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Figure 1. Moore’s Law and Battery Technology

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

19
58

19
59

19
60

19
61

19
62

19
63

19
64

19
65

19
66

19
67

19
68

19
69

19
70

19
71

19
72

19
73

19
74

19
75

L
og

2 
of

 B
en

ef
it

/C
os

t

Year

�EFuU#�$-Mv&�F�|V
�23S
���+2��/w'-_#&45��7�	��
PY{��|	��0�_�i+�^,Z$`��
2���|V
�&.D|V
+��-_#+x�
1�45D��/�yz�{3��&��Y{��
|	�T$+zPi|@12���a��E+jk
4-_#F&P�45�g�8@/.��$23-
}}�&����X]�.D|V
�D��/�3
�&45

http://onsemi.com

TECHNICAL NOTE



TND415/D

http://onsemi.com
2

���� !"#$%�&'���

 !A�B��~b�9��e��&
B/�%
�2R1�$2P�1%5�/�<��nA���
	�&��<g� ��F i+��4-#P/�
�_#+�M12P�1%52xd���A�B�
@���i++R11��?�%�V
���N¡
/H-����A�B/N12@�+.¢1�45
Xa�$�A�B��&INI�<g���@��
 i/���$23-����A�B£�¢�$2
P%@+�M1�45_�i+���¤FA�B/
! 12P%#P/�M+�]_#F&P-� �
M¥��3�'-#%��M¥/U��$�45
_$#;h�  !A�B*=F�������
�	
�Y�	�/31�$23�452xd��
���&���9��9�
�%�¦�§�
��
|	+�h-Mv+�M4-%:/� !A�BF
����	�K+�P�'-_#F&P�45
�%��qF�� i/H-#P/x���_#+
�M&P�45

�~1 !A�B����`�@+R11�4
F��������	
�Y�	��b�9��e
��&�`�@F��1i�3`�\xHa�45
 !A�B�@�F�jk1%U+¨j-��6©

ª�+��4-_#��12��123���5
�
+`�@�87�
�� �«��¬/�a�
'���&I���B��9�­&Ii+/�a�
'-#���	
�Y�	�&_�X]���+�
�4-_#F&P�45`�@�87�
���X
�390 nm®750 nm��
&459����f��n
�
&���/R1�$23-�«�(IR) LED��
875 nm� �«�(NIR)n�+R1123�4F�
_$�`��¬�4¯«¡/Ha�~	F #12
�¡&P-10,000 nm��
��«��¬#�D��
/°±�$�45

Figure 2. Visible and NIR Light Spectrum
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Figure 3. Silicon Photo-Diode Spectral Response
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Figure 4. Near-Far Proximity Sensor
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Figure 5. Photopic Light Response
of the Human Eye [3]
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Table 1. APPROXIMATE AMBIENT LIGHT INTENSITY
LEVELS

Light Source Illuminance (lux)

Direct Sunlight 100,000

Full Daylight 10,000

Overcast Day 1,000

Office Lighting 500

Office Hall Lighting 100

Family Living Room 50

Twilight 10

Deep Twilight 1

Full Moon 0.1

Quarter Moon 0.01

Starlight 0.001

Overcast Night 0.0001
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Figure 6. Dark Current Compensated Ambient Light Sensor
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Figure 7. Display Brightness as a Function
of Ambient Light Conditions [4]
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Table 2. 

Location Display Current Usage Total Current

Office 25% * 50 = 12.5 mA 70% 8.75 mA

Daylight 100% * 50 = 50 mA 5% 2.5 mA

Conference Room 0.25% * 50 = 0.125 mA 25% 0.03 mA

Total 100% 11.28 mA
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Figure 8. Distance Measurement with Four Light Paths
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Figure 9. 3D Pan and Zoom Gesture Detection
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