MDI.24 Series #5 MOTIEN

High Efficiency Step Down LED Driver

Features

B RoHS-compliant 16 Pin DIL Package

B Constant Current Output (7% Output Current Accuracy )
B LED Driver Current 500/600/700/1000 mA

B Power LED Driver

B Wide InputVoltage Range: 7Vto 30V (40Vfor 0.5sec.)

W Output Power14 /17 /20 /24 W C E

B Driver LED Strings of up to 28V (2V to 28V ) . .

m High Efficiency (upto 95% ) Application

B PWM/Digital Dimming and Analog Voltage Dimming B 12V and 24V Lighting Systems

B Open and Short LED Protection B Household/Commercial lighting

W -40°C ~85°C Operation Temperature Range B Suitable for high illumination LED

B With MLCC Capacitors only B Power limited ( battery) lighting system

DL24 Series isa high efficiency step-down converteroptimized to drive high current LEDs. The control algorithm allows highly efficient

and accurate LED current regulation. The device operatesfrom an input7Vdc to 30Vdcand provides anexternally adjustable output
current of upto 1000mA and output powerup to 24 watts. Compact size of DIL16 allowsdesigner to integratethis driver togetherwith LED
module. UL94V-0grade molded case with high gradefilling material provide excellent fire proofcharacteristics.

(Typical at Ta = +25°C, nominal inputvoltage, rated outputcurrent unless otherwise specified.

Electrical Specifications: Dimming Control and ON/OFF Control (Leave Open if NotUsed):

Input Voltage (vdc) 7V ~ 30V,24Vdc Nominal | | Vaos Pin Input Voltage Range 0V to 1.25V
Adjust OutputCurrent (vin - Vout < 20V) 25% to 100%

Output CurrentAccuracy See table Control Voltage Range Limits
On 0.3V < Vabs < 1.25V
Off Vaps < 0.15V

Ripple and Noise, (20 MHz bandwidth) See table

Output Voltage Range (vin = 30v) 2V to 28V | | Analog Dimming
Capacitive Load 47uF

Remote ON/OFF

DC/DC ON 0.3V < VADJ < 1.25V or open circuit
DC/DC OFF (Shutdown) VADJ <0.15V or Short circuit pin1,2 and pin3

Short Circuit Protection Regulated at Rated Output Current

Thermal Impedance (Nature Convection) +50°C/W

EMC SPECIFICATIONS
EMI| Radiated & Conducted Emissions EN 55015 (CISPR22)

Environmental Specifications

Operating Temperature Range -40°C to +85°C(See Derating Curve)

Humidity 95% rel H

Cooling Nature Convection

+260°C, max.

Soldering Temperature (1.5mm from case 10 sec. Max.)

Physical Specifications
Case Material Non-Conductive Black PlasticuL94v-0 rated)

Pin Material @0.5mm Brass Solder-coated
Dimensions 0.92"x0.55"x0.40”

NOTE

1.Reversed power sourcedamages the circuit, No connection isallowed between inputground and output.

2.DO NOT operate the driverover 24W output.

3.Leave pin VADJ open ifnot in use,groundpin to shutdown the converter. Connecting Vadj to Vin damages thecircuit.
4 .Maximum output openvoltage is equalto input voltage.

5. Input filter components(C1, L, C2)are used tohelp +VIN 1 68UH. L 48 19+Vout
meet conducted emissionsrequirement for the module. B MDL24-30XXX |° }m LED
6.For the compliance with IEC61000-4-5, aTVS isthus —— 10uF ——47uF ‘j S
recommended to beinstalled in fromof the inputfilter, TS C1 C2 2— B :
the reference model: 3.0SMCJ24Aor SMCJ24A -VIN | 4¥ Last LED
(TVS Max Clamping Voltage @ Max Peak Pulse 1210,106M/35V,X5R VADJ——
Current VC (V) = 40V) Analogue Dim - Vout
PWM Dim/ON/OFF,

The information and specifications contained in this data sheet are believed to be correct at time of publication. However, MOTIEN Technologies accepts no responsibility for
consequences arising from printing errors orinaccuracies. Specifications are subject to change without notice. Norights under any patent accompany the sale of any such product(s) or
information contained herein.
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MDL24 Series  High Efficiency StepDown LED Driver @
PARTNUMBER STRUCTURE

Series Name 80%

Derating Curve

o
= 500mA
o 600mMA
Input Max. Voltage S 60% 700mA

-
o

Output Current rEn 40%

500 - 500mA A

600 - 600mA 1000mA

700 - 700mA 20%
1000 - 1000mA

-40 -20 0 20 40 60 74 80 g5 100 120

AMBIENT TEMPERATURE(°C)

MODEL SELECTION GUIDE

OUTPUT OUTPUT Current | OUTPUT
MODEL NUMBER | Voltage Range | Voltage Range Accuracy Power | EFFICIENCY | Ripple and Noise | Capacitor
(%) (W) Max. | @FL(%) Max. mVp-p M ax. Load(uF)
MDL24 -30-500 7-30 2-28 500 16 14 75- 95 250 47
MDL24 -30-600 7-30 2-28 600 7 17 75- 95 250 47
MDL24 -30-700 7-30 2-28 700 +7 20 75- 95 250 47
MDL24-30-1000 7-30 2-28 1000 7 24 75-95 300 47

MECHANICAL DIMENSION
. B— s ¥

= 16 Pin DIL Package
T DC-DC LED DRIVER o6
1400 | MDL24-30-1000 (0.40) Notes : All dimensions are typical in millimeters ( inches ).
(055 | MOTIEN i i 1. Pin diameter: 0.5+0.05 ( 0.02+0.002 )
i ° XXXX 3.00 U U 2. Pin pitch and length tolerance: +0.35 (£0.014)
(m)T i ot i KD\A. 3. Case Tolerance: +0.5 ( £0.02)
}4_(040) (ggg)
. Pin # CONNECTIONS
011 -V Input |- DC Suppl
H—fﬁ&—ﬂ Recommended Foorprint Details 1.2 P PRy
102 ¥ v 3 VADJ  |PWM/ON/OFF or not used
ooy __ LY o0 |- 0.800+0.15/-0 i
[P TETTA 0 & 78 -V Output [LED Cathode Connection
00 : 330“0'" View : 9,10 | +V Output [LED Anode Connection
o Xl pe v 15,16 | +V Input |+DC Supply
@ US)T T 12.70 ‘ (g:%)
2.54% ©%0 ” t‘ao T
(0.10) (0.02) . . .
> € Top View A No connectionis allowed between inputand output

The information and specifications contained in this data sheet are believed to be correct at time of publication. However, MOTIEN Technologies accepts no responsibility for
consequences arising from printing errors orinaccuracies. Specifications are subject to change without notice. Norights under any patent accompany the sale of any such product(s) or
information contained herein.
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MDL24 Series  High Efficiency StepDown LED Driver

Typical electrical characteristic curves
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MDL24 Series  High Efficiency StepDown LED Driver @
Typical Application

16 10 +\out 16
L+ o+
+Vin °—_]_—':15 +Vin °TF5
=4 MDL24-30-XXX j Y 1st LED + MDL24-30-XXX

- Vin——}

2 e : 2 5 1st LED
y Last LED y Last LED
VAbJ VADJ
Analogue Dim - Vout Analogue Dim - Vout
PWM Dim/ON/OFF, PWM Dim/ON/OFF,
AC N0 0F L 10 +Vout
5vac _|optional + " wmpL24-30-xxx |° 4y 1stLED
t N —_ = :
21Vac - B S :
AC IN ¥ Last LED
VADJ

- Vout

100uF ~ 330uF Analogue Dim
PWM Dim/ON/OFF

Output Current Adjustment By External DC Control Voltage

. +5V ~ +Vin
The nominal outputcurrent 104+\/out
is then givenby:
9 y | ML24-30-0x |2 41“‘ LED 47K S Oout
\/, 7
loutnom = lout X AL+ : joK | MDL24-300XX 2 g 45t €D
1.25 DC 102 : 31\a0 ;7 77
Last LED TL431 T2 8|
GND v 4¥ LastLED
= - Vout |
GND L - Vout
VCTRL : +5V
R1: 30K T +Vout
=-30-XXX 9
1.25V 3 MDL24-30 . 4,y 1st LED
R2: 10K Vaoy 7

1]J2 '
Last LED

= - Vout

VADJ -L X VCTRL
" R1+R2

Resistor dimming

By connecting avariable resistor between ADJ and GND, simple dimmingcan be achieved.
Capacitor CabJ is optional forbetter AC mains interference and HF noise rejection. Recommend
value of CapJis 0.22uF.

10 +Vout

The current outputloutnom can be determinedusing the equation:
9
MDL24-30-XXX ,v 1st LED

\VADJ 7 4
12

CabJ RaDJ 3 lout X Raby

(Raby + 200K)

loutnom =

Y Last LED

b If the value of Rabyis 0 to2M ohm, the maximum adjust
= - Vout range of output current is25% to 90%. (For Vin-Vout<20Vdc)

The information and specifications contained in this data sheet are believed to be correct at time of publication. However, MOTIEN Technologies accepts no responsibility for
consequences arising from printing errors orinaccuracies. Specifications are subject to change without notice. Norights under any patent accompany the sale of any such product(s) or
information contained herein.
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MDL24 Series

High Efficiency StepDown LED Driver

Typical Application

Output Current Adjustment By PWM Control

Directly driving ADJ input

A Pulse Width Modulated (PWM)signal with
duty cycle, DpwM, can beapplied to the
ADJ pin, asshown below

loutrom = lout x DPwM  [If PWM frequency <200Hz, for 0.1<Dewm<1]

10 +Vout 10 +Vout
PWM MDL24-30-XXX |° 1 St LED 1 OK . MDL24-30-XXX 9 f 1 St LED
1.25V _ S3WNa PWM [Vaps _7l
oV e : UL T2 ° s
y Last LED ff LastLED
GND
GND < - Vout

- Vout

Driving the ADJ input froma microcontroller
Another possibility isto drive thedevice from theopen drain output

Driving the ADJ input viaopen collector transistor
The diode andresistor suppress possiblehigh amplitude
negative spikes onthe ADJinput resulting fromthe drain-s
ource capacitance ofthe transistor. Negative spikes atthe
input to thedevice should beavoided as theymay cause
errors in outputcurrent, or erraticdevice operation.

of a microcontroller. The diagram below showsone method ofdoing this:

10 +Vout
MCU 10K MDL24-30-XXX j y 1st LED
\/ADJ T :
1 TTJ2 8
4 ff Last LED
= - Vout

The diode andresistor suppress possiblehigh amplitude
negative spikes onthe ADJinput resulting fromthe drain-s
ource capacitance ofthe FET. Negative spikesat the
input to thedevice should beavoided as theymay cause
errors in outputcurrent, or erraticdevice operation.

Output Current Adjustment By PWM Control (Dimming)
Toavoid visible flickerthe PWM signalmust be greaterthan 100Hz.

+Vin o

8|

4

Vee

Reset

-Vin

8|

4

Vee

Reset

NE 555 1

Discharge —/\/\/‘—> PWM
MDL24-30-XXX
PIN3 (VADJ)
Threshold Out A 1N4148
! MDL24-30-XXX
Trigger Crt_V|
GND PIN1,2
NE 555 1

Discharge —-\/\/\/‘—> PWM
MDL24-30-XXX
PIN3 (VADJ)
Threshold Out A 1N4148
) MDL24-30-XXX
Trlgger Ctr_V| PIN1,2

The information and specifications contained in this data sheet are believed to be correct at time of publication. However, MOTIEN Technologies accepts no responsibility for

consequences arising from printing errors orinaccuracies. Specifications are subject to change without notice. Norights under any patent accompany the sale of any such product(s) or
information contained herein.
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MDL24 Series  High Efficiency StepDown LED Driver *ﬁ‘

Typical Application
Output Current Adjustment By External DC Control Voltage

19+\Vout
VADJ : e
1N4148 62K 125V, MDL24-30-XXX , f11stLED

10k3 1I_'2 B f' Last LED
'l- - Vout
+5V ~ +Vin —
47K OUT : 0~2.5 1N‘;=‘ieig}< Y40y:| MDL24-30-xXX ?_fim LED
y 3 5
12 10k3 TZ )|ﬁ Last LED
TL431 / -1- ~out
eNe vaDy D+Vout
1N4148 ‘| MDL24-30-XXX [° 1st LED
A N—6‘%vK 1;25v3 . L fi
In this application , the LED modules of %% r Last LED
each LED drivers should be independent * o
from electrical connection to the others P+Vout
and input power -this isto preventthe 1”‘&&@% Voo | MoL243000X - d st 1 ED
damaging to LED drivers also to avoid the e P :
un-necessaried interference among each I: A i

LED moduledriven by the LED driver .. i

1N4148 DYl MDL24-30-XXX

SR e o~ @
z .
S|
= = .

/ADJ :|
62K 125V, 4¥ 1StLED
W [T .
> 1H2 g i
10K IJ ﬁLastLED
'l- - Vout
19+Vout
VADJ : 9
ING148 o Yaoe.| MpL2es0x00x f}1stLED
W 1] .
L T2 & a
10K3 IJ ﬁLastLED

1 - Vout

Thermal feedback circuit

+Vin _
R1
4.7K
1571 10 +Vout
R2 MDL24-30-XXX |° 1st LED
typ 10k 10K 1V 7 7 1
BZX284C6V2 T2 . 4
R3 Y f Last LED
10k
Thermistor-
B 3900 - Vout

Thermally connected

The selection ofcomponents for thethermal feedback circuitis not onlydependent on the choice of R2and R3,
but also onthe amount ofheat sink arearequired to extractheat from the LEDs. To maximize thelight output at
high ambient oroperating temperature conditions,the LEDs musthave a sufficient thermal extraction path,
otherwise the thermalcontrol circuit will effect currentdrive reduction innon-optimal conditions. The thermal
control threshold pointis set byadjusting R2. Forthis design, threevalues (33k, 22kand 10k) were evaluated.
These values werechosen to give break points atapproximately 25°C, 40°C and 60°C.

Note that thelight output willnot continually dimto zero -the thermal controlis applying DC control to the ADJ
pin and therefore has a dimmingratio from maximum Current of approximately5:1. Once thereduced DC level
goes below the shutdown threshold ofaround 200mV, the LEDdrive current willfall to zeroand the LEDs will be
extinguished. The slope of thecurrent reduction isdetermined by thebeta value ofthe thermistor. The largerthe
beta value, thesharper will bethe resultant currentcontrol response. The slope ofthe current reductionis also
affected by Q1's base emittervoltage (VBE) variationwith temperature.

The information and specifications contained in this data sheet are believed to be correct at time of publication. However, MOTIEN Technologies accepts no responsibility for
consequences arising from printing errors orinaccuracies. Specifications are subject to change without notice. Norights under any patent accompany the sale of any such product(s) or
information contained herein.
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