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Positive voltage regulators 
 

1. Description 
The LM78Lxx series of three-terminal positive 

regulators employ internal current limiting and thermal 

shutdown, making them essentially indestructible. If 

adequate heat-sink is provided, they can deliver up to 

100 mA output current. They are intended as fixed 

voltage regulators in a wide range of applications 

including local or on-card regulation for elimination of 

noise and distribution problems associated with single-

point regulation. In addition, they can be used with 

power pass elements to make high-current voltage 

regulators. The LM78Lxx series used as Zener 

diode/resistor combination replacement, offers an 

effective output impedance improvement of typically 

two orders of magnitude, along with lower quiescent 

current and lower noise. 

2. Features 
• Output current up to 100 mA 

• Output voltages of 5V, 6V, 8V, 9V, 10V, 12V, 

15V, 18V, 20V, 24V, 33V. 

• Thermal overload protection 

• Short circuit protection 

• No external components are required 

• Availableineither±5% 

SOP-8 SOT-89 TO-92 SOT23-3 

   
 

3. Functional Block Diagram 
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4. Ordering Information 
Type Number Package Type Packing 

LM78L05D 

SOP-8 Tape & Reel 

LM78L06D 

LM78L08D 

LM78L09D 

LM78L10D 

LM78L12D 

LM78L15D 

LM78L18D 

LM78L20D 

LM78L24D 

LM78L33D 

LM78L05PK 

SOT-89 Tape & Reel 

LM78L06PK 

LM78L08PK 

LM78L09PK 

LM78L10PK 

LM78L12PK 

LM78L15PK 

LM78L18PK 

LM78L20PK 

LM78L24PK 

LM78L33PK 

LM78L05LP 

TO-92 Bag 

LM78L06LP 

LM78L08LP 

LM78L09LP 

LM78L10LP 

LM78L12LP 

LM78L15LP 

LM78L18LP 

LM78L20LP 

LM78L24LP 

LM78L33LP 

LM78L05DBV 

SOT23-3 Tape & Reel 
LM78L06DBV 

LM78L08DBV 

LM78L09DBV 
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LM78L10DBV 

LM78L12DBV 

LM78L15DBV 

LM78L18DBV 

LM78L20DBV 

LM78L24DBV 

LM78L33DBV 

Note: If the physical information is inconsistent with the ordering information, please refer to the actual product. 

5. ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter² Value Unit 

VI DC Input Voltage 

VO = 5 to 10 V 30 

V VO = 12 to 15 V 35 

VO = 18 to 33 V 40 

IO Output Current 100 mA 

Ptot Power Dissipation Internally Limited (*)  

Tstg Storage Temperature Range -40 to 150 °C 

Top Operating Junction Temperature Range 0 to 70 °C 

6. ELECTRICAL CHARACTERISTICS 
ELECTRICAL CHARACTERISTICS OF LM78L05 
refer to the test circuits, VI = 10V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 4.8 5 5.2 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 7 to 20 V 4.75 

 
5.25 

V 
IO = 1 to 70 mA, VI = 10 V 4.75 

 
5.25 

∆VO Line Regulation 
VI = 8.5 to 20 V, TJ = 25°C 

  
150 

mV 
VI = 9 to 20 V, TJ = 25°C 

  
100 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
60 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
30 

Id Quiescent Current 
TJ = 25°C 

  
6 mA 

TJ = 125°C 
  

5.5 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 8 to 20 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

40 
 

V 

SVR Supply Voltage Rejection 
VI = 8 to 18 V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

41 49 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 
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ELECTRICAL CHARACTERISTICS OF LM78L06 
refer to the test circuits, VI = 10V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 5.76 6 6.24 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 8.5 to 20 V 5.7 

 
6.3 

V 
IO = 1 to 70 mA, VI = 12 V 5.7 

 
6.3 

∆VO Line Regulation 
VI = 8.5 to 20 V, TJ = 25°C 

  
150 

mV 
VI = 9 to 20 V, TJ = 25°C 

  
100 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
60 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
30 

Id Quiescent Current 
TJ = 25°C 

  
6 mA 

TJ = 125°C 
  

5.5 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 9 to 20 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

50 
 

V 

SVR Supply Voltage Rejection 
VI = 9 to 20 V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

39 46 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 

ELECTRICAL CHARACTERISTICS OF LM78L08 
refer to the test circuits, VI = 14V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 7.68 8 8.32 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 10.5 to 23 V 7.6 

 
8.4 

V 
IO = 1 to 70 mA, VI = 14 V 7.6 

 
8.4 

∆VO Line Regulation 
VI = 8.5 to 20 V, TJ = 25°C 

  
175 

mV 
VI = 9 to 20 V, TJ = 25°C 

  
125 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
80 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
40 

Id Quiescent Current 
TJ = 25°C 

  
6 mA 

TJ = 125°C 
  

5.5 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 11 to 23 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

60 
 

V 

SVR Supply Voltage Rejection 
VI = 12 to 23V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

37 45 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 
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ELECTRICAL CHARACTERISTICS OF LM78L09 
refer to the test circuits, VI = 15V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 8.64 9 9.36 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 11.5 to 23 V 8.55 

 
9.45 

V 
IO = 1 to 70 mA, VI = 15 V 8.55 

 
9.45 

∆VO Line Regulation 
VI = 11.5 to 23 V, TJ = 25°C 

  
225 

mV 
VI = 12 to 23 V, TJ = 25°C 

  
150 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
80 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
40 

Id Quiescent Current 
TJ = 25°C 

  
6 mA 

TJ = 125°C 
  

5.5 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 12 to 23 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

70 
 

V 

SVR Supply Voltage Rejection 
VI = 12 to 23V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

37 44 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 

ELECTRICAL CHARACTERISTICS OF LM78L10 
refer to the test circuits, VI = 16V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 9.6 10 10.4 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 12.5 to 23 V 9.5 

 
10.5 

V 
IO = 1 to 70 mA, VI = 16 V 9.5 

 
10.5 

∆VO Line Regulation 
VI = 12.5 to 23 V, TJ = 25°C 

  
230 

mV 
VI = 13 to 23 V, TJ = 25°C 

  
170 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
80 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
40 

Id Quiescent Current 
TJ = 25°C 

  
6 mA 

TJ = 125°C 
  

5.5 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 13 to 23 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

60 
 

V 

SVR Supply Voltage Rejection 
VI = 13 to 23V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

37 45 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 
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ELECTRICAL CHARACTERISTICS OF LM78L12 
refer to the test circuits, VI = 19V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 11.5 12 12.5 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 14.5 to 27 V 11.4 

 
12.6 

V 
IO = 1 to 70 mA, VI = 19 V 11.4 

 
12.6 

∆VO Line Regulation 
VI = 14.5 to 27 V, TJ = 25°C 

  
250 

mV 
VI = 16 to 27 V, TJ = 25°C 

  
200 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
100 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
50 

Id Quiescent Current 
TJ = 25°C 

  
6.5 mA 

TJ = 125°C 
  

6 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 16 to 27 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

80 
 

V 

SVR Supply Voltage Rejection 
VI = 15 to 25V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

37 42 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 

ELECTRICAL CHARACTERISTICS OF LM78L15 
refer to the test circuits, VI = 23V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 14.4 15 15.6 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 17.5 to 30 V 14.25 

 
15.75 

V 
IO = 1 to 70 mA, VI = 23 V 14.25 

 
15.75 

∆VO Line Regulation 
VI = 17.5 to 30 V, TJ = 25°C 

  
300 

mV 
VI = 20 to 30 V, TJ = 25°C 

  
250 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
150 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
75 

Id Quiescent Current 
TJ = 25°C 

  
6.5 mA 

TJ = 125°C 
  

6 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 20 to 30 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

90 
 

V 

SVR Supply Voltage Rejection 
VI = 18.5 to 28.5 V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

34 39 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 
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ELECTRICAL CHARACTERISTICS OF LM78L18 
refer to the test circuits, VI = 27V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 17.3 18 18.7 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 22 to 33 V 17.1 

 
18.9 

V 
IO = 1 to 70 mA, VI = 27 V 17.1 

 
18.9 

∆VO Line Regulation 
VI = 21 to 33 V, TJ = 25°C 

  
320 

mV 
VI = 22 to 33 V, TJ = 25°C 

  
270 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
170 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
85 

Id Quiescent Current 
TJ = 25°C 

  
6.5 mA 

TJ = 125°C 
  

6 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 23 to 30 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

120 
 

V 

SVR Supply Voltage Rejection 
VI = 23 to 33 V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

33 38 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 

ELECTRICAL CHARACTERISTICS OF LM78L20 
refer to the test circuits, VI = 29V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 19.2 20 20.8 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 24 to 33 V 19 

 
21 

V 
IO = 1 to 70 mA, VI = 29 V 19 

 
21 

∆VO Line Regulation 
VI = 22.5 to 34 V, TJ = 25°C 

  
330 

mV 
VI = 24 to 34 V, TJ = 25°C 

  
280 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
180 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
90 

Id Quiescent Current 
TJ = 25°C 

  
6.5 mA 

TJ = 125°C 
  

6 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 25 to 33 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

120 
 

V 

SVR Supply Voltage Rejection 
VI = 25 to 35 V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

32 38 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 
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ELECTRICAL CHARACTERISTICS OF LM78L24 
refer to the test circuits, VI = 33V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 23 24 25 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 27 to 38 V 22.8 

 
25.2 

V 
IO = 1 to 70 mA, VI = 33 V 22.8 

 
25.2 

∆VO Line Regulation 
VI = 27 to 38 V, TJ = 25°C 

  
350 

mV 
VI = 28 to 38 V, TJ = 25°C 

  
300 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
200 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
100 

Id Quiescent Current 
TJ = 25°C 

  
6.5 mA 

TJ = 125°C 
  

6 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 28 to 38 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

200 
 

V 

SVR Supply Voltage Rejection 
VI = 29 to 33 V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

31 37 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 

ELECTRICAL CHARACTERISTICS OF LM78L33 
refer to the test circuits, VI = 36V, IO = 40 mA, CI = 0.33 µF, CO = 0.1 µF, 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

VO Output Voltage TJ = 25°C 31.68 33 34.32 V 

VO Output Voltage 
IO = 1 to 40 mA, VI = 36 to 40 V 31.35 

 
34.65 

V 
IO = 1 to 70 mA, VI = 38 V 31.35 

 
34.65 

∆VO Line Regulation 
VI = 36 to 40 V, TJ = 25°C 

  
150 

mV 
VI = 37 to 40 V, TJ = 25°C 

  
100 

∆VO Load Regulation 
IO = 1 to 100 mA, TJ = 25°C 

  
60 

mV 
IO =1 to 40 mA, TJ = 25°C 

  
30 

Id Quiescent Current 
TJ = 25°C 

  
6 mA 

TJ = 125°C 
  

5.5 mA 

∆Id Quiescent Current Change 
IO =1 to 40 mA 

  
0.1 

mA 
VI = 36 to 40 V 

  
1.5 

eN Output Noise Voltage B =10Hz to 100KHz, TJ = 25°C 
 

120 
 

V 

SVR Supply Voltage Rejection 
VI = 36 to 40 V, f = 120Hz 

IO = 40 mA, TJ = 25°C 

41 49 
 

dB 

Vd Dropout Voltage  
 

1.7 
 

V 
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 78L05/12 Output Voltage vs Ambient Temperature 

 
 78L05/12 Quiescent Current vs Output Current 
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TEST CIRCUITS 

 

Edit Boost Circuit 

 
Current Regulator 

 

Adjustable Output Regulator 
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7. Package Outlines 
SOP-8 

 

 

SOT-89 
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TO-92 

 

 

SOT23-3 
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8. Disclaimers 
Limited warranty and liability 
Information in this document is believed to be accurate and reliable. However, Fulihao does not give any 

representations or warranties, expressed or implied, as to the accuracy or completeness of such information and 

shall have no liability for the consequences of use of such information. It is the customer’s responsibility to validate 

that a particular product with the properties described in the product specification is suitable for use in a particular 

application. 

Suitability for use 
Fulihao products are designed for specific applications and should not be used for any purpose (including, without 

limitation, automotive, aerospace, medical, life-saving applications, or any other application which requires 

especially high reliability for the prevention of such defect as may directly cause damage to the third party’s life, 

body or property) not expressly set forth in applicable Fulihao product documentation.  

Right to make changes 
Fulihao reserves the right to make changes to information published in this document, including without limitation 

specifications and product descriptions, at any time and without notice. Reproduction in whole or in part is prohibited 

without the prior written consent of the copyright owner. Fulihao takes no responsibility for the content in this 

document if provided by an information source outside of Fulihao. This document supersedes and replaces all 

information supplied prior to the publication hereof. 
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