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1. Description

EAS series product is an absolute linear position detection magnetic encoder. The sensor can be
used in @ movement control system to detect the position, speed of the system.

The sensor uses non-contact detection method based on TMR magnetic sensing technology.
The magnetic scale has two magnetic tracks (incremental and absolute tracks).

The sensor has build-in signal processing circuit, and a digital output of RS485 format.

EAS series product has the following features:

True absolute value system

Absolute position dual track system

Customized sensor chips

The system is self-calibrating

Single-turn resolution 23 bits, multi-turn resolution 16 bits
The repeatability is 5 arc seconds

Absolute positioning accuracy 10 arcseconds

RS485, BISS interface

YV V V V V V VYV

2. Product part number

Magnetic sensor bridge | Signal conditioning
Sin+, Sin-, Cos+, Cos-

_ ADC &

i Angle calc.

INTERFACE
(BiSS-C, RS485, SSI,

—

Position decoding

— Combinating two tracks

1.
2. Accurate location
3. Absolute angle

Magnetic switches
PRBS bits coding

SPI)
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3. EAS-017-A Dimensions
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4. EAS-017-D Dimensions
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5. Electrical characteristic

5.1. EAS-017-A Electrical connection

Lead NAME

(N[OOI W|IN|F-
o
[

5.2. EAS-017-D Electrical connection

Lead NAME
VCC
GND
CLK-
CLK+

DATA-

DATA+
BAT
Reset

(N[OOI W|IN|F-

5.3. General parameter

Operating and storage temperature -40°C to +105°C
(Note: The operating temperature of the
diode on the encoder is -40°C to

+85°C)
Humanity 70%Rh
External magnetic field (thickness direction) +100 mT
Shock (dependent on installation) 100 g
Vibration (dependent on installation) 80 g

5.4. Environmental parameter

Supply voltage 4.75V~5.25V
Current 100 mA~150 mA
Connector 8-pin
Start-up time 100 ms
ESD (HBM) HBM, Class 2, £2 kV
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5.5. System parameter

Parameter Unit Min Typ Max Comment
Resolution bit 20 One lap
16 Loopy
Maximum speed RPM 10000
Repeatability arcsec +5 Bidirectional 3
cycles
Absolute position error | arcsec +10
Input bandwidth kHz 18
Noise ° +0.0005
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6. RS485 protocol interface

6.1 Communication interface

Communication parameters

Baud rate 2.5 MHz
Byte length 8 bits
Parity check NC
Stop position 1 (8N1)
6.2 Frame format
Command frame (Upper computer — Encoder)
Command name Value (Hex) Explanation
ID O 02 Read single-turn angle
ID 1 8A Read Multi-Turn Count
ID 2 92 Read Encoder ID
Read Single-Turn Angle &
ID 3 1A _
Multi-Turn Count
ID 6 32 Write EEPROM
IDD EA Read EEPROM
ID 7 BA Reset Alarm Bit
ID 8 C2 Reset Single-Turn Angle
IDC 62 Reset Multi-Turn & Alarm Bits

Data frame (encoder — Upper computer)

Command | Return byte
ByteO | Bytel Byte2 Byte3 Byted
name count
Encoder Angle | Encoder Angle Encoder Angle
ID O 6 02 | STATUS _ ,
Low Byte Middle Byte High Byte
Turn Count Turn Count
ID 1 6 8A | STATUS _ 00
Low Byte High Byte
ID 2 4 92 | STATUS ENID CRC /
Encoder Angle | Encoder Angle Encoder Angle
ID 3 11 1A | STATUS _ ,
Low Byte Middle Byte High Byte
Address Low Address High
ID 6 4 32 | STATUS Custom
Byte Byte
Address Low Address High
IDD 5 EA | STATUS Read Data
Byte Byte
ID7 6 BA | STATUS | Encoder Angle | Encoder Angle Encoder Angle
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Low Byte Middle Byte High Byte
Encoder Angle | Encoder Angle Encoder Angle
ID 8 6 C2 | STATUS _ .
Low Byte Middle Byte High Byte
Encoder Angle | Encoder Angle Encoder Angle
IDC 6 62 | STATUS _ .
Low Byte Middle Byte High Byte
Command Return byte
Byteb Byte6 Byte7 Byte8 | Byte9 | BytelO
name count
ID O 6 CRC / / / / /
ID1 6 CRC
ID 2 4 / / / / / /
Turn Count Turn Count
ID 3 11 ENID _ 00 00 CRC
Low Byte High Byte
ID 6 4 CRC / / / / /
IDD 5 CRC / / / / /
ID7 6 CRC / / / / /
ID 8 6 CRC / / / / /
IDC 6 CRC / / / / /

Note:Encoder status

bit7:Reserve
bit6:Reserve
bit5:Reserve

bit4:low_voltage_alarm

bit3:dig_error

bit2:calibration_error

bitl:prbs_error

bit0:polo_index_error

The example of the circuit diagram of the sending and receiving interfaces is shown below.

Encoder side

SN6SHVDT5 or equivalent

<

T5V

>

"1

Receiver side

SNG6SHVD7S or equivalent
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|
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When the encoder transmits data, do not send any requests to the encoder. If during this period
any request is wrongly sent to the encoder, the interface circuit of the encoder may be interrupted.

The encoder is always in the receiving mode except for transmitting data.

Receiver side
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Fncoder side

7o

SN6SHVDTS or equivalent L 9KQ

<
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»
>

SN6SHVDT7S or equivalent
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1.2KQ 1.2KQ SRQ:Request

4
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—— DE

Figure 6-4-5 Example of transmit and receive interface circuits

When the encoder transmits data, do not send any requests to the encoder. If any requests are sent to the
encoder in error during this period, the encoder's interface circuit may be interrupted. In addition to

transmitting data, the encoder is always in receive mode.
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7. BISS protocol interface

8. Clock frequency

400 kHz ~ 2.5 MHz

Maximum request rate

44 kHz
Resolution 24Bit
Delay <10 s

BISS protocol interface:

The encoder position is represented using a 24-bit natural binary code, and the encoder status is
available via the BiSS C protocol. The position data is aligned to the left. Following the position data
are two status bits (active low), and then the CRC (inverted).

Electrical connection

R* A MA Y
Mgy ¥ 0875 <A
B #
ENCODER CONTROLLER
v4 sto R*¥™ B
SLO S )OO0 GERETVY= S0
GND Y B

T

GND
-

Signal

MA

Master clock, the maximum clock frequency is 2.5Mhz

SLO

The data is output on the rising edge of the MA

* The MA and SLO lines are 5V RS422 compatible differential pairs. The termination resistor on the MA line is

integrated inside the encoder.

*x |f the total cable length is more than 5 meters, it needs to be terminated at the controller. The cable has a nominal

impedance of 120Q.

Output protection

Two mechanisms prevent excessive output current and power loss due to errors or bus collisions.
Reverse current limiting on the output stage provides immediate protection against short circuits. In
addition, if the chip temperature is too high, the thermal shutdown circuit forces the driver output

into a high-impedance state.
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BiSS C timing diagram

SLO ACK  [start\ DS [ Position (18 - 34 bits) ) Error)Warn) CRC (6 bits)\ Timeout [

The MA is in a high state and communication starts at the first falling edge.

The encoder sets the SLO low at the second rising edge of the MA, and the ACK length is 1~30 bits.
When the encoder is ready for the next request cycle, it indicates this to the host by setting the SLO
to high.

Absolute position and CRC data are provided in binary format and are first sent in MSB format.

Cable length compensation

The read head takes 170 ns to respond to the incoming clock (tRESP). The change in the data signal is
delayed by 170 ns after the rising edge of the clock line. The additional delay is caused by the time it
takes for the signal to propagate through the cable to the read head and back (tPROP). This delay is

typically 14ns per 14 meters of cable. The total cable length from the encoder to the receiver must be

o f AL

Data

considered.

tnny = Ligep T Lpop X Cable length

_— —
- -t}

tRESF" tS.T,'\’\BLE
Before a value can be latched, the data signal must be stable. Therefore, if the cable length is more
than 1 meter and the clock frequency is higher than 1MHz, this delay must be compensated in the

receiver (controller) to which the encoder is connected.

Status bits
type Value 0 Value 1 Description
Error Location data OK Error bit activation is low. If it is low, the bit
is invalid is invalid
Warn Location data | OK The warning bit is active low. If it is low, the
is valid encoder operation is close to its limit. The
location is still valid, but the resolution
and/or accuracy may be out of specification

Communication parameters

The communication interface variant in the product model defines the functions of the encoder.

Communication interfaces Parameter Value
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MA frequency Max. 2.5 MHz
C ACK length 1~48 bit
Register access no

*The "Bandwidth" parameter is the mechanical bandwidth. AksIM samples at 18 kHz, so the
mechanical change occurs faster than 9 kHz and the output cannot be detected (Nyquist's theorem).
If the position request is faster than the sampling frequency, the AksIM encoder recalculates the
position at the time of the request based on the current ring velocity.

Packet description

24-bit position + 2-bit status + 6-bit CRC = 32-bit long packets.

The CRC calculation polynomial for position, error, and warning data is: x6 + x1 + 1. It is also denoted
as 0x43. It is inverted and transmits the MSB first.

THRAT R AR B BR A ) Page. 13 Wuxi ESSTMAGS Technology co., Ltd.



55T FReE EAS-017 magnetic rotary absolute position encoder

The information provided herein by ESSTMAGS Technology is believed to be accurate and reliable. Publication
neither conveys nor implies any license under patent or other industrial or intellectual property rights. ESSTMAGS
reserves the right to make changes on product specifications for the purpose of improving product quality, reliability,
and functionality. ESSTMAGS does not assume any liability arising out of the application and use of its products.
ESSTMAGS's customers using or selling this product for use in appliances, devices, or systems where malfunction can
reasonably be expected to result in personal injury do so at their own risk and agree to fully indemnify ESSTMAGS for
any damages resulting from such application.
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