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1 Description

The AT380 is a highly integrated single or multi cell LED driver for applications where step-up
voltage conversion from a very low input voltage is required. These applications mainly
operate from 1.5V or 1.2V cells. The IC generates constant current pulses that are ideal for
driving single or multiple LEDs over a wide range of operating voltages. The AT380 provides a
simple to use, low cost, space saving and easy to layout solutions.

The AT380 uses a PFM control technique to drive an internal switching transistor which has a
low saturation resistance. This ensures high efficiency, even for input voltages as low as 1V.
The IC can start up under full load and operates down to an input voltage of only 0.9V typical.
The AT380 is offered in the space saving SOT23 package or in die form, offering an excellent
cost vs performance solution for single cell LED driving applications.

2 Features

* 80% efficiency

* User adjustable output current

* Single cell operation

* Low saturation voltage switching transistor
* Simple application circuit

* Low external component count

* SOT23 package

* Available also in die form

3 Applications

LED flashlights and torches
LED backlights
White LED driver
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4 Pin connections

AT380DS001V1.0E

5 Typical application circuit

Vin O "‘"G"
Vee[d :
Vee
[3]GND AT380 | Vourf?
GND
Vour[2] 3 Y ¥ LED!
TOD view GND [}
6 Absolute maximum ratings
Supply voltage (Vcc) -0.6V to 18V
Output voltage (Vourt) -0.6V to 20V
Supply current 20mA
Output switch current 200mA
Power dissipation SOT23-3 450mwW

Power dissipation die

1w

Operating temperature range

0° Cto+85° C

Storage temperature range

-55° Cto +150° C

7 Electrical characteristics

Measured at Tomp =25° C,L =1001 H and Vcc = 1.5V unless otherwise specified.

Parameter Conditions Limits Units
Min. Typ. | Max
Supply voltage operating range 1.2 18 \%
Minimum supply start-up voltage 1.2 18 \%
Switch current Vour = 1.0V 65 80 95 mA
Switch saturation voltage lvoutr = 50mA 0.3 0.5 \/
Mean LED current Viep = 3.5V 18 mA
Efficiency Viep = 3.5V 75 %
Operating frequency Viep = 3.5V 160 kHz
Discharge pulse width 1.4 2.2 3.0 ns
e« 2 o
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8 Pin descriptions

Vee[1]
[3]GND

VOUTE

Top view
Pin No. | Name Description
1 Ve Supply voltage, generally Alkaline, NiMH or NiCd single cell
2 Vour Switch output external inductor/LED
3 GND Ground

9 Ordering information

Device Package Part Mark

AT380FH SOT23 380

10 Typical characteristics

LED Current vs Supply Voltage for L = 100uH Ivee vs Supply Voltage for L = 100uH
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Supply Voltage Vvce (V) Supply Voltage Wwee (V)
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Efficiency vs Supply Voltgae for L = 100uH

Efficiency (%)
=]

0.5 1 15 2 25 3

Supply Voltage Vvcce (V)

LED Current vs Supply Voltage
for L =22, 47, 68 & 100uH

LED Current ILed {ma)

1 11 1.2 1.3 1.4 1.5
Supply Voltage Vvce (V)

——L = 100uH L = 68uH ——L = 47uH — L = 22UH

Frequency vs Supply Voltage
for L= 22, 47, 68 & 100uH

Frequency (kHz)

1 1.5 2 25 3

Supply Voltage Veoc (V)

——L = 100uH L = 68uH —f—L = 4TuH ——L = 22uH

11 Device description

AT380DS001V1.0E

Operating Waveforms

3
CHI=SHm A

CH2m 1Y

Tus /div

Channel 1 (lower): LED current ILed. 50mA/div.
Channel 2 (upper): Voltage at Vout pin. 1V/div

LED Current vs Supply Voltage
for L=22, 47, 68 & 100uH
80

LED Cument ILed (mA)

Supply Voltage Vvce (V)

—a—L = 100uH L = 68uH ——L = 4TuH

L=22uH

Efficiency vs Supply Voltage
for L= 22, 47, 68 & 100uH
120

Efficiency (%)

1 15 2 25 3
Supply Voltage Vvce (V)

L = 68uH =L = 47uH — L = 22uH

The AT380 is non-synchronous PFM, DC-DC controller IC which, with a high performance
internal transistor, for a high efficiency boost converter for use in single cell applications. A

block diagram is shown in Figure 1.
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Figure 1 AT380 Block diagram

The on chip comparator forces the driver circuit and therefore the internal switching transistor
to switch off when the voltage at Isgnse €xceeds 20mV. This threshold is set by an internal
reference circuit and divider. The voltage at Isense iS taken from a current sense resistor
connected in series with the emitter of the switching transistor. This resistor is chosen to give
20mV at Isgnse for an emitter current of 8OmaA.

A monostable following the output of the comparator forces the turn-off time of the output stage
to be typically 2.2_s. This ensures that there is sufficient time to discharge a significant
proportion of the energy stored in the inductor coil before the next On period.

With every On pulse the switching transistor is kept on until the voltage across the
current-sense resistor exceeds the threshold of the ISENSE input. The On-pulse length, and
therefore the switching frequency, is determined by the programmed peak current, the input
voltage and the input to output voltage differential. See applications section for details.

The Driver circuit supplies the internal switching transistor with a fixed drive current. To
maximize efficiency the internal transistor is switched quickly, typically being switched off
within 30ns.

12 Application notes

Typical application circuit
Figure 2 shows a typical boost circuit for 18mA LED current from a single cell 1.5V supply. The
inductor value is 1001H. The operating frequency is typically 160kHz typical for 1.5V supply.

V AN
0 L1
1 100uH
Vee
AT380 | Vourk2 T
GND
3 W > LEDA
GND O

Figure 2 Typical application circuit
The LED current can be set by the choice of inductor values described below.

Inductor selection and current setting
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Figure 3 shows the LED current vs the supply voltage while Figure 4 shows the switching
frequency vs the supply voltage for various inductor values. Figure 3 and 4 can be used as
guides to the inductor value selection. The inductor should have a low DC resistance for high
efficiency.

The switching frequency is dependent on the programmed peak current, the input voltage, the
input to output voltage differential and the inductor value.

LED Current vs Supply Voltage Frequency vs Supply Voltage
for L =22, 47, 68 & 100uH for L= 22, 47, 68 & 100uH

Frequency (kHz)

LED Current ILed (mA)

150 .\k.—/
50
1 1.1 1.2 1.3 1.4 1.5 1 H5 - 25
Supply Voltage Vvcc (V) Supply Voltage Vee (V)
—— L = 100uH L = 6BuH —iF—L = 47uH ——L = 22uH e L. = 100uH L = 68uH sl L. = 4TuH e L = 220uH
Figure 3 The LED current vs the supply Figure 4 Switching frequency vs the
voltage for various inductor values supply voltage for various inductor values

Bootstrap operation

The AT380 can be operated in bootstrap mode, as shown in Figure 5, to operate down to 0.7V
typical after the initial successful start up. The operation down to 0.7V typical allows further cell
energy to be extracted beyond typically quoted end of battery voltage of approx. 0.9. This
prolongs the battery use time. (Note: Some batteries may have low voltage protections and
may switch the supply off.) The schotkky diodes, D1 and D2, should have a very low forward
voltage, e.g. of such part is Zetex ZHCS400 (SOD323 package) or Zetex BAT54C (dual
schotkky diode with common Cathode). The start up voltage is 0.9V typical without bootstrap,
however, due to the additional schotkky, D1, being in the path of the supply to the Vcc pin, the
start up voltage can be 1.1V typical for the bootstrap cornfiguration.

J
D2
N
L1
Vin ” 100uH
D1 :
Vee
Cl1=—= Vour 2
1uF ano | AT380
3 Y > D1
GND I

Figure 5 AT380 in bootstrap mode
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13 Package outline - SOT23
E
e
o} [Hr———— | SR R (1
3 leads
D
— | S— N— j
Dim. Millimeters Inches Dim Millimeters Inches
Min. Max. Min. Max. Min. | Max. Min. | Max.

A - 1.12 - 0.044 el 1.90 NOM 0.075 NOM
Al 0.01 0.10 0.0004 | 0.004 E 2.10 2.64 0.083 0.104

b 0.30 0.50 0.012 0.020 E1l 1.20 1.40 0.047 0.055

c 0.085 0.20 0.003 0.008 L 0.25 0.60 0.0098 0.0236

D 2.80 3.04 0.110 0.120 L1 0.45 0.62 0.018 0.024

e 0.95 NOM 0.037 NOM - - - - -

You are appreciated for using or commenting on our products. All documents are available
at our website http://www.analogtek.com.cn, and can be downloaded freely. Thank you!

AnalogTek
PSR R A 7]
February 22, 2009

THE END

7 e

PO T AT R X e 1l — B e ik bl A9 #: 5 2% Tel: +086-027-87778006; Fax: +086-027-87778006

www.analogtek.com.cn



http://www.analogtek.com.cn/

	1  Description 
	2  Features 
	3  Applications 
	4  Pin connections
	5  Typical application circuit
	6  Absolute maximum ratings
	7  Electrical characteristics 
	8  Pin descriptions
	9  Ordering information
	10  Typical characteristics
	11  Device description 
	12  Application notes 
	13  Package outline - SOT23

