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Abstract: Light Emitting Diode(LED) is a constant current device. With the increase of power of
LED, heat dissipation issues become increasingly prominent, and the temperature control is necessary.
When the power of LED is relatively small, the temperature sensor can be used to detect its temperature;
but the power of wafer level LED reaches kilowatts, the traditional methods of drive, heat dissipation and
temperature control are no longer applicable. The Wafer level LED has multiple branches, therefore
multi-channel constant current is adopted to guarantee the same current of each branch. For temperature
control, the wafer level LED average junction temperature measurement of the change is converted to a
measurement of the coolant temperature change. The temperature is further controlled by the relationship
with the coolant temperature change. This design solves the problem of “current concentration” caused by
the manufacturing issues of wafer level LED, simplifies the sophisticated temperature control, and cuts the
cost as well.
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Fig.3 Block diagram of the system
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Tablel Actual current and set current

set

current/mA I,/mA I,/mA I3/mA l4/mA Is/mA l¢/mA 1;/mA lg/mA ly/mA I/ mA standard deviation/%
50 50.9 493 51.0 51.1 51.5 50.4 51.0 49.7 50.0 50.1 1.40
100 100.1 100.1 100.9 101.3 100.7 99.7 100.3 101.1 100.1 100.5 0.50
150 150.7 150.7 150.1 149.8 151.1 150.6 150.9 150.6 150.1 150.4 0.20
200 200.6 201.3 200.9 200.6 200.9 200.1 201.3 201.3 200.1 199.8 0.30
250 249.9 250.6 249.8 250.2 250.9 250.2 249.7 250.5 250.5 250.5 0.15

300 300.0 301.1 300.5 300.1 300.1 299.9 299.8 300.3 300.3 300.5 0.13
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Table2 Maximum deviation of the different currents Table3 Gate voltage of MOSFET at different current values
set current/mA deviation/% I/mA Ug/V

50 3.000 50 2.375

100 1.300 100 2.724

150 0.600 150 2.975

200 0.650 200 3.275
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Table4 Ten different branches of the LED voltage at different current values

ULen/V
/mA L1 L2 L3 L4 LS L6 L7 L8 L9 L10
50 190.696  192.414  190.961 188.170  186.855 185.132  181.359  184.710  185.025  188.402
100 204.641  205.141 203.776  200.765  200.620  200.537  198.736  199.857  207.355  203.614
150 214752 215.150  213.698  210.771  210.880  210.650  210.385  209.946 210350  211.621
200 222,678 222805  221.631 219302  219.195 218919  219.038 218465 218350  220.645
250 230.752 231460  229.418  226.638  225.747 226472  226.811 225564  225.187  227.808
300 236.315  234.620  235.863  233.156  232.429  232.534  233.727  232.273  231.411 233.521
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I/mA Upp/V
50 193.789
4k 2 100 206.841
4 HFwie 150 217.125
200 225.080
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