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Logic IC FE it
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CR2503

500nA lg, 300mA Low-Dropout Linear Regulator

General Description

The CR2503 ultra-low quiescent current
regulator features low dropout voltage and low
current in the standby mode. With less than 500nA
quiescent current at no load, the CR2503 is ideally
suited for standby micro-control-unit systems,
especially for always-on applications like portable,
and other battery-operated systems. The CR2503
retains all the features that are common to low
dropout regulators including a low dropout PMOS
pass device, short circuit protection, and thermal
shutdown.

The CR2503 has a 6V maximum operating
voltage limit, a -40°C to 125°C junction ocperating
temperature range, and £2% output wvoltage
tolerance. The CR2503 is available in 50T23-3,
S0T23-5, and DFN1X1 surface mount packages.

Ordering Information

Part Number Package X¥¥: Voltage
CRIS03_XNX_233A |  SOT233
12:13v
CR2503_XXX_235 S0T23-5 15:15v
18: 1.8V
25: 25y
CR2503 XXX 1014 | DFNIX1-4L 2g-2 8y
33:33V

CR2503_XXX_1516 | DFN1.5X1.5-6

Features

® Vi Range up to 6V

Output Voltage Tolerances of 2%
Output Current of 300mA

Ultra Low Quiescent Current (lo = S00nA)

Dropout Voltage Typically 500mV at lowr =
300mA

® [nternal Thermal Overload Protection
® Internal Short-Circuit Current Limit
® Ceramic Capacitor Stable

Applications @

® Portable, Battery Powered Equipment
® Ultra Low Power Microcontrollar
® Notebook computers

Pin Configuration

HITIOUT i !
IN[T]2 "
o y

50T23-3 50T23-5

DFN1X1-4L DFMN1.5X1.5-BL

Typical Application Circuit

Ceramic Capacitor Stable

11



LDO FRIEE T 48

51 %r2_& (Pin Assignment)
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C@G CR2503

Pin Assignment

Pin No. | Pin Ne. | Pin No. Pin No.

Pin Name | ¢ 1123 3| 50T23-5 | DFNIX1 | DFNL.5X1.5 Pin Function
VOUT 2 5 1 1 Qutput Voltage Pin
GND 1 2 2 3 Ground
VIN 3 1 4 6 Input Yoltage pin.
EM — 3 3 4 Enable

Function Block Diagram

- Vvour

VIN —‘_r‘ﬂ
* r OTP
L

| | Regulation
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GND
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& (Absolute Maximum Ratings)

DO fRIEE
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% # 41+ (Electrical Characteristics)

ICEZE & %1’E1I N RIEMEES R - WIS
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EERAERABEBIIRIZESE -

C cHre |1 CR2503
Absolute Maximum Ratings (note1)
® Vin 0.3V to +6.5V
® Power Dissipation, PD@Ta=25C, 50T23-3 0.4W
® Thermal Resistance, @44, SOT23-3 o444 250°C /W
® Power Dissipation, PD@Ta=257C, S0T23-5 0.45W
® Thermal Resistance, 4, S0T23-%4—"—— " i 218.1C/IW
® Power Dissipation, PD@Ta=257T, DFMN1X1-—-—— 0.44W
® Thermal Resistance, & 4s, DFN1X1-————mrmmm oo - 228 MW
® Power Dissipation, PD@T«=25T, DFN1.5X15 0.6TW
® Thermal Resistance, @4s, DFN1.5X1.5 — 149 W
& Junction Temperature 125°C
® Lead Temperature (Soldering, 10 sec.) 300°C
& Storage Temperature —65°C to 150°C

Recommended Operating Conditions

*® [nput Voltage, Ve

& Junction Temperature

& Ambient Temperature

Electrical Characteristics

+2.5V to +6V
-40°C to 125°C
-40°C to 85°C

B INFE - - -
== Vi = Vour + 1V, lour= 1mA, G = Cour= 1uF, Ty= 25°C, unless otherwise specified
Parameter Symbol Test Conditions Min Typ Max Units
Cutput Voltage Accuracy LNour -2% 2% v
Line Regulation AVume  |Viw=Vour + 1V 10 5.5V 0.6 15 b
| 0ad Resulati AV lour= 1mA to 150mA 1 .
oad Regulation AWy
= 22 Nlgyr= 1mA to 300mA 3 N
lowr= 100mA, Vour= 3.3V 130 v
Dropout Voltage Voroe = T =T — il
lowr = 300mA, Vour = 3.3V 500 my
Quiescent Current lg T=25%C 0.5 1 uA
Current Limit a 360 560 ma
Enable high level Venm 0.6 v
Enable low level Vo 0.2 v
Power-supply rejecti
WarsUpRly rejection PSRR  |f= 1kHz 60 dB
ratic
Thermal Shutdown Tso 150 °C
Thermal Shutdown Hy Teouw 20 ’C
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[ ¥ A ¥+ (Typical Characteristics) ]

ICEAR LIERG NRUMBEHIARE - WNEm A BB 8 L E B
ERINHIEL ( PSRR ) HAR ~ E04514 -

e

Typical Characteristics

Vin = Vour + 1V, lour = ImA, Vour= 3.3V, G = Cour= 1uF, T;= 257, unless otherwise specifiad
[ I T i

CR2503

I

Fig 1. Load Transient (1mA to 300mA)
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Fig 4. EN Start up (200mA load)
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[C#% i® & # (IC Operation Information)
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[C/&:* F . (IC Application Information)
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IC Operation Information

Basic Operation

Tha CR2503 is a high performance positive low
dropout (LDO) regulator designed for applications
requiring very low dropout woltage, ultra-high
Power Supply Ripple Rejection (PSRR), low noise
and low quiescent current that can supply up to
300mA output current. The input voltage range is
from 2.5V to 6V, The CR2503 features a precise 2%
output regulation. The output voltage is awvailable
from 1.2V to 5.0V in 100mV steps.

The minimum required output capacitance for
stable operation is 1uF (XSR or X7R) effective
capacitance after consideration of the temperature
and voltage coefficient of the capacitor.

Enable and Shutdown Operation

The CR2503 goes into shutdown mode whan
the EN pin is in a logic low condition. In this
condition, the pass transistor, error amplifier, and
bandgap are all turned off, reducing the supply
current to only 0.1uA (max.). If the shutdown mode
is not required, the EN pin can be diractly tied to
VIN pin to keep the LDO on.

Over-Temperature Protection (OTP)

The over-temperature protection function will
turn off the P-MOSFET when the junction
temperature exceeds 150 °C (typ.). Once the
junction temperature cools down by approximately
20°C (typ.), the regulator will automatically resume
operation.

Current-limit Protection

The CR2503 provides current limit function to
prevent the device from damages during overload
or shorted-circuit condition. This current is

CR2503

detacted by an internal sensing transistor.

Error Amplifier

The Error Amplifier compares the internal
reference voltage with the output feedback voltage
from the internal divider, and controls the Gate
voltage of P-MOSFET to support good line
regulation and load regulation at output voltage.

Output Automatic Discharge

The CR2303 output employs an internal 2K
(typ.) pulldown resistance to discharge the output
when the EN pin is low, and the device is disabled.

IC Application Information

Like any low dropout linear regulator, the
CR2503s external input and output capacitors must
be properly selected for stability and performance.
Use a 1uF (XSR or X7R) or larger input capacitor
and place it close to the IC's VIN and GND pins. Any
output capacitor meeting the minimum 1m{ ESR
(Equivalent Series Resistance) and effective
capacitance larger than 1pF (X5R or X7R)
requirement may be used. Place the output
capacitor close to the IC's VOUT and GND pins.
Increasing capacitance and decreasing ESR can
improve the circuit's PSRR and line transient
response.

Enable Operation

The CR2503 has an EN pin to turn on or turn
off the regulator, When the EN pin is in logic high,
the regulator will be turned on. The shutdown
current is almost OpA typical. The EN pin may be
directly tied to VIN to keep the part on. The Enable
input is CMOS logic and cannot be left floating.
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37 B 2Y 35 T (Ordering & Marking Information)
ZHEMarkingiERA T -

LAVYW

CR2503 / Year\

Output Voltage Week

Note: DLE PEFRAS Edn 4R Fy 2

ce (L
Drd ering & Marking Information
= Name: CR2503 for 50T23-3
vV Qutput Volitage
Davice Name: ZA ; i;i
YW: Date Code -
ZAVYW 5 LV
2 25V
6 2.8V
3 3.3V
Device Mame: CR2503 for 30T23-5
Z A v Y W Device Name: ZA
* YW: Date Code
Device Name: CR2503 for DFN1X1-4
Device Mame: Z
Z V Y W YW: Date Code
o
Device Name: CR2503 for DFN1.5%1 5-
ZVYW Device Name: Z
¥ YW: Date Code
@
Chpl . o~/ 7
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7 3 (Package Information)
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Package Information
S50T23-3

Dimension in mm
Symbol -
Min. Nom. M ax.
A 1.050 1.150 1.250
Al 0.000 0.060 0.100
AZ 1.000 1.100 1.200
A3 0.550 0.650 0.750
D 2.820 2.520 3.020
E1l 1.510 1.610 1.700
E 2.650 2,800 2,950
b 0.300 0.400 0.500
e 0.950B5C
=) 0° 4° g
L 0.300 0.420 0.570
[ 0.100 0.152 0.200

CR2503

Chipl & (N D
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= ! LED #

' : . EE . ¥RE  463E GAAES

40V < Vin <=: 1oV : : : : ’/’/lm\\\\: =l (/) =
1 I : : — \
e cwe /

24V <V;, = 40V : : : & ix : ERE I’a?i'@
I ! I ”’Hm\\‘\: ~
: CR2202 | i {‘ ,][ }{ } | o

6.5V <Viy =24V : [ CR2181 ] : : : LTS T
| | | | OR2533 (e an
: : CR2503L | CR2504 : [ CR2530 ] 2®
| | I J

5.5V<Vip 6.5V : : CR2503 : | RAXRE mihE B
I : 1 I ! 4 MCU
| I : | —— FPGA
I : I : _ x .

0V <Vin £ 35.5V | ' - ' | A<y ' @@)
' < I 150mA < Ioy¢ =350mA 350mA < Ioye = 500mA out Chipl #4 C .
I, < 50mA 50mA <o, = 150mA
e Current(l,,,)
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Package £fZE
SOT23-3 DFN1X1 ' SOT89-3
SOT23-5 SOT89-5
PD=04W~0.5W | PD=0.4W~0.5W | PD=1.0W~2.0W
( CR7SL  CR7SL
_CR2105
__CR2181 CR218]
 CR2202  CR2202
_CR2402  CR2402
 CR2501 | ' [ CR2501 |
 CR2502 ) | [ CR2502
— CR2503
(CR2503L ) ' [ CR2503L
 CR2504 [ _CR2504
_ CR2601 . CR2601

Sl W Fe ! EaER T, BEER T,
SHER T, #re 6 PCB % &
DFN3X3 | QFN3.5X3.5! SOPS-EP QFN5X5

PD=1.0W~2.0W , PD=1.0W~2.0W | PD=1.8W~3.0W , PD=2.0W~3.0W

[ CR2105 |

[ CR2530 | [ CR2530 |

[ CR2533 | [ CR2533 |
[ CR2601

| )
I
Chipl 5 C@L
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Package £fZE

SOT23-3 DFN1X1 ' SOT89-3
SOT23-5 SOT89-5
PD=0.4W~0.5W |, PD=0.4W~0.5W |, PD=1.0W~2.0W
( CR7SL  CR7SL
_CR2105

__CR2181 _CR2181
 CR2202 _CR2202
_CR2402  CR2402
 CR2501 | ' [ CR2501 |

 CR2502 ) | [ CR2502

— CR2503

(CR2503L ) ' [ CR2503L

 CR2504 [ _CR2504
_ CR2601 . CR2601

S Fe

SEER T

#r1eo

® Power Dissipation, PD@Ta=25C, SOT23-5--mmmmmmmmmmmmm e
® Thermal Resistance, #ua, SOT23-5---mrmmmmmmmmmrmmmm e

0JA=218.1°C/W
TJ=-40°C~125°C
PD=(125°C-25°C)/218.1°C=0.45W

ReER T,

BRER T,
PCB i# &

S— 1111

-------------------------------- 218.1C/W

PD=(6V-2.8V)*0.3A=0.96W, PD=(3.8V-2.8V)*0.3A=0.3W

2.92mm

1.61lmm

SOT23-5

lmm| ’

|mm

DFN1X1-4L

CH1I; 1 )
Chipl S CLL
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