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8-Bit Constant Current LED Driver with
LED Error Detection and Run-Time Current Adjustment
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Features

® Compatible with MBI5168 in electrical characteristics and package Dual In-Line Package
®  Exploiting Share-I-O™ technique to provide two operation modes:
- Normal Mode with the same functionality as MB5168
- Special Mode to detect individual LED errors, like MBI5169
and program output current gain, like MBI5170

P-DIP16-300-2.54 Weight : 1.02g

8 constant-current output channels Small Outline Package
Constant output current invariant to load voltage change
Constant output current range: 5-120 mA

Excellent output current accuracy,
between channels: < £3% (max.), and SOP16-150-1.27 Weight : 0.13g
between ICs: < 6% (max.)

Output current adjusted through an external resistor Wide-body SOP

Fast response of output current,
OE (min.): 200 ns @lou< 60mA
OE (min.): 400 ns @lou= 60~100mA
25MHz clock frequency SOP16-300-1.27 Weight - 0.37g

Schmitt trigger input
3.3~ 5V supply voltage Shrink SOP

256-step run-time programmable output current gain
suitable for white balance application
®  Optional for “Pb-free & Green” Package

Current Accuracy

Conditions
Between Channels Between ICs
lout= 10~ 100 mA,
<+3% < +6% o
Vps = 0.8V, Vpp= 5.0V

©Macroblock, Inc. 2005
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
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Product Description

MBI15171 succeeds MBI5168 and also exploits PrecisionDrive™ technology to enhance its output characteristics.
Furthermore, MBI5171 uses the idea of Share-I-O™ technology to make MBI5171 backward compatible with
MBI5168 in both package and electrical characteristics and extend its functionality for LED load Error Detection
and run-time LED current gain control in LED display systems, especially LED traffic sign applications.

MBI5171 contains an 8-bit Shift Register and an 8-bit Output Latch, which convert serial input data into parallel
output format. At MBI5171 output stages, eight regulated current ports are designed to provide uniform and
constant current sinks with small skew between ports for driving LED’s within a wide range of forward voltage (Vf)
variations. Users may adjust the output current from 5 mA to 120 mA with an external resistor Rey, which gives
users flexibility in controlling the light intensity of LED’s. MBI5171 guarantees to endure maximum 17V at the
output ports. Besides, the high clock frequency up to 25 MHz also satisfies the system requirements of high
volume data transmission.

MBI5171 extends its functionality to provide one Special Mode in which two functions are included, Error Detection
and Current Gain Control, by means of the Share-I-O™ technique on pins LE and OE , without any extra pins. Thus,
MBI5171 could be a drop-in replacement of MBI5168. The printed circuit board originally designed for MBI5168
may be also applied to MBI5171. In MBI5171 there are two operation modes and three phases: Normal Mode
phase, Mode Switching transition phase, and Special Mode phase. The signal on the multiple function pin
OE/SW/ED would be monitored. Once an one-clock-wide short pulse appears on the pin OE/SW /ED,
MBI5171 would enter the Mode Switching phase. At this moment, the voltage level on the pin LE/MOD/CA is used
for determining the next mode to which MBI5171 is going to switch.

In the Normal Mode phase, MBI5171 has exactly the same functionality with MBI5168. The serial data could be
transferred into MBI5171 via the pin SDI, shifted in the Shift Register, and go out via the pin SDO. The LE/MOD/CA
can latch the serial data in the Shift Register to the Output Latch. OE/SW/ED would enable the output drivers to
sink current.

In the Special Mode phase, the low-voltage-level signal OE/SW/ED can enable output channels and detect the
status of the output current to tell if the driving current level is enough or not. The detected error status would be
loaded into the 8-bit Shift Register and be shifted out via the pin SDO along with the signal CLK. Then system
controller could read the error status and know whether the LED’s are properly lit or not.

On the other hand, in the Special Mode phase MBI5171 also allows users to adjust the output current level by
setting a run-time programmable Configuration Code. The code is sent into MBI5171 via the pin SDI. The positive
pulse of LE/MOD/CA would latch the code in the Shift Register into a built-in 8-bit Configuration Latch, instead of
the Output Latch. The code would affect the voltage at the terminal R-EXT and control the output current regulator.
The output current could be adjusted finely by a gain ranging (1/12) to (127/128) in 256 steps. Hence, the current
skew between IC’s can be compensated within less than 1% and this feature is suitable for white balancing in LED
color display panels.

Users can get detailed ideas about how MBI5171 works in the section Operation Principle.
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Pin Assignment

GND m 1 VDD
SDIim2 R-EXT
CLKHm 3 SbO
LE/MOD/CA N 4 OE/SW/ED
outom>s OuT7
OouUT1m6 OuUT6
outT2m7 OuT5
ouT3m 38 OuUT4
Terminal Description
Pin No. Pin Name Function
1 GND Ground terminal for control logic and current sinks
2 SDI Serial-data input to the Shift Register
CLK Clock input terminal for data shift at the rising edge

Output channel data strobe input terminal: in the Normal Mode phase, serial
data in the Shift Register is transferred to the respective Output Latch when
LE/MOD/CA is high; the data is latched inside the Output Latch when LE/MOD/CA
goes low. If the data in the Output Latch is “1” (High), the respective output channel
will be enabled after OE/SW /ED is pulled down to low.

Mode selection input terminal: in the Mode Switching phase, LE/MOD/CA
4 LE/MOD/CA  |couldn't strobe serial data but its level is used for determining the next mode to
which MBI5171 is going to switch. When LE/MOD/CA is high, the next mode is the
Special Mode; when low, the next mode is the Normal Mode.

Configuration data strobe input terminal: in the Special Mode phase, serial data
is latched into the Configuration Latch, instead of the Output Latch in the Normal
Mode. The serial data here is regarded as the Configuration Code, which affect the
output current level of all channels.(See Operation Principle)

5-12 OUTO0~OUT7 |Constant current output terminals

Output enable terminal: no matter in what phase MBI5171 operates, the signal
OE/SW /EDcan always enable output drivers to sink current. When its level is
(active) low, the output drivers are enabled; when high, all output drivers are turned
OFF (blanked).

Mode switching trigger terminal: an one-clock-wide short pulse signal of]
OE/SW/ED could put MBI5171 into the Mode Switching phase.

Error detection enable terminal: in the Special Mode phase, the active low signal
OE/SW/ED can make MBI5171 not just enable output drivers but detect LED
load error status. The detected error status would be stored into the Shift Register.
(See Operation Principle)

13 OE/SW/ED

14 SDO Serial-data output to the following SDI of the next driver IC

Input terminal used for connecting an external resistor in order to set up the current
level of all output ports

15 R-EXT

16 VDD Supply voltage terminal
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8-Bit Constant Current LED Driver with

MBI5171 LED Error Detection and Run-Time Current Adjiustment
In MBI5171, the relationship between the functions of pins 4 and 13 and the operation phases are listed below:
Pin . . Normal Mode Special
No. Pin Name Function Mode | Switching Mode
LE: latching serial data into the
Output Latch Yes No No
4 LE/MOD/CA | MOD: mode selection No Yes No
CA: latching serial data into the
Configuration Latch No No Yes
O_E : enabling the current output Yes Yes Yes
drivers
L | SW: entering the Mode Switching
13 OE/SW/ED | phase Yes Yes Yes
ED : enabling error detection and
storing results into the Shift No No Yes
Register
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Block Diagram

OouTO OUTI OuT6 ouT7

R-EXT O lout Regulator [ % %
VDD
A
OE /SW/ED O—%—

Control Logic > 8-Bit Output Driver
LE/MOD/CA b—‘ > :|‘ 7y
A 8 P 8
— GND L
8-Bit Configuration Latch 8-Bit Output Latch
CLK Qib_« 48 48
ol o S 8-Bit Shift Register 4|>—>OSDO
A8
Equivalent Circuits of Inputs and Outputs
OE/SW/ED Terminal LE/MOD/CA Terminal
T VDD T VDD
OE/SW/ED j— LE/MOD/CA
L ” £
CLK, SDI Terminal SDO Terminal
T VDD VDD

CLK, SDI { SDO

I||—<
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8-Bit Constant Current LED Driver with

LED Error Detection and Run-Time Current Adiustment

MBI5171

T

iagram

Normal Mode

7

6

0

N =

Y

CLK
SDI

LE/MOD/CA

[T [T [T [T L [T

w =2 w =z L Z2 w 2 w =z w Z

O o O o O o o o o O o O
_D
w
W o ~— AN ™ O N~
%) = = = = [ = o)
| ) ) 2 2 ) 2 [m]
& © o Ilo o o o} 7

: don’t care

Truth Table (In Normal Mode)

O | v| ¢ 2f 2| @

Dnnnnn

o |l o|lao|jla|lao|lao

N~ o |]®

5 ||z $ |18

o |IA Q|-

= s O |

.“mu.oo

Te) o |5

T5m_naﬂ

UmCDnDO

O.DO_m

o2

o | alre

5 |18 <15
o

(o]

— ~ | N[ o o™

Q| | t| &| E| ¢t

O ol ao|lo|n

_D

w

=

SLLLLH

_H_

o

<

o

()

O | T || xT| X | X

=

IT]

-

X

-

(&)

March 2005, VA.02



8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Switching to Special Mode

OE/swWED 1 [0 |1 1 1

Leemobica 0 0 0 |1 |0

The above shows an example of the signal sequence that can set the next operation mode of MBI5171 to be the

Special Mode. The LE/MOD/CA active pulse here would not latch any serial data.

Note:
After entering the Special Mode, MBI5171 can detect LED error and adjust current gain.

Writing Configuration Code (In Special Mode)

LE/MOD/CA A A

1\l:\l:\l:\lw\l:\l:\l:
SDI X :8-Bit Configuration Code

N A . IAY . IAY . L) . JAY .

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

In the Special Mode, by sending the positive pulse of LE/MOD/CA, the content of the Shift Register with a
Configuration Code will be written to the 8-bit Configuration Latch.

Reading Error Status Code (In Special Mode)

ck fLPLIL _ _|_|—|—|—|_|—|_L

: : At least 2 ps

OE/SW/ED | f————— j_l

soo I eror status Cove I con'tcare

1 1 1 1 1
:Bit7 :Bitﬁ :Bit5 :Bit4 :Bit3
1 1 1 1 1
1 1 1 1 1

When MBI5171 is working in the Special Mode, the above signal sequence example can let a system controller

read the Error Status codes via the pin SDO.
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Switching to Normal Mode

1 2 3 4 5
ok AL
OE/SW/ED 1101 1 1
LEMOD/ICA 0 0 0 0 0 \yorageLow

The above signal sequence example can make MBI5171 operate in the Normal Mode.

Note:
If users want to know the detailed process for each of the above examples, please refer to the contents in

Operation Principle.
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8-Bit Constant Current LED Driver with

MBI5171 LED Error Detection and Run-Time Current Adjiustment
Maximum Ratings
Characteristics Symbol Rating Unit
Supply Voltage Vpp 0~7.0 \Y
Input Voltage Vin -0.4~Vpp+0.4 \
Output Current lout +120 mA
Output Voltage Vbs -0.5~+20 \Y
Clock Frequency Fok 25 MHz
GND Terminal Current lenD 1000 mA
CN GN 1.55 1.66
Power Dissipation Cb GD Py 1.7 1.43 W
(On PCB, Ta=25°C) CDW  |GDW 1.62 1.46
CP GP 1.05 1.25
CN GN 64.35 60.20
Thermal Resi_star:ce CD GD Ringa) 85.82 70.14 °C/W
(On PCB, Ta=25°C) CDW  |GDW 61.63 | 68.67
CP GP 94.91 80.00
Operating Temperature Topr -40 ~ +85 °C
Storage Temperature Tsig -55 ~ +150 °C
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Recommended Operating Conditions

Characteristics Symbol Condition Min. Typ. Max. Unit
Supply Voltage Vb - 4.5 5.0 5.5 \%
Output Voltage Vps OUTO0~ OUT? - - 17.0 \Y

IOUT OuUT0~ OUT7 5 _ 120 mA
CM*=1, VDD =5V
OUTO0~O0UT7,

Output Current lout CM*=0, Vo =5V 5 - 40 mA
lon SDO - - -1.0 mA
loL SDO - - 1.0 mA

LK, OE/SW/ED
Vi CLK,OE/SW/ED 0.7Vpp - Vpp+0.3 vV
LE/MOD, and SDI

Input Voltage — —

Vi, CLK,OE/SW/ED ° 03 ) 0.3Voo Vv
LE/MOD, and SDI

CLK Pulse Width tw(CLK) 20 - - ns

Setup Time for SDI tsu(D) 5 - - ns

Hold Time for SDI th(D) 10 - - ns

LE/MOD/CA Pulse Width tw) 20 - - ns

Setup Time for LE/MOD/CA tsu) For data sirob 5 - - ns

or data strobe

Hold Time for LE/MOD/CA th(L) 10 - - ns

Setup Time for LE/MOD/CA tsuq(voD) In Mode Switching 5 - - ns

Hold Time for LE/MOD/CA th(MOD) 10 - - ns

To trigger Mode
busw) Switching 20 i i ns

_ _ _ tw(oE) lout < 60mMA 200 - - ns

OE/SW/ED Pulse Width
tW(OE) lout = 60~100mA 400 - - ns

When detecting
tw(ED) LED error status 2010 ) ) ns

Setup Time for .

Correctly-Generated Error tsu(ER) \If\llzhl:? n detecitlr;g 2000 - - ns

Status Code ** error status

Setup Time for OE/SW/ED tsu(sw) g/’v ittré%?:é’ (';/'roveﬁen 5 - - ns

Hold Time for OE/SW/ED th(sw) detecting LED error 10 - - ns

status

Clock Frequency Feok (C\)/asc_ageo\%p eration - - 25 MHz

DD” VY-

* CM is one bit in configuration code and called as “Current Multiplier.” It would affect the ratio of lgyt tO liext- The

detail information could be found in the section Operation Principle.

** |n the Error Detection mode, when OE/SW/ED is pulled down to LOW for enabling output drivers and error
detection, the output drivers must be enabled for at least 2us so that the error status code could be correctly
generated. See Operation Principle and Timing Waveform.
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Electrical Characteristics(Vp,= 5.0V)

Characteristics Symbol Condition Min. | Typ. | Max. | Unit
Supply Voltage Vb - 4.5 5.0 5.5 \%
Output Voltage Vbs OuUT0~ OUT7 - - 17.0 \Y%

loutr |Test Circuit for Electrical Characteristics 5 - 120 mA
Output Current lon SDO - - -1.0 mA
lov SDO - - 1.0 mA
“H” level Viy Ta =-40~85°C 0.7Vpp - Vop V
Input Voltage
“L” level Vi Ta = -40~85°C GND - 0.3Vpp| V
Output Leakage Current Vps=17.0V and channel off - - 0.5 MA
VoL lo.=+1.0mA - - 0.4 \Y,
Output Voltage SDO
VOH IOH=-1 .OmA 4.6 - - \%
Output Current 1 lout1 |Vbs = 0.5V; Ryt = 744Q); CG* = 0.992 - 25.0 - mA
Current Skew
dIOUT1 loutr = 25mA, Vps > 0.5V - +1 +3 %

(between channels)

Output Current 2 lout2  |Vbs = 0.6V; Rext = 372Q; CG* = 0.992 - 50.0 - mA

Current Skew
(between channels) dloute |lout = 50mMA, Vps > 0.6V - +1 +3 %

Output Current 3 louts [Vbs = 0.8V; Rex = 186Q; CG* = 0.992 - 100 - mA

Current Skew

dlouts |lout = 100mMA, Vps> 0.8V - +1 +3 %
(between channels)
Output Current vs. o - i i o
Output Voltage Regulation %oldVps |Vps within 1.0V and 3.0V +0.1 % |V
Output Current vs. o s ) ) o
Supply Voltage Regulation %/dVpp |Vpp within 4.5V and 5.5V +1 % IV
Pull-up Resistance Rin(up) |OE/SW/ED 250 | 500 | 800 | KQ
Pull-down Resistance Rin(down)|LE/MOD/CA 250 500 800 KQ
lout, Tt |Rex=744 Q, CG* = 0.992, loy, target = 25MA - - 24.9 | mA
Threshold Current for
Error Detection** lout, Th2 Rext=372 Q, CG* = 0992, Iout, target — 50mA - - 40 mA
lout, hs |Rex=186 Q, CG* = 0.992, loyt, target = T00MA | - - 70 | mA
Iop(0ff) 0 |Rex=Open, ouTo ~ouT7 =0ff; CG= 0.992 - 2.85 | 3.65
“OFF" Iop(0ff) 1 |Rex=744 Q, ouTO0 ~0UT7 =Off; CG= 0.992 - 59 7.9
Ipp(0ff) 2 |Rx=372 Q, ouTo ~ouT7 =0ff; CG= 0.992 - 8.7 10.7
Suppl [ —
Cufr‘;zt Ipo(0ff) 3 |Rex=186 Q, OUTO~0UT7 =Off; CG=0.992 | - | 14.4 | 16.4 | mA
Ipp(on) 1 |Rex=744 Q, ouTo~ouT7 =0n; CG= 0.992 - 5.8 7.8
“ON” Ipp(on) 2 |Rex=372 Q, ouTo~0uT7 =0n; CG= 0.992 - 8.7 10.7
Ipp(on) 3 |Rex=186 Q, 0UTO~0UT7 =On; CG= 0.992 - 13.5 | 155
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

* In the above table, CG is the programmable current gain. The detail description could be found in the section

Operation Principle.

** To effectively detect the load open-circuit error at the output ports, MBI5171 has a built-in current detection
circuit. The current detection circuit will detect the effective current oy, effectve @nd compare it with the threshold
current loy, th- If loyt, effective iS l€SS than the threshold current I,y v, an error flag (LOW) will be asserted and stored
into the built-in Shift Register. Each combination of external resistor R and CG would determine a target output
current lou, wargets Which has a corresponding threshold current loy, tv. To bias LED operation point properly and
detect LED errors, there is a minimum effective output current requirement for each Rey, such as lou, this lout, Th2,
and loy, Tha.
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Electrical Characteristics(Vpp= 3.3V)

Characteristics Symbol Condition Min. | Typ. | Max. | Unit
Supply Voltage Vb - 3.0 3.3 3.6 \%
Output Voltage Vbs OouUTO~ OUT? - - 17.0 \Y

lour |Test Circuit for Electrical Characteristics 5 - 120 mA
Output Current lon  |SDO - - -1.0 | mA
lo SDO - - 1.0 mA
Input Voltage “H” level Vih [Ta=-40~85°C 0.7Vpp| - Vbp \Y
“L” level Vi Ta =-40~85°C GND - 0.3Vpp| V
Output Leakage Current Vps=17.0V and channel off - - 0.5 MA
VoL lo.=+1.0mA - - 04 \%
Output Voltage SDO
Vou lop=-1.0mA 2.9 - - V
Output Current 1 louT1 Vps = 0.5V; Ryt = 744Q; CG= 0.992 - 25.0 - mA
Current Skew =
(between channels) dlours I\?;JST 2 355F\T1/A i i *1 *3 %
Output Current 2 lout2  |Vbs = 0.6V; Rex = 372Q; CG= 0.992 - 50.0 - mA
Current Skew =
(between channels) dlour I\?;; > S%T/A i i * *3 %
83{53% Sgl"t;e;; \I/?Ségulation %/dVps Vs within 1.0V and 3.0V - o120 | - |%/v
gﬁ:ﬁ; Sg[{:g; Regulation | %/dVon [Voo within 3.2V and 3.6V I R LY,
Pull-up Resistance Rin(up) |OE/SW/ED 250 500 | 800 | KQ
Pull-down Resistance Rin(down) [LE/MOD/CA 250 500 800 KQ
Threshold Current for lout, Tt [Rex=744 Q, CG= 0.992, lout, target = 25MA - - 249 | mA
Error Detection lot 2 |Re=372 Q, CG= 0.992, lou target = 50MA__ | - - | 40 | mA
Iop(0ff) 0 |Rex=Open, OUTO~o0ouUT7 =Off, CG= 0.992 - 0.78 | 1.58
“OFF” lop(off) 1 |Rex=744 Q, ouUTO ~0UT7 =Off, CG= 0.992 - 3.6 4.4
oupply Iop(0ff) 2 |Req=372 Q, OUTO~0UT7=Off, CG=0.992 | - | 65 | 7.3 | mA
ON" lop(on) 1 |Rex=744 Q, OUTO~0UT7 =On, CG= 0.992 - 3.6 4.2
lpp(0on) 2 |Req=372 Q, 0UTO~0UT7 =0On, CG= 0.992 - 6.4 7.2
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Switching Characteristics (V,,= 5.0V)

Characteristics Symbol Condition Min. Typ. Max. Unit
CLK - OUTn tpLH1 - 100 150 ns
Propagation Delay |LE/MOD/CA - OUTn toLH2 - 100 150 ns
Time (L") SEswiED - ouT tpuna S L I
CLK - SDO toLH 20 25 30 ns
CLK - OUTn toHL1 Test Circuit for - 100 150 ns
Switching
Propagation Delay |LE/MOD/CA - OUTn toHL2 Characteristics | - 100 150 ns
Time (“H” to “L” — .
( ) |oESW/ED - OUTn toHL3 V=50V - 100 150 ns
DD™ VY-
CLK - SDO toHL Vps=0.8 V 20 25 30 ns
V=V
CLK IR~ ¥ DD 20 - -
e |y, =GND ns
Pulse Width LE/MOD/CA tw() Rex=372 Q 20 - - ns
— — Vi=4.0V
OE/SW/ED (@ lou< 60mA) | tw(oE) Ri=64 O 200 - - ns
Hold Time for LE/MOD/CA th(L) C.=10 pF 10 - - ns
. CG=10.992
Setup Time for LE/MOD/CA tsu) 5 - - ns
Maximum CLK Rise Time t* - - 500 ns
Maximum CLK Fall Time te* - - 500 ns
Output Rise Time of Vout (turn off) tor - 120 150 ns
Output Fall Time of Vout (turn on) tof - 200 250 ns
Cascade
Clock Frequency Foik Operation - - 25.0 MHz

* 1f MBI5171 are connected in cascade and t; or fs is large, it may be critical to achieve the timing required for data
transfer between two cascaded LED drivers MBI5171.
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MBI5171

8-Bit Constant Current LED Driver with

Switching Characteristics (V= 3.3V)

LED Error Detection and Run-Time Current Adjiustment

Characteristics Symbol Condition Min. Typ. Max. Unit
CLK- OUTn toLH1 - 100 150 ns
Propagation Delay |LE/MOD/CA - OUTn toLH2 - 100 150 ns
Time (L") | SE/swiED - ouTh toLHa - 100 150 ns
CLK - SDO toLH 45 55 65 ns
CLK - OUTn toHL1 Test Circuit for - 130 200 ns
— Switching
Propagation Delay |LE/MOD/CA- OUTn tomL2 Characteristics - 130 200 ns
Time (“H” to “L” — —
( ) |GEswiED - GUTn s |\ =33V - 130 | 200 ns
CLK - SDO toHL Vps=0.8 V 45 55 65 ns
Vig=V
CLK IH™ ¥ DD 20 - -
el | v, =GND e
Pulse Width LE/MOD/CA tw() Rexi=372 Q 20 - - ns
_ _ Vi=4.0V
OE/SW/ED (@ low< 60mA) | tw(oE) Rt=64 0 200 - - ns
Hold Time for LE/MOD/CA th(L) C.=10 pF 10 - - ns
. CG=10.992
Setup Time for LE/MOD/CA tsu(L) 5 - - ns
Maximum CLK Rise Time tr - - 500 ns
Maximum CLK Fall Time te - - 500 ns
Output Rise Time of Vout (turn off) tor - 120 150 ns
Output Fall Time of Vout (turn on) tor - 200 400 ns
Clock Frequency Feok gsg’;%i - - 12.0 MHz
Test Circuit for Electrical Test Circuit for Switching
Characteristics Characteristics
Ibp l —_|__ Iop l —_|__
= lout — lour
—_— VDD 5076 -«— ViH, ViL OE/SW oUTo — AAA—
lw / CLK Function CLK ; L e
LE/MOD/CA ouT7TfO— Generator LE/MOD/CA outrr O——"\N\\—¢
RL
SDI SDI | —0e
R-EXT GND Sbo R-EXT GND Sbo CL
—_l VIH, ViL Logic Input
/ Waveform - WL

Iref l

VIH =VDD"':'/—\_
VIL=GND -

tr=tf=10ns

o

-15-

March 2005,

VA.02



8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Timing Waveform

Normal Mode

CLK 50%— 50% 50%7Z \

SDI

SDO

O p—
toLH, toHL twi >
LE/MOD/CA 50%— SRSO%
thiL) tsuq)
OE/SW/ED LOW = OQUTPUT ENABLED
___HIGH=QUTPUTOFF _ _
4
OUTn 3&50%
______________________________________ y,
< > LOW = OUTPUT ON
toLH1, torLa »

toLH2, torL2

tw(oE)

A

OE/SW/ED 50%3\

toHL3

OUTn 50%
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MBI5171

8-Bit Constant Current LED D

river with

LED Error Detection and Run-Time Current Adjiustment

Switching to Special Mode

twicLk)
CLK 50%— 50% 50% /—\7
tsuvon) | thvop)
LE/MOD/CA ; 50% 50%;l§
. 2 CLK
tsusw) | thisw)
OEISWIED sk -
tw(sw)
Reading Error Status Code
CLK 50% 50% 50%— 50% / 50%
i thisw) 4 tsu(SW)i | i th(SW)E tsu(SW)i
! | ! E tsuER) ! ! !
OE/SWED | XX | | ! 7( 50% |
I : : twEeb) ' I !
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8-Bit Constant Current LED Driver with
MBIS171 LED Error Detection and Run-Time Current Adjiustment

Operation Principle

Constant Current

In LED display applications, MBI5171 provides nearly no current variations from channel to channel and from IC to

IC. This can be achieved by:

1) While loyt = 100mA, the maximum current skew between channels is less than +3% and that between ICs is
less than +6%.

2) In addition, the characteristics curve of output stage in the saturation region is flat as the figure shown below.
Thus, the output current can be kept constant regardless of the variations of LED forward voltages (Vg). The

output current in the saturation region is so flat that we define it as target current loy target-

lout V-S. Vps Curve for Various R
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Adjusting Output Current
MBI5171 scales up the reference current | set by the external resistor Ry, to sink a current I, at each output port.
Users can follow the below formulas to calculate the target output current lo., warget in the saturation region:

Vrext = 1.25Volt x VG

let = VRext / Rext if another end of the external resistor Ry is connected to ground.

lout, target = lret X 15 X 34 CM-1)
where Ry is the resistance of the external resistor connected to the R-EXT terminal, and Vrexr is the voltage of
the R-EXT terminal and controlled by the programmable voltage gain VG, which is defined by the Configuration
Code. The Current Multiplier CM would determine that the ratio lou, target/lrer is 15 Or 5. After power-on, the default
value of VG is 127/128 = 0.992 and the default value of CM is 1, so that the ratio lou, target/lref is 15.  Based on the
default VG and CM,

Vrext = 1.25Volt x 127/128= 1.24Volt

lout, target = (1.24V0It / Reyt ) X 15
Hence, the default magnitude of current is around 50mA at 372Q and 25mA at 744Q. The default relationship after

power-on between loy target aNd Rext is shown in the following figure.

140 Default Relationship Curve Between |y target and Rey; After Power-On
120 ! !
100 B ———_——
< l l
E g0 | | Vps= 1.0V
5 1 : Vpp= 5.0V
E 60 4y A,
= ; ; CG=0.992
— 40 1 1
20 O — e
0 1 1
0 500 1000 1500 2000 2500 3000 3500 4000
Rext ( Q )

Operation Phases

MBI5171 exploits the Share-I-O™ technique to extend the functionality of pins in MBI5168 in order to provide LED
load error detection and run-time programmable LED driving current in the Special Mode phase as well as the
original function of MBI5168 in the Normal Mode phase. In order to switch between the two modes, MBI5171
monitors the signal OE/SW/ED . Once an one-clock-wide pulse of OE/SW/ED appears, MBI5171 would enter
the two-clock-period transition phase---the Mode Switching phase. After power-on, the default operation mode is
the Normal Mode.
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Operation Mode Switching

Switching to the Special Mode Switching to the Normal Mode
1. 2 3 4 5 12 3 4 5
ck  FIAALFLAL ce - fIAALALAL
OE/SWED 1| 0] 1 x x| OE'sSWED 1| 0] 1] x x |
LEmoDicA | X x x| 1[x | LemobicA | x x x| O0[x |
Voltage High Voltage Low
Phase Normal Mode or Mode Special Phase Normal Mode or Mode Normal
Special Mode Switching |Mode Special Mode Switching [Mode

As shown in the above figures, once a one-clock-wide short pulse “101” of OE/SW/ED appears, MBI5171 would
enter the Mode Switching phase. At the 4" rising edge of CLK, if LE/MOD/CA is sampled as “Voltage High”,
MBI5171 would switch to the Special Mode; otherwise, it would switch to the Normal Mode. Worthwhile noticing,
the signal LE/MOD/CA between the 3“ and the 5™ rising edges of CLK can not latch any data. Its level is just used
for determining which mode to switch. However, the short pulse of OE/SW/ED can still enable the output ports.
During the mode switching, the serial data can still be transferred through the pin SDI and shifted out from the pin
SDO.

Note:

1. The signal sequence for the mode switching could be frequently used for making sure under which mode
MBI5171 is working.

2. The aforementioned “1” and “0” are sampled at the rising edge of CLK. The “X” means its level would not affect
the result of mode switching mechanism.

Normal Mode Phase

MBI5171 in the Normal Mode phase has similar functionality to MBI5168. The serial data could be transferred into
MBI5171 via the pin SDI, shifted in the Shift Register, and go out via the pin SDO. The LE/MOD/CA can latch the
serial data in the Shift Register to the Output Latch. OE/SW/ED would enable the output drivers to sink current.
The only difference is mentioned in the last paragraph about monitoring short pulse OE/SW/ED . The short pulse
would trigger MBI5171 to switch the operation mode. However, as long as the signal LE/MOD/CA is not Voltage
High in the Mode Switching phase, MBI5171 would still remain in the Normal Mode as if no mode switching occurs.
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Special Mode Phase

In the Special Mode, as long as OE/SW/ED s not at the Voltage Low, the serial data can still be shifted to the
Shift Register via the pin SDI and shifted out via the SDO pin, as in the Normal Mode. But there are two differences
between the Special Mode and the Normal Mode.

A

OE/SWED ~ ([0 o0 Ol 41

Error StatusiCodei

I
[}
T
1
1
'Bit15 Bit14 Bit13 Bit12 Bit11
!

Data Source of

Shift Register From pin SDI From Error Detector From pin SDI

Reading Error Status Code (in Special Mode)

The first difference is that when the state of OE/SW/ED is pulled down to Voltage Low, MBI5171 in the Special
Mode would execute error detection and load error status codes into the Shift Register, as well as enabling output
ports to sink current. The above figure shows the timing sequence for error detection. The shown “0” and “1” are
sampled at the rising edge of each CLK. At least three “0” must be sampled at the Voltage Low signal OE/SW/ED .
Just after the 2" “0” is sampled, the data input source of the Shift Register would come from 8-bit parallel error
status codes out of the circuit Error Detector, instead of serial data via the pin SDI. Normally, the error status codes
will be correctly generated at least 2us after the falling edge of OE/SW/ED . The occurrence of the 3™ or later “0”
results in the event that MBI5171 saves the detected error status codes into the Shift Register. Thus, when
OE/SW/ED s at the Voltage Low state, the serial data cannot be shifted into MBI5171 via the pin SDI. But when
the state of OE/SW/ED is pulled up to Voltage High from Voltage Low, the data input source of the Shift Register
would again come from the pin SDI. At the same time, the output ports are disabled and the error detection is
completed. Then, the error status codes saved in the Shift Register could be shifted out via the pin SDO bit by bit
along with CLK, as well as the new serial data can be shifted into MBI5171 via the pin SDI.

The limitation is that in the Special Mode, it couldn’t be allowed to simultaneously transfer serial data and detect
LED load error status.
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Writing Configuration Code (in Special Mode)

N=0 1 2 3 4 5 6 7

LEMODICA M

j 3 \J 3 7 3 \7 3 \7 3 \7 3 ?
SDI X | X8-Bit Configuration CodeX |

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

The second difference is that the active high signal LE/MOD/CA latches the serial data in the Shift Register to the
Configuration Latch, instead of the Output Latch. The latched serial data is regarded as the Configuration Code.
The code would be memorized until power off or the Configuration Latch is re-written. As shown above, the timing
for writing the Configuration Code is the same as that in the Normal Mode for latching output channel data.

As aforementioned descriptions, both of Configuration Code and Error Status Code are transferred in common 8-bit
Shift Register. Users must pay attention to the sequence of error detection and current adjustment to avoid the

Configuration Code being overwritten by Error Status Code.

Open-Circuit Detection Principle

Knee Point

| Given Rgy
out, target “““““““““

MBI5171 Output Characteristics Curve

Iout, Th f---4-----"@---""-"--"J-c-m e - - -

Iout, effect f-----

Loading Line

» Vps

VDS, effect anee

The principle of MBI5171 LED Open-Circuit Detection is based on the comparison between the effective current
level oy, effect OF €ach output port and the threshold current loy, v corresponding to loyt, target: The cross point between
the Loading Line and MBI5171 Output Characteristics Curve is called as effective output point (Vps, effects

lout, effect)- If LED fails, due to open circuit, the Loading Line and the effective output point would change. Then,
MBI5171 would catch the error status. But if the port is disabled, the output current would be absolutely OmA and
MBI5171 could not distinguish the change of the Loading Line. Thus, to detect the status of LED correctly, the
output ports must be enabled. The relationship between the detected Error Status code and the position of the
effective output point is shown in the following table.
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State of Output Condition of Effective Output Detected Open-Circuit Meanin

Port Point Error Status Code 9
OFF Iout, efiect — OMA << Iout, Th “0” -

Iou effect < Iou “0” Open Circuit
ON t, effect t, Th — p

Iout, effect = Iout, Th 1 Normal

Note : As lou, target = 25mA, the threshold current loy, th = lout, target X 0.6 +10mMA

As lout target < 25mA, the threshold current loy, th = lout, target

Because the target current loy warget in the saturation region set by the external resistor Rex and CG is a little bigger
than the corresponding threshold current I, v for error detection, system design engineers had better place the
effective output point of normal LED load in the saturation region after the knee point, for instance, if they want to
detect the LED open error. Then while LED is open, the effective output point would move to the origin, where I, =
OmA. So, MBI5171 can distinguish and detect it and report an error status codes “0”.

In fact, if LED’s are normal, the enabled ports would report error status codes “1” and the disabled would report “0”.
The error status codes are the same as the content in the Output Latch.

Short-Circuit Detection Principle

Iout
A

Given Rex

Iout, effect! = Iout, target

MBI51710utput Characteristics Curve

Iout, Th

Loading Line with short error occurring

Iout, effect2

VLED (insufficiently biasing)

‘/‘VDS

»

Normal Loa:ding Line

Vs, effect2 Vinee Vs, effectt

When LED is damaged, a short-circuit error may occur. To effectively detect the short-circuit error, LEDs need
insufficient biasing. The principle of MBI5171 LED Short Circuit Detection is based on the fact that the LED loading
status is judged by comparing the effective current value(loy effect) Of €ach output port with the threshold current(loy,
). When normal LED is insufficiently biased, its effective output point would be located at the segment Iy, effect <
lout, 7n Of MBI5171 Output Characteristics Curve, compared with LED with a short error falling within the segment I,

efiect > lout, Th - The relationship between the Error Status code and the effective output point is shown below:

iy . . Detected Short-Circuit .
State of Output Port Condition of Effective Output Point Error Status Code Meaning
OFF Iout, effect = 0 ‘0" -
ON Iout, effect < Iout, Th “0” Normal
Iout, effect = Iout, Th “1” Short Circuit
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8-Bit Configuration Code and Current Gain CG

Bit Definition of 8-Bit Configuration Code
BitO | Bit1 | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7
Meaning| CM HC CCO | CC1 | CC2 | CC3 | CC4 | CCh

Default | 4 1 1 1 1 1 1 1

Value

Bit definition of the Configuration Code in the Configuration Latch is shown above. Bit 7 is first sent into MBI5171
via the pin SDI. Bit 1 ~ 7, {HC, CC[0:5]}, would determine the voltage gain (VG), that affects the voltage at R-EXT
terminal and indirectly the reference current |.s flowing through the external resistor at terminal R-EXT. Bit O is the
Current Multiplier (CM) bit, that determines the ratio lou, target/lrer- Each combination of VG and CM would give a
Current Gain (CG).

® VG: the relationship between {HC,CCJ[0:5]} and the Voltage Gain VG can be formulated as below:
VG=(1+HC)x(1+D/64)/4
D = CCO x 2°+ CC1 x 2*+ CC2 x 2°+ CC3 x 2°+ CC4 x 2"+ CC5 x 2°
where HC is 1 or 0, and D is the binary value of CCJ[0:5]. So, the VG could be regarded as a floating-point
number with one bit exponent HC and 6-bit mantissa CC[0:5]. {HC,CC[0:5]} divides the programmable
voltage gain VG into 128 steps and two sub-bands:
Low voltage sub-band (HC=0): VG = 1/4 ~ 127/256, linearly divided into 64 steps;
High voltage sub-band (HC=1): VG = 1/2 ~ 127/128, linearly divided into 64 steps, too.

® CM: as well as determining the ratio loy, target/Irer, the CM bit would limit the output current range.
High Current Multiplier (CM=1): loy, target/lIrer = 15 @nd suitable for output current range lo,: = 10 ~ 120mA.
Low Current Multiplier (CM=0): lou, target/lrer = 5 @nd suitable for output current range loy = 5 ~ 40mA.

® CG: the total Current Gain is defined as the following.
Vrext = 1.25Volt * VG
lret = Vrext / Rext if another end of the external resistor Rey; is connected to ground.
lout, target = lret * 15 * 3 CM-1) = 1.25Volt / Rext * VG * 15 * 3MCM-1) = (1.25Volt / Ryt * 15) * CG
We define CG = VG * 38¢(CM-1). Hence CG = (1/12) ~ (127/128) and it is divided into 256 steps, totally. If
CG =127/128 = 0.992, the loy, target-Rext relationship is similar to that in MBI5168.

For example,
a) When the Configuration Code {CM, HC, CC[0:5]} = {1,1,111111},
VG =127/128 = 0.992; and CG = VG * 3"0 = VG = 0.992
b) When the Configuration Code is {1,1,000000},
VG = (1+1)*(1+0/64)/4 = 1/2 = 0.5; and CG = 0.5
c) When the Configuration Code is {0,0,000000},
VG = (1+0)*(1+ 0/64)/4 = 1/4; and CG = (1/4)*3"-1 = 1/12
After power on, the default value of the Configuration Code {CM, HC, CC[0:5]} is {1,1,111111}. Thus, VG = CG =
0.992. The relationship between the Configuration Code and the Current Gain CG is shown in the following.
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Current Gain CG v.s. Configuration Code in Binary Format

1.00 T T 1 1 1 1 T
095 |~ L [ B [ S E
090 | ------CM=0(Low Current Multiplier) ____{ ___________ e
085 | | | o | |
080 f---}F---F------- - ] oo e aiaiattllr
075 L | | | | | HC =0 (LOW
070 |1 SR Voltage SubBand)
| | - H . .
o 065 | | | HC =1 (H|gh
O 060 L ! ! Voltage SubBand)
£ 055 |-- AC_OT low T ope
2 080 |-~ Volt; e(SO\tI)VBand 7777777777777777777777777777777
€ 045 oltage Su ) |
o040 | | | HC =1 (High
©035 |- --b-mb L g Voltage SubBand)
030 F-—-F--l i e e R
0.25 | | |
020 f---bomcbomooo o g 4o
0.15 | A A N
010 Loggues ™™™ ) CM=1 (High Current Multiplier) |
0.05 l : :
0.00 : ‘ ‘ ‘ : ‘ ‘ :
g © © © © © © © o © © © o T o o
o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o
o o [=] o o o o o o (=] o o o o o o
o ~— o ~ o - o ~ o - o ~ o ~— o —
< < e b e e e e < e . b e e - e
< < e e s s b b e e e . S S - e
e 2 2 2 2 2 2 2 - - - - - = =z =

Configuration Code {CM,HC,CCJ[0:5]} in Binary Format
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Timing Chart for Current Adjustment

N of MBI5171 are connected in cascade, i.e., SDO, k --> SDI, k+1. o o
And, all MBI5171 are connected to the same signal bus CLK, LE/MOD/CA and OE /SW/ED .

s00.0 spL1__ s00.1 ¥ ¥¥¥spo Y ¥y ¥ ¥ 5p0, N
sDI,0 —p{MBI5171.0 |—»|MBI5171, 1 —p{MBIS171, 2 |} - oo —»[BI5171. N-2—p| M|BI5171. N-1—»
| |

CLK | |
LE/MOD/CA
OE /SW/ED P R
1.2 3 4 5 N x 8 CLK Pulses (Note 1) T2 3 45
CLK
SDI, 0
Configuration Codes (Note 1) (Note2)
v <—ForMB|5171,N-1—>|<— For MBI5171. N-2 /| [¢—— ForMBI5171.1 ——> For MBI5171.0 ——
LE/MOD/CA v /‘ \v_// Y [\ vV VY
_ l A 4 /- //— v v
OE/SW/ED vy [ ' ' \v /

LE/MOD/CA Pulse (Note 3)

Writing the Configuration Codes,
Code k,k=0... (Nx8-1)

P > >
v
Resuming to the
Entering the Current N x 8 CLK pulses are required to Note 2: Note 3: Normal Mode
Adjust Mode shift the 8-bit Configuration Codes  Voltage Gain VG = (1+ HC) x (1 + D/64)/4 The LE/MOD/CA pulse writes the Configuration
needed by N of MBI5171. D=CCOx2% CC1x2*+CC2x2°+CC3x2°+ Codes to each MBI5171.

CC4x2'+CC5x2°.
Current Gain CG = VG * 37(CM-1)
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Timing Chart for Detecting LED Error

The connection of each MBI5171 is referred to “Timing Chart for Current Adjustment”, shown on P26.

At least 3 CLK Pulses Required (Note 2)

v

- 1 2 3 4 5 < >

<«

N x 8 CLK Pulses (Note 1) th w

N x 8 CLK Pulses (Note 3) T2 3 4 5

ww W\{\Jj\j AYAVAYAY ANVANY AW ! PR AVAVAVANE AV .
O T e x T T Could NOT shiftinto the Shift Register { [ Could shift into the SHift Registers | | ___} )
sb,o 7777 Trr--r1r-"1v-1r 71 """, T = "
Nx8-1 Serial Data (Note 1) 2 1.0 T1=2 CLK
v P o
v v T2 = 2us " v
LE/MOD/CA //LEIMODICA [ ; [y il /I /I
//. A 4 < > 7/ 7 4 ¢
_= — 1 — — T3 (Note 2) /1 /1
OE/SW/ED OE/SW/ED \v/ \ /. / \v /
spo,0 (7 _[Xe X [ORE]
spo,1 (15|34 )Y T
Detected Error Status Codes
v Nx8-2 I
SDO, N-1 {nxs -1 X
A B L
< - — > <« > (o] D >
Sending the serial image data (or test pattern data) v v
serial data k, k =0... (Nx8 1) vSwitching to the Detecting the Error Status | Reading Back the Error Status Codes Resuming to the
Special Mode < #l < > Normal Mode
Note 2: Note 3:
T1 = 2 CLK pluses are required to change input of Shift Register. And, when Short-Circuit  The rising edge of CLK after the rising edge of oEsw/ED would shift
Detection is executed, LEDs should be insufficiently biased during this period. the new serial image data and error codes. An LED error will be
Note 1: T2 = 2 ps is required to obtain the stable error status result. represented by a “0”, to overwrite the original image data “1”. Image

T3 = the third CLK pulses is required before oE/sw/ED goes Voltage High. The rising edge

N x 8 CLK pulses are required to shift the serial
of CLK writes the error status codes back to the MBI5171 built-in Shift Register.

image data N x 8 bits needed by N of MBI5171.

Data k, k = 0... (N x 8 —=1), = all “1” is suggested.
N x 8 CLK pulses shift all N x 8 error results (Error Status Code) via
Node SDO, N-1.
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Application Information

Soldering Process of “Pb-free & Green” Package Plating*

Macroblock has defines "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 is backward compatible to standard 215°C to 240°C reflow
processes which adopt tin/lead (SnPb) solder paste. However, in the whole Pb-free soldering processes and
materials, 100% pure tin (Sn), will all require up to 260°C for proper soldering on boards, referring to J-STD-020B

as shown below.

300
°C ]
255 e 260°C 5°¢
I 200 Sagec S 245 15%
217°C
200 avemgg ?mp_up
rate = 0.7°Che
Eamp Down
150 6°Cfs (max)
100 Peak temperature 245°C~ 260°C < 10s
AYETAge TAmp-up
e =04°Ch
50
25;‘3 rate = 3.3°Ch
0 50 100 150 200 250 300
-
----- Marimum peak temperature
— Recommended reflow profile Acc. J-STD-020B

*Note1: For details, please refer to Macroblock’s “Policy on Pb-free & Green Package”.
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Package Power Dissipation (Pp)
The maximum allowable package power dissipation is determined as Pp(max) = (Tj — Ta) / Ri.a)- When 8 output

channels are turned on simultaneously, the actual package power dissipation is

Pp(act) = (Iop X Vobp) + (lout X Duty x Vps x 8)

Therefore, to keep Pp(act) < Pp(max), the allowable maximum output current as a function of duty cycle is
lout = { [ (TJ — Ta) / Rth(j-a)] - (IDD X VDD) } / Vps/ Duty /8
where Tj = 150°C.

lout vs. Duty Cycle at Rth = 61.65 (°C/W) lout vs. Duty Cycle at Rth = 85.82 (°C/W)
120 120
110 110
100 100 \\
90 90 ™~
80 80
z 70 QE\ 70
E/ 60 = 60
5 5
5]
2 50 - 50
40 40
30 30
20 20
10 10
0 . M . .
XX RERRRERRERER 2R
L O 1w O LW O L’ O LW O ’Ww o ’Ww o L O v O Wuw o R S I - - - - S - - - S - S - - -
- - N ® 0o F ¥ 0 10 0 o~ N~ o 0o 0 9 L O L O W O VW o L 9 W 9O L O L 9 v 9 v 9
Dut Cyc|e -~ -~ -~ N N o (el < < w w © © ~ ~ © © (&} o ‘C_>
y Duty Cycle
CN\GN Device Type CD\GD Device Type
lout vs. Duty Cycle at Rth = 61.63 (°C/W) lout vs. Duty Cycle at Rth = 94.91 (°C/W)
120 120
110 110
100 100
920 90
80 80
z 70 z 70
£ £
S 60 Z 60
g g
L2 50 - 50
40 40
30 30
20 20
10 10
0 0
XXX ERRR R o ° e w w© o o o °
b © b © b O bh O b O b O bW O b O b o b o XXX R R
— -~ N o~ ™ el < < w w © © ~ ~ © © (&} o o w o w o el o o} o w0 o e} o o3 o wn o o} o el o
< - - 8§ & m I T BB OO ~N DD S S
Duty Cycle Duty Cycle
CDW\GDW Device CP\GP Device Type

Condition : Vps = 1.0V, Vpp= 5.0V, 8 output channels active, Ta is listed in the

legend below.
Device Type Rin-a)(°C/W) Note
CN GN 64.35 | 60.20 25°C
CD GD 85.82 | 70.14 55°C
CDW | GDW | 61.63 | 68.67 85°C
CP GP 94.91 | 80.00
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Load Supply Voltage (V. gp)
Considering the package power dissipating limits, users had better operate MBI5171 within Vpg = 0.4V~ 1.0V. If

Viep is higher, for instance, than 5V, Vps may be so high that Ppacy > Ppmax) , Where Vps = Vigp — VE. In this case, it
is recommended to use as low supply voltage as possible or to arrange a voltage reducer, Vprop. The voltage

reducer lets Vps = (Viep —VE) — Vprop- Resistors or Zener diodes can be used as the reducers in the applications as

shown in the following figures.

Voltage Supply Voltage Supply
}VDrop VDrop {
VLED\A “““ Vieo
VF VDS VF VDS

= = MBI5171 MBI5171

Switching Noise Reduction
LED Driver ICs are frequently used in switch-mode applications which always behave with switching noise due to

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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Note: The unit for the outline drawing is mm.

-32-

March 2005, VA.02



8-Bit Constant Current LED Sink Driver with

MBI5171

LED Error Detection and Run-Time Current Adjustment

Product Top-mark Information

The first row of printing———»MBIXXXXXoo00

MBIXXXX o oo

Vol

Product No.

o XXXXXXXXo €¢—

Package Code

Process Code

——The second row of printing

XXXXXXXX ©

Manufacture

|

Device Version Code

Code
Product Revision History
Datasheet version Device version code
VA.00 Not defined
VA.02 -
Product Ordering Information
Part Number Package Type Weight (g) Part Number | “Pb-free & Green” | Weight (g)
Package Type
MBI5171CN P-DIP16-300-2.54 1.02 MBI5171GN P-DIP16-300-2.54 1.02
MBI5171CD SOP16-150-1.27 0.13 MBI5171GD SOP16-150-1.27 0.13
MBI5171CDW | SOP16-300-1.27 0.37 MBI5171GDW | SOP16-300-1.27 0.37
MBI5171CP SSOP16-150-0.64 0.07 MBI5171GP SSOP16-150-0.64 0.07
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