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ON Semiconductor LED Circuit Solutions

The advent of high-intensity LEDs
with color is changing the world
of illumination!

New high-brightness

LEDs are appearing

rapidly with brilliant colors (red,
green, blue and white) and
extremely high light output.

The benefits of electronic lighting
include low power dissipation
compared to conventional
alternatives, greater robustness and
highly flexible mounting options.
Add to this the purity of the
available light and the wide breadth
of control available in both intensity
and color-mixing, and you have
another electronic revolution in the
making.

The key to maximizing the

opportunity available with high-
brightness LED lighting is in the

© 204NgCIL

control of the device.
This is where

ON Semiconductor
shines the brightest!

ON Semiconductor has made
available more than 20 application
solutions for controlling the most
popular high-brightness LEDs as
illustrated in the following
applications section of this
brochure. For an even greater
offering of application solutions,
please visit our website at
www.onsemi.com/leds.

Welcome to the beautifully bright
world of LED lighting with
ON Semiconductor!

.BDTIC.com/ON 2



Device Offerings and Applications

ON Semiconductor ON Semiconductor Demo
Integrated Circuits Application Support Devices Page Bd*
AC — Mains Offline Applications
LM317 Low-Cost Capacitor-Drop LED Driver (Half-Wave) 1N4004, 1N4749 4 v

LM317 Low-Cost Capacitor-Drop LED Driver (Full-Wave) 1N4004, 1N5359A 4
NCP1014 Universal AC Input Range, 3-LED Driver 1N4006, MUR160, MUR120, 4

(350 mA) 1N5338B, 1N5917, MSD914
NCP1200A AC Input 1 A LED Driver 1N4004, MUR240, MTDEN20E 5 -

AC - Low Voltage Applications
1N4001, MMSZ4689T1,

CS51411 + NCS2001 12 VAC Input Single LED Controller (Buck) 1IN5818. MMSD914T1 7 -
MC33269 12 VAC Input Constant Current LED Controller None Required 6 -
NUD4001 12 VAC Input Landscape Lighting LED Controller MURA105T3 6 v
DC - Portable/Battery Applications

CS51411 + NCS2001  Buck Converter for Flashlight 1N4148, 1IN5817 13 -
CS5171 + NCS2001 SEPIC Converter for LED Drive MBRM110LT1 10 -
MC34063 + NCS2001 Buck Converter for Flashlight MBRM110LT1 14 v
NCP1403 Buck Converter for Flashlight with Current Limit ~ MGSF1P02LT1, MBRM110LT1 13 -
NCP1421 White LED Flash/Torch w/ Low Off Current Drain  None Required 13 v
NCP1421 + NCS2001

;L%vlggglfl\ﬁﬂszoz Flashlight with Off/Low/High Control None Required 11 -
+ NL17SZ74 (2)

NCP1450 + NCS2001  Boost Converter for >1000 mA LEDs ("gfmf?g 2%353446“ 0 -
NCP5007 Boost Converter to Drive 5 White LEDs in Parallel MBR0530 12 v
NCP5008 Backlight LED Boost Driver MBR0520 12 v

DC — Automotive & 12-24 VDC Applications
NCP1442 + LM2902N 12 VDC Input Controller for 1 Amp LED (SEPIC) ~ MBRS230T3, 1SMA5934BT3 8 -
MRA4003T3, 1SMB40AT3,

NCV33063 Automotive Stop Lamp/Tail Lamp LED Driver NTD2955, MMSZ20T1, 9 -
MBR140SFT1
12 VDC Input Controller for 7-to-10 LEDs MMSZ5260, MMSZ43 or B
el (350 mA) 1N5260 €
NUD4001 Automotive Dome Light 200 mA LED Controller ~ MRA4004 9 -

*Demo boards. v indicates that there are demo boards stocked and available. Additional demo boards, indicat-
ed with a “-”, may be created for specific applications upon request. Please contact your local
ON Semiconductor Sales Representative.

www.BDTIC.com/ON -



AC Mains Offline Applications

Half/Full Wave Capacitor Drop Circuit
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Typical Applications

e Track Lighting

Indoor Lighting

Indoor Highlight Lighting
for Artwork

e Low Cost
¢ Can Drive 0-3 Watts

Pin 4 of
NCP1014-Based Offline w2 e -

AMA—
LED Driver | x ;% !
= 4
- Y =
2 Pt SFH615A-4
g D1 L T vmspota
3 I
°© *D2 = =
te H
® Pt TLV431|
AR 4 B ’in—:}
T = s
MUR 2 B3
o0 “4 LED1
e | 1N5941B & GD
" T« A4
= 1N5917]
*IN4006 = | Lo
'
NCP1014P100 INs91
LED3
L1 Photo N @D
I Transistor e 1N5917|
MUR120
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NCP1200A Offline Buck 1 Amp LED Driver

1N4004 1N4004
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Typical Applications
» Signage * Flexibility
» Qutdoor, High-Power e Up to 1-35 Watt
Lighting « Upto1Amp

 Indoor & Outdoor
Architectural Lighting

www.BDTIC.com/ON s



Low Voltage (12 V) AC/DC Applications

Simple Constant Current 12 VAC Input System

TypICOI . Lamp Assembly #1
Applications MC33269
Adj Linear A\
« Outdoor 12 VAC A X | | Feouater LEDI @D\}
nghtlng Isolation y W Y = L2 @D\\\‘
Transformer

¢ Low Cost ::3|

|

Lamp Assembly #20
MC33269
Adj Linear A\
A A Regulator
l LED1 @D\\“
<+ L I— LED2
A AT = @D\}

NUD4001 - Low Voltage AC

LED Driver
% Typical
o nuba0o1 Applications
o— 4 |
12Vac from: LED1 e Low-Level
o T Eleeronio =L N\ Landscape
Transformer LED2 Lighting
7 N e Low Cost
T T LED3
\\
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12 VAC Input Single LED Driver with Amplifier (Buck)

Typical Applications

e Interior Automotive
Applications

+ Dome Lights

¢+ Map Lights

¢+ Dashboard Lights
* Landscape Lighting
* Pool Lighting
 Outdoor Lighting

ld

J_ L)
MMSD914T1
T Y'Y Y\
LED —WW—O O
1N4001 | 1N4001 1 s @D
NlEN ! : N
5| €s51411 [ 44%% AN—2
['\] al 4 5 _1 5
L P > —_— |© 2
w001 | w001 3 ~2|oszoor
H - 3 4
= FAAA 4 |
v +
MMSZ4689T1 7A 1N5818 =S >
M_\
A
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Low Voltage (12 V) AC/DC Applications

12 VDC Input Controller for 1 Amp LED (SEPIC)

12 VDG Typical
[, . .
,_]_ MBRS230T3 Applications
_L 1 1€ Sk J_ LED1 PP
1 J_ NCP1442 i ®3 « Med to High
o I g 1 =N l @DL\\;DZ Intensity Lighting
O y X ,
VWV SMABea4BTa @Dl\im ¢ Railroad
GND LM2902M A .
D_-L- - Headlights
1 g %2 * Interior Truck
1 1 1 1 Lighting
e 3-18 Watts

12 VDC Input Controller for 7-to-10 LEDs (350 mA)

Typical Applications

e Garden Path Lighting
* Rope Lights
 Pool Lighting

LED1 @D\\“
\]E\LEDZ @D\\‘*
LED3 @D \\‘*

|;7 LED4 @D \:‘*

NCV33163 LEDn @D\i\
+ —1

I |

mm

A 4

Yl
71
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12 VDC Automotive Stop Lamp/Tail Lamp LED Driver
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12 VDC Automotive Dome
Light 200 mA LED Controller
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Portable/Battery Applications

SEPIC Converter for LED Drive

1 8 ( 0 )
2 cs5171 L - '-E\:
3] 6
T % 1 k173 L
O
ol 1
O
Typical Applications = l—'WV—
e Miners’ Helmet Lighting J__—SNCS2001 .
» Extremely Long Life _%
Capacity from DC Source L

Boost Converter for >1000 mA LEDs
Typical Applications

MBRM110LT1 LED

NTGSS446 LED

« Flashlights

i
=
|
V7

 Portable Lights

1
[ 3

NCSZOO1
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Flashlight with Off/Low/High Control

LED

N

8
7
NCP1421 [
S °

$ % HAF

L | 1
2INCS2001
NL17SZ14 3

NL178Z74
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Portable/Battery Applications (cont)

Boost Converter to Drive 5 White LEDs in Parallel

Typical Applications

 Backlighting for | NCP5007 l_‘L‘
+ Cellular Phones J:‘
+ PDAs MBR0530 T
¢+ MP3 Players LED LED LED LED LED =

Backlight LED Boost Driver with Photo Sense

[V e R o

= NP
T pHoto 2 9
= NCP5009
& 1 MBRO0520 W T Y
= = T 4 LED LED LED LED
8 4 8 b
o} 3 7 .
2 5 6l— = {€ at
S L
= L
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Buck Converter Flashlight with Current Sense

MGSF1P02LT1

el
||}—{

NCP1403

White LED Flash/Torch with Low Off Current Drain

L

NCP1421

Ll o
1HHao

JUlll

M

E

Buck Converter for Flashlight

i<
L "1N4148
T Y'Y Y\
1 8 —L @LED
2 7 T
o 5| css1511 [ W [ VWV
4 5 i
L ] — — NCS2001
T = VA
>
/T1/N5817 %
m
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Portable/Battery Applications (cont,)

Buck Converter for Flashlight

N

2
MC34063 | 3
4

Imm\lm

ANV

MBRM110LT1

J—’V\/\'—

NCS2001

—:_I_ 1

WA

MC34063 Buck Demo Board from ON Semiconductor
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Additional Applications

For more information on the applications and designs in this brochure,

along with detailed information on the applications and devices listed below,

please visit our website at www.onsemi.com/leds.

ON Semiconductor
Integrated Circuits

Application

ON Semiconductor
Support Devices

NCP1200A

CS51411

MC34063

MC34063

MC34063
NCP1400A

NCP1421

NCP1422 + NCS2001
+ NCP301LSN49T1

NCP1404
NLSF595

CS51411 + NCS2001

MC33269

MC33269

UC3843A

AC — Mains Offline Applications
Wide Range AC Input Multiple LED Driver

AC — Low Voltage Applications
12 VAC Input Single LED Controller (Buck)
12 VAC or DC Input Boost Controller for

5-t0-8 LEDs

12 VAC Input Controller for 3 LEDs (Buck)

NTD4N60

1N4001, 1N58518,
MMSD914T1

1N4004, 1SMB5939BT3,
IN5819, 1SMB5918BT3

IN5817

DC - Portable/Battery Applications

Buck Converter for Flashlight with Current Limit
One Cell Boost Current Source 50 mA

White LED Flashlight Boost Controller (500 mA)
Boost Converter for 3 LEDs with Voltage Detect

Boost Converter with Low Battery Detector

Tri-Color LED Driver

MBRM110LT1
MBRM110LT1
None Required
MBRS320T3, MMSD914T1 (2)
MBRM110LT1

None Required

DC - Automotive & 12-24 VDC Applications

12-20 VDC Input Single LED Controller (Buck)

12 VDC Constant Current Controller for 2 LEDs
Multiple LEDs with Parallel Constant Current

Supply

8-t0-20 VDC Input 3-to-10 LED Driver (SEPIC)

MBR120ESFT1, 1N4148,
IN5817, 1SMB5917BT3

None Required
MBR140, SA20A

NTP18NO6L, 2N3904,
MBR360, 1IN5941B, 1N5918B

*Demo boards. v indicates that there are demo boards stocked and available. Additional demo boards, indicated with a “-”, may be creat-

ed for specific applications upon request. Please contact your local ON Semiconductor Sales Representative.

www.BDTIC.com/ON s
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