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��“��” ��“��”:
Hyperlux ID �������	
��

�������	����
����������。����(onsemi) ��Hyperlux ID �

�	���(iToF)�����, 	
��、��、��
��	, ����
������。

� 1. 

�
	��������,��
�������、������,������
�。��

�	������
��,�������、����
������。 ���	����

� (AI) ���,!��������"���#������。

�	�����,������� ������,��!�。

 	�"	#$����%&$�'�, �"�����%&��(�)*��+���'
()。��,-�����*.�'/�0,1+2,、-0、��3�4��./。���

0���������, 50��������4��'(�12�345, 	��"��6
6778989:。;�:<��;<=������	�=�>7,>�	�?@��A?
��BC@。D� �������AE�F.�B��!������, !�"	�6�G
!��!���#(�H9C��A?。
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D���E�F$5I�J$�
G%K&������。��LH'M�NO$�	P(

Q"�,���*�R����)S,1+T��CMOS�,-���、*UI���、&IJ

V (SWIR) ����4K2+,。

�5D����[PDF] �L-., K2+,"L����/0M����, �W�X1
#�

��	
�� �(dToF) NO。 �
A?�P���'(�Q���C0�, dToF NO�
�K2+,�#$��%����$7�123R,�JSSCK2YI�'�+&#$��

�。4�1
'5
2Z6['%T�(SPAD) 3U2V\]T7^�(SiPM) NO, ���K2
+,�	��FCP/ 300 W8�(�
2Z_`。

<�K2+,�@9R$:a�b;。���L�A<X, K2+,��&$A?=	
YZ, !-
[\�]&[c(>^_?�`。��$d@���/$#$�ae, f��#
$ABCg��bc�,��DE��d8。

hief	����
��gj��k@#�R�NO�lm, !��
F�hi��%i

K&�j-)S。

� 2. 
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 	���k�SCn���8�(a�#$�,X����o:#$�0M,G�9:#$
�pl�Hm。��Qk�4��
q��'()12, �)&$A?��+'(, ����

�@9R3r��。s5：

•)
	����Jn.K�a�tu,FCo 10 WN'(���#$�p�L�

•)��
���qr[:(��#, �#MF�v(N��,k��
�O]m,��n

•)*w3#s���������tP�QR#wa'�4�ax�S

•)
������TU	��:SC,uvw�xy3�V

•)�����R#31W=	yz�{|C�, �$��X$z��}�X~LE

•)� !"��tP�:�6waR{(�R#Y�n�XZ[(

|��
A?���
��������f��&$�#$, �\>]	9:})、~��

��#$�P$$z。4�#$�Vp�Hmo:��E,M�h����NO��t。�^

+��@)��, ,-,�'5�:_�。D
>��NO45, �!'5'(�9O-5�

�_�。���P�98� Hyperlux ID iToF �����,�2j#��&�NO。

���#$%�&'

•)&
��Z、#s�'��/0MC0K2+,�	

•):�
�_`Z[�M=�$ 3D ��NO

•)
�
�_`4_`\>Z[�*UI���,�\>Z[�ab�#�(��ZA?）

•)&
�R����
� Hyperlux CMOS ,-���,JS
�z8�3$m��2E�
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()*+,#$-.

0M���5����。K2��aE��$�#�5����$d�LU$��b;。�

��K2�����	P�)S��, �8����&$���mj, !�d4�+�YZ�
]KYZL��'(f��。*TNOi���:����YZ�g,D|�)S,<a�#

�;P。

� 3. /0
���#$,123�45。
67：9:�;；=7：�>�;, �?@ABCD；E7：���;。

F� GH I�GH JKLM�

e�@9R

��@9R

3�

��8:

�4��

#I,f/�

Zg�C

Eh#�

����

�2E�

jD

������i�����'5,-, �j���/�4�('5,-, ��9:8-5

_�。JS�������,-���,�12��8��;����
F�@9R。�K2

���a���b;。;����k�lg�(LEO)���mK2+,)S, !(�� 
��

�n�p���:=	�9C?。

����Do?�,��#K2+,�,-�������
����&
'�。50,�y
*p�pfp+�
��)S, h�1
T��CMOS �,-���f��������。�

�H,T��CMOS������&
��q '��	,f��1�r0'�。������

2=�U3V�C@�@��, ���'��	L1
�VrsK�	�(CCD), ������
��/.DE。

��4	�
�nf ¡�¢#��b:。��
>�NASA�£�9=�Qv�t�^�h

i���NO, $�#�CMOS �����2n���u�
2¤。50, ���T��CMOS
��Hyperlux ID AF0130 3�AF0131 ���, ���CCD,-����K2+,�	,��8+
$:$�,J$53：

•)�NOP,&
�����sV¥�V #V��
A?。
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•)OQRFn	�)v��	¦w�。

•)ST3UV��,6���¡¢k�。�x"3,K2+,�2VFC��£�f���,f
�� 35 °C ��(���。

•)()*+W)XP,§¤�120 4-¥�(MP)@9R3y¦d�(BSI)NO,HK���(S�,

-"���,�§z�}����。

•)��Y�Z)O[, 4�$�����,-_`"�、ax4{)$d, �����¨22
R。

•)C\]3O^, �t4�©?�����,-���=	¨O, ©����&|J$�
�
Q。

I�GH_`abcde

� 4. I�GH�*#$fghi。jk��“20 m”lm,n��o,
Cp���qc��r,s7tu�v。wc�xl2�“40”,�ylz{�d,
!tu�v|x�4,k"}{�, #~7
�$67, %4gy��j�&。

5ªL�, K2+,�6+,ª��
�2I'��NO。X4�@3#$«¬�2I

Ip, C�K2i¬)�}C#$"����30M。��o­F3��~��
�, K2+
,4y§!�GPSf���8��。�NO���ª��U®���¯：U®4�«¬«¬�

UIfC>i¬��#$�0M,�K2+,�6K2�°�+,ª��HKf±j C0。
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� 5. 

��#I

0M (D)

K2

�­W

�R�K2+,�	�,:z�SiPM���P�,��GJS%F�®V�C@�®2=�U

��。�����60WV、«¬R�o�10%�e¯°��#$, 6�}X�!��；��aE

��~�k��±k��²���,4�¦�tu�i8�²。

� 6. ��《��������)l(4》(ASTM International)

��b+

���

��2

I� (nm)

2
�
�
¦
�

 W
m
−2

m
�
−1

(,�³#³��¬��H.�´(�(�h) �.�´V�(´h) }FCn�2Z��'�。

�µ,n��i�, �µI�]�, �kJV�(NIR) I5��905 nm ��940 nm ", �4&IJ
V�(SWIR)I5��1550 nm",2Z'��8�#:¶d3�。³�2���I5�2Z·�

%�, W|�y&K
�K2+,。���.+'¸¶��
A?�2���905−940 nm
I5,�I5��6�K2+,
E2��	���<X?�。

 �
A?��4�2Io:/"�¹a�#$�, 
)����$zJ1§z�
E�


2E。��=º��o=º����·K2+,«¬I�2�@3��,���y���
�,
 k���o:&$16#$��'»lz�, SiPM 6¸�2���	�8h%i。
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���#$%�&'

•)K2+,���C0'���


•)SiPM dToF K2+,�¼tK¹½ [PDF]

•)��：º-
 SiPM K2+,»³k�v(C�

•)��：
@9R&IJV (SWIR) j-NO

Hyperlux ID *eabcde#$

� 7. 

T��CMOS�,-��������8�(a�b;,���������y�¼	3�;

�
�2OP��。�(;�¤ Dmax �v>�d53：

Dmax �
c

2fm (eq. 1)

��,y'�c 
n23, fm 
nOP2�R。s5,50���1
�60 MHz�
�OP$z,
�6½7C08�(;�� 2.5 W。
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Hyperlux ID 1��¾Z�31ws¾¿�A?)v。���A?�,	��k����9C

�	����¿�!À#Án:"��0M。

� 8. 

K22Â

<¬

«¬

��vTiToF �­W

�(.�
���,1
�
�	��NO=	��C�, ����、�J�
E。�K2+

,�¯, iToF NO�`��x«¬2�i¬2, D?���, iToF 4�9Ov>f�)0M_
�。Hyperlux ID ��940 nm JVK2'%T��2Â,
>Lb�KNO, ��E±jL1t
¬2�12。�x"3, ÀÁ�K���$d�
(�3>	¨2���, �¯����	�

n�:�K。���K.d��Ã��q '��	�©
�Q, D����iToF NO,667
±LÂ�ÀÁ�K�E��V。

Hyperlux ID�Lb�KNO�t��±jÃ�¨2�(/��RR��Ä&��),�6L1¨
2'(]Kax�
Å,-。�`��Æ8±L����ÇM����l。

� 9. 

i¬2（Oo）

u�2

 K2�Ä�OP2Âi8�2¿�#$«¬È, «¬2�i¬2"���*¨���

�l。���4���l�.�fo:#$�0M,DJ$0M'¤��4�'=�>9O�
8。J$��,4��É«¬2��0°、90°、180°3�270°�Ä&�;AB"�IÊ,v>8
Å
2I�OP2I"����l。���l �� �4��3ËÌ'«�Í�dv>�8：

�� � atan2(I90 � I270, I0 � I180) (eq. 2)
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���l ��、K2OP�R fm 323 c ��Î�¤�©Ï3,v>Æ&1`)�0M�d
!�¢��@�
,53L³：

d �
c��
4�fm (eq. 3)

�(���
�	��NO!1���Ð��,-'(�9O0M'(�$7。�NO"L

�&
������
, �W��4�Lb�K��#��'(��	12, ���4���

K2�=	9	YZ。��, ©

&OP��, iToF NO�&
�%&0M�C�。

���4��^Ñ��� iToF �Ò�1ÓNO,���g�(ÔÇ#��;P。

���#$%�&'

•)
3Lb�K,-���5I�� AI ��k���	�r

•)
>NO=^ÈÔ�
�	��NO�&::�GÉ

•)��：����
G%K&�,-���

Hyperlux ID ���� iToF #$�������;��

Hyperlux ID ��AT��iToF NO����_����,-���, W|�������。

�Õ� :i¬K2��(VCSEL) ���¦Êk��HK,Hyperlux ID ����v>�VCSEL
K2�
Fi¬2�«¬2���Ð�,����g��/�2Â�2F=	OP"�。4�

�
�¨2��(ÍË/�����R,����6½7C0(;�Dmax���},�v>$d
1
#���@ÌÌ'——J$��,!��/��R�P.�o' (GCD)：

Dmax �
c

2 � GCD�f1, f2
� (eq. 4)
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� 10. 

30m，�+

70% «¬R��

70% «¬R��

��,

��,

20m ��，�20 ,-��

�����ÉÖ	�C��, AF0130 n�$m：�¡2Í¦Ê�´h�EhON×

��3, �bc���30 W"«¬R��70% ���#$；�¢£���¤0���, ��2¦
F�
,�20,000 ØÔÎ, ,�bc���20 W"���Ï��#$。�($�Ùh��,�,
,-�hÙ�«¬#$�.¥0M���。

OW(,()��}�

AF0130(SÚtd��"��ASIC,��Ð("�L1�����>。��Û��©

h

��"�>7�¸¶, ����##�AF0131。���"����"��'(��Ñt
�
,Ã�	�������ÒP、ab、~���3�$4��������Q。

��
��v>��, ���iToF NO4�ÄÅÓ�12�,-�(ÆÅ��Ip��&�90 �
��), É>Æ&-¥�«¬R。
>��«¬R'(, AF0130 ��6ÄÅ,-�'(]K�

�Å,*j��,。
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� 11. n：/�/7����。
k： :/�¡¢£R��rF,�0.2 ¤¥ 12.0 ¤()�。

����,��Æ&¦�),-¥²����¦�)"#$�«¬R��,«¬R�Rpix��4��

3�dv>：

Rpix � f��D � A� (eq. 5)

��, ��
n-¥«¬R, D 
n,-�����-¥"��0M,��A 
n�)�n���2

F�。#$�«¬R«Ô##$�*�2_`F�。���]	���§hfn³����

——xk�#$��2��Ð�Jh�?�,x/�#$���2�Ü�Õ�¨Öh?�。

^�¦§�,PW)()*+

��2�F�O¥-¥
Å���_`�3×i±LÝ2,���iToF����NO��.Ø

)。 ���&$�A?"�F2¦¬3��(s5��w|Z���), L1,-���, f�
�1
�iToFNO��CMOS,-���,�o:���0M�@�©6§z]�。

�Þß��2�0², �1
��2ÙP�,-"�NO。�NOàá�
2=ª��I�

OP$7, 62=_`��U=_`=	"�, !�ÔÇ#$n:2_`��3�DE。��

2�F�¦0M�«¬R�C�âfª+GÉ, ��Hyperlux ID �4�/�$dÔÇ#��G

É：���ÚK�Û~L�9�&�3$�¦Ê�R；'�O«Ü@��,��)��C��
�(,ÝpO]����2Ü@�。
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¨©ª�;«

1
�iToF NO��CMOS ,-���, ::�Ü�.GÉ������0。���0¹��

���,«¬��#$�,,-�8��Ý������»¥。�Þ4�CCD'��	�,
3
���#$�[:��ã��./0-。��¬Ð�	6��*�¯�./20,����y
}��r0�:1aE,×i}
�­On�47。

��
32VFC���,��D�n��./�0-�(s5ßY�®ßàäÐ,��¯âÜ

�å
3�Y�	��),��ã��áâ����æm�0。���0����#$,W|�
�,-"�
»6����çã。

AF0130 ��0�è���Lb�KNO,�NO�"����L1-¥��¨2。

� 12. n：¬"�� iToF ,��� AF0130。k：­®iToF�*
。

�#C������iToFNO�12E,���h�#�^C�：©
�&w1-é��ê�

äé�ßYCå�(äé§hp��ê�p.)=	j-。�æ¿���qr�[:�,Cå(�

çã�8ëéäé�0-——��������2�W¥0², �2¿i*my�
��*�

2=°�。��"3, AF0130qr����6a��¨�2=°�,D�Æ�Å[:��§³

-éäé, ì�äé�8��S�ÊÐ�3�è�éË����。AF0130 qr�Æ�Å[:

©��±k��A?,T���[:*j���,,��6/
�æ¿。

j-k��íîÅ¨2"�sg�,M6¨2'(ïtax�,<È@|��"	{�� 。

{8²5�+��,6���12n�-¥¤§�'/��axnax��。Þ4,-���

})��¨2È��h�{8²5。50������³PÃÅ,-´ð|�g,µ;¨2�

¶6�., O¥��,RU@'(6798ñ|。�&DE�O¥,-�8�.����0,
��êò�óô·g�w|¿�¯â��u�
A?��,����
��。
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� 13.  

l( iToF

�� iToF

��Å（Ë�.d）

��Å（Ë�.d）

¸ë2Zu��lO¥����Ù

¨2���uÙ²
���Ù��×

õ�！

�������	
��
��
B¯°<ª�;«

�r��

• PZ{���±²（�´µ、	�¶、

��·a）

• AGV、¹�	,PW)3D z�/º»

• ¼?z�

• C½¾¿À

��.�！
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AF0130 �m����iToF NO4�M³P±jÃÅ¨2, G��"	L1Å�{8��, Ô
Ç#��GÉ。��)v..õ�#��./��, §z�}#4���k���!E, ��
k���98?@J1¹<­7�4����./�0。(RÅ¨2"�,a�¨�����

¶,D���¶&n��çã�v。)

�3��AF0130 íî¨2A?�v>�g：120 4-¥�����9j-ÅRo��29.97
Å/ì；��MIPIaxí¿
4gö÷���1.2 Gbps�¼	3,�P$¨2���(¸2Znë2
Z�²�3�) ��300 �s。axÅ�Æ&-¥��12�,W|, /¼�MIPI¿������,ö
÷���o��2 >-¥/ì。
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4 1.  

���
AF013x

ODCSSP87 Á!

2=Ïd 1 / 3.2 º| (5.60 mm)

�ø� 4:3

p�-¥ 1280 h x 960 v

-¥.� 3.5 x 3.5 mm y¦d (BSI)

�K�î Lb�K

��E�fgax� (OTPM) 3 x (1024 x 24 �)

Xt�»8� 10–30 MHz

ADC @9R 10–11 �

.î]ï8� 1–7.75\]ï

P.ÅR
.d 2.2

60 fps
1.2 MP

0 fps
VGA

P.ÅR
.d 3.2

6 54 fps
VGA

��£� TJ −30 5 °C < TJ < +85 5 °C

Hi��¢¼ R�JA 32 5 °C/W

�� �120 4-¥�,-1� �1280 x 960 &-¥, W|�,-�{8����6.1 ms。
Hyperlux AF0130 ��¸�{8²5h�&, 6L1¨2'(ax����(。�x"3, æ
¿�����&ÄÅ"�ðñ"	-�{8��, W|�¸2Znë2Z�²�3��

0.3 ms x 4 + 6.1 ms x 3 = 19.2 ms。

�x"3, AF0130¸2Znë2Z�²�3���0.3 ms x 4 + 0.25 ms x 3 = 2 ms。	
�
��
�sgO], AF0130 � 29.97 fps ÅR3,��E�,n#æ¿� 9.6 \。

GòÜ���
A?：B)ÅR�}io�60 fps。��t��"�,Æ&�MIPI4g�ö÷�
��,n�2 Gbps (|"B��¼	JS�	E)。��ö÷�3, ����-¥"����,
3.33 >-¥/ì, 
Å,-�{8����3.7 ms。AF0130 ¸2Znë2Z�²�3��

0.1 ms x 4 + 0.25 ms x 3 = 1.15 ms。�æ¿������'¤��0.1 ms x 4 + 3.7 ms
x 3 = 11.5 ms。�­ùµ, ����Hyperlux ID k^�����60 fps �ÅR3, ��E�,n
#æ¿� 10 @。

A;ÂÃÄo�5ÅÆÇÄ*ÈÉ

4�ó9�Hyperlux ID�Lb�K,��½�a��
��A,-���=	¨O。s5,5
0����&|�/WV��¯âA?,���6�AF013xó9�Jn�ÄW8�(�«¬2

_`。��
�¨O�����aE�Ì'�Ï����©?|Sax����D�。�`

�f, �
A?i*¢��,ì�ÍË©
���©?|S��。
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AF013xGJS�zO]��。s5, «¬#$0M�k,O¥¨2F��
、,-ô«?

Ý�, AF013x �
�¾&¨2��；�¿, 50Lb�KªD½�/0MFC)�,�k"1
#$=t[:, !"#$%&'(�"�����´SÌ', aúk"#$�[:�ã��.

Ð./�0。�����~�õÒA?�f��
：s5, ���4y½��10 WV�.K=
	Ì'Oó,D,�bc«¬��2W"=t[:���#$�(���
3�� #$)。

°<��ÊË)*FÌ

��1
�iToFNO��9
OP�,-�����,�������>74y���VS¨
ÒP���FPGA 7^f"�。��Hyperlux ID AF0130 6�����
2jnÀÐ(U,©�
	)v�G���3VS�	：

•)Í�ÈÎB
Ï FPGA ÐC�(���	��Ó��VÂö3V¥l)

•)���/D�(4y��ax�ÒP�)

•);:Ña���*
、ÈÎB
_��
,PZaÒ

6��"���2jn,-���(, �����k�âø·
�>��Q,G����m�
�����	)v、¾��	{|,����	�*�P(jD��5jD。

���#$%�&'

•)&
� AF0130 3 AF0131 � AGB1NOCS−GEVK �É÷

•)��：�
�	��NO�=�
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Hyperlux ID Ó��Ô

~øÁ�Hyperlux ID AF0130 ��AF0131�����L���NOdù,��´û��	��

��	�)v8d, ©���	�!�*�P(、5úrü、�ghi, ��JS�
�
E2�。

•)AF013x ¬",�120 E�M�BSI GÕ[Ö, �©�CMOS ,-�����*
������

���。

•)���iToF NO�Ð(axHK,�õ�×i�����0,>���
��	����,-
�#$��k�� AI ]	�}98E。

•)Í"RF�×Ø�H�, ±L���VU¨ÒP��§Â, !����	)v、¾��	{

|,������。

•)IJ,¦§�ÙB�J��}����6½7C08�, !��t�ýû�	�����

。

•)§¤���	��9�Devware Xhi��,���ÚÛÜÝKÚÞ*C\]ÎB,��t

�7©?|S。

#$ßÃ：àxá�,	
��

���þÃ3����、D6�*/0M���A?�, Hyperlux ID��#	���NO�


��&|@E。�
	���“òb”
����,ì����¨á(�)�������

�'(。üÆI�,����CMOSNOW!�£���UC@,��&
����
A?。D

50,�µ�g)v��=�fgNO�$�, CMOSNO��ÔÇ#
F�&÷,��E�(

*p#�CCD���NO。

�µ	���NO>ýj�R�����)S��|��, ��)S6@��NOE�、�

!E、#�ÄB�E�NO�tÇ�(��Ã��.��
�Q�,-���。����#

�»�	�¿,�¥��9�	���*zþµ���、�
2�$�i�。
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onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent−Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as−is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

Hyperlux is trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or other 
countries.

TECHNICAL PUBLICATIONS:
Technical Library: www.onsemi.com/design/resources/technical−documentation
onsemi Website: www.onsemi.com

ONLINE SUPPORT: www.onsemi.com/support
For additional information, please contact your local Sales Representative at
www.onsemi.com/support/sales
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