Technical Data Sheet

RVL020-5 Low-dropout Linear Regulator RECDO
20VIN ¢ 0.3A ¢ SOT-89 ¢ 5V

FEATURES

‘Z

e Maximum input voltage: 20V

e Qutput voltage accuracy: 2%

e Maximum output current: 300mA

e Dropout voltage: 300mV @ | . = 200mA

¢ No-load current consumption: 25pA

e Maximum output current limiting

e Built-in short-circuit protection

e Built-in over-temperature protection

e Supports low-ESR output capacitors

e -40 °C to 125 °C industrial temperature range

APPLICATIONS

¢ Industrial auxiliary power supply
e (Car audio and navigation systems
e Laptops / tablets

¢ Mobile devices / terminals

DESCRIPTION

RVL020-5 is a low-dropout linear regulator designed using a high-voltage BCD process. It supports a maximum input voltage of 20 V and provides a 5V
output, which is trimmed and calibrated to achieve an accuracy of +2%.

The RVL0O20-5 uses a PMOS pass transistor to achieve low dropout performance. The dropout voltage is 300 mV at an output current of 200 mA. The
internally integrated loop compensation ensures stability even when using low-ESR output capacitors. A larger output capacitor provides greater phase
margin, and an output capacitor of at least 2 pF is recommended.

The RVL020-5 limits current under output short-circuit conditions to provide protection, and also restricts the maximum output current to prevent exces-
sive power dissipation and device damage. Combined with built-in over-temperature protection, these features ensure overall device reliability.

DEVICE INFORMATION
Part number Package type Dimension SPQ
RVL020-5 SOT-89 4.5mmx4.1mm 4000
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Technical Data Sheet

RVL020-5 Low-dropout Linear Regulator RECOM
20VIN ¢ 0.3A ¢ SOT-89 0 5V
O B O
VIN T ouT
3 2 1

CIN ___ court

Reference Recommended value Max. value
CIN 1uF > 1pF
CcouTt 2.2uF < 22uF

PIN CONFIGURATION AND FUNCTIONS

[

out GND VIN

1 2 3
S0T-89 Pin No. Name Description
1 out Output pin. Place a capacitor between OUT and GND pin.
2 GND Chip ground.
3 VIN Input pin. Place a capacitor between OUT and GND pin.
/ Ep Expgseq pad, internally conqected to GND. Connept EP to a Ilarge Iground area to improve thermal
dissipation. The exposed pad is not used as an electrical connection point.
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RVL020-5 Low-dropout Linear Regulator RECOM
20VIN ¢ 0.3A ¢ SOT-89 0 5V

TECHNICAL SPECIFICATION
Absolute maximum ratings

Min. Max. Unit
VIN to GND voltage range Vi, -0.3 25 V
OUT to GND Vour -0.3 20 V
OUT output current lour 0 600 mA
Maximum operating junction temperature T 150 °C
Storage temperature T -55 150 °C

Stress levels exceeding the absolute maximum ratings may cause permanent damage to the device. These are stress ratings only and do not imply functional operation of the device at
these or any other conditions beyond those indicated under Recommended Operating Conditions. Prolonged exposure to absolute maximum rating conditions may affect device reliability. All
voltages are referenced to ground. Currents are positive into and negative out of the specified terminal.

ESD ratings
Value Unit
Human Body Model (HBM), per ESDA/JEDEC JS-001-2017,
i . ™) iQOOO V
v(ESD) ESD Ratings (Zap 1 pulse, Interval: > 0.1s)
Charged Device Model (CDM), per ESDA/JEDEC JS-002-2014%? +1000 V

Note (1): JEDEC document JEP155 states that 500-V HBM allows safe manufacturing in standard ESD control processes.
Note (2): JEDEC document JEP157 states that 250-V CDM allows safe manufacturing in standard ESD control processes.

Recommended operatings conditions

Min. Typ. Max. Unit
VIN operating voltage range W 20 Vv
OUT voltage ot 0 15 Vv
OUT output current lour 0 300 mA
Operating temperature T -40 125 °C
Electrical characteristics
(the following parameters are measured under the conditions of V,, = 7Vand T, . = 25°C, unless otherwise stated)
Symbol Parameter Test condition Min. | Typ. | Max. Unit
Vouee Output voltage l,,;=10mA 49 5 5.1 V
AV, Output voltage variation with load 10mA<| <300mA 40 100 mV
oy =100mA 120 | 300 | mv
Vour=0-98" Vo ey
Vio Dropout voltage  —200mA
v ey 300 | 700 | mv
or=9-98" Vo e,
AV SOV, XV ) Line regulation V<V, <20V, | =TmA 0.01 0.02 %
AV_ (AT XV ) Temperature coefficient V=" o =1mA, +80 m/°C
ol BT XV P -40°C<T <125°C h PP
[ Ground current at no load OUT no load 15 25 50 pA
lsyomr Short-circuit current Vo =0V, V=7V 18 25 60 mA
L Maximum output current limit Vour=0.98x Vo reeey Vi=7V 400 | 550 mA
Toon Over-temperature protection threshold 162 °C
T Over-temperature protection hysteresis 19 °C
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RVL020-5 Low-dropout Linear Regulator
20VIN ¢ 0.3A ¢ SOT-89 ¢ 5V

TECHNICAL SPECIFICATION
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Typical characteristic curve

5.10
5.08
5.06
5.04
5.02
5.00

Vout(rea) (V)

4.98
4.96
4.94
4.92

4.90

36.0

32.0

28.0

24.0

20.0

I sHomr (MA )

16.0

12.0

8.0

55
54
5.3
5.2
5.1
5.0

Vour (V)

4.9
4.8
47
4.6
45

Figure 1. VOUT(REG) vs Temperature
L
pd h
/ g
50 25 0 25 50 75 100 125 150
Temperature (°C)
Figure 3. I,5; VS Temperature
I
L
50 25 0 25 50 75 100 125 150
Temperature (°C)
Figure 5.V, vs V,,
o, ETMA
7 8 9 10 11 12 13 14 15 16 17 18 19 20

Vin (V)

copyright © RECOM Power GmbH, all rights reserved
WWW.Fecom-power.com

40.0

36.0

32.0

28.0

24.0

lan (UA)

20.0

16.0

12.0

8.0

580
576
572
568
564
560

[m(mA)

556
552
548
544
540

5.60

5.40

5.20

5.00

Vour V)

4.80

4.60

4.40

Rev.: 0/2026

Figure 2. 1, vs Temperature

50 25 0 25 50 75 100 125 150
Temperature (°C)
Figure 4.1, vs Temperature
\\
4
50 25 0 25 50 75 100 125 150
Temperature (°C)
Figure 6.V, vs |,
\'_\
0 50 100 150 200 250 300
Lour (MA)
Page 4


https://www.recom-power.com
https://www.recom-power.com

Technical Data Sheet
RVL020-5 Low-dropout Linear Regulator RECDOM
20VIN ¢ 0.3A ¢ SOT-89 ¢ bV

TECHNICAL SPECIFICATION
Typical characteristic curve

Figure 7. Transient response test: |, = TmA-60mA-1mA Figure 8. Transient response test: |, = TmA-300mA-1mA
IIS0-K 20244, MYE1172985: Fri how 01 14:17.08 2024 IMS0-X 20248, MYE1172985: Frihew 01 14:17:47 2024
2008/ 2 3 4 80/ 0.0s 50005/ STOP so0sf 2 42008/ 0.0s 500.0%/ SToP
b f
i 10T aplouT e
Figure 9.V, waveform: |, . steps from 0 mA to 300 mA Figure 10. V. waveform: |, . steps from 300mA to OmA
ISO-X 20248, MYET172980: Friflow 01 14:25:14 2024 MSO-X 20244, MYE1172985: Frilow 01 14:25:41 2024
5008 2 3 42008/ 0.0s 200.0%/ STOP aooyl 2 3 42008/ 1.9822 200.05/ STOP
i 3
p{TouT 4pyLout .

Figure 11. Startup waveform at |, = TmA

MS0-K 20244, MYB1172585: FriMow 01 15:4356 2024
200y 2 3 4 6.00V/ 0.0s 2.0002/ STOP

Figure 12. Shut down waveform at |, .= TmA

MSORK 20244, hYE1172585: Friflow 01 15:16:18 2024
200V 2 3 4 500w/ 0.0¢ 5.0002/ Stop
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Figure 13. Startup waveform at |, = 300mA

S0 20248, MYE1172985: FriMow 01 15:46:56 2024
200 2 3 4 oov/ 0.0s 2.000%/ STOP

Figure 14. Shut down waveform at |, . = 300mA

IASORK 20248, MYET172985: FriNow 01 15:19:21 2024
200V 2 3 4 5.00v/ 0.0s 10002/ STOP
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Technical Data Sheet

RVL020-5 Low-dropout Linear Regulator RECDO
20VIN ¢ 0.3A ¢ SOT-89 ¢ 5V

FUNCTIONS AND PRINCIPLES
Overview

RVL020-5 is a low-dropout linear regulator designed using a high-voltage BCD process. It supports a maximum input voltage of 20 V and provides a 5
V output, which is trimmed and calibrated to maintain output accuracy within +2%.

It uses a PMOS pass transistor to achieve low-dropout performance, with a dropout voltage of 300 mV at an output current of 200 mA. The internally
integrated loop compensation circuit maintains loop stability even when low-ESR output capacitors are used. Larger output capacitance provides greater
phase margin, and an output capacitor greater than 2 uF is recommended.

The RVL020-5 provides current limiting protection under output short-circuit conditions and also limits the maximum output current to prevent excessive
power dissipation and device damage. Combined with built-in over-temperature protection, these features ensure overall device reliability.

Functional diagram

VIN
Reference —_ i} '
voltage Error Current :j
amplifier limiting —
+ PMO 1 OUT
Qver - temperature
protection H2 x
.__||. R1 %
GND =

Feature descriptions
Output voltage

The RVL020-5 internally integrates resistor dividers R1 and R2 for sampling the output voltage VOUT. The sampled voltage is compared with the
reference voltage and amplified by the error amplifier to regulate the gate voltage of the P-channel MOSFET PMO. When the voltage at the OUT pin is
higher than the regulated value (typically 5 V), the error amplifier increases the gate voltage of PMO, causing VOUT to decrease. When the voltage at
the OUT pin is lower than the regulated value, the error amplifier decreases the gate voltage of PMO, causing VOUT to increase. Through this negative-
feedback closed-loop regulation, the OUT pin voltage is ultimately stabilized at the typical value of 5 V. It is recommended that the capacitor connected
to the OUT pin be greater than 2 pF.

Short-circuit current Iy, .. and maximum current limit |,

The RVL0O20-5 features short-circuit protection and maximum output current limiting functions. When the OUT pin is shorted to GND, the gate voltage
of the power transistor PMOQ is limited so that the current is restricted to only 25 mA, preventing device damage under abnormal short-circuit conditions
at the OUT pin. During normal startup, as the OUT voltage increases, the output current also rises rapidly. Due to the maximum output current limiting
function of the RVLO20-5, the output current can only increase up to .
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RVL020-5 Low-dropout Linear Regulator
20VIN ¢ 0.3A ¢ SOT-89 ¢ 5V

FUNCTIONS AND PRINCIPLES

Feature descriptions

Over-temperature protection

The RVL020-5 incorporates an over-temperature protection function. When the junction temperature exceeds T,
the temperature drops below (T, ~T,,), the OUT voltage output resumes.

The short-circuit protection and maximum current limiting functions directly prevent device damage caused by excessive current. However, under high

input voltage conditions, current limiting alone may not be sufficient, as excessive power dissipation can still lead to overheating and device failure.
Therefore, the addition of over-temperature protection provides comprehensive protection to ensure device reliability.

RECO

‘Z

the OUT output is shut down. When

SHDN’

PACKAGING INFORMATION

S0T-89
« Dimension table
1 Millimeter
Symbol -
10° Min. Nom. Max.
m . ~ /* | A 235 | 245 | 255
¢ | o | A1 4 4.1 4.2
v | i ' A2 1.45 1.5 1.55
= |: & ,,:?2 < A > f B 44 | 45 | 46
A2
Top view Side view B ) 1Rgf )
PN B2 1 1.1 1.2
T " B e
o C 1.45 1.5 1.55
C1 0.39 04 0.41
<, C2 0.4 0.48 | 0.55
! - 3 | 035 | 04 | 045
|_| |_| El | 265 | 275 | 2.5
Frormv Recommended pad
ORDER INFORMATION
Part number Package PIN Package type SPQ Marking code* MSL
RVL020-5-R SOT-89 3 Tape and reel 4000 RVL0205 MSL-3
RVL020-5-CT SOT-89 3 Moisture barrier bag 10 RVL0205 MSL-3
*Marking code

RVLO205—— Product code

The product information and specifications may be subject to changes even without prior written notice. The product has been designed for various applications; its suitability lies in the responsibility of each customer. The products
are not authorized for use in safety-critical applications without RECOM'’s explicit written consent. A safety-critical application is an application where a failure may reasonably be expected to endanger or cause loss of life, inflict
bodily harm or damage property. The applicant shall indemnify and hold harmless RECOM, its affiliated companies and its representatives against any damage claims in connection with the unauthorized use of RECOM
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products in such safety-critical applications.

Rev.: 0/2026

Page 7


https://www.recom-power.com
https://www.recom-power.com

