AT5205

150mA Low-Noise LDO Regulator

e

FEATURES

e Low —Noise Output

e High Output Voltage Accuracy

e Guaranteed 150mA Output

e Low GND Current

e Low Dropout Voltage

e Extremely Tight Load and Line Regulation
e Very Low Temperature Coefficient

e Current and Thermal Limiting

e Reverse-Battery Protection

APPLICATION

e Cellular Telephones

e Laptop, Notebook, and Palmtop Computers
e Battery-Powered Equipment

e PCMCIA Vcc and Vpp Regulation / Switching
e Consumer / Personal Electronics

e SMPS Post-Regulator / DC-to-DC Modules

e High-Efficiency Linear Power Supplies

ORDER INFORMATION

AT 5205- X.X KE R

Shipping:
IAT R: Tape & Reel
Circuit Type T: Tube
KE: SOT-25
Output Voltage:
KG: SOT-89

A=ADJ, 2.5= 2.5V,
3.0= 3.0V, 3.3= 3.3V,
5.0= 5.0V

(KG type is only available
in Fixed Output Version)
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DESCRIPTION

The AT5205 series voltage regulators are
specifically designed for use as a power source for
video instruments, handheld communication
equipment, and battery powered equipment.
The AT5205 series voltage regulator ICs feature a
high accuracy output voltage and low GND current.
Each device contains a voltage reference unit, and
error amplifier, a driver transistor, and resistors for
setting output voltage, and a current limit circuit.
These devices are allow construction of an efficient,
constant voltage power supply circuit.

The AT5205 is available in fixed and adjustable
output voltage versions in a small SOT-25 surface
mount package. The fixed version also available in

SOT-89 surface mount packages.

PIN CONFIGURATIONS (tor VIEW)

SOT-25
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(TAB is connected to Pin2)
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150mA Low-Noise LDO Regulator

Immense Advance Tech.

PIN DESCRIPTIONS

Pin Name Pin Description
GND Ground. For SOT-25 package type, GND pin connect to a large copper pad or plane to
channel heat from IC.
Vin Regulator Input supply voltage can range 2.5V to 16V. For SOT-89 package, type Vin pin
connects to a large copper pad or plane to channel heat form the IC.
VouTt Regulator Output.
BYP Reference Bypass: Connect external 470pF capacitor to GND to reduce output noise. May
be left open.
Feedback for setting the output voltage, connect external resistors network for adjustable
ADI output. Voyr - 1242(R1+R2) Volts
R1
Enable/Shutdown (Input): CMOS compatible input. Logic high = enable; logic low or open
=N = shutdown.

TYPICAL APPLICATION CIRCUITS

AT5205-X.X
Vio———Vin  Vour Vour
Low-Noise Operation'(jjD Cour = 2.24F
Cour 2 2.2uF 1 l: (Tantalum)
AT5205-X.X
Vin o—r Vi Vour 4I_OVOUT
ENABLE Cour = 2.24F
SHUTDOWN ), ——EN ~\ B 77 out
EN GND | (Tantalum)
EN (pin 3) may be —
connected directly CBYP - ; :
to Vi, (pin 1) Low—Nouse Operanon
Basic Operation:
Cgyp =not used, Cq 7 = 1pF
AT5205-ADJ

VIN O— VIN VOUT VOUT

Cour = 2.2uF

l (Tantalum)

RZICBYP Vour=Vrer (1+R2/R1)

ENABLE ADJ
SHUTDOWN _I—EN— ENGND

Viep=1.242V
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BLOCK DIAGRAM

(Adjustable Voltage)
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Thermal Shutdown
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& Ref.
ENLJ 1
Current Limit
Thermal Shutdown
GND
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ABSOLUTE MAXIMUM RATINGS (Note 1)

Parameter Symbol Max Value Unit
Supply Input Voltage VIN -20 to +20 \%
Enable Input Voltage EN -20 to +20 w
Maximum Junction Temperature T3 125 T
Storage Temperature Range Tste -60 to +150 T
Lead Temperature(Soldering) 5 Sec. TLEAD 260 T
SOT-25 300
Power Dissipation Pp @ Ta=25T Pp mw
SOT-89 640
) ) ) SOT-25 333
Thermal Resistance Junction to Ambient (Note 2) 0;a TIW
SOT-89 156
SOT-25 106.6
Thermal Resistance Junction to Case Bic TIW
SOT-89 100

RECOMMENDED OPERATING CONDITIONS (Note 3)

Parameter Symbol Operation Conditions Unit
Supply Input Voltage VN 2.5t0 16 Y
Enable Input Voltage EN 0to VN \Y
Operating Junction Temperature Range T3 -40 to +125 T
Operating Ambient Temperature Range Topra -40 to +85 T

Note 1: Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device. These are for stress
ratings. Functional operation of the device at these or any other conditions beyond those indicated in the operational sections of
the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may remain possibility
to affect device reliability.

Note 2: Thermal Resistance is specified with the component mounted on a low effective thermal conductivity test board in free air at

Ta=25T.
Note 3: The device is not guaranteed to function outside its operating conditions.

Rev2.0 Sep. 2014 www.iatiat.com RoHS Compliant and Halogen Free




e

AT5205

150mA Low-Noise LDO Regulator

Immense Advance Tech.

ELECTRICAL CHARACTERISTICS

VN = Vout +1V; I = 100pA; C| =1.0pF; Ta= 25T, boldface type apply over full operating temperature range, unless otherwise noted.

Parameter Symbol Conditions Min | Typ | Max Unit
-1 -1
Output Voltage Accuracy Vourt Variation from specified VOUT 5 2 %
Feedback Voltage
i VREE (Note 4) 1.223 | 1.242 | 1.260 Y
(For Adjustable Voltage)
Output Voltage
o AVouT/AT | (Note 5) 40 ppm /T
Temperature Coefficient
. ) 0.004 | 0.012
Line Regulation REGUNE | ViN= Vourt + 1V to 16V %/V
0.050
) 0.02 0.2
Load Regulation REGLoAD [L=0.1mA to 150mA, (Note 6) 0.5 %
IL=100uA 10 50
70
[L=50mA 110 150
Dropout Voltage (Note 230
\5) mV
7) [L=100mA 140 250
300
I[L=150mA 165 275
350
[L=100pA 120 160
180
[L=50mA 350 600
Ground Pin Current 800
leND A
(Note 8) I[L=100mA 600 | 1000 H
1500
[L=150mA 1300 | 1900
2500
Ripple Rejection RSRR f = 100Hz, I_ =0.1Ma 65 dB
Current Limit LMt VouTt = 0V 320 600 mA
, AVoutl A
Thermal Regulation (Note 9) 0.05 % /V
Pp
IL=50mA, C = 2.2uF,
Output Noise €no - - g 260 nV/vHz
470pF from BYP to GND

Rev2.0 Sep. 2014
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ELECTRICAL CHARACTERISTICS (CONTINUED)

VIN = VOUT +1V; IL = 100pA; CL =1.0uF; TA= 25T, boldface type apply over full operatin g temperature range, unless otherwise noted.

Parameter Symbol Conditions Min | Typ | Max | Unit
Enable
. . VEN < 0.4V (Shutdown) 0.01 1
Ground Pin Quiescent Current lo MA
VEN < 0.18V (Shutdown) 5
. 0.40
Enable Input Logic-Low Voltage ViL Regulator Shutdown 0.18 \%
Enable Input Logic-High Voltage A Regulator Enabled 2.0 Vv
V|L<0.4V 001 -1
e HA
V|L<0.18V -2
Enable Input Current
2 5 35 A
I ViH=2.0V M
IH IH 40

Note 4: The AT5205-ADJ maintains a fixed 1.242 (typ) reference between the Vgoyt pin and ADJ pin for the ADJ version. Moreover, the
output voltage of ADJ version must be set between 1.5V to 12V.

Note 5: Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.

Note 6: Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load regulation in
the load range from 0.1mA to 150mA. Changes in output voltage due to heating effects are covered by the thermal regulation
specification.

Note 7: Dropout Voltage is defined as the input to output differential at which the output voltage drops 2% below its nominal value
measured at 1V differential.

Note 8: Ground pin current is the regulator quiescent current plus pass transistor base current. The total current drawn from the supply is
the sum of the load current plus the ground pin current.

Note 9: Thermal regulation is defined as the change in output voltage at a time “t” after a change in power dissipation is applied,

excluding load or line regulation effects. Specifications are for a 150mA load pulse at V,y = 16V for t = 10ms.
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TYPICAL CHARACTERISTICS
(1) Power Supply Rejection Ratio
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(3) Dropout Voltage vs. Output Current
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APPLICATION INFORMATION

Enable / Shutdown

Forcing EN (enable/shutdown) high (>2) enables the
regulator. EN is compatible with CMOS logic gates.
If the enable/shutdown feature is not required,

connect EN (pin 3) to VN (supply input, pinl).

Input Capacitor

A 1pF capacitor should be placed from Vy to GND if
there is more than 10 inches of wire between the
input and the acfilter capacitor or if a battery is used

as the input.

Reference Bypass Capacitor

BYP (reference bypass) is connected to the internal
voltage reference. A 470pF capacitor (Cgyp)
connected from BYP to GND quiets this reference,
providing a significant reduction in output noise.
Cgyp reduces the regulator phase margin; when
using Cgyp, output capacitors of 2.2uF or greater
are generally required to maintain stability.

The start-up speed of the AT5205 is inversely
proportional to the size of the reference bypass
capacitor. Applications requiring a slow ramp-up of
output voltage should consider larger values of
Cgyp. Likewise, if raped turn-on is necessary,
consider omitting Cgyp.

If output noise is not a major concern, omit Cgyp

and leave BYP open.

Output Capacitor

An output capacitor required between Voyrt and
GND to prevent oscillation. 2.2uF minimum is
recommended. Larger values improve the
regulator’s transient response; the output capacitor

value may be increased without limit.

Rev2.0 Sep. 2014
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The output capacitor should have an ESR (effective
series resistance) of about 5W or less and a
resonant frequency above 1MHz. Ultra-low-ESR
capacitors can cause a low amplitude oscillation on
the output and/ or under damped transient response.
Most tantalum or aluminum electrolytic capacitors
are adequate; film types will work, but more
expensive. Since many aluminum electrolytics have
electrolytes that freeze at about -30C, solid
tantalums ate recommended for operation below
-25T.

At lower values for output current, less output
capacitance is required for output stability. The
capacitor can be reduced to 0.47uF for current

below 10mA or 0.33uF for current below 1mA.

No-Load Stability

AT5205 will remain stable and in regulation with no
load (other than the internal voltage divider) unlike
many other voltage regulators. This is especially

important in CMOS RAM keep-alive applications.

Thermal Considerations

AT5205 is designed to provide 150mA of continuous
current in a small SOT-89 package. Maximum
power dissipation can be calculated based on the
output current and the voltage drop across the part.
To determine the maximum power dissipation of the
package, use the junction-to-ambient thermal
resistance of the device and the following basic

equation:
_ (Tymax) - Ta)
Povax) _R—)
QA
Tyvax) is the maximum junction temperature of the

die, 125C, and T is the ambient operating
temperature. Rgp is layout dependent.
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APPLICATION INFORMATION (CONTINUED)

Figure 1 is a typical circuit application. Figure 2 is a
current boost circuit which can deliver more than
600mA. The circuit has no current limiting and the
external transistor must be rated for the expected

power dissipation.

Vin Vour
| AT5205 |

0.1pF 2.2yF

GNDO O GND

Figure 1. Typical Application

0.033pF

Vino—] AT5205 vV
IN 100 ouT

10uF =+ 0.1uF 2.2uF
GNDo—e I I—OGND

Figure 2. Current Boost circuit
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PACKAGE OUTLINE DIMENSIONS
SOT-25 PACKAGE OUTLINE DIMENSIONS
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L Dimensions In Millimeters
— ’{‘ v Symbal Min. [ Max.
= A 1.45 MAX.
L el " A1 0 0.15
k D e A2 0.90 1.30
C 0.08 0.22
- & D 2.90BSC.
\ E 2.80 BSC.
—~ E1 1.60 BSC.
< L 0.30 | 0.60
g o L1 0.60BSC.
= L2 0.25BSC.
3 S) 0° 10°
Jy b 0.30 0.50
e 0.95BSC.
t el 1.90BSC.
<
SOT-25 PACKAGE FOOTPRINT (mm)
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! ! !
" !
'
1.2 : '
|
o, i
e
o
! ! !
I I I '
0.95 | 0.95 |
= )
1.9
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PACKAGE OUTLINE DIMENSIONS
SOT-89 PACKAGE OUTLINE DIMENSIONS
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4.40 4.60
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1.50 REF.
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1.40 1.60
0.35 0.44
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0.70 REF.
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Note :

Information provided by IAT is believed to be accurate and reliable. However, we cannot assume responsibility for use of any circuitry
other than circuitry entirely embodied in an IAT product; nor for any infringement of patents or other rights of third parties that may result
from its use. We reserve the right to change the circuitry and specifications without notice.

Life Support Policy: IAT does not authorize any IAT product for use in life support devices and/or systems. Life support devices or
systems are devices or systems which, () are intended for surgical implant into the body or (II) support or sustain life, and whose failure
to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a
significant injury to the user. Typical numbers are at 25C and represent the most likely norm.
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