" ALPHA
SEMICONDUCTOR

Excellence in Analog Power Products

AS2720/21/22/23

2A High Current Low Dropout Voltage Regulator
Adjustable & Fixed Output,

Fast Response
ADVANCED INFORMATION)

FEATURES

¢ Adjustable Output Down To 1.2V

® 1% output accuracy @ 3.3V, 5.0V

¢ Qutput Current of 2A

¢ Low Dropout Voltage 370mV(Typ.) @ 2A.

¢ Extremely Tight Load And Line Regulation

¢ Extremely Fast Transient Response

¢ Standard 3-Terminal Low Cost TO-220, TO-263
¢ Reverse-battery and “Load Dump” Protection

¢ Zero-Current Shutdown Mode (5-Pin Versions)
¢ Error Flag Signal Output Out-of-Regulation (5-Pi

PRODUCT DESCRIPTION
The ALPHA Semiconductor AS27
AS2720/21/22/23 is designed for 1

fnst over-current faults, reversed input polarity, reversed load insertion, and positive
3 ng adjusts the reference voltage to 1%. Features such as enable pin, Error flag pin
are also 1ncluded in the 5 pin pac ge

The AS2720/21/22/23 are offered #¥a 3 & 5-pin TO-220 & TO-263 packages compatible with other 3 terminal regulators. For a 3A
low dropout regulator refer to the AS2730 data sheet.

ORDERING INFORMATION
TO-220 TO-220 TO-263 TO-263 OPER.TEMP.
3-PIN 5-PIN 3-PIN 5-PIN RANGE
AS2720U-X AS2721/22/23U-X AS2720T-X AS2721/22/23T-X -45to +125°C
X = Output Voltage (3.0V, 5.0V)
Consult with factory for other fixed output voltages. PIN CONNECTIONS
TO-263-3 Package TO-263-5 Package TO-220-3 Package TO-220-5 Package
ALPHA ALPHA @
AS2720 AS272112223 ALPHA
AS2721 AS2722 AS2723 AS270 ALPHA
1 2 3 1 2345 1) ENABLE 1) ENABLE 1) FLAG AS2721722/23 AS2721 AS2722 AS2723
y " - " 2)INPUT 2) INPUT 2) INPUT 1) ENABLE 1)ENABLE 1) FLAG
3) GND 3) GND 3) GND 2) INPUT 2)INPUT 2) INPUT
4)OUTPUT ~ 4) OUTPUT  4) OUTPUT 3) GND 3) GND 3) GND
5) FLAG 5) ADJUST  5) ADJUST 4) OUTPUT  4) OUTPUT  4) OUTPUT
V GND V.o . 5) FLAG S) ADJUST  5) ADJUST
X Top View
Front View Viy GND Vg 12345
Front View

Top View
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AS2720/21/22/23

ABSOLUTE MAXIMUM RATINGS

Lead Temp. (Soldering, 5 Seconds) ........ccvvvvvvvveernnneen. 260°C Input VOItage ......covvvevvveeveveveerreeeereeeeereeeenns 16V
Storage Temperature Range............cceeeevvveennnns -65° 10 +150°C
Operating Junction Temperature Range

AS2720/21/22/23 Control Section ........... -45°C +125°C

AS2720/21/22/23 Power Transistor .......... -45°C +150°C

ELECTRICAL CHARACTERISTICS (NOTE 1) at Iour= 10mA, T.=25°C, unless otherwise specified.

PARAMETER CONDITIONS Typ AS2720/21/22/23 Units
Min Max
3.3V Version
Output Voltage (Note 2) Tour = 10mA 33 3.270 3.330 v
10mA <Iour< 2A, 4.75V<V <16V 33 3.240 3.360
5.0V Version
Output Voltage (Note 2) Tour = 10mA 5.0 4.95 5.05 A%
10mA <Ioyr< 2A, 5.5VSV <16V 5.0 4.90 5.10
All Voltage Options
Reference Voltage 1.240 1.228 1.252 \"
1.215 1.265
Reference Voltage (Note 8)* 1.203 1.277 v
Line Regulation Io = 10mA, (Vour + 1V) < V< 16V 0.06 0.5 %
Load Regulation Vi = Vour + 5V, 10mA < Tour< Iruiiioan 0.2 1 %
(Note 2, 6)
AV Output Voltage (Note 6) 20 100 ppm/°C
T Temperature Coef.
Dropout Voltage Io = 100mA 80 175 mV
Io=1.5A 250
Io=2A 370 600
Ground Current Io = 1.5A, Vivn = Vour, +1V 10 35 mA
Io=2A 37
Tenppo Ground Pin Current at | Vv = 0.5V less than specified Vour lour = 10mA 0.9 mA
Dropout
Current Limit Vour = 0V (Note 4) 45 3.0 A
Output Noise Voltage CL=10pF 400 V ruis
(10Hz to 100kHz)
I = 100mA CL=33uF 260
Adjust Pin 40 80 nA
Bias Current 120
Reference Voltage (Note 7) 20 ppm/°C
Temperature
Coefficient
Adjust Pin Bias 0.1 nA/°C
Current Temperature
Coefficient
Flag Output (Error Comparator) AS2721/AS2723
Output Leakage Vou =16V 0.01 1.00 pA
Current 2.00
Output Low Device set for 5V. Viy=4.5V 220 300 mV
Voltage ToL = 250pA 200
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AS2720/21/22/23

(Cont.)
Upper Threshold Device set for 5V (Note 9) 60 40 mv
Voltage 25
Lower Threshold Device set for 5V (Note 9) 75 95 mV
Voltage 140
Hysteresis Device set for 5V (Note 9) 15 mV
ENABLE Input AS2721/AS2722
Input Logic Voltage \"
Low (OFF) 0.8
High (ON) 24
Enable Pin Ven =16V 100 600 Y
Input Current 750

VEN = OSV 1 HA

2

Regulator Output (Note 10) 10 A
Current in Shutdown 500

The Bold specifications apply to the full operating temperature range.

Note 1: Maximum positive supply voltage of 60V must be of limited duration (<100msec) and duty cycle.) The maximum continuous supply voltage is 16V.

Note 2: Full load current (Ig) is defined as 1.5A for the

Note 3: Dropout voltage is defined as the input-to output differential when the output voltage drops to 99% of its nominal value with Vour + 1V applied to Vix.

Note 4: Viy = Vour cvommiary +1V. For example, use Viy= 4.3V for a3.3V regulator. Employ pulse-testing procedures to minimize temperature rise.

Note 5: Ground pin current is the regulator quiescent current. The total current drawn from the source is the sum of the load current to the ground current.

Note 6: Output voltage temperature coefficient is defined as the worst case voltage changed divided by the total temperature range.

Note 7: Thermal regulation is defined as the change in the output voltage at a time T after a change in power dissipation is applied, excluding load or line regulation effects.
Specifications are for a 200mA load pulse as Viy = 20V (a 4W pulse) for T = 10ms.

Note 8: VREF < VOUT < (V[N — 1), 2.3v< V[NS 16V, 10mA <IL £ IFL, TI< T.TMAX

Note 9: Comparator threshold is expressed in terms of a voltage differential at the Adjust terminal below the nominal reference voltage measured a 6V input. To express
these thresholds in terms of output voltage change, multiply the error amplifier gain = Vour/Vrer = (R1 + R2)R2. For example, at a programmable output voltage of 5V, the
Error output is guaranteed to go low when the output drops by 95mVx 5V/ 1.240V =38mV. Threshold remain constant as a percent of Vour as Vour is varied, with the
dropout warning occurring at typically 5% below nominal, 7.7% guaranteed.

Note 10: VEN < 0.8V and V[NS 16V, VOUT =0.
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AS2720/21/22/23

APPLICATION HINTS

The ALPHA Semiconductor AS2720/21/22/23 incorporates
protection against over-current faults, reversed load insertion,
over temperature operation, and positive and negative
transient voltage. However, the use of an output capacitor is
required in order to insure the stability and the performances.

Thermal Consideration

Although the AS2720/21/22/23 offers some limiting circuitry
for overload conditions, it is necessary not to exceed the
maximum junction temperature, and therefore to be careful
about thermal resistance. The heat flow will follow the
lowest resistance path, which is the Junction-to-case thermal
resistance. In order to insure the best thermal flow of the
component, a proper mounting is required. Note that the case
of the device is electrically connected to the output. In case

v ALPHA Vour
w AS2720

Fig.2 Basic Fixed Regulator

v ALPHA ® Vour
™ | AS2720 J_
i GNDL ADJ l

Fig.2 Basic Adjustable Regulator

the case has to be clectrically isolated, a thermally conductive
spacer can be used. However do not forget to consider its
contribution to thermal resistance.

Assuming:
V]N = 10V, VOUT = 5V, IOUT = 15A, TA = 9OOC, GCASE=
1°C/W (no external heat sink, no wind)

Power dissipation under these conditions
Pp = (Viv— Voun) * Iour=7.5W

Junction Temperature
Ty=Ta + Pp * (Ocasgt+ O1c)

For the Control Section
Ty;=90°C + 7.5W*(1°C/W + 0.6°C/W) = 102°C
102°C < Tyuncrion max for the control section.

For the Power Section
Ty =90°C + 7.5W*(1°C/W + 1.6°C/W) = 104.5°C
104.5°C < Tyynemon max for the power transistor.

In both case reliable operation is insured by adequate junction
temperature.

Alpha Semiconductor Inc. 1031 Serpentine Lane. Pleasanton, CA 94566 Tel: (9250 417-1391 Fax: (925) 417-1390

Rev.12/3/98



