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Figure 1. Motor Components
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Figure 2. Brushed PM DC Motor

{|�DC������������6OF�lT
6�M��$->/

• Rb�o=���
• �N?�Sc6��de��f

• "�O[�������\]�>�
• Rb�o=���c�E�{|�}~DC���
��p�Y~g�`m3+�PQ�DEgh�i

Q6�

&0&(��j>lT��Bj6LM�6Ov1
���$-f�/

• {|��<a)kFW�.!�lm&4>O/
{|��~�
���+j7j�n>�of���

• ����rg*�pq-.��n�of
• <a)���r��6c�.!��Q����J
�st>� dW���EMI�	6M¡+6�

• "���u_�¢��6�3+���/-.�

7T&'L����of6.!��v�{|�}

~DC����]£'BjQ6�/
• YD�"��l�	w+OT¢��x�Uj-

+T

{|�DC����`vW�y¤L�����¥2
�BjQz{>�3+��$->/¦O.|0Oy
¤�+�{|��lm&4>Q6�Ta����+
1§�}~��-$->/¨|�&.Ta�©+0
F���5��au�_��ª���&«T/

&0&|[��¬>�+�����_�®&'&
-O�����N0>��of6���®a�M¡
+6$->/

��������DC���
{|�DC�����2%���)C��$->/

1U��qr��&'YD�RCeW.L��>/
LT1U��qr��4^'(�`*.L��>�

23&'YD��(��3%���$->
(Figure 3)�
• Rp2S	&'YD�{|���&'���Y

D+¯°:�eW->(Figure 3A)/
• R�2S	&'YD�����YD+�°:

�eW->(Figure 3B)/
• RS2S	x,�&'YD��1U����Y
D+�°��1U����YD+¯°�:�
eW->(Figure 3C)/

Figure 3. Field Coils: (A) Shunt, (B) Series, (C) Hybrid
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Figure 4. Motor Components
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Figure 5. PWM Drive for a BLDC Motor
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Table 1. BLDC MOTOR CHARACTERISTICS

Single-phase 2-phase 3-phase

Cost Good Excellen Fair

Silent Good Fair Excellent

Efficiency Good Fair Excellent

� �����DC���
o�{|�}~DC�����¯°:�eW.2U
����23�RCeW->/���23��PWM
��NeW�H{
¹³�l*'�NeW->/1Ü
�Ö�D�½��0F�%<�l*'����Y
D��W����ij���*�k�&�dW�l
*'����"&�1->(Figure 6)/�N>���

�o��$�of6��fOÝOLB11970RV (o�
Þµ�|»)1Ü+ÅÂÄ��QÜQFO�>/

2 �����DC���
2�{|�}~DC����¸T�¸sSc�>/
����4Ü�YD�RCeW�&'�4��4^
'(�RCeW->/Ë���YD>£'�b�
6�.!�o�X¶�]£'Bj6gD��	6&
->/2�{|�}~DC����hH��¬f_�
¨O¹�?(BC5ßàá�67)�`vW->�
��»â�|�g|�³~�+¨���r���
|»+��N>Wu�[6�N"���Q3+
��j->/��Rb�{|�}~DC����]£
�+�º»_+Òª�ã��fl�¼^_�Q�

�O+OT����$->/2�{|�}~DCàá
�������|»�Ñ½����²��½¾Y
�¿����LB1868M��$->/

Figure 6. Single-phase BLDC Motor Control
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Figure 7. 3-phase BLDC Motor

Figure 8��Ö�D�½��0F�%<�7�lT
�`*'���å�æÀ����N>��0�j&
'O->/-)��Ö�D�½��0F�%<��
�"���N&->/F��d���"��~¹
º����¾���¡r&->/A[�d��
¾���ç�g��|»ÁÂ�Äè��g|�³

~�åév$�dW������NeW�+OT&

QH�>/3�{|�}~DC����o�X¶�]
£�+�µêH�ÄD~���eW�.!�d�ë

�ÃN��6Q�Äì��N�j->/²��½¾
Y�¿����LB1976��Ö�D�½����?>
�3�{|�}~������|»�>/

Figure 8. 3-phase BLDC Motor Drive with Hall Sensors
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Figure 9. 3-phase Sensorless BLDC Motor Drive

BEMF��?&'"��Óe�±%>�{|�}
~DC"���BEMF�	6&'O6O�NÉ�¢�

��$->/d����-x�����ÊË�Óe

0F�N&->��iÉh����ÌN��¾�&
->/

�!"#����

��"���f6���L�$->/�au
R~ï¹Ä����S��"���hr�Í[)U
"�ef������$�d�1��O*.�ða
>�+�ñ[N0>-�ða&.--�>/3��
���{|�L:;�L�$-f�/'&���*
�~¹º��&'���'(�"�ef��gDC
����>/f>���Í³�D�ÄD~��9*
61"���n>�v1�>/Í³�D�~ï¹�
��ÔÀ�*6Í[��n>�v1�>0F��9
*6DAC���+Îa->/
~ï¹Ä������1"��¼~ï¹�0�p�
&.�gDC����>/~ï¹�(�)�Q��×Ï
���ÐÑU�Y��Z[�.eW.�'(�Q+
�c�>(Figure 10)/�'(�æÀ>�����N
>�3+�l$�Äì6Í[)U�����"�e
f�3+��j->/

Figure 10. Hybrid Stepper Motor
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Figure 11. Unifilar (a) vs. Bifilar (b) Wings

(a)

M M M

(b)

�!"#����
��

~ï¹Ä�����-x�%<�PWM�NeW�
H{
¹³�l*'�NeW->/H{
¹³�Q�
231Ü�.$1U�>/"�Í�ÄD~�Q�]�
&�"�O[�ÄD~�ZµQ�]�&->/
~ï¹Ä�����hH����"����l$
LOÄ[�Ý!FW�.!�Äì6�N�of�
>/~ï¹Ä�������'(�²�+²à+�
�g&6�F�Jef�3+�1~ï¹�)UNj
->/3W�l*'�1Ð)U��O�1~ï¹�)
U�qr��Z[�"���"�&->/&0&à
D�~ï¹��N�>�+�c»+ÃN�Þj�3
> dW��$����l*'��¡!FW.Óe
��jß'~ï¹��OQU0�u&'&-T3
+(àÌ��3>3+)��$->/dT6�+Óe
�p0F6Q6$->/3�¢��®¯&'QW�
��Rí�À~ï¹÷���NS�>/í�À
~ï¹÷���N���1~ï¹��eF�Ö0Q
ê��"���NQlT�>£'�23�há�õ
'&->/
âO�»D{�ãc�lT6?����~ï¹Ä
�����¼~ï¹�Lh��"�&->/3T&
.ø�~��R~g�D±%S+R~g¹�±%S

�¬f�6$->/3�����~ï¹�Q�Qa
'<b*6Óe�¡!�²����D��X¶l$
LR�À�E��D���NS�¸T�«0�ä-
&O/¸0�Rå¿CO[�NX¶SL�$->/
3�X¶��BEMF�®��±Ë>�3+�l$�
���åæÀeW�ÄD~�ZµQ��¿�Q>
�+OTX¶�>���»D{�ãc��UW'»
D{�³,¬Q6*'L�Z<iÉh�»D{�ã
c�3+��j->/
² � � ½ ¾ Y � ¿ � � � �A M I S - 3 0 6 2 4

(Figure 12)��ªæ�Ë���>£'çè&.��
�Dº¹��í�À~ï¹÷��������|
»�>/��eW.Óe¡!Y�gÀ�|���
������Óe¡!é[�O[��O�êO�
ËÄ|Ï����vf'Dr��ë�j->/~g
�D/0�6*'L�hù=eW.½��}~�~
g�D±%�������a!'QW->����
ìN����º0�\í6ÓeÆ\��j��9*
ðaÓe��úO.+j��½¾�À�E��D�
�N�����>/AMIS-30624���NÑ����
ûD�²�gÏ����+O*.Ëî�� 1�µ
ïð6Óe¡!?IC��$����ÔÀ�"�+
Í³�D��+��cº¹��@deW'O->/

Figure 12. AMIS-30625-D Block Diagram
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Figure 13. Selecting a Brushed Motor Driver
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Figure 14. Selecting a BLDC or Stepper Motor Driver
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PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

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

TND6041JP/D

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303−675−2175 or 800−344−3860 Toll Free USA/Canada
Fax: 303−675−2176 or 800−344−3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

ON Semiconductor Website: www.onsemi.com

Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative
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