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3-Terminal 0.5A Positive Voltage Regulator

Description

The LR78MXXD series of three-terminal positive regulators are available in
the TO-252(DAPK) package with several fixed output voltages making it useful
in a wide range of applications.

Features

* Output Current up to 0.5A

* Output Voltages of 5, 6, 8, 9,12, 15, 18, 24V

* Thermal Overload Protection

 Short Circuit Protection

* Output Transistor Safe Operating Area (SOA)Protection

» We declare that material of product is compliant with
ROHS requirements and Halogen Free.

ORDERING INFORMATION

DEVICE Package [ XX Description | Packing Information| MOQ

TO-252 Output Voltage
LR78MXXD e.g. 12.0v=12 2500 Units/ Reel | 5000
(DPAK) 5.0V=05

DEVICE MARKING INFORMATION

LR78MXXD

TO-252(DPAK)

1. Input 2. GND 3. Output

Markin First Column Description Second Column Description
9 (e.g L78MO05) (YYWW)
— Device Code
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Input Voltage (for Vo = 5V to 18V) V| 35 V
(for Vo = 24V) V| 40 Y
Thermal Resistance Junction-Case (Note1) .
TO-252(DAPK) (Tc = +25°C) ReJc 33 CW
Thermal Resistance Junction-Air (Note1, 2) R
TO-252(DAPK) (Ta = +25°C) ReJA 92 C/W
Operating Junction Temperature Range Tj 0~ +150 °C
Operating Ambient Temperature TOPR -40 ~ +125 °C
Storage Temperature Range TSTG -65 ~ +150 °C

Note: 1. Thermal resistance test board size: 30.0mmx=25.0mmx1.6mm (FR4); Copper foil: 35um; Standard soldering pad.
2. Assume no ambient airflow

Electrical Characteristics (LR78M05D)
(Refer to the test circuits, 0 < Ty <+125°C, 10=350mA, V|=10V, unless otherwise specified, C| = 0.33uF, C0=0.1uF)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Ty =+25°C 4.8 5 5.2
Output Voltage V = \%
P g ° '\2 T omA 10 S50mA 475 | 5 | 525
i . 0 = 200mA VI=7Vto 25V - - 100
Line Regulation (Note3) AVO T, =425°C Vi= 8V o 25V - - 50 mV
) 0 = 5mA to 0.5A, Ty =+25°C - - 100
Load Regulation (Note3) AVO mV
I0 = 5mA to 200mA, Ty =+25°C - - 50
Quiescent Current IQ Ty =+25°C - 4.0 6.0 mA
0 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA ) ) 0.8 mA
V| =8V to 25V
Output Voltage Drift AV/AT |lO=5mA - | o5 - | mvec
Ty =0to +125°C
Output Noise Voltage VN f=10Hz to 100kHz - 40 - uV/Vo
Ripple Rejection RR LT:E%H; 1'2\7’ ?5)0::25 o - 80 - dB
Dropout Voltage VD TJ =+25°C, 10 = 500mA - 2 - V
Short Circuit Current Isc Ty =+25°C, V| = 35V - 200 - mA
Note:

3. Load and line regulation are specified at constant junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LR78MO06D) (Continued)
(Refer to the test circuits, 0 < Ty < +125°C, 10=350mA, V| =11V, unless otherwise specified, C|=0.33uF, Co=0.1uF)

Parameter Symbol Conditions Min. Typ. | Max. | Unit
Ty =+25°C 5.75 6 6.25
Output Voltage Vo l0 = 5mA to 350mA \
V| =8V to 21V 5.7 6 6.3
) ) lo = 200mA | VI=8Vto 25V - - 120
Line Regulation (Note1 AVO o mV
9 ( ) TJ=+25°C | V|=9V to 25V - - 60
) o =5mA to 0.5A, Ty = +25°C - - 120
Load Regulation (Note1) AVO mV
0 = 5mA to 200mA, Ty = +25°C - - 60
Quiescent Current IQ Ty =+25°C - 4.0 6.0 mA
0 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA 0.8 mA
V| =9V to 25V ) ) ’
. [0 =5mA o
Output Voltage Drift AVIAT T, =0 to +125°C - 0.6 - mV/°C
Output Noise Voltage VN f=10Hz to 100kHz - 45 - uV/Vo
. I f=120Hz, o = 300mA
Ripple Rejection RR Vi= OV to 19V, Ty =+25 °C - 80 - dB
Dropout Voltage VD TJ =+25°C, lo = 500mA - 2 - \%
Short Circuit Current Isc Ty =+25°C, V|= 35V - 200 - mA

Note:

1. Load and line regulation are specified at constant junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LR78M08D) (Continued)
(Refer to the test circuits, 0 < Ty <+125°C, 10=350mA, V|=14V, unless otherwise specified, C| = 0.33uF, Co=0.1uF)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Ty =+25°C 7.7 8 8.3
Output Voltage V = V
Pt ° [ zimar A 75 | o | o
) ) o = 200mA VI=10.5V to 25V - - 160
Line Regulation (Note1) AVO T, =+25°C Vi= 11V 10 25V - . a0 mV
. 0 = 5mA to 0.5A, Ty =+25°C - - 160
Load Regulation (Note1) AVO mV
0 = 5mA to 200mA, Ty =+25°C - - 80
Quiescent Current IQ Ty =+25°C - 4.0 6.0 mA
0 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA ) i 0.8 mA
V| =10.5V to 25V
Output Voltage Drift RR o iSmA o - 0.8 - mV/°C
TJy=0to +125°C
Output Noise Voltage VN f=10Hz to 100kHz - 52 - uV/Vo
Ripple Rejection RR (/:%?HSZV 'tg ; 1?23?1% o5 o0 - 80 | - dB
Dropout Voltage VD TJ = +25°C, lo = 500mA - 2 - \%
Short Circuit Current Isc TJ=+25°C, V| = 35V - 200 - mA
Note:

1. Load and line regulation are specified at constant junction temperature. Change in VO due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LR78M09D) (Continued)
(Refer to the test circuits, 0 < Ty < +125°C, [0=350mA, V|=15V, unless otherwise specified, C| = 0.33uF,Co=0.1uF)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Ty =+25°C 865| 9 9.35
Output Voltage Vo l0 = 5mA to 350mA \Y
\?I =10.5V to 23V 8551 9 8.45
. . 0 = 200mA VI=10.5V to 25V - - 180
Line Regulation (Note1) AVO T, =+25°C Vi= 11V 10 25V - - 90 mV
) 10 =5mA to 0.5A, Ty =+25°C - - 180
Load Regulation (Note1) AVO mV
10 = 5mA to 200mA, Ty =+25°C - - 90
Quiescent Current IQ Ty =+25°C - 4.0 6.0 mA
I0 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA i i 0.8 mA
V| =10.5V to 25V ’
Output Voltage Drift RR o iSmA o - 0.8 - mV/°C
TJy=0to +125°C
Output Noise Voltage VN f=10Hz to 100kHz - 52 - uV/Vo
Ripple Rejection RR LT:%?F;ZV 'tg ; fg\?,mﬁ o5 o0 - 80 | - dB
Dropout Voltage VD TJ =+25°C, Io = 500mA - 2 - \%
Short Circuit Current Isc Ty =+25°C, V| = 35V - 200 - mA
Note:

1. Load and line regulation are specified at constant junction temperature. Change in VO due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LR78M12D) (continued)
(Refer to the test circuits, 0 < Ty <+125°C, 10=350mA, V|=19V, unless otherwise specified, C| =0.33uF, Co=0.1uF)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Ty =+25°C 11.5 12 12.5
Output Voltage V = Vv
P g ° {2= ff?ﬁfg%’;"* 114 | 12 | 126
. . o = 200mA V| =14.5V to 30V - - 240
Line Regulation (Note1) AVO T, = +25°C Vi= 16V 0 30V - - 120 mV
) 10 = 5mA to 0.5A, Ty = +25°C - - 240
Load Regulation (Note1) AVO mV
0 = 5mA to 200mA, Ty = +25°C - - 120
Quiescent Current IQ Ty =+25°C - 4.1 6.0 mA
10 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA ) ) 0.8 mA
V| =14.5V to 30V '
Output Voltage Drift AVIAT 'TO ZOmA - -] - |mvrc
J=0to +125°C
Output Noise Voltage VN f=10Hz to 100kHz - 75 - uV/Vo
Ripple Rejection RR lej %gcz{o'%/’?’gﬁflj‘zs o - 80 - dB
Dropout Voltage VD TJ =+25°C, l0 = 500mA - 2 - \%
Short Circuit Current Isc TJ=+25°C, V| = 35V - 200 - mA
Note:

1. Load and line regulation are specified at constant junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LR78M15D) (continued)
(Refer to the test circuits, 0 < Ty <+125°C, 10=350mA, V|=23V, unless otherwise specified, C| =0.33uF, Co=0.1uF)

Parameter Symbol Conditions Min. | Typ. Max. Unit
Ty=+25°C 14.4 15 15.6
Output Voltage Vo l0 = 5mA to 350mA \
Vi = 17.5V to 30V 14.25 15 15.75
) ) lo = 200mA | VI=17.5V to 30V - - 300
Line Regulation (Note1 AVO o mV
9 ( ) Ty=+25°C | v| =20V to 30V - - 150
. 0 = 5mA to 0.5A, Ty =+25°C - - 300
Load Regulation (Note1) AVO mV
I0 = 5mA to 200mA, Ty =+25°C - - 150
Quiescent Current IQ Ty =+25°C - 4.1 6.0 mA
I0 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA 0.8 mA
Vi =17.5V to 30V ) i '
. 0 = 5mA o
Output Voltage Drift AV/IAT T, =0 to +125°C - 1.2 - mV/°C
Output Noise Voltage VN f=10Hz to 100kHz - 100 - uV/Vo
. — f=120Hz, o = 300mA
Ripple Rejection RR Vi = 18.5V to 28.5V, Ty =+25 °C - 70 - dB
Dropout Voltage VD TJ =+25°C, 10 = 500mA - 2 - \%
Short Circuit Current Isc TJ=+25°C, V| =35V - 200 - mA
Note:

1. Load and line regulation are specified at constant junction temperature. Change in VO due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LR78M18D) (continued)
(Refer to the test circuits, 0 < Ty <+125°C, 10=350mA, V|=26V, unless otherwise specified, C| =0.33uF, C0=0.1uF)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Ty=+25°C 173 18 | 18.7
Output Voltage Vo 0 = 5mA to 350mA \%
V| =20.5V to 33V 1711 18 1189
) ) o = 200mA V| =21V to 33V - - 360
Line Regulation (Note1 AVO o mV
9 ( ) Ty=+25°C V| = 24V to 33V - - | 180
. I0 =5mAto 0.5A, Ty = +25°C - - 360
Load Regulation (Note1) AVO mV
10 = 5mA to 200mA, Ty = +25°C - - 180
Quiescent Current IQ TJ = +25°C - 4.2 6.0 mA
10 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA 0.8 mA
Vi =21V to 33V ) i '
Output Voltage Drift AVIAT I0o = 5mATy = 0 to 125°C - -1.1 - mV/°C
Output Noise Voltage VN f=10Hz to 100kHz - 100 - uV/Vo
. _— f=120Hz, lo= 300mA , V| = 22V to 32V
Ripple Rejection RR T =425 °C - 70 - dB
Dropout Voltage VD Ty =+25°C, 10 = 500mA - 2 - \%
Short Circuit Current Isc Ty =+25°C, V| = 35V - 200 - mA
Note:

1. Load and line regulation are specified at constant junction temperature. Change in VO due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LR78M24D) (continued)
(Refer to the test circuits, 0 < Ty <+125°C, 10=350mA, V|=33V, unless otherwise specified, C| =0.33uF, Co=0.1uF)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Ty =+25°C 23 24 25
Output Voltage Vo l0 = 5mA to 350mA \
Vi = 27V to 38V 22.8 24 25.2
) ) lo = 200mA | VI=27V to 38V - - 480
Line Regulation (Note1 AVO o mV
9 ( ) TJ=+25°C | v| =28V to 38V - - 240
) [0 = 5mA to 0.5A, Ty =+25°C - - 480
Load Regulation (Note1) AVO mV
0 = 5mA to 200mA, Ty =+25°C - - 240
Quiescent Current IQ TJ = +25°C - 4.2 6.0 mA
0 = 5mA to 350mA - - 0.5
Quiescent Current Change AlQ o = 200mA 0.8 mA
V| =27V to 38V ) ) '
. [0 =5mA o
Output Voltage Drift AVIAT T)=0to +125°C - -1.2 - mV/°C
Output Noise Voltage VN f=10Hz to 100kHz - 170 - uV/Vo
. — f=120Hz, o = 300mA
Ripple Rejection RR VI = 28V to 38V, Ty =+25 °C - 70 - dB
Dropout Voltage VD TJ = +25°C, lo = 500mA - 2 - \%
Short Circuit Current Isc Ty = +25°C, V| = 35V - 200 - mA
Note:

1. Load and line regulation are specified at constant junction temperature. Change in VO due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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MECHANICAL DIMENSIONS

i

TOP VIEW

TO-252 (DPAK)

A

L1

L2

RECOMMENDED PCB LAYOUT (Unit: mm)
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MILLIMETERS
DIM
MIN NOM MAX
A 2.15 2.30 2.45
A1 - - 0.20
A2 0.90 1.07 1.17
O = B | 068 | 078 | 088
B2 5.20 5.33 5.46
= C | 049 - 0.58
El
D | 590 610 6.30
D1 5.30REF
E | 640 | 660 | 6.80
E1 4.63 4.83 5.03
BOTTOM VIEW e 2 286BSC
H 9.85 10.10 10.35
L 1.30 1.50 1.70
L1 2.90REF
= L2 0.51BSC
L3 0.88 1.08 1.28
! L4 | 055 | 0.80 | 1.05
DIM MIN(mm)
A 6.03
A1 4.50
A2 6.46
A3 4.10
Ad 2.37
B 6.50
C 2.50
D 1.68
e 4.80
H 12.35
F 5.95
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MECHANICAL DIMENSIONS

Version Description Update by Update Date
1.9 Update thermal resistance test condition. Chen S 2023-08-24
1.1 Update operating temperature range. Chen S 2023-10-27
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DISCLAIMER

e Curve guarantee in the specification. The curve of test items with electric parameter is used as quality guarantee.
The curve of test items without electric parameter is used as reference only.

e Before you use our Products for new Project, you are requested to carefully read this document and fully understand
its contents. LRC shall not be in any way responsible or liable for failure, malfunction or accident arising from the
use of any LRC’s Products against warning, caution or note contained in this document.

® All information contained in this document is current as of the issuing date and subject to change without any prior
notice. Before purchasing or using LRC's Products, please confirm the latest information with a LRC sales
representative.
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