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ECA 4000

Product Information ECA 4000   12/2015

ECA 4412, ECA 4492
Absolute angle encoder with high accuracy
• Steel scale drum with three-point centering
• Consists of scanning head and scale drum

Scanning head AK ECA 4410 AK ECA 4490F AK ECA 4490M

Interface EnDat 2.2 Fanuc Serial Interface; Þi Interface Mitsubishi high speed interface

Ordering designation EnDat22 Fanuc05 Mit03-4

Clock frequency ≤ 16 MHz –

Calculation time tcal ≤ 5 µs –

Electrical connection Cable 1 m or 3 m with 8-pin M12 connector (male)

Cable length1) ≤ 100 m ≤ 50 m ≤ 30 m

Voltage supply DC 3.6 V to 14 V

Power consumption (max.) At 3.6 V: 700 mW
At 14 V:  800 mW

At 3.6 V: 850 mW
At 14 V:  950 mW

Current consumption (typical) At 5 V: 90 mA (without load) At 5 V: 100 mA (without load)

Vibration 55 Hz to 2 000 Hz
Shock 6 ms

≤ 500 m/s² (EN 60068-2-6)
≤ 1000 m/s² (EN 60068-2-27)

Operating temperature –10 °C to 70 °C

Protection EN 60 529 IP67

Weight	 Scanning head
Connecting cable
Coupling (M12)

18 g (without connecting cable)
20 g/m
15 g

Scale drum TTR ECA 4402 (ECA 4402 scale drum)

Measuring standard
Coefficient of expansion

Steel drum
therm  10.5 · 10–6 K–1

Drum inside diameter* 70 mm 80 mm 120 mm 150/185 mm 180/210 mm 270 mm 425 mm 512 mm

Drum outside diameter* 104.63 mm 127.64 mm 178.55 mm 208.89 mm 254.93 mm 331.31 mm 484.07 mm 560.46 mm

Mechanically permissible speed ≤ 8500 rpm ≤ 6250 rpm ≤ 4500 rpm ≤ 4250 rpm ≤ 3250 rpm ≤ 2500 rpm ≤ 1800 rpm ≤ 1500 rpm

Electrically permissible speed ≤ 7000 rpm ≤ 5750 rpm ≤ 3000 rpm ≤ 2550 rpm ≤ 2100 rpm ≤ 900 rpm ≤ 600 rpm ≤ 550 rpm

Moment of inertia of rotor 0.83 · 10-3 kgm2 2.0 · 10-3 kgm2 7.1 · 10-3 kgm2 12/6.5 · 10–3 kgm2 28/20 · 10–3 kgm2 59 · 10-3 kgm2 199 · 10-3 kgm2 263 · 10-3 kgm2

Permissible axial movement ≤ ±0.4 mm (scale drum relative to scanning head)

Positions per revolution 134217728 (27 bits) 268435456 (28 bits) 536870912 (29 bits)

Measuring step 0.0097“ 0.0048“ 0.0024“

Signal periods 8195 10010 14003 16379 19998 25993 37994 44000

Accuracy of graduation ±3” ±2.5” ±2” ±1.9” ±1.8” ±1.7” ±1.5” ±1.5”

Position error per signal period
RMS (1s)

±0.20“
0.040“

±0.16“
0.032“

±0.12“
0.023“

±0.10“
0.020“

±0.08“
0.016“

±0.06“
0.012“

±0.04“
0.009“

±0.04“
0.007“

Protection EN 60 529 IP00

Weight	 Scale drum � 0.42 kg � 0.69 kg � 1.20 kg � 1.5/0.66 kg � 2.3/1.5 kg � 2.6 kg � 3.8 kg � 3.7 kg

* Please select when ordering 1) With HEIDENHAIN cable
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Scanning head AK ECA 4410 AK ECA 4490 F AK ECA 4490 M

Interface EnDat 2.2 Fanuc Serial Interface; Þi Interface Mitsubishi high speed interface

Ordering designation EnDat22 Fanuc05 Mit03-4

Clock frequency ≤ 16 MHz –

Calculation time tcal ≤ 5 µs –

Electrical connection Cable 1 m or 3 m with 8-pin M12 connector (male)

Cable length1) ≤ 100 m ≤ 50 m ≤ 30 m

Voltage supply DC 3.6 V to 14 V

Power consumption (max.) At 3.6 V: 700 mW
At 14 V:  800 mW

At 3.6 V: 850 mW
At 14 V:  950 mW

Current consumption (typical) At 5 V: 90 mA (without load) At 5 V: 100 mA (without load)

Vibration 55 Hz to 2 000 Hz
Shock 6 ms

≤    500 m/s² (EN 60 068-2-6)
≤ 1000 m/s² (EN 60 068-2-27)

Operating temperature –10 °C to 70 °C

Protection EN 60529 IP67

Weight Scanning head
Connecting cable
Coupling (M12)

18 g (without connecting cable)
20 g/m
15 g

Scale drum TTR ECA 4402 (ECA 4402 scale drum)

Measuring standard
Coefficient of expansion

Steel drum
therm  10.5 · 10–6 K–1

Drum inside diameter* 70 mm 80 mm 120 mm 150/185 mm 180/210 mm 270 mm 425 mm 512 mm

Drum outside diameter* 104.63 mm 127.64 mm 178.55 mm 208.89 mm 254.93 mm 331.31 mm 484.07 mm 560.46 mm

Mechanically permissible speed ≤ 8500 rpm ≤ 6250 rpm ≤ 4500 rpm ≤ 4250 rpm ≤ 3250 rpm ≤ 2500 rpm ≤ 1800 rpm ≤ 1500 rpm

Electrically permissible speed ≤ 7000 rpm ≤ 5750 rpm ≤ 3000 rpm ≤ 2550 rpm ≤ 2100 rpm ≤ 900 rpm ≤ 600 rpm ≤ 550 rpm

Moment of inertia of rotor 0.83 · 10-3 kgm2 2.0 · 10-3 kgm2 7.1 · 10-3 kgm2 12/6.5 · 10–3 kgm2 28/20 · 10–3 kgm2 59 · 10-3 kgm2 199 · 10-3 kgm2 263 · 10-3 kgm2

Permissible axial movement ≤ ±0.4 mm (scale drum relative to scanning head)

Positions per revolution 134 217 728 (27 bits) 268 435 456 (28 bits) 536 870 912 (29 bits)

Measuring step 0.0097“ 0.0048“ 0.0024“

Signal periods 8195 10 010 14 003 16 379 19 998 25 993 37 994 44 000

Accuracy of graduation ±3” ±2.5” ±2” ±1.9” ±1.8” ±1.7” ±1.5” ±1.5”

Position error per signal period
RMS (1s)

±0.20“
0.040“

±0.16“ 
0.032“

±0.12“
0.023“

±0.10“
0.020“

±0.08“
0.016“

±0.06“ 
0.012“

±0.04“
0.009“

±0.04“ 
0.007“

Protection EN 60 529 IP00

Weight Scale drum � 0.42 kg � 0.69 kg � 1.20 kg � 1.5/0.66 kg � 2.3/1.5 kg � 2.6 kg � 3.8 kg � 3.7 kg

* Please select when ordering 1) With HEIDENHAIN cable
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ECA 4412, ECA 4492
Dimensions

  = Mounting options
	= Bearing
	= Internal mating diameter (shaft)
1	 = Permissible axial motion of measured shaft: ≤ ±0.4 mm
2	 = Not permitted for drum fastening
3	 = Optical centerline and mark for 0° position
4	 = Positive direction of rotation
5	 = Mark for drum centering (3x120°)
6	 = Incremental track
7	 = Code track
8	 = Space for mounting aid
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For CAD data go to cad.heidenhain.de

Accessory: Mounting aid
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EnDat pin layout
8-pin coupling, M12 15-pin D-sub connector

Voltage supply Absolute position values

8 2 5 1 3 4 7 6

4 12 2 10 5 13 8 15

UP Sensor
UP

0 V Sensor
0 V

DATA DATA CLOCK CLOCK

Brown/Green Blue White/Green White Gray Pink Violet Yellow

Mitsubishi pin layout

Fanuc pin layout

Electrical connection
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EnDat connecting cables

PUR connecting cable	 [4(2 x 0.09 mm2)]; AP = 0.09 mm2

PUR connecting cable	 [(4 × 0.14 mm2) + (4 × 0.34 mm2)]; AP = 0.34 mm2 ¬ 6 mm ¬ 3.7 mm1)

Complete with connector (female) 
and coupling (male), 8-pin

368330-xx 801142-xx

Complete with right-angle connector 
(female) and coupling (male), 8-pin

373289-xx 801149-xx

Complete with connector (female), 8-pin, 
and D-sub connector (male), 15-pin, 
for PWM 20, EIB 74x etc.

524599-xx 801129-xx

Complete with right-angle connector 
(female), 8-pin and D-sub connector (male), 
15-pin, for PWM 20, EIB 74x etc.

722025-xx 801140-xx

With one connector (female), 8-pin 634265-xx –

With one right-angle connector (female), 
8-pin

606317-xx –

1) Maximum total cable length 6 m
AP: Cross section of power supply lines
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Connecting cables	 Fanuc
Mitsubishi

Fanuc
PUR connecting cable [4 × (2 × 0.09 mm2)]; AP = 0.09 mm2

PUR connecting cable	 [(4 × 0.14 mm2) + (4 × 0.34 mm2)]; AP = 0.34 mm2 ¬ 6 mm ¬ 3.7 mm1)

Complete
With M12 connector (female) and 
M12 coupling (male), 8 pins each

368330-xx 801142-xx

Complete
With M12 right-angle connector (female) 
and M12 coupling (male), 8 pins each

373289-xx 801149-xx

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

646807-xx –

With one connector
With 8-pin M12 connector (female)

634265-xx –

With one connector
With 8-pin M12 right-angle connector 
(female) 

606317-xx –

1) Maximum total cable length 6 m; AP: Cross section of power supply lines

Mitsubishi
PUR connecting cable  
[(1 × 4 × 0.14 mm2) + (4 × 0.34 mm2)]; AP = 0.34 mm2	 ¬ 6 mm

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

646806-xx

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

647314-xx

With one connector
With 8-pin M12 connector (female)

634265-xx

With one connector
With 8-pin M12 right-angle connector 
(female) 

606317-xx

AP: Cross section of power supply lines

1035618 · 01 · A · 02 · 07/2016 · PDF

Further Information
• Catalog: Angle Encoders Without Integral Bearing
• Catalog: Interfaces of HEIDENHAIN Encoders

This Product Information supersedes all previous editions, which 
thereby become invalid. The basis for ordering from HEIDENHAIN 
is always the Product Information valid when the contract is 
made.

Mitsubishi
20-pin

Mitsubishi
10-pin
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Mounting Instructions 
安裝指導手冊


For mounting the scanning head, please refer to the separate Mounting Instructions.
也請參考15頁以後的讀頭安裝指導手冊


TTR ECA 4402 
Scale Drum
光學尺環
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Dimensions in mm 
尺寸單位 mm


目錄
頁碼
3 警告
5 尺寸
7 對心校正程序 
10 安裝


Contents Page
3	 Warnings
5	 Dimensions
7	 General notes on the centering procedure
10	 Mounting
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Warnings 
警告


The speed values specified for the scale drum apply only when the given warnings are observed. 


注意:
– 須由電機專業人員安裝及調機以符合當地安全規範要求。
– 當電源開啟時，請勿連接或拔掉連接纜線以免讀頭損壞
– 所有安裝表面必須清潔，無毛刺。必須遵守指定的公差。
– 光學尺環與所有的孔位必須用螺絲和墊片固定。
–  螺絲必須使用指定的鎖固扭力並根據安裝說明進行緊固並防止意外鬆動。
– 安裝螺絲的鎖固扭力僅適用於安裝在鋼材！


規格中，光學尺環的速度值，只有在符合注意事項時才適用。


Note:
– Mounting and commissioning is to be conducted by a qualified specialist under compliance with local safety regulations.
– The system must be disconnected from power!
– All mounting surfaces must be clean and free of burrs. The specified shaft tolerances must be complied with.
– The scale drum is to be fastened with all provided screws and washers.
– The screws must be tightened with the specified tightening torque according to the Mounting Instructions and secured against unintentional loosening.
– The tightening torques of the mounting screws are only valid for mounting on steel!
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A =


尺寸


軸承


Dimensions


Bearing



tw1315

矩形
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w =


G = Not permitted for drum fastening
不允許用於固定光學尺環


Internal mating diameter (shaft
匹配的內徑（軸）
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General notes on the centering procedure 
對心校正程序 


推薦對心編碼器：
電容式傳感器


Recommended centering encoder:
Capacitive sensor
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Caution: The length gauge must not touch the incremental track or reference-mark track!
注意：長度計不能接觸增量式或絕對式的軌道！


推薦對心編碼器：
海德漢長度規


或


Alternative:
Length gauge


or
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Measuring error in arc seconds due to eccentricity.
因為偏心測量誤差(角秒)。


∆ϕ1 =


E	 =
∆max	=


在光學尺環產生的偏心
標記的三點測量值之間的最大差異。 [µm].


Resulting eccentricity of the scale drum in [µm].
Max. difference between the values measured at the 3 marks in [µm].
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安裝


預先對心的光學尺環安裝於客戶的心軸。靠近外徑標記 M 的三個孔位用於
安裝。該ID標籤 T 必須是可見的。


Mounting


The scale drum is pre-centered by the customer shaft. The three holes 
located near the marks M on the outside diameter are used for mounting.
The ID label T must be visible.







10


�����������


���������������������
���������������


�������
������
��������	������


1.
Tighten the screws. 
鎖緊螺絲。
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2.


光學尺環上的的圓周的三個標記用於最終對心。
請務必將光學尺環的中心對應在每個標記的中心位置。


The three marks on the circumference of the scale drum are used for final 
centering.
Make sure to position the centering encoder at the center of each mark.
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Tap lightly
輕擊


For protruding customer shaft
凸出的心軸


為了避免光學尺環的傷害：


–	 只輕擊尺環的內側（或使用一個輔助銷於凸出的心軸)


–	 只輕擊孔位中輔助銷


In order to avoid damage to the scale drum:
–	 Only tap on the inside of the ridge (or use an auxiliary pin for a protruding


customer shaft)
–	 Only tap near the encoder (or on the auxiliary pin)
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1. Md = 0.5 Nm


2. Md = 1.15 Nm


1. Md = 2.5 Nm


2. Md = 5.2 Nm


1. Md = 4.4 Nm


2. Md = 8.9 Nm


ISO 4762 – A2 – M3 ISO 4762 – A2 – M5 ISO 4762 – A2 – M6


3.
Tighten the first three screws incrementally. 
逐步鎖緊前三個螺絲。
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1. Md = 0.1 Nm


2. Md = 0.5 Nm


3. Md = 1.15 Nm


1. Md = 0.1 Nm


2. Md = 2.5 Nm


3. Md = 5.2 Nm


1. Md = 0.1 Nm


2. Md = 4.4 Nm


3. Md = 8.9 Nm


ISO 4762 – A2 – M3 ISO 4762 – A2 – M5 ISO 4762 – A2 – M6


4.
Also tighten the other screws incrementally.
也逐步鎖緊其他螺絲等。







AK ECA 4410


7/2016 


Mounting Instructions 
安裝指導手冊


AK ECA 4490 F, M, P 
Scanning Head
讀頭


For mounting the scale drum, please see separate Mounting Instructions.
請先參考首頁的尺環安裝指導手冊
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目錄
頁碼
3 注意
4 警告
6 料件
7 安裝程序
8 尺寸
10 安裝
14 最終步驟 
15  調整與診斷


Contents Page
3 Notes
4 Warnings
6 Items supplied
7 Mounting procedure
8 Dimensions
10 Mounting
14 Final steps
15 Adjustment and diagnosis
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The PWM 20 and the ATS software are available for inspection of the mounting.
PWM 20 和 ATS 軟體可用於安裝的檢查。


注意
Notes
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Warnings 
警告


注意:
– 須由電機專業人員安裝及調機以符合當地安全規範要求。
– 當電源開啟時，請勿連接或拔掉連接纜線以免讀頭損壞。
– 有安裝表面必須清潔，無毛刺。
– 避免流體直接接觸編碼器和連接器！
–  螺絲必須使用指定的鎖固扭力並根據安裝說明進行緊固並防止意外鬆動。
– 安裝螺絲的鎖固扭力僅適用於安裝在鋼材！


Note:
– Mounting and commissioning is to be conducted by a qualified specialist under compliance with local safety regulations.
– Do not engage or disengage any connections while under power.
– All mounting surfaces must be clean and free of burrs.
– Avoid direct contact of fluids with the encoder and connector!
– The screws must be tightened with the specified tightening torque according to the Mounting Instructions and secured against unintentional loosening.
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AK ECA 44x0 scanning head 


AK ECA 44x0 讀頭


The mounting aid can be used to set the optimal scanning gap between the scanning head and the scale drum.
安裝輔具可用於設置讀頭和光學環之間的最佳的掃描間隙。


Items supplied 
料件


單獨訂購：每組內含三個安裝輔具及間隔片


Order separately: Set of three mounting aids and spacer foils each
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Minimum distance from sources of interference. 
離干擾源的最小距離。


Mounting procedure 
安裝程序


如果必要可以用酒精及不織布清潔光學環和讀頭。


If necessary, clean the scale drum and the scanning head with a lint-free cloth 
and isopropyl alcohol.
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1 =


A =


光學中心線及 0° 位置記號


軸承


尺寸
Dimensions


Optical centerline and mark  
for 0° position


Bearing
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Alternative mounting option 
替代安裝選項


連接電纜的允許彎曲半徑 
R1: 固定電纜, R2: 頻繁彎曲電纜


Permissible bending radii of connecting cable.
R1: for rigid configuration, R2: for frequent flexing
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2


1
Make sure the drum outside diameter and the diameter indication on the mounting aid match!
請確保光學環外徑與安裝輔助工具的直徑指示需要匹配！


1.
Lightly tighten the M4 screw; the scanning head must rest on both sides on the fixed stop of the mounting aid. 
輕輕擰緊M4螺釘;讀頭必須承靠在安裝輔助的固定的承靠點兩側。


2
Pay attention to the fixed stop! The scanning head must rest in the corner indicated in the illustration. 需
要注意的是固定的承靠點！讀頭必須在圖中所示的角落停止。


安裝
Mounting
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2.


3.
Remove the M4 screw. 
取下M4 螺絲。


面對光學環輕輕按下讀頭和安裝輔助工具於安裝面並用螺絲固定。


Gently press the scanning head and mounting aid against the scale drum and the 
mounting surface and fasten with the screw.
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4.
Tighten the M3 screw.
擰緊M3 螺絲。


5.
Remove the mounting aid. 
拆下安裝輔助工具。.
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Alternative mounting option 
替代安裝選項
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Final steps 
最後步驟


檢查連接器外殼和機器之間的電阻。
目標值 : 1  max.


Check the resistance between the connector housing and the machine.
Desired value: 1  max.
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Adjustment and diagnosis 
調整和診斷


To check the signals, please refer to the “ECA 44x2 Mounting Wizard” documentation with ID 1126455.
要檢查信號，請參閱“ECA44x2安裝精靈”的文件ID為1126455。
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