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DESCRIPTION

The AB500C series is a low-power, low-dropout
(LDO) CMOS linear regulator designed to operate
from an input voltage range of 2.5V to 7.5V,
delivering up to 500mA of output current.

Optimized for RF and analog applications, the
A6500C series features low output noise, high power
supply rejection ratio (PSRR), low quiescent current,
and excellent line and load transient response,
making it well suited for noise-sensitive systems.
The device is stable with 1uF ceramic capacitors on
both the input and output, eliminating the need for an
additional noise bypass capacitor under normal
operation. For applications requiring even lower
output noise, an external bypass capacitor may be
connected to the BP pin.

Additional features include an ultra-low 10nA
shutdown current with logic-controlled enable,
foldback current limiting, and thermal shutdown
protection to ensure reliable operation under fault
conditions.

The AB500C is available in DFN4(1x1), SOT23,
SOT25, SC70-5 and SOT89 packages.

ORDERING INFORMATION

Package Type Part Number
SOT-25 E5 AB6500CE5R-XX
SPQ: 3,000pcs/Reel AG6500CE5VR-XX
DFN4 (1X1) 4 AB6500CJ4R-XX
SPQ: 10,000pcs/Reel A6500CJ4VR-XX
SOT-23 E3 | AB500CE3R-XX
SPQ: 3,000pcs/Reel AG6500CE3VR-XX
SC-70 AB500CC5R-XX
SPQ: 3,000pcs/Reel 5 AB500CC5VR-XX
SOT89-3 K3 AB6500CK3R-XX
SPQ: 1,000pcs/Reel AG6500CK3VR-XX
Note
XX: 075=0.75V, 18=1.8V, 33=3.3V, 50=5.0V...
V: Halogen free Package
R: Tape & Reel
AIT provides all RoHS products
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FEATURES

° Low Output Noise

° Low Dropout Voltage

° Thermal-Overload Protection

° Output Current Limit

° 10nA Logic-Controlled Shutdown
° 30pA(TYP) Low Supply Current

2.5V to 7.5V Input Voltage Range

Output Voltage:0.75V, 1.0V, 1.2V, 1.5V, 1.8V,
2.05v, 2.5V, 2.8V, 3.0V, 3.3V, 3.6V, 4.0V, 5.0V

° 500mA Output Current
° -40°C to 85°C Operating Temperature Range

APPLICATION

e Cellular Telephones

e Camera Modules

e Modems

e HiFi Audio Radio Transceivers
e PLL/Synthesizer, Clocking

e Medium-Current, Noise-Sensitive Applications

TYPICAL APPLICATION
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NOTE:

1)  Input capacitor (Cin=1uF) and Output capacitor (Cour=1uF)
are recommended in all application circuits.

2). Cep is optional. Leave the BP pin open during normal

operation. To further reduce output noise, connect a 0.01pF

capacitor between BP and GND. (SOT-25, SC70-5 package)
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PIN DESCRIPTION

VIN AL N
3 4 ) o3
e N VIN
A6500C " AB500C A6500C
SOT-23 DFN4
® SOT89-3
--\\ I/f———i @
1 2 AN i
GND  Vour o~ S
GND VIN VouT
SOT-23, E3 DFN4 (1x1), J4 SOT89-3, K3
Top View Top View Top View
VouT BP
5 4 VouTt BP
5 4
A6500C
SOT.25 A6500C
° SC70-5
®
1 2 3
1 2 3
VIN GND EN VIN GND EN
SOT-25, E5 SC70-5, C5
Top View Top View
Pin #
SOT-25 | Symbol Function
SOT-23 | DFN4 | SOT-89-3
SC70-5
Supply voltage input. Operates from 2.5V to 7.5V.
3 4 2 1 Vin pplyvoTiage pt. =P _ _
Bypass to GND with a 1uyF ceramic capacitor.
1 2 1 2 GND | Ground Pin
3 3 EN Enablt—‘f Pin. Connect this pin to Vin for normal
operation.
4 B8P For internal use, floating and do not connect any
pins
2 1 3 5 Vour | Output Voltage
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ABSOLUTE MAXIMUM RATINGS

Max Input Voltage -0.3~+8V
Ven, Enable Input Voltage -0.3 ~Vin
SOT-23-5 230°C/W

SOT23-3 295°C/W

B.a, Package Thermal Impendence DFN4 1x1 315°C/W
SC70-5 380°C/W

SOT89-3 210°C/W

Ty, Junction Temperature -40°C~150°C
Power Dissipation Internally Limited w
Ts, Storage Temperature -65°C~150°C
Lead Temperature & Time 260°C,10s
ESD Ratings Human-body mode (HBM) , per ANSI/ESDA/JEDEC JS-001(™ 6000V
Machine model (MM) 1400V

Stress beyond above listed “Absolute Maximum Ratings” may lead permanent damage to the device. These are stress ratings only and
operations of the device at these or any other conditions beyond those indicated in the operational sections of the specifications are not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

(1) JEDEC document JEP 155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.

RECOMMENDED WORK CONDITIONS

Parameter Value
VN, Input voltage range 2.5V to 7.5V
Ven, Enable input voltage 0~Vin
lout, Output current 500mA
Ta, Ambient operating temperature -40°C to 85°C
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ELECTRICAL CHARACTERISTICS

Test Conditions: Cin=1uF, Cout=1uF, Ta=25°C, unless otherwise specified.

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Input Voltage VIN 250 - 7.5 \Y%
Output Voltage Accuracy lout=0.1mA -2.5 2.5 %
Maximum Output Current 500 mA
Vout=1.2V, lout=500mA - 900 -
Dropout Voltage® Vbropr* Voutr=1.5V, lout=500mA - 630 - mV
Vout=3.3V, lout=500mA - 450 600
. . Vin = (Vout + 0.5V) to
Line Regulat AV - 0.1 0.2 %IV
ine Regulation LNR 5.5V, lour = 1mA o
) lour=0.1mA to 500mA
Load Regulation AVioap - 30 60 mV
Cout=1pF
Supply Quiescent Current la No load - 30 40 A
Shutdown supply Current la (sHDN) EN=0V 0.01 1 H
lLoap=30mA, Csp=10nF,
Cout=1uF, ViNn=VouT+1 - 74 -
\Y =0.2Vp.p, f=217Hz
Ripple Rejection PSRR REPLE 2 TF2, dB
lLoan=30mA, Csp=10nF,
Cout=1uF, Vin=Vout+1 - 70 -
VwripPLe=0.2Vp-p, f=1kHz
Output Voltage Temperature AV
put Votag P —— | oap=0.1mA Ful | 35 - | ppm/°C
Coefficient AT xVour
Vin=2.5V 14 - -
EN Input Voltage “H” VENH
ViN=7.5V 2.3 v
EN Input Volt o - v Vin=2.5V - - 0.4
nput Voltage
P 9 =N ViN=7.5V 0.8
. IgH EN=7.5V 0.01 1
EN Input Bias Current MA
IsL EN=0V 0.01
Start-Up time®) TsTr Cour=1yF, No Load - 180 - us
Ron of Discharge MOSFET Vin=4.0V, Ven=0V 260 - Q
Thermal Shutdown Temp Tsp - 150 - °C
Thermal Shutdown
. TsH - 15 - °C
Hysteresis
NOTES:

1. Vin = Vout vominay) + 0.5V or 2.5V, whichever is greater.
2. The dropout voltage is defined as Vin- Vour, when Vour is 100mV below the value of Vour for Vin = Vour + 0.5V.

3. Time needed for Vour to reach 90% of final value.
4. If output versions below 2V, no hysteresis characteristics during temperature protection.
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TYPICAL PERFORMANCE CHARACTERISTICS

VIN = Vout (vominary + 0.5V, Vour=3.3V, Cin = 1uF, Cout = 1uF, Ta = +25°C, unless otherwise noted.

1. Turn On Speed With EN Pin 2. Turn Off Speed With EN Pin
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3
. < VEN [esmnsssominsn ! =
VEN « 5 4 é
g ...................

Vout \ :
Vout ! 1

N
<
(=N
g
ViN=4.3V,l0UT=0mA VouT=3.3V VinN=4.3V,lout=0mA VouT=3.3V
Time(400us/div) Time(400us/div)
3. Line Transient Response 4.  Shutdown
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VIN bi g ov
a
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Vour = 3.3V t
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5. Load Transient Response 6. Load Transient Response
Vour=3.3V Vin=4.3V )
g Vour=3.3V Vin=4.3V o
T g < [=]
r—‘l EZ
( <
(] :
3 3
O U
lout z ?13
I s
<
lorr=1mA to 100mA lout=50mA to 100mA
Time(500us/div) Time(500us/div)
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7. Current Limit vs. Temperature
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9.  Output Voltage Accuracy vs. Temperature
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11. Ground Current vs. Load Current
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BLOCK DIAGRAM
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PACKAGE INFORMATION

Dimension in SOT-25 (Unit: mm)
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Symbol Min. Max.
a 0.350 0.500
B 1.500 1.700
b 0.350 0.550
G 0.900 1.300
c 0.100 0.200
E 1.800 2.000
E1 0.850 1.050
F 0.000 0.150
2.820 3.020
L1 2.600 3.000
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Dimension in SOT-23 (Unit: mm)
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MILLIMETERS
Symbol Min. Max.
a 0.350 0.500
B 1.500 1.700
b 0.350 0.550
G 0.900 1.300
[ 0.100 0.200
E 1.800 2.000
F 0 0.150
L 2.820 3.020
L1 2.600 3.000
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Dimension in SC70-5 (Unit: mm)

PIN 1
A Nxb SEE VIEW A- A
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WITH PLATING BASE METAL L
SECTION B-B VIEWA-A
Symbol Min Max Symbol Min Max
A 0.80 1.10 E 1.80 2.40
A1l 0 0.10 E1 1.15 1.35
A2 0.80 1.00 L 0.10 0.45
A3 0.47 0.57 L1 0.42 REF
Ad 0.33 0.43 L2 0.20 BSC
b 0.15 0.30 3] 0° 30°
c 0.10 0.25 01 4° 12°
D 1.85 2.20 aaa 0.10
e 0.65BSC bbb 0.10
el 1.30 BSC
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Dimension in DFN4(1x1) (Unit: mm)
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Symbol Min. Max.
A 0.950 1.050
a 0.430 0.530
B 0.950 1.050
b 0.430 0.530
Cc 0.340 0.400
K 0.000 0.050
L 0.170 0.270
L1 0.150 -
L2 0.650 TYP.
L4 0.100 TYP.
L& 0.200 0.300
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Dimension in SOT89-3 (Unit: mm)
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Millimeters

Symool Min Max
4.400 4.700
a 1.450 1.650
al 0.360 0.560
az 0.300 0.500
B 2.350 2.650
b 0.800 1.200
C 1.400 1.700
ci 0.350 0.500
E 1.400 1.600
E1 2.800 3.200
L 3.878 4 478

P B°
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IMPORTANT NOTICE

AT 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 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.

AT 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.

REV1.0 - JAN 2021 RELEASED - -13-



