MDI1.14 Series

High Efficiency Step Down LED Driver

Features

B RoHS-compliant 8 Pin DIL Package

B Constant Current Output (+8% Output Current Accuracy )
B LED Driver Current 300/350/500/600/700/1000 mA
B Power LED Driver

B Wide InputVoltage Range: 7Vto 16V ( 20V for 0.5sec.)

W Output Power 4.2/4.9/7/8.4/9.8/14 W

B Driver LED Strings ofup to 14V (2V to 14V )

W High Efficiency (upto 93%)

B PWM/Digital Dimming and Analog Voltage Dimming

B Open and Short LED Protection

W -40°C ~85°C Operation Temperature Range

B With MLCC Capacitors only

DL14 Series isa high efficiency step-down converteroptimized to drive
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Application

W 12V Lighting Systems

B Household/Commercial lighting

B Suitable for high illumination LED

B Power limited (battery) lighting system

high current LEDs. The control algorithm allows highly efficient

and accurate LED current regulation. The device operatesfrom an input7Vdc to 16Vdcand provides anexternally adjustable output

current of upto 1000mAand output powerup to 14 watts. Compact size of DI
module. UL94V-0 grade molded case with high grade fillingmaterial provide

(Typical at Ta = +25°C, nominal inputvoltage, rated o
ELECTRICAL SPECIFICATIONS: ][]

Input Voltage (vdc) 7V ~16V,12Vdc Nominal |Vaby

Output Voltage Range (vin = 16v) 2V to 14V |Anal

See table

Output CurrentAccuracy

Ripple and Noise, (20 MHz bandwidth) See table

Capacitive Load 47uF

Rem

Short Circuit Protection Regulated at Rated Output Current

Thermal Impedance (Nature Convection) +35°C/W

ENVIRONMENTAL SPECIFICATIONS

-40°C to +85°C(See Derating Curve) EMI

Operating Temperature Range

95% rel H

Cooling Nature Convection

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

+260°C, max.

PHYSICAL SPECIFICATIONS

Case Material Non-Conductive Black PlasticUL94V-0 rated)
Pin Material @0.5mm Brass Solder-coated

Dimensions

0.807x0.40"x0.27”

Adjust OutputCurrent (vin - Vout < 10V)
Control Voltage Range Limits

DC/DC ON
DC/DC OFF (Shutdown)

L8 allowsdesigner to integratethis driver togetherwith LED
excellentfire proof characters.

utputcurrent unless otherwise specified.

MING CONTROL AND ON/OFF CONTROL (Leave Open if NotUsed)
0V to 1.25V

Pin Input Voltage Range

og Dimming

25% to 100%

On
Off

0.3V < Vaby < 1.25V
Vaps < 0.15V

ote ON/OFF

0.3V < VADJ < 1.25V or open circuit
VADJ <0.15V or Short circuit pin7 and pin8

EMC SPECIFICATIONS

Radiated & Conducted Emissions EN 55015 (CISPR22)

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

2.DO NOT operate the driverover output power.

3.Leave pin VabJy open if notin use,ground pinto shut downthe converter. Connecting VabJ to Vindamages the circuit.

4.Maximum output openvoltage is equalto input voltage.

5. Input filter components (C1, C2, L,C3) are usedto help meetconducted emissions requirementfor the module.
6.For the compliancewith IEC61000-4-5, aTVS isthus recommended tobe installed infrom of theinput filter ,

the reference model: 3.0SMCJ15A0or SMCJ16A(TVS Max Clamping Volt

age @Max Peak Pulse Current VC (V) = 20V )

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.




MDL14 Series Hign Efficiency StepDown LED Driver

PARTNUMBER STRUCTURE

Input Max. Voltage

Series Name ‘ |

Output Current
300 - 300mA
350 - 350mA
500 - 500mA
600 - 600mA
700 - 700mA
1000 - 1000mA

MODEL SELECTION GUIDE

OUTPUT

MODEL NUMBER | Voltage Range | Voltage Range

Current

(mA)

¥3IMod LndLno

100%

80%

60%

40%

20%

Derating Curve

-40

-20

20 40

AMBIENT TEMPERATURE(°C)

60 77 80 g5 100 120

300m
350m

| aVal
JUVUT

600m
700m

1000mA

>>»>>

OUTPUT Current

Accuracy

(%)

OUTPUT

Power

(W) Max.

EFFICIENCY

@FL(%) Max.

Ripple and Noise | Capacitor

(Vdc) (Vdc)
MDL14-16-300 7-16 2~14
MDL14-16- 350 7-16 2~14
MDL14-16- 500 7-16 2~14
MDL14-16- 600 7-16 2~14
MDL14-16-700 7-16 2~14
MDL14-16- 1000 7-16 2~14

300
350
500
600
700

1000

42
4.9
7.0
8.4
9.8

mVpp Max. Load(uf)
120 47
150 47
200 47
200 47
250 47
250 47

EMC COUNTERMEASURES

EMC Countermeasures Suggestion

Input filter components (C1, C2, L, C3) are used
to help meet conducted emissions requirement
for the module.

These components should be mounted as close
as possible to the module; and all leads should
be minimized to decrease radiated noise.

For the compliance with IEC61000-4-5, a TVS is thus
recommended to be installed in from of the input filter.

+VIN

-VIN

47pH | +*1Z ;°+V0ut
| 10uF_|1ouF | a7k .| MDL1a-16XXX | 4 1st LED
i — j— - !
TV C1 | C2 C3 20— :
4 Last LED
1210,106M/35V,X5R VADJo——
Analogue Dim - Vout
PWM Dim/ON/OFF

MECHANICAL DIMENSION

8 Pin DIL Package

Notes : All dimensions are typical in millimeters ( inches ).
1. Pin diameter: 0.5+0.05 ( 0.02+0.002 )

2. Pin pitch and length tolerance: +0.35 ( £0.014)
3. Case Tolerance: 0.5 ( £0.02)

12.70
(0.50) v
DC-DC LED DRIVER 6.85
10.16 | MDL14-16-1000 (0.27)
(0.40)| MOTIEN i
3.00 Ky
[ ] XXXX (0.12 H

o /u

Pin Size is 0.5 mm (0.02") DIA

I*(;:gg)ﬁ

¥ _ 050

= {
1 4
Bottom View

8 7 5

A (0.02)

o . o

2.54 0.:

e

0

(0.10) (0.02)

A No connectionis allowed between inputand output

Pin # CONNECTIONS
1 +V Input +DC Supply
4 +V Output | LED Anode Connection
5 -V Output | LED Cathode Connection
7 VADJ Dimming Control
8 -V Input | -DC Supply

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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MDL14 Series

High Efficiency StepDown LED Driver

MDL14-16-600

MDL14-16-300
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100% 100%
Y Vi=14v
VizgV Vi=10V x
vi=12v visiav 93% viery VY ==,
vi=10v - vi=eV *\*'\—'\\-.\'\_,\\-\_‘\‘
Vicay Vi=9V — e V=5V M
= e —- . 9 —
o0 Vi=7v + 90% e, %
’ Vi=6Y, o O—C— W=AX\—‘\‘-\.\‘X
S V=5V T T e ST
< T T e g Vi=3V T A ———a
5 5
S 5 H\.\.\.\'\I\RL
=) viety o n v A A, 2 80% =
& = vi=2y
a8 5 5 =]
80% = —=———5 T,
Vf=3V 75% I
0%
VM
70% . . . . . . . . . . 65% . . . . . . . . . .
6 7 8 9 o112 13 4 15 16 17 7 8 9 o112 134 15 16 17
Vin (Vdc) Vin (Vdc)
Efficiency vs Input Voltage Efficiency vs Input Voltage
. ( Electronic Load CV Mode Vf 2V~ 14V) ( Electronic Load CV Mode Vf 2V~ 14V)
100% L00%
95% r=r W:MV Vi=12v LRl
V=10V o visoy V1OV L |
Vi=9V Vf=8V _— -
0 = — — e
= — o o = T —C—— -
VIOV e L 90% u Gvr == ——e
~ _ . Vi=5V M
S — S %
=
A_/‘———A’—A‘A—A‘A__“‘_‘
% Vi=4V g V=4V
2 80% - = 2
= — = - a5 =)
= Vi=3v 5} szzv-‘.*'m
80% —
75%
W > > - e Vi=2v
70% M
65% . . . . . . . . . . 70% . . . . . . . . . .
6 7 8 9 0 11213 41516 17 7 8 9 0 112 13 415 16 17
Vin (Vde) Vin (Vdc)
Efficiency vs Input Voltage Efficiency vs Input Voltage
( Electronic Load CV Mode Vf 2V ~14V) ( Electronic Load CV Mode Vf 2V ~14V)
100% 100%
vi=12v Y
g oy Vi=10V 5
95% e —— 95% =42y ke
Vf=6V \ . Vi=10V — . .
" % v V8 w_w'\'-\.x\ﬁ.\\.
Vf=4\7\-‘\‘\‘\‘\‘\_‘_\ Vi=sV W
= S X e e
S 85% —_—— S 85% —
> - >
% W_a:\.\k\.\.\’\l\.\.\- % Vf:AW
S 80% 2 80%
o m vf=sm
v e,
75% ———, 75%
v&M
70% 70%
65% . . . . . . . . . . 65% . . . . . . . . . .
6 7 8 9 0 11213 41516 17 7 8 9 0 112 13 41516 17
Vin (Vdc) Vin (Vdc)

IE]
ﬁ M OTI EN 6:! 3‘ 1SO 9001 .1SO 14001 .IECQ QC080000
T

No. 9, Keji2nd Rd., Tainan Technology Industrial Park, Tainan City 70955, Taiwan
Tel: 886-6-384 2366 (Rep.)
Website : www.motien.com.tw Email : sales@motien.com.tw

Fax:886-6-384 2399

DRAWING: M: APPROVED:

Last Update : Feb.10.2012



http://www.motien.com.tw/
http://www.motien.com.tw/
http://www.motien.com.tw/
http://www.motien.com.tw/
http://www.motien.com.tw/

)

MDL14 Series Hign Efficiency StepDown LED Driver
TYPICAL APPLICATION
+Vout

+Vin °—l—1 +Vin °—l—‘
+ MDL14-16-XXX 1st LED + MDL14-16-XXX
- Vin —1—¢ - Vin ——
: : : 1st LED
¥ Last LED ¥ Last LED
VADJ VADJ
Analogue Dim - Vout Analogue Dim - Vout
PWM Dim/ON/OFF PWM Dim/ON/OFF
AC INe—1—— — . +Vout
5vac _|optional + '| MDL14-16-XXX y 1st LED
2 - —_ s 5 !
11Vac - - :
AC IN ¥ Last LED
VADJ
100uF ~ 330uF Analogue Dim - Vout
PWM Dim/ON/OFF

Output Current Adjustment By External DC Control Voltage

+5V ~ +Vin

The nominal outputcurrent

is then givenby:
4.7K
loutnom = lout X\1/+2D; - +Vou +Vout
| MDL14-16-XXX _4} 1stLED MDL14-16-XXX 4,y 1stLED
+ VD H VADy 4 .
DC : : TL431 E ;
Last LED Last LED
GND | GND 1
= - Vout = - Vout
VCTRL: +5V
R1: 30K +Vout
125y | MDL14-16-XxX |’ ,} 1st LED
R2: 10K Vaos o
¥ Last LED
1 - Vout
VapJ = 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.
+Vout The current outputloutnom can be determinedusing the equation:
Caps RADJ VVAI\[:IJDL14-16-XXX y 1st LED lout X RaDy
H |0Utnom = -
(Raby + 200K)

8

¥ Last LED
If the value of Rabyis 0 to2M ohm, the maximum adjust
range of output current is25% to 90%. (For Vin-Vout<10Vdc)

- Vout

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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MDL14 Series

TYPICAL APPLICATION

High Efficiency StepDown LED Driver

)

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

Driving the ADJ input viaopen collector transistor
The diode andresistor suppress possible high 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.

loutnom = lout x DPwM  [If PWM frequency <200Hz, for 0.1<Dpwm<1]
+Vout +Vout
o5 PWM MDL14-16-XXX |' ,} 1st LED 10K | MDL14-16-XXX | yi 1stLED
25 ——XVany 2 4 : PWM \VaDJ :
OV 8| : 8
Last LED Last LED
GND GND
= - Vout = - Vout
Driving the ADJ input froma microcontroller
Another possibility isto drive thedevice from theopen drain output
of a microcontroller. The diagram below showsone method ofdoing this:
+Vout
MCU 10K | MDL14-16xxx | ,} 1st LED
U\ s /1
€1 8 :
y
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.
AR N N
10uF b 10uF H 8 4
35V — 104 16V Vce  Reset 10K
. Discharge PWM
-Vln { I MDL14-16-XXX
PIN7 (VADJ)
—_ - — — Threshold Out h1N4148
: MDL14-16-XXX
Trigg oD crt_v| PINS
104 NE 555 1 —
Output Current Adjustment By PWM Control (Flash)
+Vin o 78L05
10uF1]— J— 10uFﬂ— R o 4
35V = 104 16V = Vcc  Reset
Discharge AR PWM
-Vin MDL14-16-XXX
PIN7 (VADJ)
—_ - — — Threshold Out h1N4148
Trigger Ctr_V IE,IIR‘IE;MJG-XXX
n | S
10uF NE 555 1 |

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.

A-2


http://www.motien.com.tw/

	�¶�±  1
	�¶�±  2
	�¶�±  3
	�¶�±  4
	�¶�±  5

