THREE FOLD SERIAL LED DRIVER W/BYPASS
INTEGRATED SHORT CIRCUIT & BREAK DETECTION A8130

Description Features
The A8130 is a 12V constant current LED ® 12V Supply Voltage
driver, control up to three LEDs in series. The ® Drives Up to 3 LEDs in Series
supply voltage of the A8130 ranges from 10V ®  Programmable Current Sink for 5-30mA
up to 14.4V or a maximum voltage of 21V for ®  Minimize External Components required
short time. Necessary for operation is only ® Bypass broken LEDs and Check LED Current
one external resistor, which defines the LED ® ALED Break Does Not Lead to a Black-Out of a
current in a range from 5mA up to 30mA. Complete Three-Fold LED String
The A8130 can parallel using in several ®  Compatible with all LED Colors (Red, Yellow, Green,
devices, uniformly distributed current is Blue, White & UV)
guaranteed by the current control also at a ® 8Pin SOP package
failure of a single LED. Application
The A8130 is available in 8Pin SOP package. ®  Third (High Mounted) Brake Lights
Ordering Information ® LCD Backlight Unit
SOPS8 A8130M8 (Tube) ®  Automotive Lighting
A8130MR8 (T/R) ®  Decoration Light Strings
Typical Application
Pin Assignment 12V
mﬂf%ﬁl
TEST1 Mp [T1 8 Vcee !
lrer 2 [ [T1 7LEDH
TEST 3 [T 11 6 LED M
GND 4 O T1 5LEDL 1

Pin Description

Pin#| Name Description
1 TEST |No Connection

Irer Reference Current
TEST |No Connection
GND |Ground
LEDL |LED Low
LEDM |LED Mid
LEDH |LED High

GND

Vce Input Voltage

O |IN[O|a|r~]W|DN

4-Chain of 3 LEDs each driven in parallel

Advanced Innovation Technology Corp. Page 1/7
www.ait-ic.com Rev 1.0



THREE FOLD SERIAL LED DRIVER W/BYPASS
INTEGRATED SHORT CIRCUIT & BREAK DETECTION A8130

Absolute Maximum Ratings

Vce -0.3 ~ +18.5V
Output Current 100mA
Operating Junction Temperature Range -20 ~ +125°C
Storage Temperature Range -40 ~ +150°C

Electrical Characteristics
Vce=12.4V, Tp,=22.5°C, unless otherwise specified.

Parameter Conditions Min Typ Max Unit
Supply Voltage 7.0 18.0 \%
LED Current (I gpr) Note1 4.5 33 mA
Y

HEP Switch Off
Vieom Vce \%
Current Flow Through LED
VLEDL
Clamping Voltage 26 V
Vce-ViepH Switch On
V' eon-ViEDMm Current Flow through Switch
VLEDM'VLEDL
Voltage at Izer Pin 4.4 V
Vce Clamping Voltage 18.4 Y
Current Through Vcc 100 mA
Clamping Diode

Note1: LED Current as a function of the reference resistor

ILep Rger
5 mA 329 kQ
10 mA 182 kQ
20 mA 94 kQ
30 mA 62 kQ
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THREE FOLD SERIAL LED DRIVER W/BYPASS
INTEGRATED SHORT CIRCUIT & BREAK DETECTION

Block Diagram
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THREE FOLD SERIAL LED DRIVER W/BYPASS
INTEGRATED SHORT CIRCUIT & BREAK DETECTION A8130

Detailed Information

Normal Operation

Normally, if LEDs are driven in series, a failure in one LED will lead to the malfunction of the whole chain.

Bypass Function

The A8130 supervises the current through the LED chain and bypasses all defective LEDs, keeping the
remaining LEDs functional. If A8130 detects an anomaly in the current through the LED chain, the A8130 tries
to re-establish the current flow by bypassing different LEDs and combinations of LEDS. The maximum test time

is 1.4ms.

Constant Current
The A8130 provides a constant current sink, keeping the LED current independent of Vcc and the number of

LEDs in a string.

Operation with PWM Control

As a Zero LED current state may interfere the break detection sequence, it should be avoided to switch the LED
completely on and off to control brightness by a PWM signal.

It is possible to switch between minimum and maximum current by switching the reference current Izer with a
PWM signal, see below Fig. A: Rger=332K, then I gp=5mA, B: Rrer=62K, then I gp=30mA.

200n
A C1
GND —F—
; B AB130 -
270K | 62K —Ine Vee g
Vece
Iref LedH
E2 R1 — NC LedM

GND  LedL

Thermal Design
Worst case condition for the power are when all LEDs are broken, so the full voltage drop along the A8130.
Roughly the power can be calculated as the product of supply voltage and LED current, neglecting the current

consumption by the A8130 itself.

Ta Pmax
25°C 550 mW
50°C 420 mW
75°C 280 mW
100°C 140 mW
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THREE FOLD SERIAL LED DRIVER W/BYPASS
INTEGRATED SHORT CIRCUIT & BREAK DETECTION

Application Example

21LEDs for 77 LED Backlight Unit Solution:
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THREE FOLD SERIAL LED DRIVER W/BYPASS
INTEGRATED SHORT CIRCUIT & BREAK DETECTION A8130

Packaging Information

Dimension in SOP8 Package (Unit: mm)
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THREE FOLD SERIAL LED DRIVER W/BYPASS
INTEGRATED SHORT CIRCUIT & BREAK DETECTION A8130

IMPORTANT NOTICE

Advanced Innovation Technology Corp. (AiT) reserves the right to make changes to any its
product, specifications, to discountinue any integrated circuit product or service without notice,
and advises its customers to obtain the latest version of relevant information to verify, before
placing orders, that the information being relied on is current.

Advanced Innovation Technology Corp.'s integrated circuit products are not designed,
intended, authorized, or warranted to be suitable for use in life support applications, devices
or systems or other critical applications. Use of AIT products in such applications is
understood to be fully at the risk of the customer. As used herein may involve potential
risks of death, personal injury, or servere property, or environmental damage. In order to
minimize risks associated with the customer's applications, the customer should provide
adequate design and operating safeguards.

Advanced Innovation Technology Corp. assumes to no liability to customer product design or
application support. AIT warrants the performance of its products of the specifications
applicable at the time of sale.
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