AiT Semiconductor Inc. A8180A

www.ait-ic.com LED LIGHTING DRIVER
1A LED DRIVER WITH 40VNDMOS INTERNAL SWITCH

DESCRIPTION FEATURES

The A8180A is a continuous mode inductive step- ®  Simple low parts count

down converter, designed for driving single or e Internal 40V NDMOS switch
multiple series connected LEDs efficiently from a e 1A output current
voltage source higher than the LED voltage. The ¢ Single pin on/off and brightness control Using
device operates from an input supply between 6V DC voltage or PWM
and 36V and provides an externally adjustable e  Softstart
output current of up to 1A. Depending upon supply ) o
voltage and external components, this can provide ®  Highefficiency (up to 97%)
up to 30 watts of output power. The A8180A includes ®  Wide input voltage range: 6V to 36V
the output switch and a high-side output current ®  Open LED Protection
sensing circuit, which uses an external resistortoset ®  Short LED Protection
the nominal average output current. ®  Up to TMHz switching frequency
®  Typical 5% output current accuracy
Output current can be adjusted below the set value, @  Available in SOT89-5 package
by applying an external control signal to the Vser pin.
The Vser pin will accept either a DC voltage or a
APPLICATIONS

PWM waveform. The soft-start time can be
increased using an external capacitor from the Vser ®  Low voltage halogen replacement LEDs
pin to ground. Applying a voltage of 0.2V or lowerto ®  Low voltage industrial lighting

the Vser pin turns the output off and switches the ®  LED back-side lighting

device into a low current standby state.

A8180A is available in SOT89-5 package.

TYPICAL APPLICATION
ORDERING INFORMATION b
1<
—_
o0
Package Type Part Number \
SOT89-5 A8180AK5R M
K5 o VIN ISENSE Y
SPQ: 1,000pcs/Reel A8180AK5VR
b L
V: Halogen free Package 10uF A8180A 100uH
Note g 9 _-I:
R: Tape & Reel o—|VSET LX
AIT provides all RoHS products GND
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AiT Semiconductor Inc. A8180A

www.ait-ic.com LED LIGHTING DRIVER
1A LED DRIVER WITH 40VNDMOS INTERNAL SWITCH

PIN DESCRIPTION

VIIN ISENSE
A8180A
SOT89-5
®
LX GND Vser
SOT89-5, K5
Top View
Pin# | Symbol Function
1 LX Drain of NDMOS switch.

2 GND Ground (0V).

Multi-function On/Off and brightness control pin:

 Leave floating for normal operation.

+ Drive to voltage below 0.2V to turn off output current

+ Drive with DC voltage (0.3V < Vser< 2.5V) to adjust output current from 12% to 100%

3 Vser of loutnom

* Drive with PWM signal from open-collector or open-drain transistor, to adjust output
current. Adjustment range 1% to 100% of loutnom for f < 500Hz

» Connect a capacitor from this pin to ground to increase soft-start time.

(Default soft-start time = 0.1ms. Additional soft-start time is approx.1.5ms/1nF)

4 | Connect resistor Rs from this pin to Vin to define nominal average output current
SENSE
loutnom = 0.1/Rs

5 ViN Input voltage (6V to 36V).
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AiT Semiconductor Inc. A8180A

www.ait-ic.com LED LIGHTING DRIVER
1A LED DRIVER WITH 40VNDMOS INTERNAL SWITCH

ABSOLUTE MAXIMUM RATINGS

VN, Input Voltage 38V
Viep, Vcs, Voltage on LX, Isense -0.3V ~Vpp +0.3V
Vext, Voltage on Vser -0.3V ~ +6V
lout, Output Current 1.5A
Pob, Power Dissipation, SOT89-5 S00mW

1300mW ( PCB mounted ) *
Ty, Junction Temperature 125°C
Tstc, Storage Temperature Range -40°C ~ 150°C
Lead Temperature 300°C,5sec
Thermal Resistance 76.92°C/W

Stresses above may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at
these or any other conditions beyond those indicated in the Electrical Characteristics is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

* The power dissipation figure shown in PCB mounted. Please refer to page9 for details.
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AiT Semiconductor Inc. A8180A

www.ait-ic.com LED LIGHTING DRIVER
1A LED DRIVER WITH 40VNDMOS INTERNAL SWITCH

ELECTRICAL CHARACTERISTICS

Test conditions: Vin =16V, Ta = 25°C, unless otherwise noted

Parameter Symbol Conditions Min. | Typ. | Max. | Units
Input Voltage Vin 6 36 \Y,
Rs=0.3Q 333 mA
Output current ILep
Rs=0.1Q 1 A
Shutdown current Isp VseT pin grounded 20 MA
Quiescent current without switching la Vser pin floating, Vin=16V 0.4 mA

Measured on lsense pin with
Mean current sense threshold voltage Vsense 95 | 100 | 105 | mV
respect to Vin

Sense threshold hysteresis Vsense_hys 13 %
Isense pin input current Isense Vsense = ViN— 0.1 8 HA
Vset range on Vset pin Ven For DC dimming 0.3 2.5 Vv
DC voltage on Vser pin to enable Venon | Ven rising 0.25 \%
DC voltage on Vser pin to disable Venoft | Ven falling 0.2 \%
LX switch on resistance Rux @ILX=100mA 0.3 Q
LX switch leakage current ILx(eak) 5 MA
ViN=16V,
Soft start time Tss 1.5 ms
Cen =1nF
] ViN=16V, Vo=9.6V (3 LEDS),
Operating frequency Fix 233 kHz
L=47uH, Al=0.25A (ILED=1A)
Recommended minimum switch ON time | Ton_rec | For 4% accuracy 500 ns
Recommended maximum switch
FLxmax 1.0 MHz
frequency
Max duty circle 98 %
Recommended duty cycle range Dux 25 75 %
Internal comparator propagation delay Tep 45 ns
Over temperature protection Totp 150 °C
Temp protection hysteresis ToTp_hys 40 °C
Current limit Ixtmax | Peak inductor current 1.5 A

e —
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AiT Semiconductor Inc.

A8180A

LED LIGHTING DRIVER
1A LED DRIVER WITH 40VNDMOS INTERNAL SWITCH

TYPICAL PERFORMANCE CHARACTERISTICS

Test conditions: Ta=25°C , Vin=16V,unless otherwise noted.

Fig.1 Efficiency vs. Input Voltage
(Rs=0.3Q, L=100uH)
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Fig.3 Efficiency vs. Input Voltage
(Rs=0.1Q, L=33uH)
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Fig.5 Frequency vs. Input Voltage
(Rs=0.15Q), L=47uH)
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Fig.2 Efficiency vs. Input Voltage
(Rs=0.15Q), L=47uH)
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Fig.4 Frequency vs. Input Voltage
(Rs=0.3Q, L=100uH)
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Fig.6 Frequency vs. Input Voltage
(Rs=0.1Q, L=47uH)
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Fig.7 Quiescent Current vs. Input Voltage
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Fig.9 Duty Cycle vs. LED Current
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Fig.11 LED Current vs. Vset (Rs=0.15Q, L=47uH)
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Fig.8 Shutdown Current vs. Input Voltage
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Fig.10 LED Current vs. Vset (Rs=0.3Q, L=100uH)
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Fig.13 Start-up Waveforms
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Fig.14 Dimming Waveforms (PWM=50%) Fig.15 Pulse skip mode
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DETAILED INFORMATION

Setting nominal average output current with external resistor Rs
The nominal average output current in the LED(s) is determined by the value of the external current sense

resistor (Rs) connected between Vin and Isense and is given by:

0.1

loutnom = —
S

The table below gives values of nominal average output current for several preferred values of current

setting resistor (Rs) in the typical application circuit shown on page 1

Nominal Average Output Current (mA) Rs(Q)
1000 0.1
760 0.13
667 0.15
333 0.3
167 0.6

The above values assume that the Vser pin is floating and at a nominal voltage of Vrer (1.25V). Note that
R =0.1Q is the minimum allowed value of sense resistor under these conditions to maintain switch current

below the specified maximum value. It is possible to use different values of Rs if the Vser pin is driven from
an external voltage.

e —
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PACKAGE INFORMATION

Dimension in SOT89-5 (Unit: mm)
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b b1 b
Symbol MILLIMETERS
Min. Max.
A 1.400 1.600
b 0.320 0.520
b1 0.380 0.580
B 2.300 2.600
3.940 4.400
C1 0.800 1.200
D 4.400 4.600
D1 1.550 TYP
e 1.500 TYP
H 0.350 0.470
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IMPORTANT NOTICE

AiT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to
discontinue 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.

AiT Semiconductor Inc.'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 server property, or environmental damage. In order to minimize
risks associated with the customer's applications, the customer should provide adequate design and operating

safeguards.

AiT Semiconductor Inc. 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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