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Aseman mittaus

Resolver

TTL encoder

Sinus wave 1 Vpp

EnDAT, single and multi turn
Hiperface, single und multi turn
BISS, single und muilti turn
Magnetostrictive



“Standardeja”

Encoder interface

Protocol owner

Physical interface

Interface speed

Supply voltage

Number of cable

standard wires including
supply
EnDat 2.2 HEIDENHAIN RS-485 0.1-16MHz 3.6-14V 4+2
BiSS IC-Haus GmbH? RS-422 80kHz-10MHz 5V, 10-30V3 4+2
HIPERFACE DSL | Sick RS-485 9.375Mbaud 7-12V 2or2e?
SSI Open? RS-422 Up to 2MHz 5V, 10-30V3 4+2
EnDat 2.1 HEIDENHAIN RS-485 and sin/cos 0.1-2MHz 3.6-5.25V 8+2
(analog 1Vpp)
HIPERFACE Sick RS-485 and sin/cos 600-38400baud and | 7-12V 6+2
(analog 1Vpp) 0-150KHz
Sin/cos N/A Sin/cos (analog 1Vpp or | 0-500kHz (typical), | Typically 5V 6+2
11uApPP) up to 10Mhz4
Incremental ABZ N/A TTL or HTL 0-1MHz (typical), up | 5V (TTL), 10- 6+2 (or 3+2)
to 10Mhz* 30V (HTL)

'Open-source protocol, multiple encoder vendors
Max Stegmann GmbH (Sick)

3Some vendors offer a 5-30V range
“Vendor-specific, depending on the encoder line count and maximum rotation speed
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Sinus wave 1 Vpp

PC Terminal Menu
Print Interpolated Angle
[Fine + Coarse]

USB virtual
COM port

Eine Angle: atan(A/B)

—* Option 1: 16-bit

Fine Angle: atan(A/B)
= Option 2: 12-bit

Coarse Angle
Incremental count

TMS320F28069M
LaunchPad

24V

Host MCU interface

Encoder connector

-

TIDA-00176
: 16-bit high-res path :
I |
AB Dual A+ A-B+B-
— apc

SPI | |
L — — 1
|_ __________ ]

A B | Analog path !

AnEIDg | i A+rA_rB+rE_r
I—- — — — — — e — — — — J H+.H_
e = — >

A.B.R | :

Tk | Comparators |
o 1

= 5V
> Power —» 3.3V
Supplies
Encoder Supply:525 WV

Differential Sine and Cosine
A+, A-, B+.B- and Marker R+/R-

/

A+ Shielded twisted
‘;' pairs cable, up to
B_* 50...150m

B+
R_

Up
Un

__AC Motor

i

Sin/Cos
Encoder



Sinus wave Vpp




http://www.heidenhain.de/de _DE/dokumentation/grundlagen/schnittstellen/endat-22/



EnDat

Simple subsequent electronics

Simple connection technology,
&wire cable, single shielding with EnDat 2.2 receiver chip
DATA {"EnDat Master”)
Miniature connecting DATA,
element, M12, B-pin CLOCK
CLOCK
F UP
I LIN
Up * Connecting element,
UN *) e.q. M2, D-sub
T I ) N *
- @/ * For parallel voltage supply lines
] or battery buffering
| Violtage supply without
s remote sensing
(Up=3610 525V or
i 3610 14V)

Integrated interpolation and position value
formation, temperature measurement

’
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Hiperface

7. Connection details SCS/SCM 70

PIN Colour Signal

1 black REFCOS

2 grey Data + RS 485
3 - N.C.

4 - N.C.

5 white SIN

6 brown REFSIN

7 green Data- RS 485
8 pink COSs

9* - N.C./Screen

10 blue GND

i - N.C.

12 red Us 7-12V

View on plug side

C12 FUR mating connector
is not included in the scope of supply.
Please order separately.

* Screen connection for flush-mounted version, PIN 9 to encoder housing.
Screen connection for surface-mounted version via connector housing to the internal housing.

N.C. = not connected



Hiperface
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BISS

 https://en.wikipedia.org/wiki/BISS Interface



Magnetostrictive sensor

Return wire

Cursor magnet

Receiving
coil

JL

Excitation pulse

Circular magnetic field

Measuring circuit Z

(a)
e http://www.mtssensor.de

/Magnetostriction.224.0
ntml

Tek JL

hagnetic fizld
ENCOMpasses entire
waweguide - generated

by interrogation pulss Hr'
f

Intermogation:
Fetum Wire
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http://www.mtssensor.de/Magnetostriction.224.0.html
http://www.mtssensor.de/Magnetostriction.224.0.html
http://www.mtssensor.de/Magnetostriction.224.0.html
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Sercos

Secondary
Line

Master




Sercos

Ethernet, TCP/IP, OPC, FTP, HTTP,SMS, SMTP
-

&:;-‘."—“
b T

i LMC101C, 201C, 300C, 400C, 600C
Logu: Motion Controllers

mo

sercos Il + Integrated Safety*

—
- -

Other field busses:
PROFIBUS DP, CANopen,
EtherNet/IP, Profinet,
Modbus

. LXM 62 Multiaxes Servo Drives
+ Power Supply + ILM 62 CM

Remotel/O RemotelfO



Sercos

sercos Electrical cabinet A

the automation bus

Master

JO} J@ TopoExtensions

Slave 1 Slave 2

Electrical cabinet C

Electrical cabinet B

Sercos

the automation bus

i “§F [ ave

Slave 4 Slave 5




Sercos

» Collision-free communication through the use of a time-
slot mechanism.

* Highly efficient communication protocol (little overhead).

« Extremely low telegram |jitter (specified at less than 1
microsecond, in practice as low as 35 nanoseconds).

* Highly developed standardized profiles agreed upon by
multi-vendor technical working groups for dependable
iInteroperabllity of devices from different manufacturers.

 Ability to control, for example, 60 axes of motion at an
update of 250 microseconds for each and every drive
(Sercos Il1).[5]



Arbitration B®slslifs]

field field Data field

Arbitration phase Data phase

CRC
field

KEY

ACK _ )
ED F IM F 22:::: :f:t:crltig;:i?lr:gancy check

Arbitration phase

EOF = end-of-frame

https://www.can-cia.org/can-
knowledge/can/can-data-link-layers/

ACK = acknowledgement

IMF = intermission field

6: Presentation layer

5: Session layer

4: Transport layer

5, 3: Network layer I

2: Data link layer

1: Physical layer

W .
W o



CANopen

The CANopen protocols comprise:
SDO protoco
PDO protoco
NMT protoco
Special function protocols

Error control protocols



CANopen, SDO

Client inltiate SO0 download Server

cs | MUX | (Longth) j—

Initiate 500 download respanse

Cs | Mux | Not used ;—

download SDO segment 1

s [ oA b

download segment 1 response
Mot usad




CANopen, PDO

POO Producer

Even !’;r"ﬁmer tﬁggﬂred

PO Producer

Remotely requested

PO Consumer

PN Producer

SYNC triggered

SYNC Producer
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CANopen, NMT

— Initialization

ol

PreOperational ——— |
ﬁ—lj




CANopen,Special function protocols

Synchronisation (SNYC) protocol

Emergency protocol

Time-stamp protocol

Consumer

Producer Producer Producer
Consumer Consumer Cronsumer

Producer
{onsumer




CANopen,Error control
protocols

Heartbeat protocol

The Heartbeat protocol is a cyclically transmitted message that informs all
heartbeat consumers of the availability of the heartbeat producer. In addition to
the availability of the heartbeat producer, the heartbeat protocol provides the
current NMT FSA state of the heartbeat producer. The cycle time for transmitting
the Heartbeat message is configurable in the object dictionary index 1017h.

Boot-up protocol

The boot-up protocol represents a special type of an error control protocol. It is
transmitted as the final action in NMT FSA state Initialisation, prior to enter the
NMT FSA state Pre-operational. The reception of this message indicates that a
new device has been registered to the CANopen network. The unintended
reception of such a protocol during runtime either indicates a change in the
network setup (e.g. due to the addition of a new CANopen device) or is
considered a sign for an error condition (e.g. erroneous power supply of related
CANopen device). The protocol uses the same identifier as any other error
control protocol, such as e.g. the heartbeat protocol. The 1-byte data field has a
fixed value of zero.



CANope device profiles

CiA 406: Profile for encoders

CiA 420 Profiles for extruder downstream devices

CiA 417 Profile for lift control systems

CiA 458: Profile for energy measurements

CiA 402 Profile for drives and motion control

CiA 404 Profile for measuring devices and closed-loop controllers
CiA 461 Profile for weighing devices

CiA 410: Profile for inclinometer

CiA 444: Profiles for container-handling machine add-on devices
CiA 413: Profile for truck gateways

CiA 462: Profile for item detection devices

CiA 434: Profile for laboratory automation systems

CiA 450: Profile for pumps

CiA 445: Profile for RFID devices

CiA 408: Pofile for hydraulic devices

CiA 446: Profile for AS-Interface gateways

CiA 412: Profiles for medical devices



CANopen Application profiles

CiA 443: CANopen profile for SIIS level-2 devices
CiA 422 series: CANopen application profile for municipal vehicles
CiA 415: CANopen sensor profile for mobile machines

CiA 436 series: CANopen application profile for construction
machines

CiA 416 series: CANopen application profile for building door control

CiA 425 series: CANopen application profile for medical diagnostic
add-on modules

CiA 447 series: CANopen application profile for special-purpose car
add-on devices

CiA 437: CANopen application profile for grid-based photo voltic
systems
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