MULA Serise

High Efficiency Step-UP LED Driver

Features

MOTIEN

TECHNOLOGY

)

B RoHS-compliant 2"x1" case Package Power LED Driver

B Constant Current Output (+5% Output Current Accuracy )
B LED Driver Current 150/ 250/ 300/350/500/600/700 mA

B Power LED Driver

B Wide InputVoltage Range: 9Vto 36V (38Vfor 0.1sec.)
W Output Power7.2/12/14.4/16.8/24/28.8/33.6 W

B Driver LED Strings of up to 48V (14V to48V )

B High Efficiency (upto 95%)

B PWM/Digital Dimming and Analog Voltage Dimming
B Open and Short LED Protection

B Pin or Wire Versions

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

B |P67 rated for Wired Version

B With MLCC Capacitors only

o Ococ MOTIEY
o
093650 SR
s

Application

W 12V /24V SolarLighting Systems

B Household/Commercial lighting

W Suitable forhigh illumination LED

B Power limited ( battery) lighting system

ULA series is a highefficiency step-up converter optimized todrive high currentLEDs. The control algorithm allows highly efficient

and accurate LED current regulation. The device operatesfrom an input9Vdc to 36Vdcand provides anexternally adjustable output
current of upto 700mAand output powerup to 33.6 watts. Compact sizeof 2"x1" case allows designer tointegrate this drivertogether with
LED module. UL94V-0 grade molded case with highgrade filling materialprovide excellent fire proof characteristics.

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

Electrical Specifications

Input Voltage (vdc) 9V ~ 36V,24V typ.

14V to 48V

Output Voltage Range (vo-vin <5v) (1)

Output CurrentAccurac +5%

Ripple and Noise, (20 MHz bandwidth) See table

Capacitive Load (3) See table
Over Voltage Protection (ovr) 52.5V Max.

Under Voltage Protection (Cool Start) (5) 7.6V typ.

Temperature Coefficient (Ta=-40°C to +85°C) +0.03%/°C Max.

Safety Standard :(designed to meet) IEC/EN 60950-1 UL8750 and|[EC/EN61347-2-13

Environmental Specifications

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

Humidity 95% rel H
Maximum Case Tempeature +102°C

>1.29Mhrs

Reliability Calculated MTBF(MIL-HDBK-217 F)

EMC Specifications (designed to meet)
EMI Radiated & Conducted Emissions EN 55022 Class B

ON/OFF Control (Leave Open if NotUsed): (EN)
DC/DC ON

Remote Pin Drive Current (ven< 3v)

Analog and PWMDimming Control (Leave Open if NotUsed): (D
Absolute Maximum Ratings 0V to 5V(8V for 0.1sec.)

PWM Dimming Control (6)
PWM Control Voltage Range Limits (See Output Current Vs DIM Graph)

ON 0.4V to 5.0V
OFF 0V t0 0.3V
Recommended Operation Frequency 100Hz~100KHz

Adjust OutputCurrent 0% to 100%

Physical Specifications
Case Material Non-conductive Black Plastic(UL94V-0 rated)

@1.0mm Brass Solder-coated

Pin Material

NOTE

1.Toprevent the burnedout of driver, The output voltage mustbe 5.0Vdc higherthan input voltage.

2.DO NOT operate the driverover output power.

3.The Output ripplehas been ratherlow, it'srecommended not toincrease the additional output capacitor, otherwise there willbe time

delay while startingup under coolstarting.

4.There is protectionwhile output isshorted, after theshort occurs ,input current willbe cut off and recoverwhile short isremoved.
5.The reference valueof under voltage protection -- 7.6V means under the condition of cool start and full

discharge of output,

protection startswhen input voltageis lower under7.6V.

6.Please note ,PWM dimming means PWM signals is converted into mimicanalog voltage byinternal
circuits and thendo the dimming. The advantage of such approachis to reducethe EMI.

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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MULA Series

High Efficiency Step-Up LED Driver

PARTNUMBER STRUCTURE

Minimum

Input Voltage

Maximum

Input Voltage

Outpu

150

Series Name! ‘

t

250 -
300 -
350 -
500 -
600 -
700 -

Wired Version

Current
150mA
250mA
300mA
350mA
500mA
600mA
700mA

MODEL SELECTION GUIDE

OUTPUT

MODEL NUMBER | Voltage Range | Voltage Range

MULA-093 6-150 9-36 14 - 48
MULA-093 6-250 9-36 14 - 48
MULA-093 6-300 9-36 14 - 48
MULA-093 6-350 9-36 14 - 48

9-18 14 - 45
MULA-093 6-500

18 - 36 23- 48

9-18 14 - 38
MULA-093 6-600

18 - 36 23- 48

9-18 14 - 32
MULA-093 6-700

18 - 36 23- 48

MULA-09 36-150 WED 9-36 14 - 48

MULA-09 36-250 WED 9-36 14 - 48

MULA-09 36-300 WED 9-36 14 - 48

MULA-09 36-350 WED 9-36 14 - 48

9-18 14 - 45

MULA-09 36-500 WED

18 - 36 23- 48

9-18 14 - 38
MULA-09 36-600 WED

18 - 36 23- 48

9-18 14- 32
MULA-09 36-700 WED

18 - 36 23- 48

Wired Version
with Dimming control
(Optional)

Wired Version
withON/OFF Control
(Optional)

)
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AMBIENT TEMPERATURE(°C)

120

OUTPUT Current
Current Accuracy
(mA) (%)
150 5
250 5
300 5
350 15
500 5
600 15
700 5
150 15
250 5
300 15
350 15
500 5
600 5
700 5

OUTPUT
Powe r
(W) Max.
7.2
12.0
14.4

16.8

240

288

336

72
12.0
14.4

16.8

240

288

336

EFFICIENCY | Ripple and Noise

@FL(%) Max.
86 - 91
89- 93
89 - 94

89.5- 94

90 - 95

91- 95

915-95

86 - 91
89 - 93
89-94

89.5- 94

90 - 95

91- 95

91.5- 95

mVp-p M ax.

350
450
450
600

650

650

700

350
450
450
600

650

650

700

Capacitor
Load(uF)
100
100
100
100

a7

47

47

100
100
100
100

a7

47

47

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.



mailto:sales@motien.com.tw

MULA Series High Efficiency Step-Up LED Driver

MECHANICAL DIMENSION

Pinned Version

51.50
(2.03)
: 512 ; -
I (o1 o 50 e (0:04)
6.77
T 02(0. 7) — 1 +Vi +DC Supply
28 88 6.77 i 20.32
82 &S| 6 Top View & — 2 DIM Em/:]/iég Sontrol
J LM@) . L 3 EN | Remote ON/OFF
4 -Vi -DC Supply (GND)
5 + LED | LEDAnode Connection
50 6 -LED | LEDCathode Connection
}‘ (2.03) '}
©062) All dimensions are typical in millimeters ( inches )
L 1. Pin diameter: 1.0 £0.05 ( 0.04 +0.002 )
I I I(ggg) 2. Pin pitch tolerance: +0.35 ( +0.014)
e 4572 N (Min) 3. Case Tolerance: +0.5 (£0.02)
" (1.80) "
Wired Version
51.50
(2.03)
\ i ; )
‘ |
I [ 0111855 5 4
_ T 0212 - 3 -
°g %8 e Top View =g ; 1 (Red) +Vi +DC Supply
R (-5 s 2 - PWM/ Analog
J L, °4L<°»19> leo 1 { 2 (Whlte) DIM Dimming Control
U
w2 % 1099 #1(?305?4 3 (Blue) EN Remote ON/OFF
e pen e 4 (Black) -Vi -DC Supply (GND)
5(Yellow) +LED | LEDAnode Connection
51.50
* (2.03) it 6 (Black) -LED | LEDCathode Connection
15.80
(0.62)
2 S Notes : All dimensions are typical in millimeters ( inches ).

1. Wire core diameter: 0.80+0.1 (0.031+0.004 ) & 1.40+0.1 ( 0.055+0.004 )
2. Wire outside diameter: 2.4+0.1 (0.094+0.004 ) & 2.7+0.1 ( 0.106+0.004 )
3. Wire length =100 + 10 stripped & tinned = 1105 ( 4.33+0.197 ) total
4. Case Tolerance: +0.50 ( £0.02)

stripped & tinned

«

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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MULA Series

High Efficiency Step-Up LED Driver

Output CurrentVs DIM

DIM (V)

MULA-0936-250

Vin & Vout Vs Efficiency
( Electronic Load CV Mode 14V ~ 48V )

Efficiency (%)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Vin (V)

MULA-0936-350

Vin & Vout Vs Efficiency
( Electronic Load CV Mode 14V ~ 48V )

Efficiency (%)
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Typical electrical characteristic curves

MULA-0936-150

Vin & Vout Vs Efficiency

Vin (V)

ILED (mA) (Vin=24Vdc Vout=48Vdc) Efficiency (%) ( Electronic Load CV Mode 14V ~ 48V )
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MULA-0936-300

Vin & Vout Vs Efficiency

Efficiency (%) ( Electronic Load CV Mode 14V ~ 48V )
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87.5 == 12LED| 87.5 —=12LED
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865 e 86.5 J——
86.0 14LED | 86.0 14LED)
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MULA-0936-700

Vin & Vout Vs Efficiency

Efficiency (%) ( Electronic Load CV Mode 14V ~ 48V )

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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MULA Series

High Efficiency Step-Up LED Driver

EMC Characteristics meetEN55022

A\OTIE

EN55022 Class B Filter Suggestion:

L1
+Vin YA . i +LED
+ a4 '| MULA-0936-xXX |° ,}1st LED
Vs A& C1Z77 C27[I —— c3I/1 : s 77
Y Y Y -Vi . 31
Vi Y Y Y EN Last LED
-Vvin L2
DIM
PWM/ Analog

L1 -->13.3uH/4A
L2 -->13.3uH/4A

C1----> 47uF/100V
C2 ---->330uF/100V
C3 ---->330uF/100V
TVS -->38V

Conducted Emissions Test

Vin=24V Vout=48V( LED LoadVf=3.5V » 14LED=48V )
POLARITY:NEUTRAL

Data: 14

(

NF--> 3.0mH/4A(Command choke)

)

Dimming Control

Vin=24V Vout=48V( LED LoadVf=3.5V - 14LED=48V)
POLARITY:LINE

D:::LEAI (@Buv) Date: 2010.07.23 ap LEVel 4BUV) Date: 2010.07.23
e - oy
R Tt I I )
et et —
2 - S S S Ui I S— > —
= I de
m 10
06 [ 1 2 5 0 w0 %915 05 1 2 10 0 %0
Trace: (Discrete) " y ) Trace: (Discrete) Fromeency 4
Freg. : %Ioi! } ﬁbie : :e!der lltae‘s’uiedl Limits : La)ve m : Freq}LISH:Cable:IusgIleasuxedlersioveI ---------
actor $5 eading imits etactor Fact Loss Readi Limits IDetect.
Wiz | dE | 4B | dBuV | dBuV | dBuV | dBuv A A e - T R o
0367198 0m 1isd i 2 I'stse 13038 g 03691082 1002 127.72 | 37.56 | 58,52 1-20.96 | QP
0367 | 981 | 0.02 | 18.34 | 28.17 | 48.56 1-20.40 | AVERAGE 0369 1 982 1002 |28.11 |37.95 | 48,52 1-10.57 | AVERAGE
aos 1030 100 1269 13 16 15500 171364 | Avemaor 11,400 110035 1 0013 12787 13835 | 50,00 |-11.65 | AVERAGE
11.405 110,30 1 0.13 127.92 1 38.35 | 60.00 1-21.65 | QP 11.409 110.35 1 0.13 1 28.32 | 38.80 | 60.00 1-21.20 | QP

REMARKS: 1 .Level(dBuV)=Read Level(dBuV)+LISH Facrn:(de)fa:bla loss(dB)
¥)

REMARKS: | Level(dBuV)=Read Level({dBuV)+LISK Factor(dB)+Cable loss(dB)
2.0ver Limit value(dB)=Level(dBuV)-Lixit Line(

2,0ver Linit value(dB)=Level{dBuV)-Linit Line(dBuV)

Rediation Emissions Test Result

Vin=24V Vout=48V( LED LoadVf=3.5V

Vin=12V Vout=32V( LED LoadVf=3.5V » 9LED=32V)
POLARITY:HORIZONTAL

POLARITY:HORIZONTAL

» 14LED =48V )

Data: 21 Data; 22
80 Level (dBuvany Date: 2010-07-23 o LEVEl (dBuVin) Date: 2010-07-23
10 _ CISPRCLASSB 10 CISPRCLASS-B
! |
0 30 224, 418, 612, 806, 1000 "30 2. 418, 612 806, 1000
Frequency (MHz) Frequency (MHz)
Freq. | Reading | Antemna | Cable | Measurs | Limit | Over IDetector| ¥reg. | Reading | Rntenna | Cable | Measwre | Limit | Over IBetector|
| level | Factor | Loss | Level | | Limit | 1 | Lovel | Factor | Loss | Lewel | | Limit | I
MHe | dBbu¥ | dB/m | dB | dBu¥/m | dBu¥/m | dBu¥/m | ] MHe | dBu¥ | dB/m | dF | dFe¥/m | dbu¥/m | dBuV/m | ]
57,50 | 14.4% | 7.8 | 1,41 | 23,77 | 30.00 | -6.23 I oar ] 57.83 | 12.47 | T.82 | 144 | 1M | n.21 I ar 1
162.88 | 10.46 1 12,21 | 3.03 | 257 | 30.e0 | 4.3 | @ | 150.90 | 9.1z 112 W 28T | 2 | 5.2 1 o |
@3
™ 2 1SO 9001:2000 REGISTERED
THERTSTIGA
No. 9, Keji2nd Rd., Technology Industrial Park, Tainan City 70955, Taiwan
Tel: 886-6-384 2366 (Rep.) Fax:886-6-384 2399
Last Update : JUL.07.2011 Rev.0

Website : www.motien.com.tw Email : sales@motien.com.tw
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MULA Series High Efficiency Step-Up LED Driver @

Typical Application

AC IN 0.1uF +Vi +LED
6.5VAC optional . + MULA-0936-XXX |’ /1 1st LED
! _— = r 6 /T
25 Vac - -Vi
2 31 :
AC IN EN Last LED
DIM
100uF ~ 330uF PWM/ Analog -LED
Dimming Control
+Vi +LED +Vi +LED
+Vin o——— S +Vin o——— <
i .| MuLA-0936xXX | f} 1st LED i ,| MuLA-0936xXX | % %
-Vil— T g -Vil— | /7 !
EN EN
DIM 5D DIM -LED
PWM/ Analog - PWM/ Analog
Dimming Control Dimming Control
Under VoltageProtection
; +LED ; +LED R1 | "Sretecton
+Vin °+—V: - +Vin °+_V: = X | 7.6V
MULA-0936-XXX /i 1st LED MULA-0936-XXX /i 1st LED 12K} 10.8V
Vi 4 s 7 -Vin 4 s /7 10K[ 1.6V
-Vi = : Vi EN ; 7.5K[ 13.0V
T ' T s T
SWON o R1 ¥ Last LED [2.7K[ 241V
2.4K[ 26.2V
DIM DIM 2.0K| 29.8V
SW TVeut - LED 1.8K[ 32.4V
ON [ ov .
OFF Trormal The R1Value Only Supplies The Reference

Output Current Adjustment Control By External DC Control Voltage

DIM: +5V
i +LED RIL v +LED
| MULA-0936-XXX |° 1st LED 380K | MULA-0936-XXX |° 1st LED
2 6 .4 2 6 f
0.4V~1.7V DIM ! VR DIM !
: 200K ov~1.7V :
DC -Vi[4 31 : -Vil4 31 :
EN Last LED | EN Last LED
GND b 1
= -LED -LED
. When the value of Vin is 9~36 Vin, itcan
Vin R1 *Vin use the method whichis shown below.
DIM: 0V~10V
5V | 4.7K i3 o
R1 Vi +LED ;ix lgi 380K Vi +LED
™ ; MULA-0936-XXX : %1 1stLED [ 36V | 62K oo ; MULA-0936-XXX : %1 1st LED
DIM ! <2V !
R2 e 31 : TL431 Vi 31 :
210K ' :
_ EN Last LED . EN Last LED
GND
-LED -LED

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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MULA Series

High Efficiency Step-Up LED Driver

Output Current Adjustment Control By PWM Control

)

Directly driving DIMinput Driving the DIMinput via opencollector transistor

A Pulse Width Modulated (PWM)signal
can be appliedto the DIMpin, as shownbelow

+5V
sy o Vi +LED +LED
y | MuLA-0936-xxX |° f} 1st LED PWM | MuLA-0936xxX |° fi 1st LED
- Vin o— . .
PWM -Vi 5 J U L i
5V 2 3l ; 2 31 E
oV DIM EN Last LED GND 2SD1782K DIM EN Last LED
Driving the DIMinput from amicrocontroller
Another possibility isto drive thedevice from theopen drain output
of a microcontroller. The diagram below showsone method ofdoing this:
+5V
+Vi +LED
MCU 12K% — 5
MULA-0936-XXX | y 1st LED
-Vi 2| 31 |
2SK3018 DIM EN Last LED
1 GND
Output Current Adjustment By PWM Control (Dimming)
Toavoid visible flickerthe PWM signalmust be greaterthan 100Hz.
+\/in 00— +Vout +5Vde
Bl +LED
DC/DC 10uF 8| 4 1 5
Converter 16V — o thc Resel MULA-0936-XXX /} 1St LED
“Vin Vout ischarge 4 6 4 T
_— Threshold Out 2 3J> :
TriggerGND Crt_V DIM EN Last LED
I1o4 NE 555 Ji
Output Current Adjustment By PWM Control (Flash)
+Vin o— +Vout +5Vdo +LED
DC/DC 10uF1]— oo g 4 . ﬁ
Converter 16V — o thc Resol MULA-0936-XXX 5 4 1St LED
- Vin o0—| Vo ischarge 4 6 4 T
_— Threshold Out 2 31 :
TriggerGND Ctr_V]| DIM EN LaSt LED

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
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