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ORDERING INFORMATION
Product Marking Package
SN78Lxx 78Lxx TO-92
SN78LxxL 78Lxx TO-92L
SN78LxxF 78Lxx SOT-89

A Marking Detail Information

(@ Device Code
@ Grade & Year & Week Code

()]

\(0))

SN78Lxxx

3 Terminal Positive Voltage Regulator

Description

The SN78Lxxx series are three-terminal positive regulators providing
over 150mA output current with internal current limiting, thermal
shutdown and safe area protection. These regulators are useful in

a wide range of applications. Although they are just fixed voltage
regulators, the SN78Lxxx series can be used with external components to
obtain adjustable voltages and Currents. It also contains the TCE Cell to

protect internal circuit from ESD damage.

Application

@ Consumer and personal electronics

@ SMPS post-regulator / dc-to-dc modules
@ High-efficiency linear power supplies

Features and Benefits
4 Maximum Output Current up to 150mA

4 Output Voltage : 5, 6, 8,9, 10,12, 15, 18, 24V

@ Built in OVP, Short Circuit Current Limiting.

@ Built in TSD Protection.

@ No External Components Required.

@ Ultra High level of ESD [ Built in ESD Protection Cell ]
MM : 500V / HBM 5KV 1
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4 Pin Configuration

SN78Lxxx
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TO-92 TO-92L SOT-89

1: Vour 1: Vour 1: Vour

2: GND 2: GND 2: GND

3: Vin 3:Vin 3:Viy

4 Product Line-up
Product Name Vour Ll Package
Temperature

SN78L05 5.0V -40~125C TO-92
SN78L06 6.0V -40~125C TO-92
SN78L08 8.0V -40~125C TO-92
SN78L09 9.0V -40~125C TO-92
SN78L10 10V -40~125C TO-92
SN78L12 12V -40~125C TO-92
SN78L15 15V -40~125C TO-92
SN78L18 18V -40~125C TO-92
SN781L.24 24V -40~125C TO-92
SN78LOSL 5.0V -40~125C TO-92L
SN78L0O6L 6.0V -40~125C TO-92L
SN78LO8L 8.0V -40~125C TO-92L
SN78L0O9L 9.0V -40~125C TO-92L
SN78L10L 10V -40~125C TO-92L
SN78LI12L 12V -40~125C TO-92L
SN78L15L 15V -40~125C TO-92L
SN78L18L 18V -40~125C TO-92L
SN78L24L 24V -40~125C TO-92L
SN78LOSF 5.0V -40~125C SOT-89
SN78LO6F 6.0V -40~125C SOT-89
SN78LO8F 8.0V -40~125C SOT-89
SN78L0O9F 9.0V -40~125C SOT-89
SN78L10F 10V -40~125C SOT-89
SN78L12F 12V -40~125C SOT-89
SN78L15F 15V -40~125C SOT-89
SN78L18F 18V -40~125C SOT-89
SN78L24F 24V -40~125C SOT-89
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4@ Absolute Maximum Ratings (Ta=25TC )

SN78Lxxx

e KODENSHI AUK

7t {k # Fwww.yozo.hk

Parameter Symbol Limits Unit
40.0 (Vo =24V)
Input Voltage Vin 35.0(Vo=121t0 18V) v
30.0(Vo=5t010V)
TO-92 625 mW
Power Dissipation TO-92L Py 800 mW
SOT-89 800 mW
Junction Temperature T, 150 T
Operate Temperature Range Topr -40 ~+125 T
Storage Temperature Range Ty -55 ~+150 T

Absolute maximum ratings indicate limits beyond which damage to the component may occur. Electrical
specifications do not apply when operating the device outside of its operating ratings. The maximum
allowable power dissipation is a function of the maximum junction temperature, Tjmax),

the junction-to-ambient thermal resistance, 0;4, and the ambient temperature, TA.

The maximum allowable power dissipation at any ambient temperature is calculated using:

PD(max) = (Tjmax)— Ta) + 05a. Exceeding the maximum allowable power dissipation will result in
excessive die temperature, and the regulator will go into thermal shutdown.
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4@ Electrical characteristics

(Vin=10V, Cy = 0.33uF, Coyr= 0.1 uF, Iour=40mA, T;=0'C~125C ; unless otherwise specified )

§N78Lxxx
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SN78L05Sx
Characteristic Symbol Test Condition* Unit
Min Typ. | Max
T,=25C 4.80 5.0 5.20
Output Voltage** Vo "7' i)_\}_"\_/""éi)_(_)_\/_' ------------------------------------------ v
OV S V=200
1.0mA < I < 40mA 475 R
7.0V <Vy<20.0V - 8.0 150
Line Regulation AVO(AVI) ””””””””””””””” TJ =25 oC """""""""""""""" mv
8.0V <V<20.0V - 6.0 100
1.0mA <Ip< 100 mA - 11 60
Load Regulation OVoany [ T,=25C |- mv
1.0mA <1p <40 mA - 5.0 30
Quiescent Current Inc T;=25C - 2.0 5.5 mA
8.0V < Vin< 20V - E 1.5
Quiescent Current Change A 1 T IRl I h bbbt St bty mA
1.0mA <15 <40mA - - 0.1
< < = mA
Ripple Rejection RR 8%2‘{{()712“ 18.0V, 15=500 41 80 - dB
Dropout Voltage Vprop T,=25C - 1.7 - A%
Output Noise Voltage Vn 10Hz < f< 100kHz T,=25C - 40 - uV/ Vg
Temperature coefficient of AVq/ .
— A - - - \Y
Output voltage ATommp I5=5.0 m 0.65 m/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient

temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4 Electrical characteristics

(Vin=12V, Ciy = 0.33uF, Cour = 0.1 uF, Ioyr= 40mA, T;=0 C~125C ; unless otherwise specified )
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SN78L06x
Characteristic Symbol Test Condition* Unit
Min Typ. | Max
T,=25C 5.75 6.0 6.25
Output Voltage** A/ T et ettt it e il el B E ety \Y
8.5V < V<20V
1.0mA <1p<40mA 370 6.0 6.30
8.5V =Vyn=<20.0V - 64 175
Line Regulation OVooayy [~ T,=25C |- mv
9.0V <Vn<20.0V - 54 125
1.0mA <Ip < 100mA - 12.8 80
Load Regulation OV [T 7Ty T,=25C [~ mv
1.0mA <Ip<70 mA - 5.8 40
Quiescent Current Ioc T;=25C - - 5.5 mA
9.0V <Vn<20.0V - - 1.5
Quiescent Current Change FAY £ Yo T Heieieieiie ettt ittt bt il teietelinietel Mttt Halieieltett mA
1.0mA <1p<40mA - - 0.1
10.0V < Viy < 20.
Ripple Rejection RR fflgg QZVIN S 2PV 40 46 - ds
Dropout Voltage Vbrop T;=25C - 1.7 - \Y%
Output Noise Voltage VN 10Hz < < 100kHz T, =25TC - 40 - uV/ Vo
Temperature coefficient of AVq/ .
= A - - \%
Output voltage ATemp [o=5.0m 0.75 m/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient

temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

(Vin=14V, Ciy = 0.33uF, Cour= 0.1 uF, Ioyr=40mA, T;=0C~125C ; unless otherwise specified )

SN78Lxxx
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SN78L08x
Characteristic Symbol Test Condition* Unit
Min. Typ. Max.
T;=25TC 7.7 8.0 8.3
Output Voltage** Vo 5 -1-0- ----------- -2-3 _E) ----------------------------------------------------------- A%
SV <VN<23.0V
1.0mA <Ip<40mA 7.6 8.0 84
10.5V<Vny<23.0V - 10 175
Line Regulation OVooayy [ T,=25C [ mv
11.0V < V<23.0V - 8.0 125
1.0mA <Ip< 100mA - 15 80
Load Regulation OVoany [T T,=25C [ mv
1.0mA <Ip<40 MmA - 8.0 40
Quiescent Current Ioc T;=25C - 2.0 5.5 mA
11.0V.SV<23.0V - - 1.5
Quiescent Current Change A 1Y e bl Fa ity Bttty mA
1.0mA < I <40mA - - 0.1
. . 11.5=0V < Vy<21.0V
Ripple Rejection RR =120 Hz R 39 70 - dB
Dropout Voltage Vprop T,=25TC - 1.7 - A%
Output Noise Voltage Vn 10Hz < < 100kHz T,=25C - 60 - uV/ Vo
Temperature coefficient of AVo/ .
= A - - - Y
Output voltage ATemp Ip=5.0m 0.8 mw/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient

temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

(ViN=15V, Ciy = 0.33uF, Cour= 0.1 uF, Iour=40mA, T;=0 C~125C ; unless otherwise specified )
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SN78L09x
Characteristic Symbol Test Condition* Unit
Min Typ. Max
T;=25C 8.64 9.0 9.36
Output Voltage** Y/ T ettt St Rl ity v
11.5V<V<24.0V
1.0mA <Ip<40mA 8.55 9.0 945
11.5V <V <24.0V - 90 200
Line Regulation A N T,=25C [ mv
13.0V<Vy<24.0V - 100 150
1.0mA <Ip < 100mA - 20 90
Load Regulation FA N | N I — Ty=25C [ mv
1.0mA <Ip<40mA - 10 45
Quiescent Current Ioc T;=25C - 2.1 6.0 mA
13.0V < Vy<24.0V - - 1.5
Quiescent Current Change FAY £ eI pnteieiieteiette ittt ettt E il Mttt Bty mA
1.0mA <Ip<40mA - - 0.1
<Vpn<
Ripple Rejection RR :i% QZVIN S 250V 38 44 - dB
Dropout Voltage Vprop T,=25C - 2.0 - \%
Output Noise Voltage %N, 10Hz < f< 100kHz T,=25C - 70 - uV/ Vo
Temperature coefficient of AVgp/ 5
- A - - - \Y
Output voltage ATemp lo=5.0m 09 wre

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient

temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4 Electrical characteristics

(Vin=16V, Ciy = 0.33uF, Coyr= 0.1 uF, Iour=40mA, T)=0'C~125C ; unless otherwise specified )
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SN78L10x
Characteristic Symbol Test Condition* Unit
Min. Typ. | Max
T,=25C 9.6 10.0 10.4
Output Voltage** Vo [ e emommoooofooooooofoooo oo A"
12.5V<VN<25.0V
1.0mA <Ip<40mA 93 10.0 105
12.5V<Vn<25.0V - 100 220
Line Regulation OVoayny [ 7777w mmmmmm sy T,=25C |- mv
14.0V < V< 25.0V - 100 170
1.0mA <Ip< 100mA - 20 94
Load Regulation OVoany [ T,=25C = [rmmpe mv
1.0mA <Ip<40mA - 10 47
Quiescent Current Inc T;=25C - - 6.0 mA
125V V<25V - - 1.5
Quiescent Current Change FAY 15 YC RNttt ittt ilieieiiel teieteiieietsl Sttt ittty mA
1.0mA < Ip<40mA - - 0.1
15.0VSVn<25.
Ripple Rejection RR fjlgo Hy s 230V 38 43 - ds
Dropout Voltage Vprop T,=25TC - 1.7 - A%
Output Noise Voltage Vy 10Hz < f< 100kHz T,=25C - 74 - uV/ Vg
Temperature coefficient of AVo/ o
= A - - %
Output voltage ATemp Io=5.0m 0.95 m/C

%

temperature as possible. Thermal effects must be taken into separately.

Pulse testing techniques are used to maintain the junction temperature as close to the ambient

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

(Vin=19V, Ciy = 0.33uF, Cour= 0.1 uF, Ioyr= 40mA, T;=0 C~125C ; unless otherwise specified )
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SN78L12x
Characteristic Symbol Test Condition* Unit
Min. Typ. Max
T,=25C 11.5 12.0 12.5
Output Voltage** A e el el ] I i] et Eaie i v
14.5V < Vi< 27.0V
LA 1o 40mA 11.4 12.0 12.6
14.5V < Vy<27.0V - 20 250
Line Regulation OVoayy [~ T,=25C [-cocpreeeopooe mv
16.0V < Vy<27.0V - 15 200
1.0mA <Ip < 100mA - 20 100
Load Regulation OV [~77 77 7 T,=25C  [-ccpep mv
1.0mA <Ip<40mA - 10 50
Quiescent Current Ioc T;=25C - 2.1 6.0 mA
16.0V < V< 27.0V ; . 1.5
Quiescent Current Change A 1Y e [ mA
1.0mA <Ip<40mA - - 0.1
15.0V SV <25.0V,
Ripple Rejection RR 120 Hz B ’ 37 65 - dB
Dropout Voltage Vprop T,=25C - 2.0 - \%
Output Noise Voltage Vy 10Hz < f< 100kHz T, =25TC - 80 - uV/ Vg
. A o
Temperature coefficient of Vo 14=5.0 MA ) 1.0 i ite
Output voltage ATemp
*

temperature as possible. Thermal effects must be taken into separately.

Pulse testing techniques are used to maintain the junction temperature as close to the ambient

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4 Electrical characteristics

(Vin=23V, Ciy = 0.33uF, Cour= 0.1 uF, Ioyr=40mA, T;=0 C~125C ; unless otherwise specified )
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SN78L15x
Characteristic Symbol Test Condition* Unit
Min Typ. | Max
T,=25C 14.4 15.0 15.6
Output Voltage** Vo [ b oo oo p oo A%
17.5V < V< 30.0V
1.0mA < Io < 40mA 14.25 15.0 15.75
17.5V < V< 30.0V - 25 300
Line Regulation OVouayy [ T,=25C [ mv
20.0V < Vy<30.0V - 20 250
1.0mA <Ip< 100mA - 25 150
Load Regulation OVoany [ 7T T,=25C ~ fpfp mv
1.0mA <Ip<40mA - 12 75
Quiescent Current Ioc T, =25C - 2.1 6.0 mA
20.0V.<Vy<30.0V - - 1.5
Quiescent Current Change VAN 15 Yo TNttt ittt it Fh s i I mA
1.0mA <[5 <40mA - - 0.1
<V <
Ripple Rejection RR 1}.5152\0/ HZVIN R 2PN 34 60 - dB
Dropout Voltage Vbrop T,=25C - 1.7 - A%
Output Noise Voltage Vn 10Hz < f< 100kHz Ty =25C - 90 - uV/ Vg
Temperature coefficient of AVe/ .
= A - - - %
Output voltage ATemp [o=5.0m 1.3 mw/C

*  Pulse testing techniques are used to maintain the junction temperature as close to the ambient

temperature as possible. Thermal effects must be taken into separately.

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

( Vin=27V, Ciy = 0.33uF, Coyr= 0.1 uF, Ioyr=40mA, T,=0 C~125C ; unless otherwise specified )
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SN78L18x
Characteristic Symbol Test Condition* Unit
Min Typ. Max
T;=25C 17.3 18.0 18.7
Output Voltage** A Bt el Il bbb Ity v
21.0V<V<33.0V
1.0mA < 1< 40mA 7.1 1804 189
21.0V<V<33.0V - 145 300
Line Regulation OVoayny [T7777777mm s Ty=25C |-omeiprenp mv
22.0V<V<33.0V - 135 250
1.0mA <Ip< 100mA - 30 170
Load Regulation OVoay [~ T,=25C ~  |-eepp mv
1.0mA <15 <40mA - 15 85
Quiescent Current Ioc T,=25TC - 2.2 6.0 mA
21.0V<VnN<33.0V - - 1.5
Quiescent Current Change FA 1Y Hitet et il Akl Al il el mA
1.0mA <1< 40mA - - 0.1
23.0V < <33.
Ripple Rejection RR fjl(;\()/ QZVIN 3 34 48 - dB
Dropout Voltage Vprop T,=25C - 1.7 - \%
Output Noise Voltage %N, 10Hz < f< 100kHz T, =25TC - 150 - uV/ Vo
Temperature coefficient of AVo/ o
— A - - - %
Output voltage ATemp lo=5.0m 1.8 wre

k

temperature as possible. Thermal effects must be taken into separately.

Pulse testing techniques are used to maintain the junction temperature as close to the ambient

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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4@ Electrical characteristics

( Vin=33V, Cy = 0.33uF, Coyr= 0.1 uF, Ioyr=40mA, T,=0C~125C ; unless otherwise specified )
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SN78L24x
Characteristic Symbol Test Condition* Unit
Min. Typ. Max
T,=25C 23.0 24.0 25.0
Olltpllt VOltage** VO i '2'7' '0'\'/' - '\']' T '3'8' b'\} """""""""""""""""""""""""""""" \Y
OV V=38,
1.0mA < Io < 40mA, Pp < 15W 28 | 240 | 252
27.0V<V<38.0V - 160 300
Line Regulation OVoayy [~ T,=25C |- mv
28.0V < Vin < 38.0V ] 150 250
1.0mA <Ip< 100mA - 40 200
Load Regulation OVoorny [ T,=25C ~ }f-epp mv
1.0mA <Ip<4mA - 20 100
Quiescent Current Ioc T;=25C - 2.2 6.0 mA
28.0V<V<38.0V - - 1.5
Quiescent Current Change FA Y Y e el Kbt I Il bt mA
1.0mA <1p<40mA - - 0.1
<V <
Ripple Rejection RR ijlg\é HZVIN < 350 34 45 - ds
Dropout Voltage Vprop T,=25C - 1.7 - A%
Output Noise Voltage Vn 10Hz < f< 100kHz T,=25C - 200 - uV/ Vo
Temperature coefficient of AVq/ .
— A - - - Y
Output voltage ATemp Ip=5.0m 2.0 mw/C
*

temperature as possible. Thermal effects must be taken into separately.

Pulse testing techniques are used to maintain the junction temperature as close to the ambient

** This specification applies only for dc power dissipation permitted by absolute maximum ratings.
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QUIESCENT CURRENT [mA]

OUTPUT VOLTAGE [V]

OUTPUT VOLTAGE DEVIATION [mV]
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Fig.1 Quiescent Current

vs. Junction Temperature
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Fig.3 Output Voltage vs. Junction Temperature
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Fig.5 Line Transient Response
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Fig.2 Output Peak Current
vs. Input to Output Differential
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Fig.6 Load Transient Response
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Typical Application

Fixed Output Regulator

— SN78Lxxx o,
70 1k B Fwww.yozo.hk
+
\ =t Cn T Co T~ R, § Vour
o _
-
1) Cix should be required if regulators are located far from power supply filter
2) Co improves output stability and transient response
Load Regulation

¢ SN78Lxxx : -0

\%
VIN —_% % CIN RL ouT

_"_ Ve
STC4350F —AW——0 V. )
- —
-
Constant Current Regulator
— SN78Lxxx ! © Vour
+
Vin = —~ O Com Ri é \2
L
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Vi

IO= + Io
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Adjustable Output Regulator

7T {E B Fwww.y0zo.hk
— o SN78Lxxx ! —0
Vi == <
IN __l TN CIN \ + VR;: CO VOUT
SN321
o —

.

High Current Voltage Regulator

— &
Q STA723D
Ry
w—. ; — Y
Vin = _M_._. SN78Lxxx 1 > 24
Iin Io
Cn 7~ o~ Co Vour
- o & o
-

Io= Iin+ Boi(Iin—VBeo1 / Riv)
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@ TO-92 Qutline Dimension  (Unit : mm)

AN

\ -

i\ [
I :

MILLMETERS(mm)
MINIMUM | NOMINAL | MAXIMUM
A 3.40 3.50| 3.66
Al 2.46 2.51 2.59
b 0.39 0.44 0.53
b1 0.39 - 0.63
0.35 0.42 0.47

SYMBOL

c
D 4.48 4.60 4.70
E 4.48 4.60 4.70
e 1.17 1.27 1.57
L 13.70 | 14.00| 14.77
L1 1.55 1.70 2.15
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@ TO-92L Outline Dimension  (Unit : mm)

o

A

MILLMETERS(mm)
MINIMUM | NOMINAL | MAXIMUM
A 3.70 3.90| 4.10
Al 1.25 1.45 1.65
b 0.40 0.50] 0.80
b1 - - 0.70
b2 - - 1.00
c 0.35 0.45] 0.55
D 4.70 4.90| 5.10
D1 3.70 3.90] 4.10
E 7.80 8.00 8.20
e 1.27 TYP
L 13.10] 13.50] 13.90
L1 0.90 1.00 1.10
L2 1.50 1.70 1.90

¢ 15 B Fwww.yozo.hk
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SOT-89 Outline Dimension  (Unit : mm)

b2 —=

/ T X
O i LT% o
o

3 =

Sl || bl

™ b b

b1
o, MILLIMETERS NOTE
MINIMUM __NOMINAL __ MAXIMUM

A 1.40 1.50 1.60
A 0.00 - 0.10
b 0.38 0.42 0.48
b1 | 0.48 0.52 0.58
b2 | 1.79 1.82 1.87
c 0.40 0.42 0.46
D 4.40 4.50 4.70
E 3.70 4.00 430
E1 2.40 2.50 2.70
E2 | 0.80 7.00 1.20
E3 | 0.40 0.50 0.60
e 7.50 TYP.
o 4 TYP.

% Recommend PCB solder land [Unit: mm]

950

|_0.80

1.30

2.00
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