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LINEAR INTEGRATED CIRCUIT

1 % 0-92

3-TERMINAL 0.1A POSITIVE
VOLTAGE REGULATORS

SOT-89-3
DESCRIPTION
The 78LXX series of fixed voltage monolithic Vour |1 811 Vi
integrated circuit voltage regulators are suitable for
applications that required supply up to 100mA. GND [ —1 GND
GND [ 1 GND
FEATURE
*Maximum output current of 100mA NC [ |4 5 1 NC
*Qutput voltage of 5V,6V,8V,9V,10V,12V,15V and 24V
*Thermal overload protection peiso
*Short circuit current limiting SOP-8
— 3 GND
Vout 2
‘ SOT-23
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ABSOLUTE MAXIMUM RATINGS (Operating temperature range applies unless otherwise specified))

CHARACTERISTICS SYMBOL VALUE UNITS
Input voltage(for Vo=5,8V) Vi 30 \
(for Vo=12,15V) Vi 35 Vv
TO-92 700
SOT-23 300
High power dissipation Pd mwW
SOT-89 400
SOP-8 400
Operating Junction Temperature Range TopPr -20~+120 °C
Storage Temperature Range TsTG -55~+150 °C

78L05 ELECTRICAL CHARACTERISTICS
(VI=10V,l0=40mA,0<Tj<125°C,C1=0.33n#F,Co=0.1nF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN | TYP | MAX [ UNIT
Tj=25°C 48 | 50 | 5.2 \%
Output Voltage Vo 7.5VEVIE20V,l0=1mA~40mA 4.75 5.25 \%
7.5VEVIEVMAX,l0O=1mA~70mA 4.75 5.25 \%
(note
2)
Tj=25°C 4.9 5.0 51 \%
Output Voltage(note 3) Vo 7.5VEVIE20V,|0=1mA~40mA 4.85 5.15 \%
7.5VEVIEVMAX,10=1mA~70mA 4.85 5.15 \%
(note
2)
Load Regulation DVo Tj=25°C,l0=1mA~100mA 11 60 mV
Tj=25°C,lo=1mA~40mA 5.0 30 mV
Line regulation DVo TVEVIE20V,Tj=25°C 8 150 mV
8VEVIE20V,Tj=25°C 6 100 mvV
Quiescent Current Iq 2.0 5.5 mA
Quiescent Current Change Diq 8VEVIE20V 15 mA
Dig ImAEVIEAOMA 0.1 mA
Output Noise Voltage VN 10HZz£fE100kHz 40 m
Temperature coefficient of Vo DVo/DT  |lo=5mA 0.65 mV/°C
Ripple Rejection RR 8VEVIE20V,f=120Hz,Tj=25°C 40 49 dB
Dropout Voltage vd Tj=25°C 1.7 \%
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78L06 ELECTRICAL CHARACTERISTICS
(VI=12V,10=40mA,0<Tj<125°C,C1=0.33nF,Co=0.1nfF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN | TYP | MAX [ UNIT
Tj=25°C 5.75 6.0 6.25 \%
Output Voltage Vo 8.5VEVIE20V,|l0=1mA~40mA 57 6.3 \Y
8.5VEVIEVMAX, 57 6.3 \%
lo=1mA~70mA (note
2)
Tj=25°C 588 | 6.0 | 6.12 \Y
Output Voltage(note 3) Vo 8.5VEVIE20V,l0=1mA~40mA | 5.82 6.18 \Y
8.5VEVIEVMAX, 5.82 6.18 \Y
lo=1mA~70mA (note
2)
Load Regulation DVo Tj=25°C,I0=1mA~100mA 12.8 80 mV
Tj=25°C,lo=1mA~70mA 5.8 40 mV
Line regulation DVo 8.5VEVIE20V,Tj=25°C 64 175 mV
9VEVIE20V,Tj=25°C 54 125 mV
Quiescent Current Iq 2.0 5.5 mA
Quiescent Current Change Diq IVEVIE20V 1.5 mA
Dig 1ImAEVIEAOmA 0.1 mA
Output Noise Voltage VN 10Hz£EfE100kHz 49 nv
Temperature coefficient of Vo DVo/DT  [lo=5mA 0.75 mV/°C
Ripple Rejection RR 10VEVIE20V,f=120Hz, 38 46 dB
Tj=25°C
Dropout Voltage vd Tj=25°C 1.7 Y,

78L08 ELECTRICAL CHARACTERISTICS
(VI=14V,10=40mA,0<Tj<125°C,C1=0.33nF,Co=0.1nF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN [ TYP | MAX | UNIT
Tj=25°C 7.7 8.0 8.3 \%
Output Voltage Vo 10.5VEVIE23V,lo=1mA~40mA 7.6 8.4 \%
10.5VEVIEVMAX, 7.6 8.4 \Y
l0=1mA~70mA (note
2)
Tj=25°C 784 | 80 | 816 \%
Output Voltage(note 3) Vo 10.5VEVIE23V,lo=1mA~40mA 7.76 8.24 \Y
10.5VEVIEVMAX, 7.76 8.24 \Y
l0=1mA~70mA (note
2)
Load Regulation DVo Tj=25°C,10=1mA~100mA 15 80 mV
Tj=25°C,l0=1mA~70mA 8.0 40 mV
Line regulation DVo 10.5VEVIE23V,Tj=25°C 10 175 mV
11VEVIE23V,Tj=25°C 8 125 mV
Quiescent Current Iq 2.0 55 mA
Quiescent Current Change Dig 11VEVIE23V 1.5 mA
Dig ImAEVIEAOmA 0.1 mA
Output Noise Voltage VN 10HZz£fE100kHz 49 %
Temperature coefficient of Vo DVo/DT [lo=5mA 0.75 mV/°C
Ripple Rejection RR 11VEVIE23V,f=120Hz, 36 45 dB
Tj=25°C
Dropout Voltage vd Tj=25°C 1.7 \%

WWW.umw-ic.com 3 I 4 BAKA B 4N


www.umw-ic.com

®
UMW seox UMW 78LXX

LINEAR INTEGRATED CIRCUIT

78L09 ELECTRICAL CHARACTERISTICS
(VI=15V,10=40mA,0<Tj<125°C,C1=0.33nF,Co=0.1nF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN | TYP | MAX [ UNIT
Tj=25°C 8.64 | 9.0 | 9.36 \Y
Output Voltage Vo 11.5VEVIE24V,I0=1mA~40mA 8.55 9.45 \%
11.5VEVIEVMAX,I0=1mA~70mA | 8.55 9.45 \%
(note
2)
Tj=25°C 8.82 9.0 9.18 \%
Output Voltage(note 3) Vo 11.5VEVIE24V,l0=1mA~40mA 8.73 9.27 \%
11.5VEVIEVMAX,I0=1mA~70mA | 8.73 9.27 \%
(note
2)
Load Regulation DVo Tj=25°C,lo=1mA~100mA 20 90 mV
Tj=25°C,lo=1mA~40mA 10 45 mV
Line regulation DVo 11.5VEVIE24V,Tj=25°C 90 200 mV
13VEVIE24V,Tj=25°C 100 150 mV
Quiescent Current Iq 2.0 5.5 mA
Quiescent Current Change Diq 13VEVIE24V 15 mA
Diq ImAEVIEAOMA 0.1 mA
Output Noise Voltage VN 10Hz£EfE100kHz 49 n
Temperature coefficient of Vo DVo/DT  |lo=5mA 0.75 mv/°C
Ripple Rejection RR 12VEVIE23V,f=120Hz, 36 44 dB
Tj=25°C
Dropout Voltage vd Tj=25°C 1.7 \%

78L10 ELECTRICAL CHARACTERISTICS

(VI=15V,l0=40mA,0<Tj<125°C,C1=0.33nF,Co=0.1nF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN | TYP | MAX [ UNIT
Tj=25°C 9.61 | 10 10.4 \
Output Voltage Vo 12.5V £VI£24V,l0=1mA~40mA 9.55 10.45( V
12.5VEVIEVMAX,I0=1mA~70mA \Y,
9.55 10.45 | (note
2)
Tj=25°C 9.8 10 [102]| V
Output Voltage(note 3) Vo 12.5V £VIE24V,|0=1mA~40mA 9.7 10.3 \%
12.5V £EVIEVMAX,10=1mA~70mA \Y,
9.7 10.3 | (note
2)
Load Regulation DVo Tj=25°C,l0=1mA~100mA 20 90 mV
Tj=25°C,lo=1mA~40mA 10 45 mvV
Line regulation DVo £VIE24V,Tj=25°C 90 200 mV
13VEVIE24V,Tj=25°C 100 | 150 | mV
Quiescent Current Iq 2.0 55 mA
Quiescent Current Change Diq 13VEVIE24V 15 mA
Dig 1MAEVIEAOMA 0.1 mA
Output Noise Voltage VN 10HZz£fE100kHz 49 m
Temperature coefficient of Vo DVo/DT |lo=5mA 0.75 mV/°C
Ripple Rejection RR 12VEVIE23V,f=120Hz, 36 44 dB
Tj=25°C
Dropout Voltage vd Tj=25°C 1.7 \%
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78L12 ELECTRICAL CHARACTERISTICS
(VI=19V,l0=40mA,0<Tj<125°C,C1=0.33n#,Co=0.1nF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN [ TYP | MAX | UNIT
Tj=25°C 115 12 12.6 \%
Output Voltage Vo 14.5VEVIE27V,l0=1mA~40mA 11.4 12.6 \%
14.5VEVIEVMAX,lO=1ImA~70mA | 11.4 12.6 \%
(note
2
Tj=25°C 11.76 | 12.0 | 12.24 \%
Output Voltage(note 3) Vo 14.5VEVIE27V,l0=1mA~40mA | 11.64 12.36 \%
14.5VEVIEVMAX,JO=1ImA~70mA | 11.64 12.36 \%
(note
2)
Load Regulation DVo Tj=25°C,10=1mA~100mA 25 150 mV
Tj=25°C,lo=1mA~40mA 12 75 mV
Line regulation DVo 14.5VEVIE27V,Tj=25°C 25 300 mV
16VEVIE27V,Tj=25°C 20 250 mVv
Quiescent Current Iq 2.0 5.5 mA
Quiescent Current Change Diq 16VEVIE27V 15 mA
Diq ImAEVIEAOmA 0.1 mA
Output Noise Voltage VN 10HZz£fE100kHz 80 n
Temperature coefficient of Vo DVo/DT |lo=5mA 1.0 mV/°C
Ripple Rejection RR 15VEVIE25V,f=120Hz,Tj=25°C 36 42 dB
Dropout Voltage vd Tj=25°C 1.7 \%
78L15 ELECTRICAL CHARACTERISTICS
(V1=23V,l0=40mA,0<Tj<125°C,C1=0.33n#,Co=0.1nF,unless otherwise specified)(Note 1)
Characteristic Symbol Test conditions MIN | TYP [ MAX [ UNIT
Tj=25°C 14.4 15 15.6 \%
Output Voltage Vo 17.5VEVIE30V,lo=1mA~40mA | 14.25 15.75 \%
17.5VEVIEVMAX,|0=1mA~70mA | 14.25 1575 V
(note
2
Tj=25°C 147 | 15.0 | 15.3 \%
Output Voltage(note 3) Vo 17.5VEVIE30V,lo=1mA~40mA | 14.55 15.45 \%
17.5VEVIEVMAX,|0=1mA~70mA | 14.55 15.45( V
(note
2
Load Regulation DVo Tj=25°C,|I0=1mA~100mA 20 150 mV
Tj=25°C,|I0=1mA~70mA 25 150 mV
Line regulation DVo 17.5VEVIE30V,Tj=25°C 25 150 mV
20VEVIE30V,Tj=25°C 15 75 mV
Quiescent Current Iq 2.2 6.0 mA
Quiescent Current Change Diq 20VEVIE30V 1.5 mA
Diq ImAEVIEAOmA 0.1 mA
Output Noise Voltage VN 10HZz£fE100kHz 90 %
Temperature coefficient of Vo DVo/DT |lo=5mA 1.3 mV/°C
Ripple Rejection RR 18.5VEVIE28.5V,f=120Hz, 33 39 dB
Tj=25°C
Dropout Voltage vd Tj=25°C 1.7 \%
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78L18 ELECTRICAL CHARACTERISTICS
(V1=27V,10=40mA,0<Tj<125°C,C1=0.33nF,Co=0.1nF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN [ TYP | MAX | UNIT
Tj=25°C 17.3 18 18.7 \%
Output Voltage Vo 21VEVIE33V,l0=1mA~40mA 17.1 18.9 \%
21VEVIEVMAX,|0=1mA~70mA 17.1 18.9 \%
(note
2)
Tj=25°C 17.64| 18.0 | 18.36 \%
Output Voltage(note 3) Vo 21VEVIE33V,I0=1mA~40mA 17.46 1854 | V
21VEVIEVMAX,|0=1mA~70mA 17.46 18.54 \%
(note
2)
Load Regulation DVo Tj=25°C,lo=1mA~100mA 30 170 mV
Tj=25°C,lo=1mA~40mA 15 85 mV
Line regulation DVo 21VEVIE33V,Tj=25°C 145 300 mV
22VEVIE33V,Tj=25°C 135 250 mV
Quiescent Current Iq 2.2 6.0 mA
Quiescent Current Change Diq 21VEVIE33V 1.5 mA
Dig IMAEVIE40mA 0.1 mA
Output Noise Voltage VN 10Hz£EfE100kHz 150 n
Temperature coefficient of Vo DVo/DT [lo=5mA 1.8 mV/°C
Ripple Rejection RR 23VEVIE33V,f=120Hz, 32 38 dB
Tj=25°C
Dropout Voltage vd Tj=250°C 1.7 \%

78L24 ELECTRICAL CHARACTERISTICS
(VI=33V,l0=40mA,0<Tj<125°C,C1=0.33n#F,Co=0.1nF,unless otherwise specified)(Note 1)

Characteristic Symbol Test conditions MIN [ TYP | MAX | UNIT
Tj=25°C 23 24 25 \Y
Output Voltage Vo 27VEVIE38V,|0=1mA~40mA 22.8 25.2 \%
27VEVIEVMAX,|0=1mA~70mA 22.8 25.2 \%
(note
2)
Tj=25°C 235 24 24.5 \%
Output Voltage(note 3) Vo 27VEVIE38V,|0=1mA~40mA 23.25 24.75 \Y
27VEVIEVMAX,|0=1mA~70mA 23.25 24.75 \%
(note
2)
Load Regulation DVo Tj=25°C,lo=1mA~100mA 40 200 mV
Tj=25°C,lo=1mA~40mA 20 100 mV
Line regulation DVo 27VEVIE38V,Tj=25°C 160 300 mV
28VEVIE38V,Tj=25°C 150 | 250 [ mV
Quiescent Current Iq 2.2 6.0 mA
Quiescent Current Change Diq 27VEVIE38V 1.5 mA
Dig IMAEVIEAOMA 0.1 mA
Output Noise Voltage VN 10HZz£fE100kHz 200 m
Temperature coefficient of Vo DVo/DT [lo=bmA 2.0 mV/°C
Ripple Rejection RR 27VEVIE38V,f=120Hz,Tj=25°C 30 37 dB
Dropout Voltage vd Tj=25°C 1.7 Y,

Note 1: The Maximum steady state usable output current and input voltage are very dependent on the heating sinking
and/or lead temperature length of the package.The date above respresent pulse test conditions with junction
temperatures as indicated at the initiation of test.

Note 2:Power dissipation<0.75W.

Note 3:Output voltage of 78LXXA.
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TYPICAL APPLICATION

Vo
78LXX

C1 Co

0.33pFT T 0.1uF

Note 1: To specify an output voltage,substitue voltage value for "XX".
Note 2: Bypass capacitors are recommended for optimum stability and transient response and should be located
as close as possible to the regulators.

Fig .1 78L05/12 Output Voltage Fig 2 78L.05/12 Quiescent
vs Ambient Temperature Current vs Output Current
Vo lo
(V)| Vin=10v/19v (MA)|Vin=10v/19V ‘
10=1.0mA Tj=25°C
78L12 5.0 — 78L12
L [T
10 78L05
3.0
78L05
5 2.0
1.0
25 0 25 50 Ta(°C) 0 20 40 60 Io(mA)
Fig.3 78L05 Quiescent Current vs Input Fig.4 78L05/12/24 Thermal Shutdown
lo Vo
(MA)0=0ma ) in=10vr19v/33v
Tj=25°C 10=0mA
5.0 25
— |
// 78L24
4.0 20
3.0 15
2.0 / 10 78L12
: |
78L05
0 10 20 30 1o(V) 0 50 100 150 Ta(°C)
Fig.5 78 L05/12/24 Output Characteristics Fig.6 78 LO5 Dropout Characteristics
Vo Vo
™ |io= 78124 (2
18 5.0
16
78L12
12 4.0
lo=1mA
8 [l0=40mA
|
78L05 10=100mA
5 3
0 10 20 30 Vin(V) 5.0 6.0 7.0 Vin(V)
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PACKAGE OUTLINE LINEAR INTEGRATED CIRCUIT
SOT-89
D A
]
T L
IRRIE 1

||r 11||
N Nl
L
BI B
SOT-89
@ MILLIMETERS INCHES
L MIN. MAX. MIN. MAX.
A 1.40 1.60 0.055 0.063
B 0.44 0.56 0.017 0.022
B1 0.36 0.48 0.014 0.019
C 0.35 0.44 0.014 0.017
D 4.40 460 0.173 0.181
D1 162 1.83 0.064 0.072
E 2.29 260 0.090 0.102
E1 213 229 0.084 0.090
e 1.50 BSC 0.059 BSC
el 3.00 BSC 0.118 BSC
H 3.94 425 0.155 0.167
L 0.89 1.20 0.035 0.047
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TO-92

dcan: e vy "

/
.

-
| Y
el
e
S TO-92
Y
E MILLIMETERS INCHES
E MIN. MAX. MIN. MAX.
A 432 533 0170 0210
b 0.41 0.53 0.018 0.021
D 445 520 0.175 0.205
E 318 419 0.125 0.165
a 242 2 66 0.095 0.105
el 1.15 1.39 0.045 0055
I 343 4.00 0.135 0.157
L 12.70 15.00 0.500 0.591
S 203 2.66 0.080 0105

MNote : Follow JEDEC TO-92.
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SOP-8
o= C
10 H 1 7
o =
—
b H'H H S
e
_. b =

Svmbol Dimensions In Millimeters Dimensions In Inches
y Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
C 0.170 0.250 0.006 0.010
D 4,700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244

e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050

0 0° 8° 0° 8°
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SOT-23
D
b 0
0. 25
=
m €3
T T . ﬁ/
_ e e ||
el ‘
&
| I [ ]
< —— /\ 2‘ I <
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Max. Min. Max.
A 0.900 1.150 0.035 0.045
A1 0.000 0.100 0.000 0.004
A2 0.900 1.050 0.035 0.041
b 0.300 0.500 0.012 0.020
C 0.080 0.150 0.003 0.006
D 2.800 3.000 0.110 0.118
E 1.200 1.400 0.047 0.055
E1 2.250 2.550 0.089 0.100
e 0.950 TYP. 0.037 TYP.
el 1.800 | 2.000 0.071 | 0.079
L 0.550 REF. 0.022 REF.
L1 0.300 0.500 0.012 0.020
0 0° 8° 0° 8°
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ORDERING INFORMATION

Order code Package Baseqty Deliverymode Marking
UMW L78LxxA SOP-8 2500 Tape and reel L78LxXA
UMW 78LxxS SOT-23 3000 Tape and reel Ly,
UMW 78LxxL TO-92 1000 Bulk Bag 78LxxL
UMW 78Lxx SOT-89 1000 Tape and reel 78Lxx
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