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100 mA Fixed Output Three Terminal Positive Regulators

78LXX

Introduction

The 78Lxx series is a three terminal positive voltage
linear regulator with fixed voltage output. It has a wide
input voltage range. The maximum input voltage can
reach 30V (or 35V). At the same time, it can also provide
100mA output current under the condition of good heat
dissipation. The 78Lxx series adopts fixed voltage
output without peripheral resistance, which improves the
space utilization efficiency of printed circuit board (PCB).
In addition, the 78Lxx series also integrates internal
current limit, short-circuit protection and thermal
shutdown, so that it is basically not affected by overload.
Therefore, the 78Lxx series is widely used in various
scenarios, such as card supervision, to eliminate the
noise and distribution problems related to single point
supervision. When used as a substitute for Zener-diode
resistor combination, it can effectively improve the
output impedance and reduce the bias current.

Available Packages

PART NUMBER PACKAGES
SOT-23
MLS78L Series
SOT-89-3L

Note: For more detailed packaging information, see
the part Pin Configuration and Function and the part
Mechanical Information.

VIN VOUT
IN|  mLs7eL  [OUT
3 Series 1
2|GND Cour

CIN
0.33uF-|' TD.1pF

(1) Conventional Circuit

Features

* Available Output Voltage:
5.0V, 6.0V, 8.0V, 9.0V, 12V and 15V
* Maximum Input Voltage:
30V for Vgt < 10V
35V for Vgur > 10V
* Maximum Output Current:
Exceed 100mA
* Output Tolerances:
+3% atT,=25C
+5% over the Operating T,
* Build-in Current Limit
» Thermal Shutdown Protection
* Short Circuit Protection
* No External Components

Applications

* TV Board

« Air Conditioner

« Vehicle Mounted Radar
* Air Conditioner

¢ Charging Device

R V
N IN| mLs78L |OUT ouT
l 3 Series |4
Cin —|- 2|GND -|- Cour

(2) Resistance are used at IN

Typical Application Circuit

Ordering Information

Model Device Package Palz:AII(r:g:alES::s) Qlljr;r;ﬁirt)igzs) gs;zrti(t:y?:)tsg) Delivery Mode
MLS78L-5.0 MLS78L05 SOT-23 3,000 45,000 180,000 7'reel
MLS78L-5.0 MLS78L05 SOT-89-3L 1,000 10,000 40,000 7"reel
MLS78L-6.0 MLS78L06 SOT-89-3L 1,000 10,000 40,000 7"reel
MLS78L-8.0 MLS78L08 SOT-89-3L 1,000 10,000 40,000 7"reel
MLS78L-9.0 MLS78L09 SOT-89-3L 1,000 10,000 40,000 7"reel
MLS78L-12 MLS78L12 SOT-89-3L 1,000 10,000 40,000 7'reel
MLS78L-15 MLS78L15 SOT-89-3L 1,000 10,000 40,000 7'reel
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Pin Configuration and Marking Information

Pin Configuration and Function

SOT-23 SOT-89-3L

= Y

- !

v [
w

Package Top View
78Lxx Series
Pin Name /0 Description
SOT-23 SQOT-89-3L
IN 2 3 | Input to the device.
GND 3 2 - Regulator ground.
ouT 1 1 0] Output of the regulator.

Marking Information

3
= )
78LXX
LXX YYYYYY

T s T 71

"78LXX or LXX": Product number, the "XX" in the "78LXX" or "LXX" represents the output
voltage, for example, if VOUT = 5.0V, "XX" is "05".

"YYY": Code.

Representative Schematic Diagram
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Specifications
Absolute Maximum Ratings®

Characteristic Symbol Value Unit
78L05
78L06
Maximum input voltage” 78L08 30
78L09 Vi \%
78L12
78L15 3%
SOT-23
Maximum power dissipation SOT-89-3L Pb wvax Internally Limited® W
Maximum junction temperature T max 150 °C
Storage temperature Tstg - 65 ~ 150 °C
Soldering temperature & time Tsolder 260°C, 10s -

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under

Recommended Operating Conditions. Exposure to absolute-maximum rated conditions for extended periods may affect device reliability.

(2) All voltages are with respect to network ground terminal.
(3) Refer to Thermal Information for details.

Electrical Characteristics

78L05 (V gyt = 5.0V, V = 10V, gyt = 40mA, C, = 0.33pF, Cqyr = 0.1pF, T, = 25°C, unless otherwise specified)

Characteristic Symbol Test Ccnditions Min | Typ | Max Uuit
Input voltage Vin - - - 30 \Y,
T,=25°C 4.85 5.00 5.15 \Y
Output voltage Vour Vin= 71020V, loyr = 1 to 40mA 4.75 5.00 5.25 \Y,
lour = 1to 70mA 4.75 5.00 5.25 \Y
Output current lout T,=25°C 100 - - mA
Quiescent current lo loutr = OMA - 3.8 6.0 mA
) Viy = 8 to 20V - - 15 mA
Quiescent current change Alg
lour = 1to 40mA - - 0.1 mA
Dropout voltage Voo T,=25°C - 17 - \Y,
) ) Viy =710 20V, T, = 25°C - 320 150 mV
Line regulation AV ne
Viy =810 20V, T, = 25°C - 26.0 100 mV
) loutr = 1to 100mA, T, = 25°C - 15.0 60 mV
Load regulation AV, 0ap
lour = 1t040mA, T, =25°C - 8.0 30 mV
Output noise voltage Vy f=10to 100kHz, T, = 25°C - - 0.2 YA
Ripple rejection RR Viy =810 20V, f = 120Hz - 100 - dB
78L06 (V our = 6.0V, Vi = 11V, Igyr = 40mA, C\\ = 0.33puF, Coyr = 0.1uF, T; = 25°C, unless otherwise specified)
Characteristic Symbol Test Ccnditions Min | Typ | Max Uuit
Input voltage Vin - - - 30 \%
T,=25°C 5.82 6.00 6.18 \Y,
Output voltage Vour Viy = 810 20V, lpyr = 1to 40mA 5.70 6.00 6.30 \%
lour = 1to 70mA 5.70 6.00 6.30 \Y,
Output current lout T,=25°C 100 - - mA
Quiescent current lo loutr = OMA - 3.9 6.0 mA
) Viy = 9 to 20V - - 15 mA
Quiescent current change Aly
loutr = 1to 40mA - - 0.1 mA
Dropout voltage Voo T,=25°C - 17 - \%
) ) Viy =810 20V, T; = 25°C - 35 175 mvV
Line regulation AV \Ne
Vin =910 20V, T; = 25°C - 29 125 mvV
_ lour = 1 to 100mA, T, = 25°C - 16 80 mv
Load regulation AV, 0ap
lour = 1t0 40mA, T, =25°C - 9 40 mV
Output noise voltage Vi f=10to 100kHz, T; = 25°C - 46 - WNour
Ripple rejection RR Viy =810 20V, f = 120Hz 40 48 - dB
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78L08 (Vour = 8.0V, V| = 14V, gyt = 40mA, C, = 0.33pF, Coyr = 0.1pF, T, = 25°C, unless otherwise specified)

Characteristic Symbol Test Ccnditions Min | Typ | Max Uuit
Input voltage Vin - - - 30 \Y
T,=25°C 7.76 8.00 8.24 \Y
Output voltage Vour  [Vin= 81020V, Ioyr = 1t0 40mA 7.60 8.00 8.40 \Y,
lour = 1t0o 70mA 7.76 8.00 8.40 \Y
Output current lout T,=25°C 100 - - mA
Quiescent current lo lour = OMA - 4 6.0 mA
) Viy = 11 to 23V - - 15 mA
Quiescent current change Al
loutr = 1to 40mA - - 0.1 mA
Dropout voltage Voo T,=25°C - 17 - \%
) ) Vin = 10.5t0 23V, T, = 25°C - 42 175 mv
Line regulation AV |Ne
Viy = 111t0 23V, T; = 25°C - 36 125 mvV
) lour = 1to 100mA, T, = 25°C - 18 80 mV
Load regulation AV, 0ap
lour = 1t0 40mA, T, =25°C - 10 40 mV
Output noise voltage W f=10to 100kHz, T, = 25°C - 54 - MWVNour
Ripple rejection RR Viny = 13to0 23V, f = 120Hz 37 46 - dB

78L09 (V gyt = 9.0V, V| = 16V, lgyr = 40mA, C,y = 0.33pF, Cqyr = 0.1F, T, = 25°C, unless otherwise specified)

Characteristic Symbol Test Ccnditions Min | Typ | Max Uuit
Input voltage Vin - - - 30 \Y
T,=25°C 8.73 9.00 9.27 \Y
Output voltage Vour Vin = 1210 24V, loyt = 1 to 40mA 8.55 9.00 9.45 \%
lour = 1to 70mA 8.55 9.00 9.45 \Y
Output current lout T,=25°C 100 - - mA
Quiescent current lo lour = OMA - 4.1 6.0 mA
) Viy = 13 to 24V - - 15 mA
Quiescent current change Aly
loutr = 1to 40mA - - 0.1 mA
Dropout voltage Voo T,=25°C - 17 - Y
. ) Vi = 1210 24V, Ty = 25°C - 45 175 mv
Line regulation AViine
Viy = 1310 24V, T; = 25°C - 40 125 mvV
] lour = 1to 100mA, T, = 25°C - 19 90 mV
Load regulation AVioap
lour = 1t0 40mA, T, =25°C - 11 40 mV
Output noise voltage ' f=10to 100kHz, T; = 25°C - 58 - MV Nour
Ripple rejection RR Viy = 15 to 25V, f = 120Hz 37 45 - daB

78L12 (Vour = 12.0V, Vy = 19V, lgyr = 40mA, C, = 0.33pF, Cqyr = 0.1pF, T, = 25°C, unless otherwise specified)

Characteristic Symbol Test Ccnditions Min | Typ | Max Uuit
Input voltage Vin - - - 35 \%
T;=25°C 11.64 12.00 12.36 \Y,
Output voltage Vour Viy = 1410 27V, oyt = 1 to 40mA 11.40 12.00 12.60 \%
loutr = 1to 70mA 11.40 12.00 12.60 \Y,
Output current lout T,=25°C 100 - - mA
Quiescent current lo loutr = OMA - 4.3 6.0 mA
) Vin=14.5t0 27V - - 15 mA
Quiescent current change Aly
loutr = 1to 40mA - - 0.1 mA
Dropout voltage Voo T,=25°C - 17 - \%
_ _ Viy = 14.510 27V, T, = 25°C - 55 250 mv
Line regulation AV ine
Vin=161t0 27V, T; = 25°C - 49 200 mV
) loutr = 1to 100mA, T, = 25°C - 22 100 mV
Load regulation AV oap
lour = 1t040mA, T;=25°C - 13 50 mV
Output noise voltage A f=10to 100kHz, T; = 25°C - 70 - WNour
Ripple rejection RR Viy = 15 to 25V, f = 120Hz 37 42 - dB
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78L15 (V oyt = 15.0V, V| = 23V, loyr = 40mA, C,, = 0.33uF, Cqyr = 0.1uF, T, = 25°C, unless otherwise specified)

Characteristic Symbol Test Ccnditions Min | Typ | Max Uuit
Input voltage Vin - - - 35 \Y
T,=25°C 14.55 15.00 15.45 \%
Output voltage Vour Viy = 17.5t0 30V, lpyr =1 to 40mA 14.25 15.00 15.75 \%
lour = 1to 70mA 14.25 15.00 15.75 \Y
Output current lout T,=25°C 100 - - mA
Quiescent current lo loutr = OMA - 4.6 6.5 mA
_ Viy = 19 to 30V - - 15 mA
Quiescent current change Al
lour =1 to 40mA - - 0.1 mA
Dropout voltage Voo T,=25°C - 17 - Y
) ) Viy = 17.5t0 30V, T; = 25°C - 65 300 mV
Line regulation AV e
Viy =19 t0 30V, T; = 25°C - 58 250 mV
_ lour = 1t0 100mA, T, = 25°C - 25 150 mv
Load regulation AV, oap
lour = 1t0 40mA, T, = 25°C - 15 75 mV
Output noise voltage ' f=10to 100kHz, T; = 25°C - 82 - MV Nour
Ripple rejection RR Vv = 18.5t0 28.5V, f = 120Hz 34 39 - daB

Typical Characteristics
78L05 (Vour = 5.0V, Ty = 25°C, unless otherwise specified)

Output Characteristics Dropout Characteristics
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78L06 (V oyt = 6.0V, T, = 25°C, unless otherwise specified)

Output Characteristics Dropout Characteristics
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Quiescent Current vs Input Voltage

Current Cut-off Grid Voltage
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Output Voltage vs Junction Temperature

Power Derating Curve
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78L15 (V our = 15V, T, = 25°C, unless otherwise specified)

Output Characteristics

Dropout Characteristics
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AZI \| | |Aj_ L 0.300 | 0.500 0.012 0.020
8 0 8° 0 8°
A1
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V4 K= 100 mA Fixed Output Three Terminal Positive Regulators 78LxX Series =

Package Outline Dimensions: SOT-89

E]
=2

—
el
Dimensions in Millimeters(mm) Dimensions in Inches
Symbol - -

Min Max Min Max
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
bl 0.400 0.580 0.016 0.023
c 0.350 0.440 0.014 0.017
D 4.400 4.600 0.173 0.181

D1 1.550 REF 0.061 REF
E 2.300 2.600 0.091 0.102
E1l 3.940 4.250 0.155 0.167

e 1.500 TYP 0.060 TYP

el 3.000 TYP 0.118 TYP
L 0.900 | 1.200 0.035 | 0.047
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