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NG MBI11801
"’M Datasheet

acroblock

All-Ways-On™ High-Power LED Driver

Features Surface Mount Device

Constant output current invariant to supply and load voltage change
Maximum output constant current: 1.2A

Output current adjusted through an external resistor

Built-in thermal protection

5V supply voltage

RoHS-compliant package

GSD: TO-265-5L

Product Description

MBI1801 is an instant On/Off LED driver for high power LED applications and exploits PrecisionDrive™ and
All-Ways-On™ technology to enhance its output characteristics. At MBI1801 output stage, one regulated current
port is designed to provide a uniform and constant current sink for driving LEDs within a large range of Vg

variations.

With All-Ways-On™, MBI1801 easily provides users a consistent current source. Users may adjust the output
current from 50 mA up to 1.2A through an external resistor, Rey, Which gives users flexibility in controlling the light
intensity of LEDs. In addition, users can precisely adjust LED brightness from 0% to 100% via output enable (O_E)
with Pulse Width Modulation. MBI1801 also guarantees that LEDs can be cascaded to maximum 17V at the output

port.

Additionally, to ensure the system reliability, MBI1801 is built with Thermal Protection (TP) function. The TP
function protects IC from over temperature (165°C). Also, the TO package enhances the power dissipation. As a

result, a large amount of current can be sunk safely in one package.

Applications

®  High-flux LED lighting
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Function Block Diagram
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Pin Configuration

Thermal Pad
MBI1801
1 2 3 4 5
OE VDD GND R-EXT OUT

MBI1801GSD

Pin Descrption

Pin Name Function

Output enable terminal

1 OF When OE is active (low), the output is
enabled; when OE is inactive (high), the
output is turned OFF (blanked).

2 VDD 5V supply voltage terminal

3 GND G_round terminal for control logic and current
sink
Terminal used to connect an external

4 R-EXT resistor (Rey) for setting up output current
for the output channel

5 ouT Constant current output terminal
Power dissipation terminal connected to

- Thermal Pad GND*

*To eliminate the noise influence, the thermal pad is suggested to be

connected to GND on PCB.

In addition, desired thermal conductivity will be improved, if a

heat-conducting device is screwed with thermal pad.
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Maximum Ratings

Characteristics Symbol Rating Unit
Supply Voltage Vb 0~7.0 \%
Input Voltage Vin -0.4~Vpp + 0.4 \Y
Output Current lout 1440 mA
Sustaining Voltage Vbs -0.5~+17.0 \YJ
GND Terminal Current lenp 1440 mA
Power Dissipation
(Ta=25°C) Po 16 w
Thermal Resistance* o
(On PCB, by simulation) GSD Type R 21.99 Cw
Empirical Thermal Resistance the-2) o
(Ta=25°C) 60 cw
Operating Ambient Temperature Topr -40~+85 °C
Junction Temperature Tjimax 150%* °C
Storage Temperature Tetg -55~+150 °C

*The PCB size is 76.2mm*114.3mm in simulation. Please refer to JEDEC JESD51.

** Operation at the maximum rating for extended periods may reduce the device reliability; therefore, the suggested

junction temperature of the device is under 125°C.

Note: The performance of thermal dissipation is strongly related to the size of thermal pad, thickness and layer

numbers of the PCB. The empirical thermal resistance may be different from simulative value. Users should plan

for expected thermal dissipation performance by selecting package and arranging layout of the PCB to maximize

the capability.
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MBI1801 All-Ways-On™ High-Power LED Driver
Electrical Characteristics
Characteristics Symbol Condition Min. Typ. Max. Unit
Supply Voltage Vpp - 4.5 5.0 55 \%
Sustaining Voltage at —_— —
— Vps OUT when OE=5V =Vpp - - 17.0 \Y
OE =High
Output Current lout DC Test Circuit 50 - 1200* mA
“H” level VIH,OE Ta= -40~85°C 0.7Vpp - Vop V
Input Voltage
“L” level ViLoe | Ta=-40~85°C GND - 0.3Vpp \%
Output Leakage Current lon Vps =17V, OE =High - - 2.0 HA
Output Current 1 lout Vps= 0.6V Rexi= 2.4kQ - 488 - mA
. lout= 488mMA
Chip Skew 1 dlout/lout \f;;;: 0.6V Rex= 2.4kQ - - +6 %
Output Current 2 lout Vps= 0.8V Rex= 1.2kQ - 976 - mA
. lour= 976mMA
Ch|p Skew 2 dIOUT/IOUT \7;2—: 0.8V Rext: 1.2kQ - - +6 %
Regulation of Output Current | o1, v/ within 1.0V and 3.0V ; +0.1 - %/ V
vs. Sustaining Voltage
Regulation of Output Current | o\, = |\/ - within 4.5V and 5.5V i +1 - | wiv
vs. Supply Voltage
OE Pull-up Resistor Rin(Up) |OE 200 500 800 kQ
Ipp(0ff) 1 | Rex= Open, OUT =Off - 5 8
“OFF” Ipp(0ff) 2 | Rey=2.4kQ, OUT = Off - 6 8
Supply _ Al T—
Current Iop(0ff) 3 | Rey=1.2kQ, OUT= Off - 8 11 mA
“ON’ Ibp(0N) 1 | Rex=2.4kQ, OUT=On - 6 8
lop(0N) 2 | Rey=1.2kQ, OUT=On - 7 10
Threshold Junction
Temperature of Thermal T, W_hen _Ti approaches Ty and - 165 - °C
Shutdown OUT is shut off.

* The output current, loyt, can be driven up to 1440mA, if a heat-conducting device is applied.

Test Circuit for Electrical Characteristics
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Figure 2
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Switching Characteristics

Characteristic Symbol Condition Min. Typ. Max. Unit
CoRedn DelyTIme I 5E 5T tous Vbt 03 | 05 | 1 us
?Lq?t?)gffi,c)’” Delay Time |5e _GuT ot x:f;f gﬁf’D 03 | 05 1 us
Pulse Width OF twoe) (Ffou‘: :192%) n? ) 1 us
Output Rise Time of OUT (turn off) tor VLi 40V 0.3 0.5 1 VIS
Output Fall Time of OUT (turn on) Lot 2; i065|2:Q 0.3 0.5 1 us

Test Circuit for Switching Characteristics

Function
Generator

oo

Logic Input
Waveform

Figure 3
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MBI1801 All-Ways-On™ High-Power LED Driver

Application Information

Typical Application Circuits

MBI1801 application circuit

V LED1 LEDn
DROP /‘/‘ ))
Ro*ex
«
V LED o—= 7' AN\ ® o e
c2 |4
100uF
U1l Vbs
R1* — 1 — — 5
- OE ouT
' 2 VDD

D1 3 4
s1v c1 GND  REXT,
0.1uF MBI1801 REXT
[

Figure 4

*Viep > Vps + VeLep X N; Ve ep: Forward voltage of LED; n: LED count
** R1 = (Viep - 5.1V) / Ipp; refer to Electrical Characteristics for Ipp
*** R2 = [Viep —Vos = (VeLep X N)] / liep

MBI1801 application circuit with brightness control by PWM signal

LED1 LEDn
N A
VLED © eee _H—

100uE
I U1 Vbs

D—l ©E  OuT 5

VDDo - VDD

c1 S GND REXT 4

0.1uF MBI1801 REXT

Figure 5
*Viep = Vps + VeLep X N; Ve ep: Forward voltage of LED; n: LED count
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MBI1801 All-Ways-On™ High-Power LED Driver

Constant Current

In LED lighting applications, MBI1801 provides nearly no variation in current from IC to IC. This can be achieved

by:

1) The maximum current variation between ICs is less than +6%.

2) In addition, the current characteristic of output stage is flat and users can refer to the figure as shown below. The
output current can be kept constant regardless of the variations of LED forward voltages (Vg). This guarantees

LED to be performed on the same brightness as user’s specification.
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Figure 6
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MBI1801 All-Ways-On™ High-Power LED Driver

Setting Output Current

The output current of each channel (loyt) is set by an external resistor, Rq,. The relationship between loyr and Rgy

is shown in the following figure.
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Figure 7

Also, the output current can be calculated from the equation:

Veexr = 1.24V ;

Rext = (Vrexr / lout) x 945 = (1.24V / loyr) x 945,

lour = (Vrext/ Rext) x 945 = (1.24V / Rey) x 945 within + 6% chip skew

where Ry is the resistance of the external resistor connected to R-EXT terminal and Vr.exr is the voltage of R-EXT

terminal. The magnitude of current (as a function of Rey) is around 976mA at 1200Q and 488mA at 2400Q.
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MBI1801 All-Ways-On™ High-Power LED Driver

Soldering Process of “Pb-free” Package Plating*

Macroblock has defined "Pb-Free & Green" to mean semiconductor products that are compatible with the current
RoHS requirements and selected 100% pure tin (Sn) to provide forward and backward compatibility with both the
current industry-standard SnPb-based soldering processes and higher-temperature Pb-free processes. Pure tin is
widely accepted by customers and suppliers of electronic devices in Europe, Asia and the US as the lead-free
surface finish of choice to replace tin-lead. Also, it adopts tin/lead (SnPb) solder paste, and please refer to the
JEDEC J-STD-020C for the temperature of solder bath. However, in the whole Pbfree soldering processes and
materials, 100% pure tin (Sn) will all require from 245 oC to 2600C for proper soldering on boards, referring to
JEDEC J-STD-020C as shown below.

Temperature ('C)

300
o o~ +0°C
255C — 260C 5¢
250 245C5°C
240°C
~.
217C
/ 30s max
200
Average ramp-up E%T,fgﬁnﬂ; {?
rate= 0.7°C/s
—
150 [— 1005 may — ——
100 Peak Temperature 245°C~260°C < 10s
AVerage ramp-up w
rate = 04ChH AVErage ramp-up
30 * rate= 3.3°C/s
25
0
0 a0 100 150 200 250 300
- Time (sec)
-—-Maximum peak temperature
—Recommended reflow profile Acc. J-STD-020C
_ Volume mm?® Volume mm?® Volume mm?®
Package Thickness
<350 350-2000 =2000
<1.6mm 260 +0°C 260 +0°C 260 +0°C
1.6mm — 2.5mm 260 +0°C 250 +0°C 245 +0°C
=2.5mm 250 +0°C 245 +0°C 245 +0°C

*Note: For details, please refer to Macroblock’s “Policy on Pb-free & Green Package”.
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Package Power Dissipation (Pp)

The maximum power dissipation, Pp(max) = (Tjmax — Ta) / Ring-a), decreases as the ambient temperature increases.

Maximum Power Dissipation at Various Ambient Temperature
(Tj = 1257C; Rth(j-a)=60°C /W)
1.80
1.60 o o 3 * * ®
2 1.40 \\
5 1.20 \
8 1.00
2 0.80 RN
A 0.
o 0.60 \
E 0.40
0.20
0.00 1 1 1 1 1 1 1 1 1 1 1 1
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
Ambient Temperature ('C)

Figure 8

The maximum allowable package power dissipation is determined as Pp(max) = (Tjmax — Ta) / Ring-a)- When OUT is
turned on, the actual package power dissipation is Pp(act) = (Ipp X Vpp) + (lout X Duty X Vps). Therefore, to keep
Pp(act) < Pp(max), the allowable maximum output current as a function of duty cycle is:

lout ={ [ (Tj —Ta) / Ring-a)] — (Ioo X Vbp) }/ Vps/ Duty,

where Tj = 125°C;

Duty=ton/ T;

ton: the time of LEDs turning on; T: O_Esignal period

t

<)
>

e
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MBI1801 All-Ways-On™ High-Power LED Driver

Load Supply Voltage (V gp)

MBI1801 is designed to operate with adequate Vps to achieve constant current. Vs together with Ioyr should not
exceed the package power dissipation limit, Ppmax).

As in Figure 4, Vps = Viep — Vg, and V gp is the load supply voltage. Ppcy Will be greater than Ppgmay, if Vos drops
too much voltage on the driver. In this case, it is recommended to use the lowest possible supply voltage or to set
an external voltage reducer, Vprop.

A voltage reducer lets Vps = (Vi ep —VE) — Vbroe-

The resistor,R2, can be used in the applications as shown in Figure 4.

TP Function (Thermal Protection)

When the junction temperature exceeds the threshold, Ty (165°C), TP function turns off the output current. Thus,
the junction temperature starts to decrease. As soon as the temperature is below 165°C, the output current will be
turned on again. The on-state and off-state switch at a high frequency; thus, the blinking is imperceptible. However,

the average output current is limited, and therefore, the driver is protected from being overheated.
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Outline Drawing
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y Min Max Min Max
A 4.470 4670 0.178 0.184
Al 0.000 0.150 0.000 0.006
B 1.560 1.760 0.061 0.069
b 0.710 0.910 0.028 0.036
c 0.310 0.530 0.012 0.021
[ 1.170 1.370 0.046 0.054
D 9.880 10.180 0.389 0.401
E 8.200 8.600 0.323 0.339
e 1.700 TYP 0.067 TYP
el 6.700 6.900 0.264 0.272
L 15.140 15.540 0.596 0.612
L1 5.080 5.480 0.200 0.216
L2 2.340 2.740 0.092 0.108
\ 5.600 REF 0.220 REF
MBI1801GSD

Part number

ID number

—»The second row of printing

Digits | ©

Manufacture l

Code Device Version Code
Product Revision History
Datasheet version Device version code
VA.00 A
VA.01 A
VA.02 A
Product Ordering Information
Part Number Package Type Weight (g)
MBI1801GSD TO-265-5L 1.534
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MBI1801 All-Ways-On™ High-Power LED Driver

Disclaimer

Macroblock reserves the right to make changes, corrections, modifications, and improvements to their products and
documents or discontinue any product or service. Customers are advised to consult their sales representative for
the latest product information before ordering. All products are sold subject to the terms and conditions supplied at
the time of order acknowledgement, including those pertaining to warranty, patent infringement, and limitation of
liability.

Macroblock’s products are not designed to be used as components in device intended to support or sustain life or
in military applications. Use of Macroblock’s products in components intended for surgical implant into the body, or
other applications in which failure of Macroblock’s products could create a situation where personal death or injury
may occur, is not authorized without the express written approval of the Managing Director of Macroblock.
Macroblock will not be held liable for any damages or claims resulting from the use of its products in medical and
military applications.

All text, images, logos and information contained on this document is the intellectual property of Macroblock.
Unauthorized reproduction, duplication, extraction, use or disclosure of the above mentioned intellectual property

will be deemed as infringement.
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