
©  Semiconductor Components Industries, LLC, 2015

August, 2015 − Rev. 2
1 Publication Order Number:

AND8471JP/D

�������	�

�
�������	�
�������	

���������������	


���

AMIS−3062x���NCV70627�������	

�����/���	����������	��
��� !�"��#�$ %�� &�'(

)*LIN+��I2C!���,%�
��-./0	
12
�3"� 4,5��6	�)78
�(9
+)*'���:;����<�=>?@AB
<8CD;��B��8%�� �����E)/
%�� &�'()*FBG	��������
	
���@%��B���@�����H@
I�$1��(�J�&@K�@��)8LMN;
�O(OTP+��RAM8�P)(9+)*%�� &
�'Q�@LIN+��I2C'�RB�S�T�?;
��?+)*!��Q�@U�B��VW� �
�XYB�OB�#����Z�[\B�S�T
 ]�&^_`a(9+)*

�
����8bPccd/�9�@e�f	g
S� �
���h��ijk�6lB��m.�
�n(%���o ?+)*F.8�P@p!h?
B��"^(#$X����%#i(9@�&�W
	&�
���'(�fq"��r& ���Es
it�()*
FBu�,v��6	 ]�
(�@�
���
h��8cn;)*?@FB���w	?;+>,
-f	gS� �#�$ %�� u�,v��6
	�./)/01�2)?+)**

*This document is only intended as a guideline during development.
The information as also the tips and tricks given in this document
should always be verified by the customer under all operating
conditions.
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Figure 1. Driver Configuration
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Figure 2. 1/8 Microstepping
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i = ���4K
VBEMF = /6?�BEMF

Figure 3. Driving Coil Current
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Figure 4. Measure BEMF During Coil Current Zero Crossing
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Figure 5. Multiplexed Sample and Hold Circuit to Sample BEMF

���

��

����������

������

���

��

����������

������

�����

�����

�����

�����

���������� ! ���������" ! ���#���#

�����

�$�

����	
�����

\](�@�
���h	8�O(9/^\X$
1��8cn;_`�2)�an+)*7](
�@I�
�� $1����O)/sb8cn
;c�dD;)*?+)*

����(AbsThr)
%��B�>{�BEMFi/6?+)*�ªBE
s(d.��FBBEMF�Figure 6B��8XP+)e

VBEMF

t
Figure 6. BEMF of a Rotating Motor
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Figure 7. BEMF of Blocked Rotor
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Figure 8. Absolute Threshold

f¬g�w	)/h2BVi�@%��ij±^
_T��"-.;n/�9B��()*

Figure 98@K�{B�#�$ %��BVk��
��U�B®��#²�@/6?�BEMF�M?+
)*FBK����²��Blm�@�#�$ %

�� &�'B�����
8no-.;n+)
(³¥pqr´�¥U)*U�B®��#²����
BU�BE9�s?;n+)*BEMFBQ �FB
U�B®��#²���µ:()*

http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1


AND8471/D

www.onsemi.jp
6

Velocity

t

Vmin

Vmax

Theoretical
Velocity

Real
Velocity

VBEMF

tFigure 9. Velocity During Acceleration

Figure 10�@Es.¶(8���iT��"-.
;n�zL8·it9/^�M?;n+)*���
iT��"-.;n/B(@����E^mBEMF
�¸-n++()*K�¹*�BEMF�AbsThrS®�

�P�¯n��@%�� &�'8�D;�
�

�i�h-.@E9io ?+)*

*Stall detection is only enabled after the acceleration phase. During
deceleration stall detection is also disabled.
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Figure 10. BEMF of a Blocked Rotor During Acceleration
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Figure 11. Effect of Motor Load on the BEMF
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Figure 12. BEMF of a Rotating Motor (Top: Short Deceleration, Bottom: Short Acceleration)
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Figure 13. Delta Threshold (Not Applicable for the NCV70627)
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*A slow decrease in speed will also trigger AbsThr if speed gets low
enough.
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Figure 14. Use DelThr to Avoid Falls Stall Due to Increased Load (Not Applicable for the NCV70627)
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Figure 16. Delay Stall Detection
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Figure 22. Incorrect BEMF Measurement Due to Too High Coil Current
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Figure 23. Correct BEMF Measurement at High Coil Current
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Figure 24. 100% PWM Duty Cycle
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Figure 26. Oscilloscope Plot of 100% PWM Duty-Cycle
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Figure 27. Blocked Rotor Result in Duty-Cycle Below
100%
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Figure 28. Oscilloscope Plot of Zero Current Crossing
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Figure 29. Zoom on Zero Current Crossing
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Figure 30. Too Short Zero Crossing
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Figure 31. Zero Current Stretched
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Figure 32. Observation of BEMF on SWI-Pin
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Figure 33. Slower Acceleration Results in Less Lagging Behind of the BEMF

http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1


AND8471/D

www.onsemi.jp
25

4�� "��
 �������
���5

Figure 34. Too Fast Acceleration Results in Overshoots
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Figure 36. Define AbsThr For a Free Running Motor

http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1


AND8471/D

www.onsemi.jp
27

Figure 37. Define AbsThr for a Non-Free Running Motor (End Positions)
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Figure 38. Defining DelThr for a Free Running Motor (Not Applicable for the NCV70627)
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Figure 39. Define DelThr for a Non-Free Running Motor (Not Applicable for the NCV70627)
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[2] Data Sheet AMIS−30624/D
[3] Data Sheet NCV70627/D
[4] Application Note AND8371/D, Stepper Motor

Resonance Measurement Setup with the
AMIS−3052x/NCV7052x Evaluation Kit.

[5] Application Note AND8404/D, AMIS−3062x
Micro-Stepping Motor Driver Family, Robust
Motion Control Using the AMIS−3062x.
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PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
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Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81−3−5817−1050
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