
AVS58-0

Industrial standard housing @58 mm
16 Bit singleturn

Data transfer up to 2 MBaud
Optically isolated RS 422 interface
Servo or clamping flange

Zero-set function

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSl interface
(Synchronous Serial Interface). The resolution of the AVS58 is maximum 65536 steps per revolution.

The devices of the AVS58 series are equipped with a microcontroller.

The control module sends a clock bundle to the absolute encoder to obtain position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the following items with function inputs the counting direction and the zero-
set function (preset value).

This singleturn absolute encoder is available either in clamp flange design with a shaft diameter of 10 mm x 20 mm or in a servo flange design with
a shaft diameter of 6 mm x 10 mm.

The electrical connection is made by a 12-pin round plug connector. A version with a 1 m cable connector is also available.

Connector 9416*, axial

30 L* ~28
18
oo} -
-
o
s~ -
~
88 g ;
Q| Q N
20_[10 S
|3
Clamping flange | 3 20 Connector 9416%, radial | 25 | 6deep
I 30 =

*

** Aluminium: d = 59, stainless steel: d = 61
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Singleturn absolute encoder

30 L* ~28
18 3x M3
= 6 deep
Cable gland ®
4 PG9, axial -+
2 2
S|—= ‘ 7 | N o
Q 4 v "
o| o & « © /
g g8 | - T o 3 TR
| [ J
20_[10 - o
3 ? 3x M4
i 3 6 deep
— Cable gland
Clamping flange | /LO;) PG, radial
o
~18 N
** Aluminium: d = 59, stainless steel: d = 61
Connector 9416*, axial
L . -28 3xM4
£ I /
=
g IL
of & i .
vl Q ¥
Q| O —C kel
e .
i E— iy | ) 8
| & =]
10 N
| s
| " " 25
3 20 Connector 9416*, radial | |
! 30
Servo flange __l__._“
** Aluminium: d = 59, stainless steel: d = 61
~28 042
L 3 x M4
6 deep
Cable gland 0_,_
- 1 1 PG9, axial )
= SO D.
g | TN
ol & . /
o * — —
3 g © /QB\
Ul ) *
10 ‘ . J
[sed
Il s !
| s
Cable gland
,L_J | R100 PG, radial o
o7
30
Servo flange 18

al exit position L 53

** Aluminium: d = 59, stainless steel: d = 61

Technical Data

General specifications
Detection type
Device type

Electrical specifications
Operating voltage Ug
No-load supply current lo
Time delay before availability ty
Linearity

photoelectric sampling
Singleturn absolute encoder

45..30VDC

max. 180 mA

<250 ms

+2 LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit

AVS58-0
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Singleturn absolute encoder AVS58-0

Technical Data

Output code Gray code, binary code
Code course (counting direction) cw descending (clockwise rotation, code course descending)
Interface
Interface type SSI
Monoflop time 20 +10pus
Resolution
Single turn up to 16 Bit
Overall resolution up to 16 Bit
Transfer rate 0.1...2 MBit/s
Voltage drop Ug-25V
Standard conformity RS 422
Input 1
Input type Selection of counting direction (cw/ccw)
Signal voltage
High 45..30V
Low 0..2V
Input current <6 mA
Switch-on delay <10 ms
Input 2
Input type zero-set (PRESET 1)
Signal voltage
High 45..30V
Low 0..2V
Input current <6 mA
Signal duration min. 100 ms
Switch-on delay <10ms
Connection
Connector type 9416 (M23), 12-pin, type 9416L (M23), 12-pin
Cable 7 mm,6x2x0.14mm2, 1 m
Standard conformity
Degree of protection DIN EN 60529, IP65 (without shaft seal) ; DIN EN 60529, IP66/IP67 (with shaft seal)
Climatic testing DIN EN 60068-2-3, no moisture condensation
Emitted interference DIN EN 61000-6-4
Noise immunity DIN EN 61000-6-2
Shock resistance DIN EN 60068-2-27, 100 g, 6 ms
Vibration resistance DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

Approvals and certificates
UL approval cULus Listed, General Purpose, Class 2 Power Source
Ambient conditions

Operating temperature -40 ...85°C (-40 ... 185 °F)
Storage temperature -40 ... 85 °C (-40 ... 185 °F)
Mechanical specifications
Material
Combination 1 housing: powder coated aluminum
flange: aluminum
shaft: stainless steel
Combination 2 (Inox) housing: stainless steel
flange: stainless steel
shaft: stainless steel
Mass approx. 460 g (combination 1)
approx. 800 g (combination 2)
Rotational speed max. 12000 min -
Moment of inertia 50 gcm?
Starting torque <5Ncm
Shaft load
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Singleturn absolute encoder

Technical Data

Axial
Radial

Accessories

- 9203
|8 l

9416
9310-3

9300

KW-10/10

KW-6/10

KW-6/6

KW-6/8

@ 9401 10*10
# 9401 10*12
# 9401 6*10
@ 9401 6*6
o 9402 6*6

9404 10*10

9404 6*6

9409 10*10

9409 6*10

9409 6*6

40N

110N

Angled flange

Female cordset

Synchro clamping element

Mounting bracket for servo flange

Helical coupling

Helical coupling

Helical coupling

Helical coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring disk coupling

Spring disk coupling

Bellows coupling

Bellows coupling

Bellows coupling
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Singleturn absolute encoder

Accessories

s 9409 6*8

9410 10*10
9410 6*6
MBT-36ALS

9416-*M-12P-AVM

e e

Bellows coupling

Precision coupling

Precision coupling

Spring-loaded mounting bracket with a diameter of 36 mm

Female cordset, M23, 12-pin, PVC cable, 8-core

AVS58-0
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Singleturn absolute encoder AVS58-0
Connection
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
Reserved Blue 7 12 Not wired, reserved
V/R Red 8 5 Input for selection of counting direction
PRESET 1 Black 9 9 zero-setting input
Reserved Violet 10 4 Not wired, reserved
Reserved Grey/Pink 11 6 Not wired, reserved
Reserved Red/Blue 12 7 Not wired, reserved
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB

Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz

S: Special bit Tt Monoflop time 10 ps ... 30 pus

MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)

LSB: Least significant bit

SSI output format Standard

* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.

e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has

expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.
¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.
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* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first transmission, the 26! pulse controls data repetition. If the 26™ pulse follows after an amount of time greater than
the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

If the pulse line is exchanged, the data word is generated offset.
A Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length inm Baudrate in kHz
Data + <50 <400
{:> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} :’& Clock - <\] generator
Rotary encoder Interface electronics

Inputs
The selection of the counting direction input (cw/ccw) is activated with O-level. The zero-set input (PRESET 1) is activated with
1-level.

zero-set input (PRESET 1) Input for selection of counting direction (cw/ccw)
Pull up
IN IN
Filter — Logic Filter — Logic
Lo |0 .o
Pull down
L 1

Type Code
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] H_l

Number of bits singleturn
12 4096 (standard)

13 8192
16 65536
Output code
B Binary
G Gray
Exit position
A Axial
R  Radial

Connection type

K1 Cable @7 mm, 6x2x0.14 mm? 1 m
AA Plug connector type 9416, 12-pin
AB Plug connector type 9416L, 12-pin
Shaft dimension/flange version

011 Shaft @10 mm x 20 mm with clamping flange

032 Shaft @6 mm x 10 mm with servo flange

Housing material

N  Aluminium, powder coated

| Inox*
Principle of operation
S  Singleturn
Shaft version
V  Solid shaft

Data format
A SSI (Synchronous Serial Interface) *Housing material | only available with axial exit position.
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Singleturn absolute encoder
ASS58-0

Industrial standard housing @58 mm
16 Bit singleturn

Data transfer up to 2 MBaud
Optically isolated RS 422 interface
Recessed hollow shaft

Zero-set function

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSl interface
(Synchronous Serial Interface). The resolution of the ASS58 is maximum 65536 steps per revolution.

The devices of the ASS58 series are equipped with a microcontroller.

The control module sends a clock bundle to the absolute encoder to obtain position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the following items with function inputs the counting direction and the zero-
set function (preset value).

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

The electrical connection is made by a 12-pin round plug connector. It is also possible to obtain a version with a 1 m cable connector.

Connector 9416*, axial

L 72
33 ~28 063
1.3
| /
IS} n
] [ s o o Rt o 1 8 R
e h
-
A\
—t— 32
| -
o
S
38 ~ 25
2 g 18 Connector 9416, radial
? 3| max. insertion depth = 30 30
3 g |_min. insertion depth = 15 - 0 010F7 or g12F7 by using an adapter
** with axial exit position L 61, with radial exit position L 72
Recessed hollow shaft *** Aluminium: d = 59, stainless steel: d = 61
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Singleturn absolute encoder

ASS58-0

e

-

72
263
Cable gland _Z=r==u
PG, axial y N\
f .
= < R
3.2

o 3.3
. [¢]
~
I
A 3 |
)
& .. | max.insertion
ke 7]
@ @ | depth=30
5 @ | min. insertion
z g‘ depth =15
- =

Recessed hollow shaft

Technical Data

Cable gland
PG, radial

R100

o7

@
<]

25
30

0 010F7 or 012F7 by using an adapter

** with axial exit position L 61, with radial exit position L 72
*** Aluminium: d = 59, stainless steel: d = 61

General specifications

Detection type
Device type

Electrical specifications

Operating voltage

No-load supply current

Time delay before availability

Linearity
Output code

Code course (counting direction)

Interface
Interface type
Monoflop time
Resolution

Single turn

Overall resolution
Transfer rate
Voltage drop
Standard conformity

Input 1
Input type
Signal voltage

High

Low
Input current
Switch-on delay

Input 2
Input type
Signal voltage

High

Low
Input current
Signal duration
Switch-on delay

Connection
Connector

photoelectric sampling
Singleturn absolute encoder

4.5...30V DC (SSI, SSI + RS422) ; 10 ... 30 V DC (SSI + Push/Pull)
max. 180 mA

<250 ms

+2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit

Gray code, binary code

cw descending (clockwise rotation, code course descending)

SSI; SSI + incremental track
20 £10 s

up to 16 Bit
up to 16 Bit
0.1...2 MBit/s
Ug-25V

RS 422

Selection of counting direction (cw/ccw)

45..30V
0..2V
<6 mA
<10ms

zero-set (PRESET 1)

45..30V
0..2V

<6 mA
min. 100 ms
<10 ms

type 9416 (M23), 12-pin, type 9416L (M23), 12-pin
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Singleturn absolute encoder

ASS58-0

Technical Data

Cable
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Approvals and certificates
UL approval
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Shaft load
Angle offset
Axial offset
Radial offset

@7mm,6x2x0.14mm2, 1 m

DIN EN 60529, IP65 (without shaft seal) ; DIN EN 60529, IP66/IP67 (with shaft seal)
DIN EN 60068-2-3, no moisture condensation

DIN EN 61000-6-4

DIN EN 61000-6-2

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40...85°C (-40 ... 185 °F)
-40 ... 85°C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 460 g (combination 1)
approx. 800 g (combination 2)

max. 12000 min -
50 gcm?
<5Ncm

+09°
static: £ 0.3 mm, dynamic: + 0.1 mm
static: + 0.5 mm, dynamic: + 0.2 mm

Accessories

9416

9416-*M-12P-AVM

ACC-PACK-ABS-_S_58

015

ACC-PACK-ABS-_S_58

P o014

- ACC-PACK-ABS-_S_58
@ 012

- ACC-PACK-ABS-_S_58
@ 210

Female cordset

Female cordset, M23, 12-pin, PVC cable, 8-core

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
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Singleturn absolute encoder ASS58-0
Connection
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
Reserved Blue 7 12 Not wired, reserved
V/R Red 8 5 Input for selection of counting direction
PRESET 1 Black 9 9 zero-setting input
Reserved Violet 10 4 Not wired, reserved
Reserved Grey/Pink 11 6 Not wired, reserved
Reserved Red/Blue 12 7 Not wired, reserved
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB

Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz

S: Special bit Tt Monoflop time 10 ps ... 30 pus

MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)

LSB: Least significant bit

SSI output format Standard

* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.

e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has

expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.
¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.
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* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first transmission, the 26! pulse controls data repetition. If the 26™ pulse follows after an amount of time greater than
the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

If the pulse line is exchanged, the data word is generated offset.
A Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length inm Baudrate in kHz
Data + <50 <400
{:> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} :’& Clock - <\] generator
Rotary encoder Interface electronics

Inputs
The selection of the counting direction input (cw/ccw) is activated with O-level. The zero-set input (PRESET 1) is activated with
1-level.

zero-set input (PRESET 1) Input for selection of counting direction (cw/ccw)
Pull up
IN IN
Filter — Logic Filter — Logic
Lo |0 .o
Pull down
L 1

Type Code
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Number of bits singleturn
12 4096 (standard)

13 8192

16 65536

Options

Standard

Incremental track 1024 pulses, Push/Pull
Incremental track 2048 pulses, Push/Pull
Incremental track 4096 pulses, Push/Pull
Incremental track 1024 pulses, RS422
Incremental track 2048 pulses, RS422

6 Incremental track 4096 pulses, RS422
Output code

O ON =z

B Binary
G Gray
Exit position
A Axial
R  Radial

Connection type

K1 Cable @7 mm, 6x2x0.14 mm? 1 m
AA Plug connector type 9416, 12-pin
AB Plug connector type 9416L, 12-pin
Shaft dimension/flange version

F1A Recessed hollow shaft @10 mm x 30 mm

F2A Recessed hollow shaft @12 mm x 30 mm

F3A Recessed hollow shaft @15 mm x 30 mm

Housing material

N  Aluminium, powder coated

| Inox*

W Aluminium, powder coated with shaft seal

Principle of operation

S  Singleturn

Shaft version

S Recessed hollow shaft

Data format

A SSI (Synchronous Serial Interface) *Housing material | only available with axial exit position.
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Singleturn absolute encoder
AVS58-K

Industrial standard housing @58 mm

16 Bit singleturn

Data transfer up to 2 MBaud

Optically isolated RS 422 interface

Servo or clamping flange

Zero-set function electrically and by preset key

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSl interface
(Synchronous Serial Interface). The resolution of the AVS58-K is maximum 65536 steps per revolution.

The devices of the AVS58-K series are equipped with a microcontroller.

The control module sends a clock bundle to the absolute encoder to obtain position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the following items with function inputs the counting direction and the zero-
set function (preset value).

Another feature of this absolute encoder is the built in preset key at the rear housing side. By means of this, the position value can be locally set to
zero. For status and diagnosis indication furthermore it is equipped with 2 LEDs.

This singleturn absolute encoder is available either in clamp flange design with a shaft diameter of 10 mm x 20 mm or in a servo flange design with
a shaft diameter of 6 mm x 10 mm.

The electrical connection is made by a 12-pin round plug connector. A version with a 1 m cable connector is also available.

18 Indication LEDs
] Preset key
© f—e e
S
o] o = ‘ .
Blglg |1 ——%
20 |10 5
3
Lg 20 Connector 9416(L)

** Aluminium: d = 59, stainless steel: d = 61

Clamping flange
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Singleturn absolute encoder AVS58-K

30 53
18 3x M3 5
= 6 deep
v
° ] ? 2
S|—= * [™~{__indication LEDs i | N\ o
) g \ \
| of & ¥ © [
88§ [ 1 — b IR S
* | Preset key =
| { "L
20 |10 o ©
? 3 x M4
i 3 6 deep
- > Cable gland
Clamping flange | /L;;O PG, radial
18 ** Aluminium: d = 59, stainless steel: d = 61
53
~ ---
= [ ™_indication LEDs
Q
~
Q| = *
g3 I b
Preset key
U ) t { |
‘ & =]
10 S
| 3
‘ 3 20 Connector 9416(L)
Servo flange ,_L__J
** Aluminium: d = 59, stainless steel: d = 61
042
53 3 x M4
6 deep
S
p—— ) ] B <
~ 5 0.
= [™__Indication LEDs RN
: .
3| 5 _ : /
2§ - o
Preset key .
— T~
U —— 4]} {
10 ‘ 3 J
| s ’
| s L
Cable gland
*L_J | R100  PGo, radial o5
o7
30
Servo flange 18

** Aluminium: d = 59, stainless steel: d = 61

Technical Data

General specifications

Detection type photoelectric sampling

Device type Singleturn absolute encoder
Indicators/operating means

LED green supply voltage/preset key pressed

LED red internal diagnostic test failed

Electrical specifications
Operating voltage Ug 45..30VDC
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Technical Data
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Power consumption Po <1W
Time delay before availability iy <250 ms
Linearity +2LSBat 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit

Qutput code

Code course (counting direction)

Interface
Interface type
Monoflop time
Resolution
Single turn
Overall resolution
Transfer rate
Voltage drop
Standard conformity
Input 1
Input type
Signal voltage
High
Low
Input current
Switch-on delay
Input 2
Input type
Signal voltage
High
Low
Input current
Signal duration
Switch-on delay
Connection
Connector
Cable
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

Approvals and certificates

UL approval
Ambient conditions

Operating temperature

Storage temperature

Mechanical specifications

Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed

Gray code, binary code
cw descending (clockwise rotation, code course descending)

SSI
20 +10 us

up to 16 Bit
up to 16 Bit
0.1...2 MBit/s
Ug-25V

RS 422

Selection of counting direction (cw/ccw)

4.5 ... 30 V or open input (cw ascending)
0...1V (cw descending)

<6 mA

<10 ms

zero-set (PRESET 1)

45..30V

0...1Voropen input

<6 mA

min. 100 ms

< 10 ms after falling input flank

type 9416 (M23), 12-pin, type 9416L (M23), 12-pin
7 mm,6x2x0.14mm?, 1 m

DIN EN 60529, IP65 (without shaft seal) ; DIN EN 60529, IP66/IP67 (with shaft seal)
DIN EN 60068-2-3, no moisture condensation

DIN EN 61000-6-4

DIN EN 61000-6-2

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40...85°C (-40 ... 185 °F)
-40...85°C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 460 g (combination 1)
approx. 800 g (combination 2)

max. 12000 min -
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Singleturn absolute encoder AVS58-K

Technical Data

Moment of inertia <30 gcm?
Starting torque < 3 Ncm (version without shaft seal)
Shaft load

Axial 40N

Radial 110N
Accessories
; 9203 Angled flange
W l
9416 Female cordset

9310-3 Synchro clamping element

9300 Mounting bracket for servo flange

KW-10/10 Helical coupling

KW-6/10 Helical coupling

KW-6/6 Helical coupling

KW-6/8 Helical coupling
@ 9401 10*10 Spring steel coupling
@ 9401 10*12 Spring steel coupling
@ 9401 6*10 Spring steel coupling
@ 9401 6*6 Spring steel coupling
o 9402 6*6 Spring steel coupling

9404 10*10 Spring disk coupling

9404 6*6 Spring disk coupling

9409 10*10 Bellows coupling

9409 6*10 Bellows coupling
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Singleturn absolute encoder

Accessories

& 9409 6*6
& 9409 6*8
é 9410 10*10
é 9410 6*6

B MBT-36ALS

9416-*M-12P-AVM

Bellows coupling

Bellows coupling

Precision coupling

Precision coupling

Spring-loaded mounting bracket with a diameter of 36 mm

Female cordset, M23, 12-pin, PVC cable, 8-core

AVS58-K
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Singleturn absolute encoder AVS58-K
Connection
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
Reserved Blue 7 12 Not wired, reserved
V/R Red 8 5 Input for selection of counting direction
PRESET 1 Black 9 9 zero-setting input
Reserved Violet 10 4 Not wired, reserved
Reserved Grey/Pink 11 6 Not wired, reserved
Reserved Red/Blue 12 7 Not wired, reserved
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB

Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz

S: Special bit Tt Monoflop time 10 ps ... 30 pus

MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)

LSB: Least significant bit

SSI output format Standard

* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.

e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has

expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.
¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.
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* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first transmission, the 26! pulse controls data repetition. If the 26™ pulse follows after an amount of time greater than
the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

A

If the pulse line is exchanged, the data word is generated offset.
Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length in m Baudrate in kHz
~ Data+ || <50 <400
l/> Data - ;_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} :’& Clock - <\] generator

Rotary encoder

Interface electronics

Inputs

Input for selection of counting direction (V/R)

Level counting direction by cw revolution o
(with view onto the shaft) Input counting direction (V/R)
High ascending
(input open or connected to +UB) N Pull up
Low descending Filter— )
(Input connected to GND) Logic
Voo
1
Zero-set input (Preset)
Level Funktion
— Zero-set input (Preset)
Low Output position value
(input open or connected to GND)
High Activation with falling edge (min. 100 ms) IN
(Input connected to +Ug or Ug > 4,5 V) )
[ Logic

Q Filter
Pull down

Indicators/operation means

Preset key Manually zero setting of the position value.
LED green ¢ Lights up with supplied encoder

¢ Goes off while preset key is pressed
LED red Alarm/error indication

¢ pre-fault indication (data output ist continued)
* internal memory error (all data bits are set to high
level permanently)

50°
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Number of bits singleturn
12 4096 (standard)

16 65536
Output code
B Binary
G Gray
Option 1
K with preset key
Exit position
R  Radial

Connection type

K1 Cable @7 mm, 6x2x0.14 mm? 1 m
AA Plug connector type 9416, 12-pin
AB Plug connector type 9416L, 12-pin
Shaft dimension/flange version

011 Shaft @10 mm x 20 mm with clamping flange

032 Shaft @6 mm x 10 mm with servo flange

Housing material

N  Aluminium, powder coated

| Inox*
Principle of operation
S  Singleturn
Shaft version
V  Solid shaft

Data format
A SSI (Synchronous Serial Interface) *Housing material | only available with plug connector types.
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Singleturn absolute encoder
ASS58-K

Industrial standard housing @58 mm

16 Bit singleturn

Data transfer up to 2 MBaud

Optically isolated RS 422 interface

Recessed hollow shaft

Zero-set function electrically and by preset key

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSl interface
(Synchronous Serial Interface). The resolution of the ASS58-K is maximum 65536 steps per revolution.

The devices of the ASS58-K series are equipped with a microcontroller.

The control module sends a clock bundle to the absolute encoder to obtain position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the following items with function inputs the counting direction and the zero-
set function (preset value).

Another feature of this absolute encoder is the built in preset key at the rear housing side. By means of this, the position value can be locally set to
zero. For status and diagnosis indication furthermore it is equipped with 2 LEDs.

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

The electrical connection is made by a 12-pin round plug connector. It is also possible to obtain a version with a 1 m cable connector.

3.3 263

1.3 .
[¢]

]

Indication LEDs — =

Preset key /

o15F7*
2
/ \
2N

\ [ 3.2 A 7
= -
S
N [ |

)
=8 ~18 ™~ 25
2 5 Connector 9416(L)
‘.; 3| max.insertion depth = 30 30
& 5 [ min. insertion depth = 15

010F7 or 912F7 by using an adapter

** Aluminium: d = 59, stainless steel: d = 61
Recessed hollow shaft
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74 72
. 3.3 263
— .ﬂ Indication LEDs P
= S
7 N
| y .
/
X o Preset key \
n . - -
Q
\ 7/
7
[te)
\ / 3.0 AN 7
L J
Cable gland 3
S, . | max.insertion PG9, radial
T 9
S 8| depth=30
S @ | min. insertion /_R100
L5 - a7
z g depth =15 o5
4L
30
~18

* shaft can be reduced to 10F7 or 012F7 by using an adapter
** Aluminium: d = 59, stainless steel: d = 61

Technical Data

Recessed hollow shaft
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General specifications
Detection type
Device type
Indicators/operating means
LED green
LED red
Electrical specifications
Operating voltage
Power consumption
Time delay before availability
Linearity
Output code
Code course (counting direction)
Interface
Interface type
Monoflop time
Resolution
Single turn
Overall resolution
Transfer rate
Voltage drop
Standard conformity
Input 1
Input type
Signal voltage
High
Low
Input current
Switch-on delay
Input 2
Input type
Signal voltage
High
Low
Input current
Signal duration

photoelectric sampling
Singleturn absolute encoder

supply voltage/preset key pressed
internal diagnostic test failed

45..30VDC

<1W

<250 ms

+2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit

Gray code, binary code

cw descending (clockwise rotation, code course descending)

SSI
20 +10 us

up to 16 Bit
up to 16 Bit
0.1...2 MBit/s
Ug-25V

RS 422

Selection of counting direction (cw/ccw)

4.5 ... 30 V or open input (cw ascending)
0...1V (cw descending)

<6 mA

<10 ms

zero-set (PRESET 1)

45..30V
0...1Voropen input
<6 mA

min. 100 ms
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Singleturn absolute encoder

Switch-on delay

Connection

Connector

Cable

Standard conformity

Degree of protection

Climatic testing

Emitted interference

Noise immunity

Shock resistance

Vibration resistance

Approvals and certificates

UL approval

Ambient conditions

Operating temperature

Storage temperature

Mechanical specifications

Material

Combination 1

Combination 2 (Inox)

Mass

Rotational speed

Moment of inertia

Starting torque

Shaft load

Angle offset

Axial offset
Radial offset

Accessories

°Q)
£q
£q
£q

9416

9416-*M-12P-AVM

ACC-PACK-ABS-_S_58
015

ACC-PACK-ABS-_S_58
o014

ACC-PACK-ABS-_S_58
212

ACC-PACK-ABS-_S_58
o010

< 10 ms after falling input flank

type 9416 (M23), 12-pin, type 9416L (M23), 12-pin
7 mm,6x2x0.14 mm?, 1 m

DIN EN 60529, IP65 (without shaft seal) ; DIN EN 60529, IP66/IP67 (with shaft seal)

DIN EN 60068-2-3, no moisture condensation
DIN EN 61000-6-4

DIN EN 61000-6-2

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 460 g (combination 1)
approx. 800 g (combination 2)

max. 12000 min -1
<30 gcm?
< 3 Ncm (version without shaft seal)

+0.9°

static: £ 0.3 mm, dynamic: £ 0.1 mm

static: £ 0.5 mm, dynamic: + 0.2 mm

Female cordset

Female cordset, M23, 12-pin, PVC cable, 8-core

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm

ASS58-K

Technical Data
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Singleturn absolute encoder ASS58-K
Connection
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
Reserved Blue 7 12 Not wired, reserved
V/R Red 8 5 Input for selection of counting direction
PRESET 1 Black 9 9 zero-setting input
Reserved Violet 10 4 Not wired, reserved
Reserved Grey/Pink 11 6 Not wired, reserved
Reserved Red/Blue 12 7 Not wired, reserved
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB

Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz

S: Special bit Tt Monoflop time 10 ps ... 30 pus

MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)

LSB: Least significant bit

SSI output format Standard

* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.

e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has

expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.
¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.
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Singleturn absolute encoder ASS58-K

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first transmission, the 26! pulse controls data repetition. If the 26™ pulse follows after an amount of time greater than
the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

A

If the pulse line is exchanged, the data word is generated offset.
Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length in m Baudrate in kHz
~ Data+ || <50 <400
l/> Data - ;_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} :’& Clock - <\] generator

Interface electronics

Inputs
Input for selection of counting direction (V/R)

Rotary encoder

Level counting direction by cw revolution o
(with view onto the shaft) Input counting direction (V/R)

High ascending

(input open or connected to +UB) N Pull up

Low descending Filter— )

(Input connected to GND) Logic
Voo
1

Zero-set input (Preset)
Level Funktion
— Zero-set input (Preset)

Low Output position value

(input open or connected to GND)

High Activation with falling edge (min. 100 ms) IN

(Input connected to +Ug or Ug > 4,5 V) Filter | Logic
Lo [

Pull down

1

Indicators/operation means

Preset key Manually zero setting of the position value.
LED green ¢ Lights up with supplied encoder

¢ Goes off while preset key is pressed
LED red Alarm/error indication

¢ pre-fault indication (data output ist continued)
* internal memory error (all data bits are set to high
level permanently)

50°




Singleturn absolute encoder

ASS58-K

Order code
AlS|S]|5]8 - RJ]K Nj-}]O
[ |
Number of bits singleturn
12 4096 (standard)
13 8192
16 65536
Output code
B Binary
G Gray
Option 1
K  with preset key
Exit position
R Radial

A

Connection type

K1 Cable @7 mm, 6x2x0.14mm?, 1 m
AA Plug connector type 9416, 12-pin
AB Plug connector type 9416L, 12-pin
Shaft dimension/flange version

F1A Recessed hollow shaft @10 mm x 30 mm

F2A Recessed hollow shaft @12 mm x 30 mm

F3A Recessed hollow shaft @15 mm x 30 mm

Housing material

N Aluminium, powder coated

| Inox*

W Aluminium, powder coated with shaft seal

Principle of operation

S

Singleturn

Shaft version
Recessed hollow shaft
Data format

S

SSI (Synchronous Serial Interface)

*Housing material | only available with plug connector types.
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Singleturn absolute encoder
AVS58-H

Industrial standard housing @58 mm
16 Bit singleturn

Hardware encoder

Data transfer up to 2 MBaud

Optically isolated RS 422 interface
Servo or clamping flange

Up to 4096 pulses on incremental track

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSl interface
(Synchronous Serial Interface). The resolution of the AVS58-H is maximum 65536 steps per revolution.

In contrast to the AVS58 series the encoder does not have a microcontroller. Thus, it is a pure hardware encoder.

The control module sends a clock bundle to the absolute encoder to obtain the position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the counting direction with the function input.

This singleturn absolute encoder is available either in clamp flange design with a shaft diameter of @10 mm x 20 mm or in a servo flange design
with a shaft diameter of @6 mm x 10 mm.

The electrical connection is made by a 12-pin round plug connector. It is also possible to obtain a version with a 1 m cable connector.

Connector 9416*, axial

30 L* ~28
18
[ee] -
<
o
el - )
~
B3| & H
Q| S L
L )\ i
20 |10 3
| 3
Clamping flange | 3 20 Connector 9416*, radial || 25 6 deep
I 1
30

** Aluminium: d = 59, stainless steel: d = 61
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30 L* ~28
3x M3
18 5
a— 6 deep
Cable gland ®
5 PG9, axial +
: 2
e [/
_ 4 i 3 + = |
I\ [ )

| -
20 |10 3 o
3 ! 3x M4
i 3 1 6 deep
— Cable gland
i R100 PG, radial i
Clamping flange e o5
30

~18 N
** Aluminium: d = 59, stainless steel: d = 61

Connector 9416*, axial
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L . ,_~28
8 M /
<
g 0
3 5 i H
g @ —L °
° .
i E— iy | ) 8
| & =]
10 S
| s
| « eadi 25
3 20 Connector 9416*, radial | |
' 30
Servo flange _,l__,_4
** Aluminium: d = 59, stainless steel: d = 61
~28 042
L* 3 x M4
6 deep
Cable gland 0+
j— 1 PG9, axial .
= i ®.
g | TN
ol & . /
o * — —
EIRS o S
= i
i ) i
l|| 3 !
| s
Cable gland
,L_J | R100 PG, radial o
o7
30
Servo flange 18

al exit position L 53
** Aluminium: d = 59, stainless steel: d = 61

Technical Data

General specifications
Detection type photoelectric sampling
Device type Singleturn absolute encoder

Electrical specifications

Operating voltage Ug 4.5...30V DC (SSI, SSI + RS422) ; 10 ... 30 V DC (SSI + Push/Pull)
No-load supply current lo max. 180 mA

Time delay before availability ty <250 ms

Linearity +2 LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit



Singleturn absolute encoder AVS58-H

Technical Data

Output code Gray code, binary code

Code course (counting direction) cw descending (clockwise rotation, code course descending)

Interface
Interface type SSI; SSI + incremental track
Monoflop time 20 +10pus
Resolution
Single turn up to 16 Bit
Overall resolution up to 16 Bit
Transfer rate 0.1...2 MBit/s
Voltage drop Ug-25V
Standard conformity RS 422
Input 1
Input type Selection of counting direction (cw/ccw)
Signal voltage
High 45..30V
Low 0..2V
Input current <6 mA
Switch-on delay <10 ms
Output
Output type RS422, Push/Pull
Signal output A+B+/A+/B
Pulses 1024, 2048, 4096
Connection
Connector type 9416 (M23), 12-pin, type 9416L (M23), 12-pin
Cable B7mm,6x2x0.14mm2, 1 m

Standard conformity

Degree of protection DIN EN 60529, IP65 (without shaft seal) ; DIN EN 60529, IP66/IP67 (with shaft seal)

Climatic testing DIN EN 60068-2-3, no moisture condensation
Emitted interference DIN EN 61000-6-4
Noise immunity DIN EN 61000-6-2

Shock resistance DIN EN 60068-2-27, 100 g, 6 ms

Vibration resistance DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz
Approvals and certificates
UL approval cULus Listed, General Purpose, Class 2 Power Source

Ambient conditions

g.pdf
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Operating temperature
Storage temperature
Mechanical specifications
Material
Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Shaft load

Axial

Radial

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum

flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 460 g (combination 1)
approx. 800 g (combination 2)

max. 12000 min -
50 gcm?
<5Ncm

40N
110N
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Singleturn absolute encoder

Accessories

- 9203
;L‘l

9416
9310-3
9300
KW-10/10
KW-6/10
KW-6/6
KW-6/8
9401 10*10
9401 10*12
9401 6*10
9401 6*6
9402 6*6
9404 10*10
9404 6*6
9409 10*10
9409 6*10
9409 6*6
9409 6*8

9410 10*10

Angled flange

Female cordset

Synchro clamping element

Mounting bracket for servo flange

Helical coupling

Helical coupling

Helical coupling

Helical coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring steel coupling

Spring disk coupling

Spring disk coupling

Bellows coupling

Bellows coupling

Bellows coupling

Bellows coupling

Precision coupling

AVS58-H
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Singleturn absolute encoder AVS58-H

Accessories
§ 9410 6*6 Precision coupling

> MBT-36ALS Spring-loaded mounting bracket with a diameter of 36 mm
5

9416-*M-12P-AVM Female cordset, M23, 12-pin, PVC cable, 8-core
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Singleturn absolute encoder AVS58-H
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
A Blue 7 12 Incremental track A
V/R Red 8 5 Input for selection of counting direction
Reserved Black 9 9 Not wired, reserved
B Violet 10 4 Incremental track B
A Grey/Pink 11 6 Incremental track A
B Red/Blue 12 7 Incremental track B
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB

Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz

S: Special bit Tt Monoflop time 10 ps ... 30 pus

MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)

LSB: Least significant bit

SSI output format Standard

At idle status signal lines "Data +" and "Clock +" are at high level (5 V).

The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D))
and special bit (S)) is stored in the encoder is introduced.

The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

The next successive lower order bit is transferred with each following rising pulse edge.

After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T,,, has expired.
No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has
expired.

After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.

The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

In ring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

In multiple transmission, 25 bits are transferred per data word in standard format.

If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.




Singleturn absolute encoder AVS58-H

* After the first transmission, the 26! pulse controls data repetition. If the 26t pulse follows after an amount of time greater than
the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

If the pulse line is exchanged, the data word is generated offset.
A Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length in m Baudrate in kHz
Data + <50 <400
[l:> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + 4 Clock
ocl
} ﬂ Clock - <-\] generator
Rotary encoder Interface electronics

Signal output

B U cw - with view onto the shaft
Ao b
NI A N O A B S
[ T . N T I n " L ——
Ao bbb
e R e e o e I A
R B e
B
Bty
P T
e
Input

The selection of the counting direction input (V/R) is activated with O-level.

Pull up
IN
Filter

— Logic




Singleturn absolute encoder AVS58-H

] H_l

Number of bits singleturn
12 4096 (standard)

13 8192
16 65536
Options
1 Incremental track 1024 pulses, Push/Pull
2 Incremental track 2048 pulses, Push/Pull
3 Incremental track 4096 pulses, Push/Pull
4 Incremental track 1024 pulses, RS422
5 Incremental track 2048 pulses, RS422
6 Incremental track 4096 pulses, RS422
Output code
B Binary
G Gray
Exit position
A Axial
R  Radial

Connection type

K1 Cable @7 mm, 6x2x0.14 mm? 1 m
AA Plug connector type 9416, 12-pin
AB Plug connector type 9416L, 12-pin
Shaft dimension/flange version

011 Shaft @10 mm x 20 mm with clamping flange

032 Shaft @6 mm x 10 mm with servo flange

Housing material

N  Aluminium, powder coated

| Inox*
Principle of operation
S  Singleturn
Shaft version
V  Solid shaft

Data format
A SSI (Synchronous Serial Interface) *Housing material | only available with axial exit position.
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Singleturn absolute encoder
ASS58-H

Industrial standard housing @58 mm
16 Bit singleturn

Hardware encoder

Data transfer up to 2 MBaud
Optically isolated RS 422 interface
Recessed hollow shaft

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSl interface
(Synchronous Serial Interface). The resolution of the ASS58-H is maximum 65536 steps per revolution.

In contrast to the ASS58 series the encoder does not have a microcontroller. Thus, it is a pure hardware encoder.

The control module sends a clock bundle to the absolute encoder to obtain the position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the counting direction with the function input.

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

The electrical connection is made by a 12-pin round plug connector. It is also possible to obtain a version with a 1 m cable connector.

Connector 9416*, axial

L** 72
3.3 ~28 063
1.3
| /
* O 11}
[ t f
s =55 ——HHH s ]
Q h
1
N
\— 3.2
= >
| <
° ]
=y
2% - 25
2 g 18 Connector 9416*, radial
? 2| max. insertion depth = 30 30
S g | _min. insertion depth = 15 * 0 010F7 or @12F7 by using an adapter
** with axial exit position L 61, with radial exit position L 72
Recessed hollow shaft *** Aluminium: d = 59, stainless steel: d = 61
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Singleturn absolute encoder

ASS58-H

i

gy

o15F7*

e

-

72
263
Cable gland _Z=r==u
PG, axial y N\
f .
= < R
3.2

depth = 30

depth =15

Lay-on edge
torque rest

Recessed hollow shaft

Technical Data

max. insertion

min. insertion

Cable gland
PG, radial

R100

o7

@
<]

25
30

0 010F7 or 012F7 by using an adapter

** with axial exit position L 61, with radial exit position L 72
*** Aluminium: d = 59, stainless steel: d = 61

General specifications

Detection type
Device type

Electrical specifications

Operating voltage

No-load supply current

Time delay before availability

Linearity
Output code

Code course (counting direction)

Interface
Interface type
Monoflop time
Resolution
Single turn
Overall resolution
Transfer rate
Voltage drop
Standard conformity
Input 1
Input type
Signal voltage
High
Low
Input current
Switch-on delay
Connection
Connector
Cable
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

photoelectric sampling
Singleturn absolute encoder

4.5...30V DC (SSI, SSI + RS422) ; 10 ... 30 V DC (SSI + Push/Pull)
max. 180 mA

<250 ms

+2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit

Gray code, binary code

cw descending (clockwise rotation, code course descending)

SSI; SSI + incremental track
20 £10 s

up to 16 Bit
up to 16 Bit
0.1...2 MBit/s
Ug-25V

RS 422

Selection of counting direction (cw/ccw)

45..30V
0..2V
<6 mA
<10ms

type 9416 (M23), 12-pin, type 9416L (M23), 12-pin
@7mm,6x2x0.14mm2, 1 m

DIN EN 60529, IP65 (without shaft seal) ; DIN EN 60529, IP66/IP67 (with shaft seal)
DIN EN 60068-2-3, no moisture condensation

DIN EN 61000-6-4

DIN EN 61000-6-2

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz
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Singleturn absolute encoder

ASS58-H

Technical Data

Approvals and certificates
UL approval

Ambient conditions
Operating temperature
Storage temperature

Mechanical specifications
Material

Combination 1

Combination 2 (Inox)

Mass

Rotational speed
Moment of inertia
Starting torque
Shaft load
Angle offset
Axial offset
Radial offset

cULus Listed, General Purpose, Class 2 Power Source

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: powder coated aluminum
flange: aluminum
shaft: stainless steel

housing: stainless steel
flange: stainless steel
shaft: stainless steel

approx. 460 g (combination 1)
approx. 800 g (combination 2)

max. 12000 min -
50 gcm?
<5Ncm

+0.9°
static: + 0.3 mm, dynamic: £ 0.1 mm
static: + 0.5 mm, dynamic: + 0.2 mm

Accessories

9416

9416-*M-12P-AVM

o ACC-PACK-ABS-_S_58
% o15

= ACC-PACK-ABS-_S_58
ey ol4

- ACC-PACK-ABS-_S_58
e % o12

= ACC-PACK-ABS-_S_58
e % e10

Female cordset

Female cordset, M23, 12-pin, PVC cable, 8-core

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 15 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 14 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 12 mm

Accessories set for @58 absolut rotary encoder with recessed hollow shaft 10 mm
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Singleturn absolute encoder ASS58-H
Connection
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
Reserved Blue 7 12 Not wired, reserved
V/R Red 8 5 Input for selection of counting direction
Reserved Black 9 9 Not wired, reserved
Reserved Violet 10 4 Not wired, reserved
Reserved Grey/Pink 11 6 Not wired, reserved
Reserved Red/Blue 12 7 Not wired, reserved
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB

Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz

S: Special bit Tt Monoflop time 10 ps ... 30 pus

MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)

LSB: Least significant bit

SSI output format Standard

* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.

e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has

expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.
¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.



Singleturn absolute encoder

ASS58-H

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.
* After the first transmission, the 26! pulse controls data repetition. If the 26™ pulse follows after an amount of time greater than

the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

If the pulse line is exchanged, the data word is generated offset.
A Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length inm Baudrate in kHz
Data + <50 <400
E> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} :’& Clock - <\] generator
Rotary encoder Interface electronics
Input
The selection of the counting direction input (V/R) is activated with O-level.
Pull up
IN
Filter — Logic

Type Code

| '_H
C
©
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] H_l

Number of bits singleturn
12 4096 (standard)

13 8192

16 65536

Options

Standard

Incremental track 1024 pulses, Push/Pull
Incremental track 2048 pulses, Push/Pull
Incremental track 4096 pulses, Push/Pull
Incremental track 1024 pulses, RS422
Incremental track 2048 pulses, RS422

6 Incremental track 4096 pulses, RS422
Output code

O ON =z

B Binary
G Gray
Exit position
A Axial
R  Radial

Connection type

K1 Cable @7 mm, 6x2x0.14 mm? 1 m
AA Plug connector type 9416, 12-pin
AB Plug connector type 9416L, 12-pin
Shaft dimension/flange version

F1A Recessed hollow shaft @10 mm x 30 mm

F2A Recessed hollow shaft @12 mm x 30 mm

F3A Recessed hollow shaft @15 mm x 30 mm

Housing material

N  Aluminium, powder coated

| Inox*

W Aluminium, powder coated with shaft seal

Principle of operation

S  Singleturn

Shaft version

S Recessed hollow shaft

Data format

A SSI (Synchronous Serial Interface) *Housing material | only available with axial exit position.
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Singleturn absolute rotary encoder
AHS58-0

Industrial standard housing @58 mm
16 Bit singleturn

Data transfer up to 2 MBaud
Optically isolated RS 422 interface
Zero-set function

Hollow shaft

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSI interface
(Synchronous Serial Interface). The resolution of the AHS58 is maximum 65536 steps per revolution.

The devices of the AHS58 series are equipped with a microcontroller.

The control module sends a clock bundle to the absolute encoder to obtain position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the following items with function inputs the counting direction and the zero-
set function (preset value).

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

The electrical connection is made by a 12-pin round plug connector. A version with a 1 m cable connector is also available.

10 3 13.5 3.2

12h7
059

©®

N

Singleturn 29
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Singleturn absolute rotary encoder AHS58-0
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Technical Data

General specifications
Detection type photoelectric sampling
Device type

Electrical specifications

Singleturn absolute rotary encoder

Operating voltage Us 45..30VDC

No-load supply current lo max. 180 mA

Time delay before availability ty <250 ms

Linearity +2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
Output code Gray code, binary code

Code course (counting direction)

Interface
Interface type
Monoflop time
Resolution

Single turn

Overall resolution
Transfer rate
Voltage drop
Standard conformity

Input 1
Input type
Signal voltage

High

Low
Input current
Switch-on delay

Input 2
Input type
Signal voltage

High

Low
Input current
Signal duration
Switch-on delay

Connection
Connector

cw descending (clockwise rotation, code course descending)

SSI
20 £10 s

up to 16 Bit
up to 16 Bit
0.1...2 MBit/s
Ug-25V

RS 422

Selection of counting direction (cw/ccw)

45..30V
0..2V
<6 mA
<10ms

zero-set (PRESET 1)

45..30V
0..2V
<6 mA
min. 100 ms
<10 ms

type 9416 (M23), 12-pin, type 9416L (M23), 12-pin



Singleturn absolute rotary encoder

AHS58-0

Technical Data

Cable
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance
Approvals and certificates
UL approval
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material
Combination 1
Mass
Rotational speed
Moment of inertia
Starting torque
Shaft load
Angle offset
Axial offset
Radial offset
Dimensions
Length
Diameter

@7mm,6x2x0.14mm2, 1 m

DIN EN 60529, IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz

cULus Listed, General Purpose, Class 2 Power Source

-40...85°C (-40 ... 185 °F)
-40 ... 85°C (-40 ... 185 °F)

housing: aluminum Flange: aluminum Shaft: stainless steel
approx. 300 g (combination 1)

max. 3000 min -1

30 gcm?

<3 Ncm

+0.9°
static: £ 0.3 mm, dynamic: + 0.1 mm
static: £ 0.5 mm, dynamic: + 0.2 mm

36 mm
59 mm
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Singleturn absolute rotary encoder AHS58-0
Connection
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
Reserved Blue 7 12 Not wired, reserved
V/R Red 8 5 Input for selection of counting direction
PRESET 1 Black 9 9 zero-setting input
Reserved Violet 10 4 Not wired, reserved
Reserved Grey/Pink 11 6 Not wired, reserved
Reserved Red/Blue 12 7 Not wired, reserved
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB
Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz
S: Special bit Tt Monoflop time 10 ps ... 30 pus
MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)
LSB: Least significant bit

SSI output format Standard
* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).
* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.
e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.
* The next successive lower order bit is transferred with each following rising pulse edge.
» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T, has expired.
* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has

expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.
¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)
* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the

possibility of detecting transmission errors.
¢ In multiple transmission, 25 bits are transferred per data word in standard format.



Singleturn absolute rotary encoder AHS58-0

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.

* After the first transmission, the 26! pulse controls data repetition. If the 26™ pulse follows after an amount of time greater than
the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

If the pulse line is exchanged, the data word is generated offset.
A Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length inm Baudrate in kHz
Data + <50 <400
{:> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} :’& Clock - <\] generator
Rotary encoder Interface electronics

Inputs
The selection of the counting direction input (cw/ccw) is activated with O-level. The zero-set input (PRESET 1) is activated with
1-level.

zero-set input (PRESET 1) Input for selection of counting direction (cw/ccw)
Pull up
IN IN
Filter — Logic Filter — Logic
Lo |0 .o
Pull down
L 1

Type Code
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Singleturn absolute rotary encoder AHS58-0
[A]H 5]8 -|o A R - |
[ | ]
Number of bits singleturn
12 4096 (standard)
13 8192
16 65536
Number of bits multiturn
00 for singleturn-encoders
12 4096 (standard)
14 16384
Options
N  Standard
1 Incremental track 1024 pulses, Push/Pull
2 Incremental track 2048 pulses, Push/Pull
3 Incremental track 4096 pulses, Push/Pull
4 Incremental track 1024 pulses, RS422
5 Incremental track 2048 pulses, RS422
6 Incremental track 4096 pulses, RS422
Output code
B  Binary
G Gray
Option
H  Hardware encoder
0 Zero set function
Exit position
R Radial
Connection type
K1 Cable @7 mm, 6 x2x0.14 mm?, 1 m
AA Plug connector type 9416, 12-pin
AB Plug connector type 9416L, 12-pin
Shaft dimension/flange version
OAA  Hollow shaft with @10 mm
OBA  Hollow shaft with @12 mm
Housing material
N Aluminium

Principle of operation

S  Singleturn
M Multiturn
Shaft type

H Hollow shaft

Data format

A

SSI (Synchronous Serial Interface)

Installation

Anti-interference measures
The use of highly sophisticated microelectronics requires a consistently implemented anti-interference and wiring concept. This
becomes all the more important the more compact the constructions are and the higher the demands are on the performance of
modern machines.
The following installation instructions and proposals apply for "normal industrial environments". There is no ideal solution for all
interfering environments.
When the following measures are applied, the encoder should be in perfect working order:

Termination of the serial line with a 120 Q resistor (between Receive/Transmit and Receive/Transmit) at the beginning and

end of the serial line (e. g. the control and the last encoder).

The wiring of the encoder should be laid at a large distance to energy lines which could cause interferences.

Cable cross-section of the screen at least 4 mm?Z.
Cable cross-section at least 0,14 mm?2.

The wiring of the screen and 0 V should be arranged radially, if and when possible.
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Singleturn absolute rotary encoder AHS58-0

Do not kink or jam the cables.
Adhere to the minimum bending radius as given in the data sheet and avoid tensile as well as shearing load.

Operating instructions

Every encoder manufactured by Pepperl+Fuchs leaves the factory in a perfect condition. In order to ensure this quality as well as
a faultless operation, the following specifications have to be taken into consideration:

Avoid any impact on the housing and in particular on the encoder shaft as well as the axial and radial overload of the encoder
shaft.

The accuracy and service life of the encoder is guaranteed only, if a suitable coupling is used.

The operating voltage for the encoder and the follow-up device (e. g. control) has to be switched on and off simultaneously.
Any wiring work has to be carried out with the system in a dead condition.

The maximum operating voltages must not be exceeded. The devices have to be operated at extra-low safety voltage.

Notes on connecting the electric screening

The immunity to interference of a plant depends on the correct screening. In this field installation faults occur frequently. Often
the screen is applied to one side only, and is then soldered to the earthing terminal with a wire, which is a valid procedure in LF
engineering. However, in case of EMC the rules of HF engineering apply.

One basic goal in HF engineering is to pass the HF energy to earth at an impedance as low as possible as otherwise energy would
discharge into the cable. A low impedance is achieved by a large-surface connection to metal surfaces.

The following instructions have to be observed:

Apply the screen on both sides to a "common earth" in a large surface, if there is no risk of equipotential currents.

The screen has to be passed behind the insulation and has to be clamped on a large surface below the tension relief.

In case of cable connections to screw-type terminals, the tension relief has to be connected to an earthed surface.

If plugs are used, metallised plugs only should be fitted (such as sub D plugs with metallised housing). Please observe the
direct connection of the tension relief to the housing.

Advantage: metalised connector,
shield

clamped with the strain
relief

clamp
Disadvantage: soldering shield on

Safety instructions

Please observe the national safety and accident prevention regulations as well as the subsequent safety
instructions in these operating instructions when working on encoders.

If failures cannot be remedied, the device has to be shut down and has to be secured against accidental operation.

Repairs may be carried out only by the manufacturer. Entry into and modifications of the device are not
permissible.

Tighten the clamping ring only, if a shaft has been fitted in the area of the clamping ring (hollow shaft encoders).
Tighten all screws and plug connectors prior to operating the encoder.

Do not stand on the encoder!

Do not remachine the drive shaft!

Avoid impact!

Do not remachine the housing!
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Singleturn absolute rotary encoder
AHS58-H

Industrial standard housing @58 mm
16 Bit singleturn

Hardware encoder

Data transfer up to 2 MBaud
Optically isolated RS 422 interface
Hollow shaft

CE-®- ss57
Roneien S

This singleturn absolute encoder with modern fast technology transmits a position value corresponding to the shaft setting via the SSI interface
(Synchronous Serial Interface). The resolution of the AHS58-H is maximum 65536 steps per revolution.

In contrast to the AHS58 series the encoder does not have a microcontroller. Thus, it is a pure hardware encoder.

The control module sends a clock bundle to the absolute encoder to obtain position data. The rotary encoder then sends the position data
synchronous to the cycles of the control module. It is possible to select the counting direction with the function input.

The absolute encoder is mounted directly onto the application shaft, without any coupling. Rotation of the absolute encoder is prevented by a
torque rest.

The electrical connection is made by a 12-pin round plug connector. A version with a 1 m cable connector is also available.
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Singleturn 29
Muliturn 42
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Singleturn absolute rotary encoder AHS58-H
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Technical Data

General specifications
Detection type photoelectric sampling
Device type

Electrical specifications

Singleturn absolute rotary encoder

Operating voltage Us 45..30VDC

No-load supply current lo max. 180 mA

Time delay before availability ty <250 ms

Linearity +2LSB at 16 Bit, + 1 LSB at 13 Bit, + 0,5 LSB at 12 Bit
Output code Gray code, binary code

Code course (counting direction)

Interface
Interface type
Monoflop time
Resolution
Single turn
Overall resolution
Transfer rate
Voltage drop
Standard conformity
Input 1
Input type
Signal voltage
High
Low
Input current
Switch-on delay
Connection
Connector
Cable
Standard conformity
Degree of protection
Climatic testing
Emitted interference
Noise immunity
Shock resistance
Vibration resistance

cw descending (clockwise rotation, code course descending)

SSI
20 £10 s

up to 16 Bit
up to 16 Bit
0.1...2 MBit/s
Ug-25V

RS 422

Selection of counting direction (cw/ccw)

45..30V
0..2V
<6 mA
<10ms

type 9416 (M23), 12-pin, type 9416L (M23), 12-pin
@7mm,6x2x0.14mm2, 1 m

DIN EN 60529, IP65

DIN EN 60068-2-3, no moisture condensation
EN 61000-6-4:2007

EN 61000-6-2:2005

DIN EN 60068-2-27, 100 g, 6 ms

DIN EN 60068-2-6, 20 g, 10 ... 2000 Hz
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Singleturn absolute rotary encoder

AHS58-H

Technical Data

Approvals and certificates
UL approval
Ambient conditions
Operating temperature
Storage temperature
Mechanical specifications
Material
Combination 1
Mass
Rotational speed
Moment of inertia
Starting torque
Shaft load
Angle offset
Axial offset
Radial offset

Accessories

cULus Listed, General Purpose, Class 2 Power Source

-40 ... 85 °C (-40 ... 185 °F)
-40 ... 85 °C (-40 ... 185 °F)

housing: aluminum Flange: aluminum Shaft: stainless steel
approx. 300 g (combination 1)

max. 3000 min -!

30 gcm?

<3 Ncm

+0.9°
static: + 0.3 mm, dynamic: £ 0.1 mm
static: £ 0.5 mm, dynamic: + 0.2 mm

9416

9416-*M-12P-AVM

Female cordset

Female cordset, M23, 12-pin, PVC cable, 8-core
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Singleturn absolute rotary encoder AHS58-H
Connection
Signal Cable @7 mm, 12-core | Connector 9416, 12-pin | Connector 9416L, 12-pin | Explanation
GND (encoder) White 1 1 Power supply
Uy, (encoder) Brown 2 8 Power supply
Clock (+) Green 3 3 Positive cycle line
Clock (-) Yellow 4 11 Negative cycle line
Data (+) Grey 5 2 Positive transmission data
Data (-) Pink 6 10 Negative transmission data
Reserved Blue 7 12 Not wired, reserved
V/R Red 8 5 Input for selection of counting direction
Reserved Black 9 9 Not wired, reserved
Reserved Violet 10 4 Not wired, reserved
Reserved Grey/Pink 11 6 Not wired, reserved
Reserved Red/Blue 12 7 Not wired, reserved
12113 4 5 8 7116 5 4
9 8107 12 6 9 112210 3
Description

The Synchronous Serial Interface was specially developed for transferring the output data of an absolute encoder to a control
device. The control module sends a clock bundle and the absolute encoder responds with the position value.

Thus only 4 lines are required for the clock and data, no matter what the resolution of the rotary encoder is. The RS 422 interface
is optically isolated from the power supply.

SSI signal course Standard

- —>
T
TP
Clock + ‘ ‘ -~
||
Data + Dn Dnq Dn2 Dns D, D4 S
MSB LSB
Dy, ..., Dy Position data T=1/f Duration of period of clock signal <1 MHz
S: Special bit Tt Monoflop time 10 ps ... 30 pus
MSB: Most significant bit To: Clock pause > monoflop time (T, > Tp)
LSB: Least significant bit

SSI output format Standard

* Atidle status signal lines "Data +" and "Clock +" are at high level (5 V).

* The first time the clock signal switches from high to low, the data transfer in which the current information (position data (D,,)
and special bit (S)) is stored in the encoder is introduced.

e The highest order bit (MSB) is applied to the serial data output of the encoder with the first rising pulse edge.

* The next successive lower order bit is transferred with each following rising pulse edge.

» After the lowest order bit (LSB) has been transferred the data line switches to low until the monoflop time T, has expired.

* No subsequent data transfer can be started until the data line switches to high again or the time for the clock pause T, has

expired.

* After the clock sequence is complete, the monoflop time T, is triggered with the last falling pulse edge.
¢ The monoflop time T, determines the lowest transmission frequency.

SSI output format ring slide operation (multiple transmission)

* Inring slide operation, multiple transmission of the same data word over the SSI interface makes it possible to offer the
possibility of detecting transmission errors.

¢ In multiple transmission, 25 bits are transferred per data word in standard format.
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AHS58-H

* If the clock change is not interrupted after the last falling pulse edge, ring slide operation automatically becomes active. This
means that the information that was stored at the time of the first clock change is generated again.
* After the first transmission, the 26! pulse controls data repetition. If the 26™ pulse follows after an amount of time greater than

the monoflop time T,,,, a new current data word will be transmitted with the following pulses.

If the pulse line is exchanged, the data word is generated offset.
A Ring slide operation is possible up to max. 13 bits.

Block diagram Line length
Line length inm Baudrate in kHz
Data + <50 <400
E> Data - :_j> Receiver <100 <300
<200 <200
Logic <400 <100
Clock + ,1 Clock
OCl
} :’& Clock - <\] generator
Rotary encoder Interface electronics
Input
The selection of the counting direction input (V/R) is activated with O-level.
Pull up
IN
Filter — Logic

Type Code

| '_H
C
©
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Singleturn absolute rotary encoder AHS58-H
[A]H 5]8 -|o A R - |
[ | ]
Number of bits singleturn
12 4096 (standard)
13 8192
16 65536
Number of bits multiturn
00 for singleturn-encoders
12 4096 (standard)
14 16384
Options
N  Standard
1 Incremental track 1024 pulses, Push/Pull
2 Incremental track 2048 pulses, Push/Pull
3 Incremental track 4096 pulses, Push/Pull
4 Incremental track 1024 pulses, RS422
5 Incremental track 2048