ORIENTAL"
SEMICONDUCTOR

OSU224XXB

24V,1A,5uA,Low-Dropout Voltage Regulator With Enable

Features

Fixed and adjustable output voltages to 0.6V
Wide input voltage range :Up to 24V

High output current : 800mA

High PSRR : 65dB at 1kHz

Low dropout voltage : 150mV at 100mA
Fixed output voltages : 1.8V,3.0V,3.3V,5.0V and ADJ
Output voltage accuracy : £2%

Fast transient response

Current limit protection

Short circuit protection

Enable pin is available

Thermal shutdown protection

Available packages : SOT89-3,SOT23-5,ESOPS and
TO252-3

Applications

® Servers and laptops

® Smart phone and PDA
® MP3/MP4

® Home appliance

Typical Application
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40V, Low-Dropout Voltage Regulator

Description

The OSU224XXB series is an ultra-small, low dropout
(LDO) linear regulator that can source 800mA of output
current. The OSU224XXB series is designed to provide
high input voltage, and excellent load and line transient
performance. The OSU224XXB series has thermal
shutdown, current limit, and short circuit protections for
added safety. Shutdown mode is enabled by pulling the EN
pin low.

The OSU224XXB series contains fixed output voltages
of 1.8V, 3.0V, 3.3V and 5.0V and AD]J.

Device Information

PART NUMBER | PACKAGE | BODY SIZE(NOM)
OSU224XX-BTS-C | SOT§89-3 4.5mm*4.2mm
0OSU224XX-BTQ TO252-3 6.5mm*10mm
OSU224XXBKP ESOPS8 4.9mm*6.0mm
OSU22411BTG-ADJ| SOT23-5 2.9mm*2.8mm
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24V,1A,5uA,Low-Dropout Voltage Regulator With Enable

Pin Configuration and Functions
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VOUT GND  VIN VIN  GND voUuT ESOP& SOT23.5 Package
Package SOT89-3 TO252-3
Description
Name 0OSU224XX-BTS-C OSU224XX-BTQ
VOUT 1 3 Output pin
GND 2 2 Ground pin
VIN 3 1 Input pin
Package ESOPS SOT23-5
Name OSU224XXBKP OSU22411BTG-ADJ Deseription
GND 1 2 Ground pin
EN 2 3 EN pin
VIN 3,4 1 Input pin
VOUT 5,6,7,8 5 Output pin
FB - 4 FB pin
NC - 4 NC
Rev.1-1 Mar. 2025
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24V,1A,5uA,Low-Dropout Voltage Regulator With Enable

Absolute Maximum Ratings

Parameter Description Min Max Unit

VIN to GND -0.3 40 v

VOUT to GND -0.3 14 v

Input voltage
VOUT to VIN -55 0.3 v
EN to GND -0.3 40 v
Current Peak output current Internally limited

Operating ambient temperature -40 85 °C

Temperature Storage temperature -40 150 °C

Operating virtual junction temperature 150 °C
SOT89-3 130 °C/W
. TO252-3 80 °C/W

Thermal resistance
(Junction to ambient) ESOPS 130 °C/W
SOT23-5 200 °C/W
SOT89-3 900 mW
TO252-3 1700 mW
Power dissipation ESOPS 700 —
SOT23-5 600 mW
Note:

exceeding the range specified by the rated parameters will cause damage to the chip, and the working state of the chip

beyond the range of rated parameters cannot be guaranteed. Exposure outside the rated parameter range will affect the

reliability of the chip.
ESD Ratings
Parameter Description Range Unit
VEsp Human body model(HBM) 4 KV
Note:

JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
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OSU224XXB
24V,1A,5uA,Low-Dropout Voltage Regulator With Enable
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Electrical Characteristics

(At Ta=25°C, Cin=1uF, Vin=Voumomt+1.0V, Cour=10uF,Vour=3.3V, unless otherwise noted)

Symbol Parameter Test Conditions Min Typ Max Unit
Vin Input voltage 3 — 40 Vv
Ig Quiescent current Vin=40V, No load — 5 — uA
Ishutbown Shutdown current Vin= 5.3V, Ven= 0V — — 0.3 uA
_ _ Vournom Vournom
Vour Output voltage Vin=12V, Iour=10mA %098 Vournom | 4 1.02 A"
Tout Max Output current 800 — — mA
Iour=10mA .
Vin=Vournom-0. 1V 15 — mV
IOUT‘: 100mA .
Vbrop Dropout voltage(1) Vin=Vournom-0. 1V _ 150 _ mV
Tour=800mA ,
Vin=Voumnom-0.1V — 1160 — mV
. Vin=Vournom+ 1V,
AVout/Alout Load regulation 1mA < Iour < 800mA — 0.005 — mV/mA
. . Iour= 1mA,
AVout/AVin Line regulation Vouron+ 1V < Vi< 45V — 0.05 — mV/V
Vin< 17V — 1.1 — A
Iuvir Current limit
Vin= 17V — 700 — mA
Istort Short current Vin=5.3V — 140 — mA
hut t t i i 1 —
Thermal shutdown Shutdown, temperature increasing 60 .
TstoN temperature c
Reset, temperature decreasing 130 —
Vin=5.3V, lour=10mA
PSRR kM2 — 65 — dB
VEN H EN high level Vin=5.3V,Vour = 3.3V 1 — — v
Ven L EN low level Vin=5.3V,Vour =3.3V — 0.4 Vv

Note

voltage drops 2% below its nominal value.
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Typical Characteristics

(Test condition: Ta=25°C,Vin=12V, lour=1mA,Cout=10uF,Vour=3.3V unless otherwise note)

Output Voltage vs. Input Voltage

Output Voltage vs.Temperature

OSU224XXB
24V,1A,5uA,Low-Dropout Voltage Regulator With Enable
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24V,1A,5uA,Low-Dropout Voltage Regulator With Enable
Typical Characteristics
(Test condition: Ta=25°C,Vin=5.3V, lout=1mA,Cour=10uF,Vour-3.3V unless otherwise note)
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24V,1A,5uA,Low-Dropout Voltage Regulator With Enable

Detailed Description

Overview

The OSU224XXB series products are 800mA wide input voltage range linear regulators with very low quiescent current.
These voltage regulators operate from 3V to 40V DC input voltage with supporting 40V transient input voltage and
consume 5SuA quiescent current at no load.

The OSU224XXB series products are available in fixed voltage versions of 1.8V, 3.0V, 3.3V, 5.0V and
ADIJ with 2% output voltage accuracy over operating conditions. The series products are available in SOT89-3,

T0O252-3, SOT23-5 and ESOP8 packages.

Functional Block Diagram
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Functional Block Diagram
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24V,1A,5uA,Low-Dropout Voltage Regulator With Enable

Input Capacitor

A 1uF ceramic capacitor is recommended to connect between VIN and GND pins to decouple input power supply glitch
and noise. The amount of the capacitance may be increased without limit. This input capacitor must be located as close as
possible to the device to assure input stability and less noise. For PCB layout, a wide copper trace is required for both VIN

and GND.

Output Capacitor

An output capacitor is required for the stability of the LDO. The recommended minimum output capacitance is 10uF,
ceramic capacitor is recommended, and temperature characteristics are X7R or X5R. Higher capacitance values help to
improve load/line transient response. The output capacitance may be increased to keep low undershoot/overshoot. Place

output capacitor as close as possible to VOUT and GND pins.

Output Voltage

The output voltage is set by an external resistor divider Rland R2 in typical application schematic. Recommended R1

resistance is 100K. Use equation (1) to calculate R2,Vrp=0.6V.

Rﬁ(%—l) x R, (1)

EN Pin Operation
The OSU224XXB is turned on by setting the EN pin to “H” . Since the EN pin is neither pulled down nor pulled
up internally, do not set it in floating status. When the EN pin is not used, connect the EN pin with VIN to keep the LDO

in operating mode.

Current Limit and Short Circuit Protection
When output current at VOUT pin is higher than current limit threshold or the VOUT pin is direct short to GND, the
current limit protection will be triggered and clamp the output current at a pre-designed level to prevent over-current and

thermal damage.

Power Dissipation and Thermal Protection

The OSU224XXB has internal thermal sense and protection circuits. When excessive power dissipation happens on
the device, such as short circuit at the output pin or very heavy load current with a large voltage drop across the device,
the internal thermal protection circuit will be triggered, and it will shut down the power MOSFET to prevent the LDO
from damage. As soon as excessive thermal condition is removed and the temperature of the device drops down, the
thermal protection circuit will lease the control of the power MOSFET, and the LDO device goes to normal operation.
Power dissipation caused by voltage drop across the LDO and by the output current flowing through the device
needs to be dissipated out from the chip. The maximum junction temperature is dependent on power dissipation,package,

the PCB layout, number of used Cu layers, Cu layers thickness and the ambient temperature.
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24V,1A,5uA,Low-Dropout Voltage Regulator With Enable

During normal operation, LDO junction temperature should not exceed 150°C, or else it may result in deterioration
of the properties of the chip. Using below equations to calculate the power dissipation and estimate the junction
temperature.

The power dissipation can be calculated using Equation (1).

Pp=( Vin— Vour) x lour (1)

The junction temperature can be estimated using Equation . Roeja gvm is the junction-to-ambient thermal resistance

based on customer’s PCB. Verify the application and allow sufficient margins in the thermal design by the Equation (2).
T;=Ta+Pp f“ X Roja_ EVM 2

Resa_gvm is a critical parameter and depends on many factors such as the following:

- Power dissipation

- Air temperature/flow

- PCB area

- Copper heat-sink area

- Number of thermal vias under the package

- Adjacent component placement
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Ordering And Marking Information

Part Number - -
o ° = 5 |4

Package SOT$9-3 T0252-3 ma Ea

OSU 224 33 BTS-C QOutline 1] %]
[/ [2] O o = WZE

-L Pin definition
Package definition

Voltage accuracy

Otput voltage
Product Name 224XX X XX
Company Name 246 X |
TS-C:SOT89-3 TQ:TO252-3 KP:ESOPS blank(ADI)

Marking B:B(t2%) A(1%) C(#3%) blank(ADD)
XX33(33V)  18(18V)  blank(ADT)
303.0V)  50G5.0V)
XInternal code variable

246:2-2022;46-the 46th week of this year
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Package Outline
SOT89-3
D1
Millimeter
REF.
Min. Max.
— A2 1.40 1.60
A2
a 0.40 0.58
m o |
% 0.32 0.52
— c 036 0.46
U EH,_ _,_l_J D 4.40 4.60
— _© | D1 1.60 1.80
el
E 2.30 2.60
L] El 400 430
[ ] [ ] [ ] e 1.00 2.00
C
D el 2.95 3.05
TO252-3
DI A2 RER Millimeter
J Min. Max.
_NI_
= A2 2.2 9.4
a 0. 64 0.88
m 5 b 0. 64 0.88
c 0.45 0.58
D 6. 45 6. 70
al ] — B DI 5.21 5. 46
‘ o E 6. 00 6.20
| o] | E1 9.40 10. 40
—
| D ’ — . 2,28 2.30
el 4.56 4.60
C L1 2.70 2.75
L[ 1 [ ] L [ | 12 0. 90 1,927
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7y REF.
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A
b A 1.35 1.75
m| = \ﬁ ——f} Al 0.05 0.25
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Packing Information

1 ] I | 1 ;
HHH R
' I ] [} [} '
/

Type W(mm) P(mm) D(mm) Qty (pcs)
SOT89-3 12.0mm 4.0mm 178.0mm 1000pcs
TO252-3 16.0mm 4.0mm 330.0mm 2500pcs

ESOPS 12.0mm 4.0mm 330.0mm 4000pcs
SOT23-5 8.0mm 4.0mm 178.0mm 3000pcs
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Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of
conditions or characteristics. With respect to any examples or hints given herein, any typical
values stated herein and/or any information regarding the application of the device, Oriental
Semiconductor hereby disclaims any and all warranties and liabilities of any kind, including
without limitation, warranties of non-infringement of intellectual property rights of any third

party.

For further information on technology, delivery terms and conditions and prices, please
contact the Oriental Semiconductor sales representatives (www.orientalsemi.com).

© Oriental Semiconductor Co.,Ltd. All Rights Reserved

ORIENTAL"

SEMICONDUCTOR A Power Semiconductor Innovator
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