
©  Sem244 Tm
5onductor Compci1-m9h9 0 m2ue
 TJ
.8957 -1.1962 TD
0 Tc
.1037 Tw
[(The EN/DIM logic input functions as a chip enable and a digital)]TJ
-.8957 -1.1962 TD
-.0012 Tc
0 Tw
(dimming )Tj
3.8515 0 TD
-.0042 Tc
(interface for setting the current in all the LED channels. The)Tj
-3.8515 -1.1962 TD
0 Tc
(1)Tj
/TT5 1 Tf
.5046 0 TD
<00ef>Tj
/TT6 1 Tf
.5046 0 TD
.0052 Tc
.373 Tw
[(wire)6.8( pulse)]TJ
/TT5 1 Tf
4.5524 0 TD
0 Tc
0 Tw
<00ef>Tj
/TT6 1 Tf
.5046 0 TD
.0048 Tc
.3713 Tw
[(dimming interface supports)]TJ
11.8581 0 TD
.004 Tc
.3726 Tw
[( 32 linear )-6.2(steps from)]TJ
-17.9243 -1.1906 TD
-.0073 Tc
0 Tw
(full)Tj
/TT5 1 Tf
1.3593 0 TD
0 Tc
<00ef>Tj
/TT6 1 Tf
.5566 0 TD
-.0043 Tc
.0036 Tw
(scale down )Tj
4.68 0 TD
-.0007 Tc
0 Tw
(to zero current.)Tj
-5.7002 -1.1962 TD
0 Tc
.1193 Tw
[(The )-10.8(device )-10.8(is available in the tiny 16)]TJ
/TT5 1 Tf
15.6005 0 TD
0 Tw
<00ef>Tj
/TT6 1 Tf
.564 0 TD
.1193 Tw
[(pad TQFN 3)-249.4(mm )-11.1(x )-11.1(3)-249.4(m)0(m)]TJ
-17.0602 -1.1962 TD
-.0006 Tc
-.0002 Tw
[(package)9.3( with a max height of 0.8)-249.3(mm.)]TJ
.8957 -1.1962 TD
-.0001 Tc
.0252 Tw
[(ON Semiconductor)-39.8(’)55.1(s)-.1( 1.33x, char)16.9(ge pump switching architecture is)]TJ
-.8957 -1.1962 TD
0 Tc
0 Tw
(patented.)Tj
/TT4 1 Tf
9 0 0 9 59.7543 397.8709 Tm
(Features)Tj
/F1 1 Tf
12 0 0 12 59.7543 381.7134 Tm
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 381.7134 Tm
-.0008 Tc
.0007 Tw
[(High Ef)16.2(ficiency 1.33x Char)17.1(ge Pump)]TJ
/F1 1 Tf
12 0 0 12 59.7543 367.5969 Tm
0 Tc
0 Tw
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 367.5969 Tm
-.0008 Tc
-.0001 Tw
[(Char)21.2(ge Pump: 1x, 1.33x, 1.5x, 2x)]TJ
/F1 1 Tf
12 0 0 12 59.7543 353.537 Tm
0 Tc
0 Tw
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 353.537 Tm
-.0009 Tc
(Drives up to 3 LEDs at 30 mA Each)Tj
/F1 1 Tf
12 0 0 12 59.7543 339.4205 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 339.4205 Tm
(1)Tj
/TT5 1 Tf
.4971 0 TD
<00ef>Tj
/TT6 1 Tf
.561 0 TD
-.0029 Tc
(wire EZDim 32 Linear Steps)Tj
/F1 1 Tf
12 0 0 12 59.7543 325.3607 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 325.3607 Tm
 
  -.0005 Tc
[(Power Ef)16.7(ficiency up to 92%)]TJ
/F1 1 Tf
12 0 0 12 59.7543 311.2441 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 311.2441 Tm
-.0011 Tc
(Low Noise Input Ripple in All Modes)Tj
/F1 1 Tf
12 0 0 12 59.7543 297.1843 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 297.1843 Tm
-.0009 Tc
(“Zero” Current Shutdown Mode)Tj
/F1 1 Tf
12 0 0 12 59.7543 283.0678 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 283.0678 Tm
-.0004 Tc
(Soft Start and Current Limiting)Tj
/F1 1 Tf
12 0 0 12 59.7543 269.0079 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 269.0079 Tm
-.0006 Tc
(Short Circuit Protection)Tj
/F1 1 Tf
12 0 0 12 59.7543 254.8914 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 254.8914 Tm
-.0007 Tc
(Thermal Shutdown Protection)Tj
/F1 1 Tf
12 0 0 12 59.7543 240.8315 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 240.8315 Tm
-.0045 Tc
(16)Tj
/TT5 1 Tf
.9911 0 TD
0 Tc
<00ef>Tj
/TT6 1 Tf
.5595 0 TD
-.0045 Tc
(pad TQFN Package)Tj
/F1 1 Tf
12 0 0 12 59.7543 226.715 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 226.715 Tm
-.0021 Tc
(These Devices are Pb)Tj
/TT5 1 Tf
8.5928 0 TD
0 Tc
<00ef>Tj
/TT6 1 Tf
.5618 0 TD
-.0021 Tc
(Free, Halogen Free/BFR Free and are RoHS)Tj
-9.2 -1.2586 TD
0 Tc
(Compliant)Tj
/TT4 1 Tf
9 0 0 9 59.7543 193.8331 Tm
(Applications)Tj
/F1 1 Tf
12 0 0 12 59.7543 177.6189 Tm
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 177.6189 Tm
-.0012 Tc
(LCD Display Backlight)Tj
/F1 1 Tf
12 0 0 12 59.7543 163.5591 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 163.5591 Tm
-.0011 Tc
(Cellular Phones)Tj
/F1 1 Tf
12 0 0 12 59.7543 149.4426 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 149.4426 Tm
-.0009 Tc
(Digital Still Cameras)Tj
/F1 1 Tf
12 0 0 12 59.7543 135.3827 Tm
0 Tc
(€)Tj
/TT6 1 Tf
10 0 0 10 70.2992 135.3827 Tm
-.0014 Tc
(Handheld Devices)Tj
ET
q
117.174 0 0 106.583 397.757 631.106 cm
/Im1 Do
Q
BT
/TT4 1 Tf
9 0 0 9 417.3165 612.4536 Tm
0 Tc
(http://onsemi.com)Tj
ET
q
360.51 738.652 191.452 -678.161 re
W n
q 1 0 0 1 360.85 603.666 cm 0 0 m
191.395 0 l
S 1 0 0 1 0 -407.339 cm 0 0 m
191.395 0 l
 
  S 1 0 0 1 0 320.939 cm 0 0 m
191.395 0 l
S
Q
Q
BT
8 0 0 8 438.5197 552.5292 Tm
-.0055 Tc
(TQFN)Tj
/TT3 1 Tf
2.6997 0 TD
0 Tc
<00ef>Tj
/TT4 1 Tf
.5785 0 TD
-.0055 Tc
(16)Tj
-3.9727 -1.2402 TD
-.0011 Tc
.0001 Tw
(HV3 SUFFIX)Tj
-.1913 -1.2472 TD
0 Tw
(CASE 510AD)Tj
9 0 0 9 413.9149 500.3717 Tm
.0002 Tc
.0178 Tw
[(PIN CONNECTIONS)]TJ
ET
q
360.51 738.652 191.452 -678.161 re
W n
q 1 0 0 1 360.85 330.406 cm 0 0 m
191.395 0 l
S
Q
Q
BT
9 0 0 9 411.7039 312.1512 Tm
0 Tc
.0195 Tw
(MARKING DIAGRAM)Tj
ET
q
360.51 738.652 191.452 -678.161 re
W n
0 G
.737 w 
q 1 0 0 1 360.85 177.052 cm 0 0 m
190.205 0 l
S
Q
Q
0 G
.737 w 
q 1 0 0 1 551.055 177.052 cm 0 0 m
0 -42.803 l
S
Q
q
360.51 738.652 191.452 -678.161 re
W n
q 1 0 0 1 551.055 134.249 cm 0 0 m
-190.205 0 l
-190.205 42.803 l
S
Q
Q
BT
8 0 0 8 387.3827 165.7701 Tm
0 Tw
[(Device)-4677(Package)-2298.1(Shipping)]TJ
/TT2 1 Tf
6.5 0 0 6.5 535.5779 168.2079 Tm
(†)Tj
ET
q
360.51 738.652 191.452 -678.161 re
W n
q 1 0 0 1 360.85 160.668 cm 0 0 m
190.205 0 l
S
Q
Q
q 1 0 0 1 443.792 177.052 cm 0 0 m
0 -42.803 l
S 1 0 0 1 45.694 0 cm 0 0 m
0 -42.803 l
S
Q
BT
/TT4 1 Tf
9 0 0 9 399.1181 182.8347 Tm
.0229 Tw
[(ORDERING INFORMA)75.6(TION)]TJ
/TT2 1 Tf
8 0 0 8 364.4221 150.6898 Tm
-.0035 Tc
0 Tw
[(CA)67.6(T3647HV3)]TJ
/TT1 1 Tf
6.0636 0 TD
0 Tc
<00ef>Tj
/TT2 1 Tf
.5796 0 TD
-.0044 Tc
(GT2)Tj
-6.6432 -1.1551 TD
-.001 Tc
-.0004 Tw
[((Note)6.5( 1))]TJ
10.6228 1.1976 TD
-.0055 Tc
0 Tw
(TQFN)Tj
/TT1 1 Tf
2.6997 0 TD
0 Tc
<00ef>Tj
/TT2 1 Tf
.5785 0 TD
-.0055 Tc
(16)Tj
-3.3278 -1.2402 TD
-.0048 Tc
((Pb)Tj
/TT1 1 Tf
1.5417 0 TD
0 Tc
<00ef>Tj
/TT2 1 Tf
.5792 0 TD
-.0048 Tc
(Free))Tj
5.4052 1.2402 TD
0 Tc
(2,000/)Tj
-1.3323 -1.2402 TD
-.0023 Tc
[(T)112.5(ape & Reel)]TJ
ET
.454 w 
q 1 0 0 1 456.038 569.083 cm 0 0 m
14.513 8.391 l
14.513 12.756 l
0 21.146 l
-14.513 12.756 l
-14.513 8.391 l
b*
Q
1 G
q 1 0 0 1 441.524 581.839 cm 0 0 m
14.513 -8.334 l
29.027 0 l
S 1 0 0 1 14.513 -8.334 cm 0 0 m
0 -4.422 l
S
Q
1 g
q 1 0 0 1 447.704 583.143 cm  
  0 0 m
-1.984 1.134 l
-3.232 .454 l
-1.247 -.737 l
f*
Q
0 G
q 1 0 0 1 447.704 583.143 cm 0 0 m
-1.984 1.134 l
-3.232 .454 l
-1.247 -.737 l
s
Q
q 1 0 0 1 457.058 578.608 cm 0 0 m
5.839 3.402 l
-1.021 7.37 l
-7.88 3.402 l
-2.041 0 l
f*
Q
q 1 0 0 1 457.058 578.608 cm 0 0 m
5.839 3.402 l
-1.021 7.37 l
-7.88 3.402 l
-2.041 0 l
s
Q
q 1 0 0 1 450.142 584.561 cm 0 0 m
-1.928 1.134 l
-3.175 .454 l
-1.191 -.68 l
f*
Q
q 1 0 0 1 450.142 584.561 cm 0 0 m
-1.928 1.134 l
-3.175 .454 l
-1.191 -.68 l
s
Q
q 1 0 0 1 452.636 585.978 cm 0 0 m
-1.984 1.134 l
-3.231 .453 l
-1.247 -.68 l
f*
Q
q 1 0 0 1 452.636 585.978 cm 0 0 m
-1.984 1.134 l
-3.231 .453 l
-1.247 -.68 l
s
Q
q 1 0 0 1 455.074 587.395 cm 0 0 m
-1.984 1.134 l
-3.175 .454 l
-1.247 -.68 l
f*
Q
q 1 0 0 1 455.074 587.395 cm 0 0 m
-1.984 1.134 l
-3.175 .454 l
-1.247 -.68 l
s
Q
q 1 0 0 1 458.249 586.715 cm 0 0 m
1.984 1.134 l
.737 1.814 l
-1.191 .68 l
f*
Q
q 1 0 0 1 458.249 586.715 cm 0 0 m
1.984 1.134 l
.737 1.814 l
-1.191 .68 l
s
Q
q 1 0 0 1 460.743 585.298 cm 0 0 m
1.984 1.134 l
.737 1.814 l
-1.247 .68 l
f*
Q
q 1 0 0 1 460.743 585.298 cm 0 0 m
1.984 1.134 l
.737 1.814 l
-1.247 .68 l
s
Q
q 1 0 0 1 463.181 583.88 cm 0 0 m
1.984 1.134 l
.737 1.814 l
-1.247 .68 l
f*
Q
q 1 0 0 1 463.181 583.88 cm 0 0 m
1.984 1.134 l
.737 1.814 l
-1.247 .68 l
s
Q
q 1 0 0 1 465.676 582.406 cm 0 0 m
1.928 1.191 l
.737 1.871 l
-1.247 .737 l
f*
Q
q 1 0 0 1 465.676 582.406 cm 0 0 m
1.928 1.191 l
.737 1.871 l
-1.247 .737 l
s
Q
q 1 0 0 1 462.728 576.397 cm 0 0 m
-1.247 -.737 l
-1.247 .283 l
-3.231 1.417 l
-1.984 2.098 l
0 .964 l
f*
Q
q 1 0 0 1 462.728 576.397 cm 0 0 m
-1.247 -.737 l
-1.247 .283 l
-3.231 1.417 l
-1.984 2.098 l
0 .964 l
0 0 l
S
Q
q 1 0 0 1 465.165 577.814 cm 0 0 m
-1.247 -.737 l
-1.247 .283 l
-3.175 1.417 l
-1.984 2.098 l
0 .964 l
f*
Q
q 1 0 0 1 465.165 577.814 cm 0 0 m
-1.247 -.737 l
-1.247 .283 l
-3.175 1.417 l
-1.984 2.098 l
0 .964 l
0 0 l
S
Q
q 1 0 0 1 467.603 579.232 cm 0 0 m
-1.191 -.737 l
-1.191 .283 l
-3.175 1.417 l
-1.928 2.154 l
 
  0 .964 l
f*
Q
q 1 0 0 1 467.603 579.232 cm 0 0 m
-1.191 -.737 l
-1.191 .283 l
-3.175 1.417 l
-1.928 2.154 l
0 .964 l
0 0 l
S
Q
q 1 0 0 1 460.233 574.98 cm 0 0 m
-1.247 -.737 l
-1.247 .284 l
-3.175 1.417 l
-1.984 2.098 l
0 .964 l
f*
Q
q 1 0 0 1 460.233 574.98 cm 0 0 m
-1.247 -.737 l
-1.247 .284 l
-3.175 1.417 l
-1.984 2.098 l
0 .964 l
0 0 l
S
Q
q 1 0 0 1 449.405 576.34 cm 0 0 m
1.247 -.737 l
1.247 .283 l
3.231 1.417 l
1.984 2.098 l
0 .964 l
f*
Q
q 1 0 0 1 449.405 576.34 cm 0 0 m
1.247 -.737 l
1.247 .283 l
3.231 1.417 l
1.984 2.098 l
0 .964 l
0 0 l
S
Q
q 1 0 0 1 446.967 577.758 cm 0 0 m
1.247 -.737 l
1.247 .284 l
3.175 1.417 l
1.984 2.098 l
0 .964 l
f*
Q
q 1 0 0 1 446.967 577.758 cm 0 0 m
1.247 -.737 l
1.247 .284 l
3.175 1.417 l
1.984 2.098 l
0 .964 l
0 0 l
S
Q
q 1 0 0 1 444.472 579.175 cm 0 0 m
1.247 -.737 l
1.247 .283 l
3.232 1.417 l
1.984 2.098 l
0 .964 l
f*
Q
q 1 0 0 1 444.472 579.175 cm 0 0 m
1.247 -.737 l
1.247 .283 l
3.232 1.417 l
1.984 2.098 l
0 .964 l
0 0 l
S
Q
q 1 0 0 1 451.899 574.923 cm 0 0 m
1.191 -.737 l
1.191 .284 l
3.175 1.417 l
1.928 2.098 l
0 .964 l
f*
Q
q 1 0 0 1 451.899 574.923 cm 0 0 m
1.191 -.737 l
1.191 .284 l
3.175 1.417 l
1.928 2.098 l
0 .964 l
0 0 l
S
Q
BT
8 0 0 8 363.8551 85.1528 Tm
0 g
-.0002 Tw
[(1.)-663.6(NiPdAu Plated Finish (RoHS)]TJ
/TT1 1 Tf
14.1572 0 TD
0 Tc
0 Tw
<00ef>Tj
/TT2 1 Tf
.5815 0 TD
-.0025 Tc
(compliant).)Tj
0 8 -8 0 436.1953 471.5717 Tm
0 Tc
(LED1)Tj
0 -1.6937 TD
(GND)Tj
0 -1.7504 TD
(NC)Tj
0 -1.7008 TD
(NC)Tj
8 0 0 8 500.7118 443.7355 Tm
-.0113 Tc
(C2)Tj
/TT1 1 Tf
1.2557 0 TD
0 Tc
<00ef>Tj
/TT2 1 Tf
-1.2557 -1.7008 TD
(C2+)Tj
0 -1.7504 TD
-.0113 Tc
(C1)Tj
/TT1 1 Tf
1.2557 0 TD
0 Tc
<00ef>Tj
/TT2 1 Tf
-1.2557 -1.6937 TD
(C1+)Tj
-14.2087 5.0953 TD
(LED2)Tj
0 -1.6512 TD
(LED3)Tj
1.0488 -1.7008 TD
(NC)Tj
-1.2189 -1.7504 TD
(RSET)Tj
0 8 -8 0 436.0818 352.2331 Tm
(EN/DIM)Tj
.7157 -1.7433 TD
(VOUT)Tj
1.3323 (NC)Tj
-1.2189 -1.7800e9w77-779.6(NiPdAu Plated Fini6FP.15 0wh1/T54 82365
(EN/DIM)Tj
.7157 09 -1.7 11)Tj
123 VOUT
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Figure 1. Typical Application Circuit
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Table 3. ELECTRICAL OPERATING CHARACTERISTICS
(over recommended operating conditions unless specified otherwise) VIN = 3.6 V, EN = High, TAMB = 25°C

Symbol Name Conditions Min Typ Max Units

IQ Quiescent Current
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Table 4. RECOMMENDED EN/DIM TIMING
(For 2.4 V ≤ VIN ≤ 5.5 V, over full ambient temperature range -40°C to +85°C.)

Symbol Name Conditions Min Typ Max Units

TLO EN/DIM program low time 0.2 100 �s

THI EN/DIM program high time 0.2 �s

TPWRDWN EN/DIM low time to shutdown 1.5 ms

TLED LED current settling time 40 �s

Figure 2. EN/DIM Digital Dimming Timing Diagram

100%

EN/DIM

LED
Current

Shutdown Shutdown

97% 93%

3% 0%

100%

32 Levels

TPWRDWN
TLED

TLO

THI

Tg9ent
ShutdownTnectedg9eT*
42.697Tc
(IN)Tj5
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 60 mA (3 LEDs at 20 mA), CIN = COUT = C1 = C2 = 1 �F, TAMB = 25°C unless otherwise specified.)
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 60 mA (3 LEDs at 20 mA), CIN = COUT = C1 = C2 = 1 �F, TAMB = 25°C unless otherwise specified.)

Figure 15. Power Up Delay (1x Mode) Figure 16. Power Down Delay (1x Mode)

Figure 17. Operating Waveforms in 1x Mode Figure 18. Switching Waveforms in
1.33x Mode

Figure 19. Switching Waveforms in
1.5x Mode

Figure 20. Switching Waveforms in
2x Mode
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 60 mA (3 LEDs at 20 mA), CIN = COUT = C1 = C2 = 1 �F, TAMB = 25°C unless otherwise specified.)

Figure 21. Foldback Current Limit Figure 22. LED Current vs. LED Pin Voltage
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Figure 23. Dimming Waveform
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Table 6. PIN DESCRIPTION

Name Function

LED1 LED1 cathode terminal.

LED2 LED2 cathode terminal.

LED3 LED3 cathode terminal.

RSET Connect resistor RSET to set the LED current.

EN/DIM Device enable (active high) and Dimming Control.

VOUT Charge pump output connected to the LED anodes.

VIN Charge pump input, connect to battery or supply.

C1+ Bucket capacitor 1 Positive terminal

C1- Bucket capacitor 1 Negative terminal

C2+ Bucket capacitor 2 Positive terminal

C2- Bucket capacitor 2 Negative terminal

GND Ground Reference

NC Not connected inside package.

GND Connect to GND on the PCB.

Pin Function
VIN is the supply pin for the charge pump. A small 1 �F
ceramic bypass capacitor is required between the VIN pin
and ground near the device. The operating input voltage
range is from 2.5 V to 5.5 V. Whenever the input supply falls
below the under-voltage threshold (1.8 V), all the LED
channels are disabled and the device enters shutdown mode.

EN/DIM is the enable and one wire dimming input for all
LED channels. Levels of logic high and logic low are set at
1.3 V and 0.4 V respectively. When EN/DIM is initially
taken high, the device becomes enabled and all LED
currents are set to the full scale according to the resistor
RSET. To place the device into “zero current” shutdown
mode, the EN/DIM pin must be held low for at least 1.5 ms.

VOUT is the charge pump output that is connected to the
LED anodes. A small 1 �F ceramic bypass capacitor is
required between the VOUT pin and ground near the device.

GND is the ground reference for the charge pump. The pin
must be connected to the ground plane on the PCB.

C1+, C1- are connected to each side of the ceramic bucket
capacitor C1.

C2+, C2- are connected to each side of the ceramic bucket
capacitor C2.

LED1, LED2, LED3 provide the internal regulated current
sources for each of the LED cathodes. These pins enter
high-impedance zero current state whenever the device is
placed in shutdown mode.

TAB is the exposed pad underneath the package. For best
thermal performance, the tab should be soldered to the PCB
and connected to the ground plane.

RSET is connected to the resistor (RSET) to set the full scale
current for the LEDs. The voltage at this pin regulated to
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Block Diagram

Figure 24. CAT3647 Functional Block Diagram
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LED Current Selection
After power-up, the LED current is set by the external

resistor (RSET) value and the number of pulses (n) on the
EN/DIM input as follows:

LED current � 125 �
0.6 V
RSET

� �31 � n
31

�
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Unused LED Channels
For applications not requiring all the channels, it is

recommended the unused LED pins be tied directly to
VOUT (see Figure 26).

Figure 26. Application with 2 LEDs
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