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Scope and purpose

This document contains the specificatioand measuremenresults of thelnfineon 320W high-power (HP)LED
driver with four channelsof constant current(CC)output. Ths four-channel LEDdriver is composed othe
ICL5102320 Wconstant voltage(CV)reference boardand four ILD8150 higkside DEDC buck reference boards
(REF_ILD8150_DC_1.5A

1 ICL5102320 W formfactor board asthe pre-stage of theLED driverwith CVoutput, using the Infineon
ICL5102ual-stagePFRC+ half-bridge combo controller.

7 ILD81® 100 W formfactor board aghe end-stagewith CCoutput for direct connection to LED modules.

Intended audience

This document is intended for anyone wishing to desigh® AGDC converters with more output channels for
LEDlighting.
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The Infineon 320 W LED driver with fo@Coutput channelsis intended to show the benefits ofdesigning
multichannelHPLED drives using Infineon controller IC§CL5102and ILD815Q

ICL5102s a PFC + haliridge combocontroller with the following features:

1 High system (PFC + hdifidge) efficiency up to 9percentby resonant topology
1 Excellent hput power quality with highpower factor(PF)and lowtotal harmonic distortion (THD
1 High robustness against surge and environmental stress duditgh-sidedriver with coreless transformer

ILD8150 is a BDDChigh-side buck controller withthe following features:

1 Wide input voltage range from 8 to 80 V wihtput currentup to 1.5 A
1 Integratedhigh-side MOSFET withjuto 2 MHz switching frequency
1 Hybrid @nalog +pulse width modulation PWM) output dimming

Thefour-channel320 WLED driver is composed tifie ICL5102820 WCVreference board andour ILD815Chigh-
sideDGDC buck reference boargasfollows:

1 ThelCL510B20W reference design &sn AGDCconverterwith CVoutput, which hasa universal input of 90
to 305V ACThe output voltage is constant 73.5V DQwith a wide load range of t 4.35 AThere arefour
output connectors intended for easy connection to the ILD8150 reference boards.

The320Wreference design is ready for evaluati@iter correct setupPlease connect the Aldput and DC
output as shown inFigure 1.

% to ILD8150
i reference
boards

-9 |

Figure 1 ICL5102320 WCVreference board »top side

Figure 2 ICL5102320 WCVreference board >kbottom side
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1 ThelLD8150 100 W reference design is allithigh-sidebuck CCLED driveras shown irFigure 3.1t has a
wide input voltage range from 3 to 78 V and output current up to 1.5Here areéwo board variatiors,
requiring atrade-off between system size and power efficiencyhe comparisoris shownin Table 1

Table 1 ILD8150 boardscomparison

Board name REF_ILD8150_DC_1.5A REF_ILD8150_DC_1.5A _SMD
Inductor value 860uH, leaded 100puH, SMD
et e Lone

Inductor size Bigger Smaller

Systemsize Bigger Smaller
e oo ™| Lower

Systemefficiency Higher Lower

For more information please refeto REF_ILD8150_DC_1.5A

L vi2
ILD8150 Ref. Board

Figure 3 ILD8150 100 W reference board

Theassembled320 WHPLED driver looksisshown inFigure 4 after four ILD8150 refeence boardshave been
connected to thelCL5102820 W reference board.
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ThelCL510820Wreference boardwvith CVoutput asAGDC convertehasthe following design features:

1 Dualstagehalf-bridge (LLC)and separatedpower factor correction(PFC) with higkprecisionsecondary
side-controlled CVoutput.

1 Excellentoutput voltage accuracy of typicdly +/-4 percentacross universal input voltage rang®@to 305V
AQ and wide output curret range (from0to 4.35A).

1 HighPF(greater than0.9)across universal input voltage rang®@ to 305/ AG and down to B percentof
nominal load.

1 Low input currenttotal harmonicdistortion (iTHDless thanl5percent) across universal input voltage rage
(90 to 305/ AG and down to 3@ercentof nominal load

1 Lowbill of materials(BOM)

ThelLD8150 100 W reference board w@iCoutput as LED driver has following design features:

1 Wide input voltage range from 8 to 80 V with maximum 1.5 A output cdrren
1 Hybrid output dimming with PWM dimming frequency up to RBlz
1 Shutdown mode with low power consumption for dirto-off.

Engineering Report 50f38 V1.0
202006-19



320 W rultichannel high -power LED driver (using ICL5102 + ILD815

engineering report

Design specification

(infineon

3 $? MCAH=M@C=; NCI H
Table 2liststhe electrical specification of th ICL5102820 W ADC convertereference design.
Table 2 Electrical specification
Specification Symbol Value Unit
ACinput voltage range Vin Ac 90to 305 V AC
Nominal output voltage Vour 73.5 VvV DC
Output current range lout 0~4.35 A
Total line and load regulation tolerance X Less thant4 %
Efficienc =

y E Less thano4 %
(Vin: 120 to 27% ACVour: 73.5V DClour: 4.35A)
Power factor
(Mn: 120to 277V ACGH-10percent, Vour 73.5V DC PF Greater than0.9 X
greater than50 percentload)
Input current total harmonic distortion
(Mn: 120to 277V ACH-10percent, Vour. 73.5V DC iTHD Less thanl5 %
greater than30 percentload)
Board dmensions without connectors to ILD8150 N

X 20x 58 x 3 cm

(LxBxH)
g(;a{_'d) dimensions with connectors to ILD8150 (L x i« 24.8 x 58 X 3 cm

Table 3lists the electricalspecification of the ILD8150 100 W-DC buck LED driver reference design.

Table 3 Electrical specification

Specification Symbol Value Unit
Input voltagerange Vin 8~ 80 VvV DC
Output voltage range Vourt 3~1 V DC
Output current range lout 0~15 A
Nominal (undimmed) output current range lout_max 15 A
Output current tolerance X Less thant 3 %
Efficiency E Less than98 %
Board dimensions (L x B x H) X 7.4x27x17 cm
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Figure 5shows the complete shematic of thelCL5102820Wreference design
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Figure 6shows the complete schematic of the ILD8150 100 W reference design:
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Figure 6 Schematic of the ILD8150 100W reference design
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Figure 7 ICL5102320 W reference designkPCBtop side

Figure 8 ICL5102320 W reference designkPCB bottom side

ILD8150 Ref. BS

Figure 9 ILD8150 100 W reference desigikPCB layout
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320 W HP LED driver with foulchannel measurement results

6

1 1xICL510820 W reference board witGVoutput, connectedwith:

(infineon

FFTI( 0 %3$L CRTLGB 68; HIG? EF MOL ?2LGRME RN M

The measurement resudt shown in this chapter are achieved with following setup:

1 2xILD8150 100 W reference boards w@output (nominal 1.5 A undimmegand 2x [LD8150 100 W
reference boards withCCoutput (nominal 11 A undimmed) they are dimmed synchronously with the same
PWM signal

1 4xhigh-brightness LED loade®achconnectedwith anILD8150 100 W reference board

For more measurement results related to th€L5102820 W reference board, pleaseferto the ICL510320 W
reference board measurement resulta chapter 7

For more measurement results related to the ILD8150 100 W reference board, pleas¢ortferengineering

report .

6.1 O?L@ LG; H=?

Table 4 Measurement with 90 V Adnput

Vin P Vour lour Dimming Pout PE THD a

(VAG (W) M (A) (19 W) (%) | (%)
Chl| 63.20 |Chl 1.04
Ch2| 64.25 | Ch2 1.05

90.14 359.6 100 31673 0.998 4.6 88.07
Ch3| 60.60 | Ch3 1.47
Ch4| 64.70 | Ch4 1.46
Chl| 6245 |Chl 0.76
Ch2| 63.91 | Ch2 0.77

89.83 262.3 75 232.84 0.998 3.8 88.57
Ch3| 59.90 | Ch3 1.13
Ch4 | 64.47 | Ch4 1.12
Chl| 60.72 |Chl 0.48
Ch2| 62.77 | Ch2 0.48

89.95 168.2 50 150.25 0.996 4.1 89.33
Ch3| 58.48 | Ch3 | 0.736
Ch4| 63.46 |Ch4 | 0.732
Chl| 58.90 | Chli 0.27

89.93 98.92 Ch2| 61.23 | Ch2 0.27 30 85.69 0.992 4.3 86.6
Ch3| 56.95 | Ch3 0.46
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Vin P Vour lout Dimming Pout PE THD a
(VAG (W) v) (A) (9 (W) (%) (%)

Ch4| 6219 |Ch4 | 0.45

Chl| 57.53 |Chl 0.17

Ch2| 59.87 |Ch2| 0.17
89.97 67.48 20 55.55 X X 82.3
Ch3| 5586 |Ch3 | 0.31

Ch4| 61.21 | Ch4 0.31

Chl| 55.63 |Chl 0.09

Ch2| 5790 |Ch2 0.10
90.00 38.70 10 27.98 X X 72.3
Ch3| 53.68 | Ch3 0.16

Ch4 | 58.71 | Ch4 0.15

Chl| 53.01 |Chl 0.05

Ch2| 55.26 | Ch2 0.05
90.02 2431 5 13.40 X X 55.1
Ch3| 50.85 | Ch3 0.07

Ch4 | 55.61 | Ch4 0.07

Chl| 50.74 | Chl 0.01

Ch2| 5282 | Ch2 0.01
90.04 12.61 1 2.55 X X 20.7
Ch3| 4841 |Ch3 | 0.015

Ch4| 5286 |Ch4 | 0.015

Chl| 50.49 |Chl | 0.005

Ch2| 5256 | Ch2 | 0.005
90.04 10.80 0.46 1.02 X X 9.43
Ch3| 48.18 | Ch3 | 0.005

Ch4| 5254 | Ch4 | 0.005
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Table 5 Measurement with 110V Adnput

Vin Pu Vour lout Dimming Pour PE THD a
(VAG (W) V) (A) (9 (W) (%) (%)

Chl| 63.20 |Chil 1.04

Ch2| 64.25 | Ch2 1.05
110.1 | 353.42 100 31673 0.998 3.8 89.62
Ch3| 60.60 | Ch3 1.47

Ch4| 64.70 | Ch4 1.46

Chl| 6245 |Chl 0.76

Ch2| 6391 |Ch2 0.77
109.9 257.17 75 232.84 0.997 3.9 90.34
Ch3| 59.90 | Ch3 1.13

Ch4 | 64.47 | Ch4 1.12

Chl| 60.72 |Chl 0.48

Ch2| 62.77 | Ch2 0.48
109.88 | 168.12 50 150.25 0.994 4.3 89.37
Ch3| 5848 |Ch3 | 0.736

Ch4 | 63.46 |Ch4 | 0.732

Chl| 5890 |Chi 0.27

Ch2| 61.23 | Ch2 0.27
109.95 | 98.96 30 85.69 0.984 4.5 86.63
Ch3| 56.95 | Ch3 0.46

Ch4 | 62.19 | Ch4 0.45

Chi1| 5753 |Chl 0.17

Ch2| 59.87 | Ch2 0.17
109.98 | 68.19 20 55.55 X X 81.46
Ch3| 55.86 | Ch3 0.31

Ch4| 61.21 | Ch4 0.31

Chl| 55.63 | Chl 0.09

110.01| 40.71 |Ch2| 57.90 | Ch2 0.10 10 27.98 X X 68.75

Ch3| 53.68 |Ch3 | 0.16
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Vin Pu Vour lout Dimming Pour PE THD a
(VAG (W) V) (A) (9 (W) (%) (%)

Ch4 | 58.71 | Ch4 0.15

Chl| 53.01 |Chil 0.05

Ch2| 55.26 | Ch2 0.05
110.03 | 27.51 5 13.40 X X 48.7
Ch3| 50.85 | Ch3 0.07

Ch4 | 55.61 | Ch4 0.07

Chil| 50.74 | Chl 0.01

Ch2| 5282 | Ch2 0.01
110.04 | 1651 1 2.55 X X 15.48
Ch3| 4841 |Ch3 | 0.015

Ch4| 5286 |Ch4 | 0.015

Chl| 50.49 |Chl | 0.005

Ch2| 5256 |Ch2 | 0.005
110.04 | 13.98 0.46 1.02 X X 7.29
Ch3| 48.18 | Ch3 | 0.005

Ch4| 5254 | Ch4 | 0.005

Table 6 Measurement with 230V Adnput

Vin P Vour lour Dimming Pout PE THD a
(VAQ (W) V) (A) ) W) (%) (%)

Chl| 63.20 |Chl 1.04

Ch2| 64.25 | Ch2 1.05
230.0 349.6 100 316.73 0.976 4.2 90.6
Ch3| 60.60 | Ch3 1.47

Ch4 | 64.70 | Ch4 1.46

Chl| 6245 |Chl 0.76

Ch2| 6391 | Ch2 0.77
23005 262.3 75 232.84 0.958 5.5 88.59
Ch3| 59.90 | Ch3 1.13

Ch4 | 64.47 | Ch4 1.12
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Vin P Vour lout Dimming Pout PE THD a
(VAG (W) v) (A) (9 (W) (%) (%)

Chl| 60.72 |Chl 0.48

Ch2| 62.77 |Ch2| 0.48
230.11 | 179.49 50 150.25 0.913 7.6 83.71
Ch3| 5848 |Ch3 | 0.736

Ch4| 63.46 |Ch4 | 0.732

Chi| 5890 |Chi1| 0.27

Ch2| 61.23 | Ch2 0.27
230.13 | 119.67 30 85.69 081 11.7 | 71.61
Ch3| 56.95 | Ch3 0.46

Ch4 | 62.19 | Ch4 0.45

Chi1| 5753 |Chl 0.17

Ch2| 59.87 | Ch2 0.17
230.15| 96.66 20 55.55 X X 57.47
Ch3| 55.86 |CH3 0.31

Ch4 | 61.21 | Ch4 0.31

Chil| 5563 |Chl1| 0.09

Ch2| 5790 |Ch2 0.10
230.15| 73.65 10 27.98 X X 38.1
Ch3| 53.68 | Ch3 0.16

Ch4 | 58.71 | Ch4 0.15

Chl| 53.01 |Chl 0.05

Ch2| 55.26 | Ch2 0.05
230.15| 57.54 5 13.40 X X 23.28
Ch3| 50.85 | Ch3 0.07

Ch4 | 55.61 | Ch4 0.07

Chl| 50.74 | Chl 0.01

Ch2| 5282 | Ch2 0.01
230.1 43.72 1 2.55 X X 5.84
Ch3| 4841 |Ch3 | 0.015

Ch4 | 5286 | Ch4 | 0.015
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Vin P Vour lout Dimming Pout PE THD a
(VAG (W) v) (A) (9 (W) (%) (%)

Chl| 50.49 |Chl | 0.005

Ch2| 5256 |Ch2 | 0.005
230.2 42.22 0.46 1.02 X X 2.41
Ch3| 48.18 | Ch3 | 0.005

Ch4| 5254 | Ch4 | 0.005

Table 7 Measurement with 277V Adnput

Vin P Vour lour Dimming Pour PE THD a
(VAQ (W) V) (A) (9 W) (%) (%)

Chl| 63.20 |Chl 1.04

Ch2| 64.25 | Ch2 1.05
277.04 | 357.38 100 316.73 0.9%56 5.9 88.63
Ch3| 60.60 | Ch3 1.47

Ch4 | 64.70 | Ch4 1.46

Chl| 6245 |Chl 0.76

Ch2| 6391 |Ch2 0.77
277.09 | 271.55 75 232.84 0.919 7.2 85.56
Ch3| 59.90 | Ch3 1.13

Ch4 | 64.47 | Ch4 1.12

Chl| 60.72 |Chl 0.48

Ch2| 62.77 | Ch2 0.48
277.12 | 196.76 50 150.25 0.84 11.98 | 76.37
Ch3| 5848 |Ch3 | 0.736

Ch4 | 63.46 | Ch4 | 0.732

Chl| 5890 |Chi 0.27

Ch2| 61.23 | Ch2 0.27
277.12 | 138.56 30 85.69 0.68 17.6 | 61.85
Ch3| 56.95 | Ch3 0.46

Ch4 | 62.19 | Ch4 0.45

277.06 Chl| 5753 |Chl 0.17 20 5555 X X 47.74
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Vin P Vour lout Dimming Pout PE THD a
(VAG (W) v) (A) (9 (W) (%) (%)

Ch2| 59.87 |Ch2| 0.17

Ch3| 5586 |Ch3 | 031

Ch4| 61.21 | Ch4 0.31

Chl| 5563 |Chl| 0.09

Ch2| 5790 |Ch2 0.10
277.18 | 85.93 10 27.98 X X 32.57
Ch3| 53.68 | Ch3 0.16

Ch4 | 58.71 | Ch4 0.15

Chl| 53.01 |Chl 0.05

Ch2| 55.26 | Ch2 0.05
277.18 | 72.07 5 13.40 X X 18.59
Ch3| 50.85 | Ch3 0.07

Ch4 | 55.61 | Ch4 0.07

Chl| 50.74 | Chl 0.01

Ch2| 5282 | Ch2 0.01
277.07 | 60.96 1 2.55 X X 4.19
Ch3| 4841 |Ch3 | 0.015

Ch4| 5286 |Ch4 | 0.015

Chl| 5049 |Chl | 0.005

Ch2| 5256 |Ch2 | 0.005
277.18 | 58.21 0.46 1.02 X X 1.75
Ch3| 48.18 | Ch3 | 0.005

Ch4 | 5254 | Ch4 | 0.005
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Power efficiency
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Figure 10 320 WHPLED driver power efficiency
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Figure 12 320 WHPLED driver THD
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Attention: As the ILD8150 haa hybrid dimming function, which means from dimming level 12.percent
to 0.5percent, there is PWM dimming. So any input voltage ripple on ILD8150 could lead to
output current ripple, which means optical flicker. To avoid ths, please make sure the pre
stage ICL5102with CVoutput will not enter burst mode in the light load condition. However,
in the dim-to-off condition, burst mode is allowed to achieve low standby power. For more
information, please referto the ICL5102and ILD8150 datasheet and design guide.

6.2 4 CAVWIF CABN; S

The timeto-light delay is measuredvith full load asfollows:

Table 8 Time-to-light delay
Input Time-to-light delay
90V AC 0.48s
110V AC 0.29s
230V AC 0.18s
277V AC 0.15s
Start-up delay

z 0,35

>

®© 03

[}

©

o 0,25

7

Eg 0,2

N

VAC [V]

Figure 14 320 WHPLED diver time -to-light delay at full load
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6.3 3N; HAI<EBGAL HMOGJ NCI H
The standby power consumption is measuréa dim-to-off asfollows:
Table 9 Standby power
Input Output open
90V AC 216mwW
110V AC 238mw
230V AC 395mw
277V AC 496mwW
Standby power
g 400
E
c
9 350
o
£
>
%) 300
c
o
(&)
E 250
2
o
a

200

150

80

130 180 230

VAC [V]

280

Figure 15 320 WHPLED diver standby power in dim -to-off

Engineering Report

200f 38

V1.0
202006-19



o _.
320 W rultichannel high -power LED driver (using ICL5102 + ILD815 ‘ |nf|ne0n

engineering report
ICL5102 320 W reference board standalone measurement results

7 ) #, pir i FI? @7 L 2IH=I; H>; GA;HWOL ? G? HN
L? MOFNM
7.1 O?L@ LG; H=?
Table 10  Measurement with 90V Adnput
Outputvolt .
Vin P Voor | i epkpl | lour oF THD a
(VAGQ (W) V) W) (A) (%) (%)
433
90 349.1 735 122 0.99 3.1 91.22
(100percen
3.25
90 260.3 735 0.76 0.99 3.2 91.88
(75percen)
2.16
90 1728 736 051 0.99 32 91.98
(50percen)
1.07
90 88.2 73.6 0.36 0.99 29 89.31
(25percen)
042
90 38.7 73.6 0.35 0.97 53 79.91
(10percen)
90 225 736 0.35 0.20 091 145 65.41
(5 perceni
2.60 0.04
90 135 735
(burst mode) (1 perceni ¢ ¢ S

Table 11  Measurement with 110V Adnput

Outputvoltage :
Vin P Vour ripli)le pk_pkg lour PF THD a
(VAG (W) V) ) (A) (%) (%)
110 342.7 735 135 4.33 0.99 36 92.71
' ' ' (100percent ' ' '
3.25
110 256.6 735 0.60 0.99 32 92.90
(75percen)
2.16
110 171.7 736 0.46 0.99 31 92.18
(50percen)
1.07
110 88.0 736 0.37 0.99 34 88.73
(25percen)
110 395 736 0.36 0.42 094 78 76.31
(10percen)
0.20
110 24.2 736 0.33 0.83 204 60.84
(5 percen
258 0.04
110 165 735
(burst mode) (1 percen ¢ ¢ S
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Table 12  Measurement with 230 V Adnput
Output voltage 5
Vi P Vour | i lepkpk lour oF THD a
(VAGQ (W) V) ) (A) (%) (%)
230 338.1 735 128 4.33 0.98 36 93.97
' ' ' (100percen) ' ' '
3.25
230 257.7 735 0.79 0.97 50 92,52
(75percen)
216
230 1771 736 0.53 094 7.1 89.34
(50percen)
1.07
230 101.1 736 041 0.82 104 76.44
(25percen)
042
230 64.4 73.6 0.31 053 18.2 45.74
(10percent)
0.20
230 48.3 73.6 0.30 0.37 23.6 28.96
(5 perceni
264 0.04
230 41.3 735
(burstmode) (1 perceni ¢ ¢ S
Table 13  Measurement with 277V Adnput
Outputvolt .
Vin P Voor | i epkpi | lour oF THD a
(VAQ (W) V) W) (A) (%) (%)
277 346.2 735 1.23 4.33 0.97 54 91.99
’ ) ' (100percen ' ’ ’
3.25
277 265.9 735 0.56 0.95 72 89.66
(75percen)
2.16
277 185.6 73.6 048 09 90 84.86
(50percen)
1.07
277 116.3 73.6 0.33 0.71 131 65.83
(25percen)
042
277 775 736 0.30 043 22.3 37.05
(10percen)
0.20
277 63.7 736 0.28 0.29 23.7 21.97
(5 perceni
264 0.04
277 58.1 735
(burstmode) (1 perceni S S S
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Power efficiency

Pout[W]

Figure 16 ICL5102320 Wreference board power efficiency measurement

Power factor

Power factor

POUT[W]

Figure 17 ICL5102320 Wreference board PFmeasurement
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