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acroblock
3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Features

® 24 constant-current output channels
- Output channels of 3 groups are interleavingly arranged LQFP
-3 OE control each group individually

®  Constant output current range per channel: 1~35mA
- 1~35mA @ 5V supply voltage
- 1~25mA @ 3.3V supply voltage
- In 3 different color groups, each group is set by an external resistor

®  Excellent output current accuracy,
- Between different groups from OUTAO ~OUTA7 , OUTBO ~OUTB?7 ,
and OUTCO~OQUTC7 of channels: <+2% (typ.), and
- Between different groups from OUTAO ~OUTA7 , OUTBO ~OUTB?7 ,
and OUTCO~OUTC7 of ICs: <+4% (typ.)

® Fastresponse of output current
- Min. output pulse width of OE : 70ns

®  Compulsory open-circuit detection

GLQ: LQFP48L-7x7-0.5

- Open-circuit LEDs can be detected

- Full panel, data independent

- Flicker-free error detection with small energy
®  Staggered delay of output, preventing from current surge
® 25MHz clock frequency
®  Schmitt trigger input

Product Description

MBI15324 is an enhanced 3x8-channel constant current LED sink driver with smart error detection. The output ports
are arranged in three groups and each group is set by an external resistor for one color. Users may adjust the output
current from 1mA to 35mA with three external resistors R-EXTA, R-EXTB, R-EXTC, which provide users flexibility in
controlling the light intensity and white balance of LEDs. The output current of 1mA is designed for small current
applications.

Moreover, there are three OE controlling each output group individually. It has the same control scheme as
MBI5026 to facilitate white balance.

The output channels of 3 groups are interleavingly arranged in OUTA0-OUTB0-OUTC0O, OUTA1-OUTB1-
OUTC1...OUTA7-OUTB7-OUTC?7. The arrangement helps PCB layout easy to design. It's very useful for
fine-pitch LED displays, LED mesh displays or LED strips applications.

MBI5324 contains a 24-bit shift register and a 24-bit output latch, which convert serial input data into parallel output
format. At MBI5324 output stages, 24 regulated current ports are designed to provide uniform and constant current
sinks with small skew between ports for driving LEDs within a wide range of forward voltage (V) variations.

Neumliller Elektronik GmbH | Gewerbegebiet Ost 7 | 91085 Weisendorf | +49 9135 73666-0 | www.neumueller.com | info@neumueller.com

©Macroblock, Inc. 2012
Floor 6-4, No. 18, Pu-Ting Rd., Hsinchu, Taiwan 30077, ROC.
TEL: +886-3-579-0068, FAX: +886-3-579-7534, E-mail: info@mblock.com.tw
-1- Mar. 2012, V1.02




Ihr autorisierter Distributor Neumiiller Elektronik GmbH info@neumueller.com

MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

MBI5324 guarantees to endure maximum 17V at the output ports. Besides, the high clock frequency with up to

25MHz also satisfies the system requirements for high volume data transmission.

MBI15324 provides compulsory open-circuit detection. With the open-circuit detection, MB15324 can detect individual
LED open-circuit error without extra components. Once the dedicated command is issued, all of the output ports will
be turned on with small current. Since the turn-on duration and current are so small, the flicker will not be sensed by
human eyes and the image quality will not be impacted. All of the channels are detected no matter the input data is
Zero or one.

MBI15324 exploits PrecisionDrive™ technology to enhance the output characteristics. The control method is similar
to the conventional 16-channel LED driver IC, e.g. MBI5026 and MBI5039. Users can use the same controller
hardware and simply rearrange the RGB data sequence to control MBI5324.

Applications

B Fine-pitch LED video displays
B LED mesh displays

®m  LED strips
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3x8-channel Constant Current LED Driver with

Pin Configuration

Compulsory Open-Circuit Detection
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Terminal Description

Pin Pin Name Description and Function
18,19,35 GND Ground terminal for control logic and current sinks
2 SDI Serial-data input to the shift register
1 CLK Clock input terminal used to shift data on rising edge and to carry command
information when LE is asserted.
41 LE Data strobe terminal to assert command with adequate CLK pulses
6,9,12,15, OUTAO ~OUTA? |Constant t output terminals of “A”
20 23,26,29 onstant current output terminals o group
7,10.13,16,21, OUTBO0 ~OUTB7 |Constant current output terminals of “B” group
24,27,30
8’1215’1248’ 1371’22 OUTCO~OUTC7 |Constant current output terminals of “C” group
—— —— |Enable “A”, “B”, and “C” output drivers to sink current. When its level is low
OEA, OEB, ) , . .
46,47,48 OEC (active), the output drivers are enabled; otherwise, the output drivers are
turned OFF (blank).
36 SDO Serial-data output to the SDI of the following driver IC
30~34 R-EXTA, B, C Input terminal used for connecting an external resistor in order to set up the
current level of all “A”, “B”, and “C” output ports
37 VDD 3.3/5V supply voltage terminal
3,4,5,38,39,40,
42,43,44 .45, NC No connection
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3x8-channel Constant Current LED Driver with

Block Diagram

Compulsory Open-Circuit Detection
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection
Equivalent Circuits of Inputs and Outputs

OEA, OEB, OEC terminal LE terminal
T VDD T VDD
IN j» IN j»
= =L
CLK, SDI terminal SDO terminal
VDD VDD
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3x8-channel Constant Current LED Driver with

Maximum Ratings

Compulsory Open-Circuit Detection

Characteristic Symbol Rating Unit
Supply Voltage Vbp 0~7 V
Input Pin Voltage (SDI, OEA ,OEB, OEC, LE, CLK) Vin -0.4~Vpp+0.4 vV
Output Current lout 35 mA
Sustaining Voltage at OUTh Pins Vps -0.5~17 \Y
GND Terminal Current lanD 840 mA
Power Dissipation
(On 4 Layer PCB, Ta=25°C)* |CLQ Type Po 2.37 W
Thermal Resistance o
(On 4 Layer PCB, Ta=25°C)* |CLQ Type Ringa) 52.6 e
Junction Temperature T maz 150** °C
Operating Ambient Temperature Topr -40~+85 °C
Storage Temperature Tetg -55~+150 °C
HBM
(MIL-STD-883G ) Class 3A )
Method 3015.7, (4000V~7999V)
ESD Rating Human Body Mode)
MM (JEDEC Class B
EIA/JESD22-A115, - - -
Machine Mode) (200vV~399V)

*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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MBI15324 3x8-channel Constant Current LED Driver with

Compulsory Open-Circuit Detection
Electrical Characteristics (V,,=5.0V)

Characteristics Symbol Condition Min. Typ. Max. Unit
Supply Voltage Vb - 4.5 5.0 5.5 Vv
Sustaining Voltage at OUT
ore 0 O Vos OUTA0~OUTC? - - 170 |V

| Refer to “Test Circuit for Electrical 1 ) 35 mA

out Characteristics”
Output Current lon SDO - - 1.0 mA

loL SDO - - 1.0 mA

“H” level ViH Ta=-40~85°C 0.75xVpp - Vop V
Input Voltage
“L” level Vi Ta=-40~85°C GND - 0.27xVpp \%

Output Leakage Current lon Vps= 17.0V and channel off - - 0.5 MA

Von lon=-1.0mA 4.6 - - \%
Output Voltage | SDO

Vo|_ |o|_=+1 .OmA - - 04 \%

% |OUT= 20mA _ o
Current Skew (Channel) dlouTs Vo= 1.0V Rexi= 700Q - +2.0 +4.0 %o
ps— |-
Current Skew (IC)* dlgur,  |lour=20mA Rex= 7000 - +40 | 6.0 %
Vps=1.0V
Output Current vs. .-
Vps within 1.0V and 3.0V, Rey=

0, . 0,
Output \_/ol’ia*ge %/dVps 7000@20mA +1 +2 % 'V
Regulation
Output Current vs.
Supply Voltage %/dVpp | Vpp within 4.5V and 5.5V - 0.5 +1.0 % IV
Regulation***
Open-Circuit Detection
Threshold Voltage**** Voot ) ) 0.3 ) v
Pull-up Resistor Rin(up) |OEA ,OEB,OEC 250 500 800 KQ
Pull-down Resistor Rin(down) |LE 250 500 800 KQ

“Off Ipp(off) 1 |Rex=Open, OUTAO~OQUTC7=0ff - 4.4 -
Supply _ - -
Current Ipp(off) 2 |Rex=700Q, OUTAO~OUTCT7=0ff - 12.0 - mA
“‘On” Ipp(on) 1 |Rex=700Q, OUTAO~OQUTC7=0ff - 13.0 -

* Current skew (channel) can be divided into different groups from OUTAO ~OUTA7 , OUTBO ~OUTB7 , and
OUTCO0~O0UTC?7).
**Current skew (IC) refers to same channel current between different groups from OUTAO ~OUTA7 , OUTBO ~

OUTB7 ,and OUTCO~OQUTC?7 ) of different ICs.
***One channel on.
****Open-circuit detection threshold voltage (Vop 1) is a configurable voltage.
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection
Electrical Characteristics (Vpp=3.3V)

Characteristics Symbol Condition Min. Typ. Max. Unit
Supply Voltage Vb - 3.0 3.3 3.6 Vv
E)gfttsalnlng Voltage at OUT Vos All OUT ports ) ) 17.0 Vv

| Refer to “Test Circuit for Electrical 1 ) o5 mA
out Characteristics”
Output Current lon SDO - - 1.0 mA
|o|_ SDO - - 1.0 mA
“H” level V4 Ta= -40~85°C 0.75xVpp - Vpp Vv
Input Voltage
“L” level Vi Ta= -40~85°C GND - 0.27xVpp \Y
Output Leakage Current loH Vps= 17.0V and channel off - - 0.5 WA
VoL |0|_=+1 .OmA - - 04 \%
Output Voltage | SDO
Von lon=-1.0mA 2.9 - - Y
Current Skew (Channel)* | dioyry /U= 20MA 1p  =7000 - 2 | 40 %
Vps= 1.0V
Current Skew (IC)™ dlgur,  |lour=20mA g —7000 ; 4 | 60 %
Vps= 1.0V
Output Current vs. I _
Output Voltage %/dVps Vos within 1.0V and 3.0V, Rex= - +1 £2 % IV

Regulation*** 7000@20mA

Output Current vs.
Supply Voltage %/dVpp  |Vpp within 3.0V and 3.6V - +0.5 +1.0 % IV
Regulation***

Open-Circuit Detection

Threshold Voltage**** Voo H - - 0.3 - \%

Pull-up Resistor Rin(up) OEA ,0OEB,OEC 250 500 800 KQ

Pull-down Resistor Rin(down) |LE 250 500 800 KQ
“off Iop(off) 1 |Rex=Open, OUTAO~OUTC7=0ff - 4.0 -

Supply - SUTAN~OUTeT=

Current Ipp(0ff) 2 |Rex=700Q, OUTAO~OUTC7=0ff - 11.6 - mA
“On” Ipp(on) 1 |Rex=700Q, OUTAO~OUTC7=0ff - 12.0 -

* Current skew (channel) can be divided into different groups from OUTAO ~OUTA7 , OUTBO ~OUTB7 , and
OUTCO~O0UTC7).
**Current skew (IC) refers to same channel current between different groups from OUTAO ~OUTA7 , OUTBO ~

OUTB7 , and OUTCO~OQUTC?7 ) of different ICs.
***One channel on.
****Open-circuit detection threshold voltage (Vop 1H) is a configurable voltage.
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MBI15324 3x8-channel Constant Current LED Driver with

Compulsory Open-Circuit Detection
Test Circuit for Electrical Characteristics
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MBI15324 3x8-channel Constant Current LED Driver with

Compulsory Open-Circuit Detection
Switching Characteristics (Vp,=5.0V)

Characteristics Symbol Condition Min. Typ. Max. Unit

LE-SDO tpLS - 55 70 ns
Propagation Delay Time| CLK-SDO toLH1 3 35 40 ns
("L to "H") LE-OUTAO toL 2 - 35 - ns

OE -OUTAO toLHs - 40 - ns

LE-SDO toLs - 55 70 ns
Propagation Delay Time| CLK-SDO toHL1 i 25 30 ns
(‘Hto"L") LE-OUTAO tphL2 - 50 - ns

OE -OUTAO toriLs - 55 - ns
st 4 Del " OUTAN-OUTAN+1
ouput oV | OUTBN-OUTBN+1 | taag - 6 - ns

OUTCn-OUTCn +1 xosj\; oV

CLK t Pt 15 - - ns
Pulse Width MELY | Vi=GND

LE twi) Rext=700Q 15 - - ns

R.=162Q
Data Clock Frequency Feok C.=10pF - - 25 MHz
Hold Time for LE th(L) lour=20mA 10 - - ns
3 — C4=100nF
etup Time for LE tsu(L) C,=22uF 10 - - ns

Hold Time for SDI th) Cspo=10pF 5 - - ns
Setup Time for SDI tsuo) 3 - - ns
Maximum CLK Rise Time* tr - - 500 ns
Maximum CLK Fall Time* t - - 500 ns
SDO Rise Time tr spbo - 10 - ns
SDO Fall Time tr sbo - 10 - ns
Output Rise Time of Output Ports tor 35 ns
Output Fall Time of Output Ports tof - 35 - ns
Compulsory Error Detection Operation Time** terr-c 600 650 700 ns
OE Pulse Width*** tw(oE) - 70 - ns

*If t or ts is large, it may be critical to achieve the timing required for data transfer between two cascaded drivers.
** The detection time of compulsory error detection is 600ns. However, it takes extra operation time to enter or exit
the error detection mode. The specifications here list the total operation time for detection. Please refer to the
section of principle of operation for details.

*** OE =tortor.
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MBI15324 3x8-channel Constant Current LED Driver with

Compulsory Open-Circuit Detection
Switching Characteristics (Vp;=3.3V)

Characteristics Symbol Condition Min. Typ. Max. Unit
LE-SDO toLs - 85 100 ns
Propagation Delay CLK-SDO toLH1 - 40 45 ns
Time (“L” to “H”) LE-OUTAO toLH2 50 - ns
OE -OUTAO toLHs - 60 - ns
LE-SDO toLs - 85 100 ns
Propagation Delay CLK-SDO toHL1 i 30 35 ns
Time (“H” to “L”") LE-OUTAO tonL2 - 55 - ns
OE -OUTAO toHLs - 65 - ns
Staggered Delay of OUTAn-OUTAn +1
Output OUTBn-OUTBNn +1 tstag Vos=1.0V - 8 - ns
OUTCn-OUTCn +1 Vi=Voo
Pulse Width cLr e | Vy=GND 29 - - =
LE tw(L) Rext=700Q 15 - - ns
Data Clock Frequency Feok &:12?)? - - 20 MHz
Hold Time for LE they | lour=20mA 10 - - ns
C4=100nF
Setup Time for LE tsu(L) C,=22uF 10 - - ns
Hold Time for SDI tho) Cspo=10pF 5 - - ns
Setup Time for SDI tsuo) 3 - - ns
Maximum CLK Rise Time* tr - - 500 ns
Maximum CLK Fall Time* t - - 500 ns
SDO Rise Time tr sbo - 10 - ns
SDO Fall Time tr sbo - 10 - ns
Output Rise Time of Output Ports tor 50 ns
Output Fall Time of Output Ports tof - 50 - ns
Compulsory Error Detection Operation Time **|  tggrrc 600 650 700 ns
OE Pulse Width*** tw(oE) - 100 - ns

*If t or tr is large, it may be critical to achieve the timing required for data transfer between two cascaded drivers.
** The detection time of compulsory error detection is 600ns. However, it takes extra operation time to enter or exit
the error detection mode. The specifications here list the total operation time for detection. Please refer to the
section of principle of operation for details.

***OE =tortor.
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3x8-channel Constant Current LED Driver with

|DDi
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Compulsory Open-Circuit Detection
Test Circuit for Switching Characteristics
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Timing Waveform
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection
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Compulsory Open-Circuit Detection
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3x8-channel Constant Current LED Driver with

When the OE is low and the data in the output latch is “1”, the output channel will be turned on and the current will
sink into the output port. If LEDs are connected to the output port with adequate power source, the LEDs will be lit up

The data is shifted from the SDI to the 24-bit shift registers. Both the LE is asserted and no CLK toggles when LE is

high, the data in the shift register will be latched to the output latch. This is so-called “series-in parallel- out”

Control the Output Ports

lhr autorisierter Distributor
MBI15324
with the preset current.
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Control Command

Signhals Combination* Description
Number of CLK rising
Command Name edge when LE is Action after a falling edge of LE
asserted
Data latch 0 Latch the serial data to the output latch.
Compulsory open-circuit y Issue “compulsory open-circuit detection” once.
detection The data latch will not occur.
NA >2 No action. SDO shifts out input data from SDI.

*Number of CLK” that not specified above may cause misjudgment of MBI15324. Please refer to the section of
“Principle of Operation” for detailed timing diagram.

Data Output From SDO

Command SDO after a falling edge of LE

Latch Data Serial data input ; the data has latched into output buffer

Error code of compulsory open-circuit detection. After the falling edge

Compulsory open-circuit detection of LE, it needs to wait tegr.c*.

*See section of “Principle of Operation” for detailed timing diagram

Error Code
Result Error flag for corresponding bit in the shift register
Open-circuit error is detected in the channel 0
No open-circuit error is detected in the 1
channel (Or detection is suppressed)

If the condition of valid error detection doesn’t match, the detection is suppressed. Please refer to section of
“Principle of Operation” for the condition of valid error detection.
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Principle of Operation

Compulsory Open-Circuit Detection

Compulsory open-circuit detection is also named as “silent”, “dark” or “blind” error detection. No matter the data is 1
or 0, the output will be turned on with small current in a short time in the compulsory open-circuit detection mode.
The turn-on time and current are short and small, so that the human eye will not perceive detection and the quality of
the video and image will not influenced. According to the issued “control commands”, if an LED is open-circuit, the
error code will be “0” and shifted out through SDO once only.

The principle of MBI5324 LED compulsory open-circuit detection is based on the fact that the LED loading status is
judged by comparing the effective voltage value (Vps) of each output port with the targeted voltage (Vop n = 0.3V).
Thus, after the command of “compulsory open-circuit detection”, the output ports of MBI5324 will be turned on with
small current in a short time. Then, the error status saved in the built-in register will be shifted out through SDO pin
bit by bit while receiving the new data simultaneously.

1. Conditions required to activate the compulsory open-circuit detection: (1) falling edge of LE and (2) OE =High.
2. Condition of valid error detection: OE =high during terrc

3. At the falling edge of LE, all output channels are turned on by small current.

4. The error detection starts and then loads error result to shift register during tgrr-c.

5. If CLK is toggled before terr.c, the error detection process will be aborted

0 1 2 22 23

CLK / \

SDI Previous Data,

X ocr X osm (oA DALO]

; tERR—C Errpr detection operation time /—\
LE i

SDO X Last Data >I( ERC[7]X ERB[7]X ERA[7]><: : : : : : :X ERB[O]X ERA[0]
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Constant Current

In LED display applications, MBI5324 provides nearly no current variations between channels and ICs. This can be
achieved by:

1) While loyr  35mA, Vpp=5V, the maximum current skew between different groups from OUTAOQO ~QUTA7 ,
OUTBO0O ~OUTB7 , and OUTCO~OUTC7 of channels is less than +2% (typical), and that of ICs is less than +4%
(typical).

2) In addition, the characteristics curve of output stage in the saturation region is flat and users can refer to the

charts as shown below. Thus, the output current keeps constant regardless of the variations of LED forward voltages
(VE). The output current level in the saturation region is defined as output targeted current loy target-

MBI5324 lout Vs Vps at Vpp=5V

loutmA)

Vbs(V)

MBI15324 lout Vs Vps at Vpp=3.3V

30

loUmA)

1 15 2 25 3 35
Vps(V)

Figure 1
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Setting Output Current

The output current (loyt) is set by an external resistor, Rey. The default relationship between Iyt and Ry is shown in
the following figure.

lour(mA) MBI5324 Rex: vs. lour

40

30

20 F

10 ¢

0 —e

0 2000 4000 6000 8000 10000 12000 14000 16000

Rext(Q)
Figure 2

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

Vrext=0.62V; lout=(VRr-ExT/Rext)X24.0

Whereas Ry is the resistance of the external resistor connected to R-EXT terminal and Vg exr is its voltage. The
output current is about 15mA at R.,;=1KQ.

Staggered Delay of Output

MBI5324 has a built-in delayed circuit to perform delayed mechanism. Among output ports exist a graduated tstag
delay time(6ns@ Vpp=5.0V and 8ns@ Vpp=3.3V) among OUTAn and OUTAn+1, OUTBn and OUTBn+1,
OUTCn and OUTCn+1 by which the output ports will be turned on at a different time so that the inrush current

from the power line will be lowered.
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Package Power Dissipation (Pp)

The allowable maximum package heat dissipation is determined as Pp(max)=(Tj—Ta)/Rin.a). VWhen 24 output
channels are turned on simultaneously at the same current, the actual package power dissipation is
Ppo(act)=(lppxVpp)+(loutxDutyxVpsx24). Therefore, to keep Pp(act) Pp(max), the allowable maximum output current
as a function of duty cycle is:

lout ={[(Tj—Ta)/Rin(-a)l—(looXVop)}/Vos /Duty/24,

where Tj=150°C.

Device Type Ring-a) (°CIW)
GLQ 52.6

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

MBI15324 Maxi P Dissipati Various Ambient T
Power Dissipation (W) 53 aximum Power Dissipation at Various Ambient Temperature

4.0
3.5

3.0 |

25 [ —— GLQ: Rth=52.6 /W

2.0
1.5
1.0

Safe Operation Area

0.5
0.0

0 10 20 30 40 50 60 70 80 90 100
Ambient Temperature ()
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Load Supply Voltage (V gp)

MBI5324 is designed to operate with Vps ranging from 0.4V to 1.0V, considering the package power dissipating
limits. Vps may be higher enough to make Ppacty>Ppmax) When Vi gp=5V and Vps=V gp—VE, in which Vi gpis the load
supply voltage. 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= (VLep—VE)-Vprop-

Resisters or zener diode can be used in the applications as shown in the following figures.

Voltage Supply Voltage Supply

VDrop {
————— Viep
Ve Vbs

Switching Noise Reduction

LED driver ICs are frequently used in switch-mode applications which always behave with switching noise due to

MBI15324

Figure 3

parasitic inductance on PCB. To eliminate switching noise, refer to “Application Note for 8-bit and 16-bit LED

Drivers- Overshoot”.
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Soldering Process of “Pb-free” Package Plating*

Macroblock has defined "Pb-Free" 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 Pb-free soldering processes and materials,
100% pure tin (Sn) will all require from 245 °C to 260°C for proper soldering on boards, referring to JEDEC
J-STD-020C as shown below.

Temperature ()

300
+0
255 260 5
250 245 15
240
\
217
30s max
200 D s
Average ramp-up gaTspqu% :;’
rate=0.7 /s —_—
150 — 100s max —m»
100 Peak Temperature 245 ~260 < 10s
Average ramp-up \
50 rate P 04 Is Average ramp-up
* rate=3.3 /s
25
0
0 50 100 150 200 250 300
—- TiME (SEC)
----Maximum peak temperature JEDEC J-STD-020C
—Recommended reflow profile
Package Thickness Volume mm?® Volume mm?® Volume mm?®
9 <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 Outline

Compulsory Open-Circuit Detection
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SECTION B-B
SYMBOL MILLIMETER
MIN NOM MAX
A - 1.60
Al | 005|015 | 025
A2 | 1.30 | 1.40 | 1.50
A3 0.54 | 0.64 | 0.74
b 019 | _ | 027
bl 0.18 | 0.20 | 0.23
c 013 | _ | 018
cl 0.12 | 0.13 | 0.14
D .80 | 9.00 | 9.20
DI | 6.80 | 7.00 | 7.20
E 880 | 9.00 | 9.20
El 6.80 | 7.00 | 7.20
e 0.50BSC
L 035 | 0.50 | 0.65
L1 1.00BSC
0 0 _ g

MBI5324 GLQ Outline Drawing

Note: The unit for the outline drawing is mm.
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection

Product Top-Mark Information

The first row of printing ¢ | Part number
° ID number -
MBIXXXX o oo ————»The second row of printing
Or Digits o
MBIXXXX o o l
Manufacture Device Version Code
Package Code Code

Product No.

Process Code
G: Green

Product Revision History

Datasheet version Device version code
V1.00 A
V1.00a A
V1.01 A
V1.02 A

Product Ordering Information

Part Number | “Pb-free & Green” | Weight (g)
Package Type
MBI5324GLQ | LQFP48L-7x7-0.5 0.158
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MBI15324 3x8-channel Constant Current LED Driver with
Compulsory Open-Circuit Detection
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.

Related technologies applied to the product are protected by patents. 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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