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자기식중공형엔코더 SoC

iC-MU, iC-MU150
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1.  자기식 중공형 엔코더 SoC ; iC-MU

❖ 모델명 : iC-MU & iC-MU150 (2set Hall sensor array)

❖ 중공형구조, 홀센서, 인터폴레이터, 출력회로통합형 SoC

❖ 실시간(12bit), Filtered(14bit) 인터폴레이션 –> 18bit~24bit 고정밀엔코더

❖ 출력방식 : 아날로그, 시리얼통신(BiSS, SSI, SPI), 인크리멘탈(18bit), UVW

❖ 응용예

⚫ 20bit 이하 : 2-track 자석 scale & 1개 iC-MU 단회전절대위치 + iC-PVL 멀티턴절대위치

⚫ 21bit 이상 : 3-track 자석 scale & 2개 iC-MU 단회전절대위치(멀티턴인식불가)

⚫ Rotary : Ring형, 축방향 Linear 적용가능
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1.   iC-MU 개요
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2.  Robot Applications

❖ 독일인공지능연구센터로봇(DFKI)에 iC-MU등활발히적용

❖ U사등대부분협동로봇(collaborative robot)에 2개엔코더적용
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3.   iC-MU & Magnet 조합표

iC-Haus Bogen

Model
No. o

f
Track

Pole 
pitch

Pole pai
r 

pitch

No. of 
Pole pai

r

Increment
al

(A/B)
Resolution

Max. 
Resolution

(bit, Filtered)
Distance

Dia. of 
Master 
Track

Max. Phase Deviation

Model Type
Outer D

ia.
Inner Di

a.
Type

Outer D
ia.

Height Model
Distanc

e
Width+-M.A. 

degree
+-M.A. 
arc sec

+-M.A 
mm

iC-MU

2 1.28 2.56 16 18 18 40.96 13.04 0.6150 2214.0 0.07

RMSN

Axial 15.44 0.344 Radial 11.4 6

LMSN
(Linear)

40.96 6

2 1.28 2.56 32 18 19 1.92 26.08 0.1538 553.50 0.03 Axial 28.48 16.48 Radial 24.44 6 81.92 6

2 1.28 2.56 64 18 20 163.84 52.15 0.0384 138.38 0.02 Axial 54.55 42.55 Radial 50.51 6 163.84 6

3 1.28 2.56 128 18 21 327.68 104.30 0.0769 276.75 0.07

RMSN

Axial 114.3 94.3 Radial 102.66 10

LMSN
(Linear)

327.68 10

3 1.28 2.56 256 18 22 655.36 208.61 0.0384 138.38 0.07 Axial 218.61 198.61 Radial 206.97 10 655.36 10

3 1.28 2.56 512 18 23 1,310.72 417.22 0.0096 34.59 0.03 Axial 427.22 407.22 Radial 415.58 10 1310.72 10

3 1.28 2.56 1024 18 24 2,621.44 834.43 0.0048 17.30 0.03 Axial 844.43 824.43 Radial 832.79 10 2621.44 10

3 1.28 2.56 2048 18 25 5,242.88 1668.86 0.0012 4.32 0.02 Axial - - Radial - - - -

3 1.28 2.56 4096 18 26 10,485.76 3337.72 0.0006 2.16 0.02 Axial - - Radial - - - -

iC-MU15
0

2 1.5 3 16 18 18 48 15.28 0.6150 2214.0 0.08

RMSN

Axial 17.68 5.68 Radial 13.64 6

LMSN
(Linear)

48 6

2 1.5 3 32 18 19 96 30.56 0.1538 553.50 0.04 Axial 32.96 20.96 Radial 28.92 6 96 6

2 1.5 3 64 18 20 192 61.12 0.0384 138.38 0.02 Axial 63.52 51.52 Radial 59.48 6 192 6

3 1.5 3 128 18 21 384 122.23 0.0769 276.75 0.08

RMSN

Axial 132.23 112.23 Radial 120.59 10

LMSN
(Linear)

384 10

3 1.5 3 256 18 22 768 244.46 0.0384 138.38 0.08 Axial 254.46 234.46 Radial 242.82 10 768 10

3 1.5 3 512 18 23 1,536 488.92 0.0096 34.59 0.04 Axial 48.92 478.92 Radial 487.28 10 1536 10

3 1.5 3 1024 18 24 3,072 977.85 0.0048 17.30 0.04 Axial 987.85 967.85 Radial 976.21 10 3072 10

3 1.5 3 2048 18 25 6,144 1955.70 0.0012 4.32 0.02 Axial - - Radial - - - -

3 1.5 3 4096 18 26 12,288 3911.39 0.0006 2.16 0.02 Axial - - Radial - - - -
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4.  iC-MU 3 track application

❖ 고분해능엔코더적용

❖ iC-MU의멀티턴인터페이스이용 (iC-PVL 등멀티턴 IC 동시사용불가)

❖ Master, Nonius, Segments 트랙사용 – 2개 IC  일렬로사용
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5.   iC-MU Multi turn Application

❖ 밧데리방식멀티턴

❖ iC-PVL을이용한멀티턴인식 – iC-MU용자석이용(멀티턴 18bit)

❖ iC-MU 멀티턴인터페이스이용
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6.  iC-MU Magnet Disk(Bogen) – 2track
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6.  iC-MU Magnet Disk(Bogen)
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6.  iC-MU Magnet Disk(Bogen)
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7.  iC-MU Evaluation Kit ; 2 & 3 track

MU1M-1IC&2track

MU2M-2IC&3track

MU1D – Adapter MU1M & MU2M to MB3/4/5U
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7.  iC-MU Evaluation Kit ; iC-MU & 2track Magnet
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7.  iC-MU Evaluation Kit ; Multi turn
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1. 테스트장비연결

① 회전검사지그 – MU1D 보드 – MB5U –외부전원 & 컴퓨터

② 자석장착및부착위치확인

• 자석상하및좌우중간위치에 IC  놓여있는지확인 –기구얼라인공차확인

• 자석과 IC간격 = 0.4mm(갭게이지로확인)

③ 외부전원 5V±0.2V 확인(MU1D – VDD, GND)

④ 컴퓨터 iC-MU150 프로그램실행

회전검사지그

검사용자석

MU1D & MB5U
외부전원

컴퓨터

8.  iC-MU(150) 셋팅시 주의 사항 1
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8.  iC-MU(150) 셋팅시 주의 사항 2

❖ 기구얼라인공차
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2. 파라메터셋팅시유의사항

① 자석형태, 극주기수셋팅(NS 자극주기수)

② Filter 셋팅한경우인터폴레이션 14bit, Filter없는경우 12bit -> 인터폴레이션비변경불가

③ Filter 값이낮은경우에는떨림이발생하므로펄스흔들림모니터링하면서값선정

④ 통신데이터 bit 셋팅 -> 하기표는대표예로서필요시상세자료는 iC-Haus 매뉴얼을다운로

드하거나트론으로국문자료요청(홈페이지에서다운로드예정)

8.  iC-MU(150) 셋팅시 주의 사항 3

No.
Magnet
pole pair

Single turn ABS. Multi turn ABS.

Single-turn
resolution

MSB LSB
Multi-turn 
resolution

MSB LSB

32 19 18 0 16 34 0

64 20 19 0 16 35 0

128 21 20 0 16 36 0

* iC-PVL 적용시
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3. Analog 캘리브레이션

① 자석장착(상하주의 – Nonius 또는 N마킹부분이아래쪽) –회전(50~350RPM)

② 중단부 Analog 탭메뉴클릭

③ Reset to default 클릭 -> Signal conditioning 값 0으로변경확인

④ 우측 automatic analog calibration에서 Calibrate 클릭

⑤ 프로세싱완료후 Relative Changes in LSB 값(Master & Nonius) 확인후값이 0이아닌경

우 3항반복(총 3회이상반복후 1~2개항목이 +-1인경우패스)

• 튜닝값기준
• 아래값이상이경우기구얼라인점검
• All Sine & Cosine Offset values < 10mV
• Phase < 2도 1 2

3 4

8.  iC-MU(150) 셋팅시 주의 사항 4
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4. Nonius 캘리브레이션

① 중단부 Nonius calibration 탭메뉴클릭

② Calirate 클릭

③ 프로세싱완료 In Range Max & Min값이모두 90%이하일것(녹색)

④ 3항을추가 1회(총 2회) 수행하여모두 90%이하인경우합격

1

2

3,4

8.  iC-MU(150) 셋팅시 주의 사항 5
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2.  Robot Applications : Dual Feedback

❖ U사등대부분협동로봇(collaborative robot)에 2개엔코더적용

❖ 구성

⚫ 모터회전축 : 광학식인크리멘탈엔코더 -> 중공형자기식절대치엔코더

⚫ 감속기회전축 : 중공형자기식절대치엔코더

❖ 구형 N사적용, 현재 R사적용중임

❖ 소형화및원가절감을위하여 iC-Haus SoC를이용한자체개발적용확대

❖ 원가절감에따라모터회전축에도자기식절대치엔코더적용확대

❖ DLR구조
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2.  Robot Applications : Dual Feedback


