Hottech’ 78Lxx

Semiconductor

FEATURES

Maximum Output Current lo: 0.1 A

Output Voltage Vo:3.3; 5; 6; 8; 9; 10; 12; 15; 18; 20; 24V

Thermal Overload Protection

Short Circuit Protection

No External Components Are Required ouT

Continuous Total Dissipation GND
Pp: 0.60 W (Ta=25 C)

TO-92

SCHEMATIC DIAGRAM
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MECHANICAL DATA

® Case: TO-92

® Case Material: Molded Plastic. UL flammability
® Classification Rating: 94V-0

® Weight: 0.055 grams (approximate)

MAXIMUM RATINGS (Operating temperature range applies unless otherwise specified)

Parameter Symbol Value Unit
Vo=3.3Vto 9V 30 \Y;
Input Voltage Vo=12Vto15v | Vi 35 Y
Vo=18V to 24V 40 \Y;
Power Dissipation Pp 600 mW
Thermal Resistance from Junction to Ambient Roja 160 °C/W
Operating Temperature Topr -40~+125 °C
Storage Temperature Range Tste -55 ~+150 °C
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PLASTIC-ENCAPSULATE VOLTAGE REGULATORS

TEST CIRCUIT

C|N:O,33,{,LF T

78Lxx

T -

T COUT:O’WMF

Note: Bypass capacitors are recommended for optimum stability and transient response and should
be located as close as Possible to the regulators.

ELECTRICAL CHARACTERISTICS OF 78L05 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE

(Vi=10V,lo=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
4.80 5.0 5.20 Vv T)=+25°C
7VSViS20V lo=1mA~40mA,
Output Voltage VO 475 50 525 V OQCSTJS+125°C
7VSViS20V lo=1mA~70mA,
475 | 5.0 1525 v 0°C<TIS+125°C
15 60 mV | lo=1mA~100mA,T;=+25°C
Load Regulation AVo
8 30 mV | lo=1mA~40mA,T,;=+25°C
32 150 mV 7VLVi20V
Line regulation AVo
26 | 100 mV | 8VVi<20V,T)=+25°C
Quiescent Current Iq 3.8 6 mA | T)=+25°C
1.5 mA 8VLVi£20V,-25°C<Ti1<+125°C
Quiescent Current Change Alg
0.1 mA | 1mA<Ii<40mA,-25°C<TIS+125°C
Output Noise Voltage Vn 42 uV/Vo | 10Hz<f<100kHz,T)=+25°C
Ribole Reiecti RR 41 49 4B 8V=Vi<20V,f=120Hz,
IPpI€ Rejection -25°C<Ti<+125°C
Dropout Voltage Vg 1.7 \ Ti=+25°C
*Pulse Test
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PLASTIC-ENCAPSULATE VOLTAGE REGULATORS

ELECTRICAL CHARACTERISTICS OF 78L06 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE

(Vi=10V,lo=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
5.75 6.0 | 6.25 \Y Ti=+25°C
8V=ViS20V lo=1mA~40mA,
Output voltage Vo >7 6.0 6.3 v 0°C<Ti1<+125°C
8V=ViS20V lo=1mA~70mA,
>7 | 60 ) 63 v 0°C<T)1S+125°C
) 16 80 mV | lo=1mA~100mA,Ti=+25°C
Load Regulation AVo
9 40 mV | lo=1mA~40mA,T;=+25°C
, _ 35 | 175 | mV | 8VSVi20V
Line regulation AVo
29 125 mV | 9VVi<20V,Ti=+25°C
Quiescent Current g 3.9 6 mA | T)=+25°C
, 1.5 mA | 9V<Vi<20V,0°C<TiS+125°C
Quiescent Current Change Alg
0.1 mA | 1mAs<Ii40mA,0°CsTi<+125°C
Output Noise Voltage Vn 46 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
Ribole Reiecti RR 40 48 B 9V<Vi<19V,f=120Hz,
ipple Rejection 0°C<TI<+125°C
Dropout Voltage Vg 1.7 \ Ti=+25°C
*Pulse Test

ELECTRICAL CHARACTERISTICS OF 78L08 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE

(Vi=10V,lo=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
7.7 8.0 8.3 \Y T)=+25°C
10.5V=Vi23V lo=1mA~40mA,
Output voltage Vo 7-6 8.0 8.4 v 0°C<Ti£+125°C
10.5V<Vi23V lo=1mA~70mA,
7.6 | 80 ) 84 v 0°C<Ti1S+125°C
) 18 80 mV | lo=1mA~100mA,Ti=+25°C
Load Regulation AVo
10 40 mV lo=1mA~40mA,T,)=+25°C
_ ' 42 | 175 | mV | 10.5VsVi€23V
Line regulation AVo
36 | 125 mV | 11VSVi€23V,Ti=+25°C
Quiescent Current Iq 4 6 mA | T)=+25°C
. 1.5 mA 11V=Vi<23V,0°C<Ti<+125°C
Quiescent Current Change Algq S S
0.1 mA 1mA<Io<40mA,0°C<Ti<+125°C
Output Noise Voltage Vn 54 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
. . 13Vv=Vi<23V,f=120Hz
37 46 ! !
Ripple Rejection RR dB 0°C<TI<+125°C
Dropout Voltage Vg 1.7 \ Ti=+25°C
*Pulse Test
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ELECTRICAL CHARACTERISTICS OF 78L09 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE

(Vi=16V,lo0=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
8.64 9.0 | 9.36 \Y Ti=+25°C
12V<Vi<24V lo=1mA~40mA,
Output voltage Vo 855 | 9.0 | 945 v 0°C<Ti1<+125°C
12V<Vi<24V lo=1mA~70maA,
8.55 9.0 | 9.45 Vv 0°C<T1€+125°C
) 19 90 mV | lo=1mA~100mA,Ti=+25°C
Load Regulation AVo
11 40 mV | lo=1mA~40mA,T;=+25°C
, _ 45 | 175 | mV | 12VSvi€24V
Line regulation AVo
40 125 mV 13V=Vi<24V,Ti=+25°C
Quiescent Current g 41 | 6.0 mA | T)=+25°C
, 1.5 mA | 13V<Vi<24V,0°C<Ti<+125°C
Quiescent Current Change Alg
0.1 mMA | 1mA<Io<40mA,0°C<sTi<+125°C
Output Noise Voltage Vn 58 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
Ribole Reiecti RR 45 dB 15V<Vi=25V,f=120Hz,
ipple Rejection 0°C<TI<4+125°C
Dropout Voltage Vg 1.7 \ Ti=+25°C
*Pulse Test

ELECTRICAL CHARACTERISTICS OF 78L10 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE

(Vi=16V,lo=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
9.2 10 10.8 \Y T)=+25°C
12.5V<Vi23V lo=1mA~40mA,
Output voltage Vo 9 10 1 v 0°C<TIs+125°C
Vi=16V lo=1mA~70maA,
9 10 11 v 0°C<Ti=+125°C
) 21 80 mV | lo=1mA~100mA,Ti=+25°C
Load Regulation AVo
12 40 mV lo=1mA~40mA,T,)=+25°C
_ ' 50 | 230 | mV | 12.5V<Vi<23V,Ti=+25°C
Line regulation AVo
45 | 170 mV | 13VSVi€23V,Ti=+25°C
Quiescent Current g 41 | 6.0 mA | T)=+25°C
. 1.5 mA 13V<Vi<23V,0°C<Ti<+125°C
Quiescent Current Change Algq S S
0.1 mA 1mA<Io<40mA,0°C<Ti<+125°C
Output Noise Voltage Vn 60 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
. . 14v<Vi<23V,f=120Hz
37 45 ! !
Ripple Rejection RR dB 0°C<TI<+125°C
Dropout Voltage Vg 1.7 \ Ti=+25°C
*Pulse Test
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ELECTRICAL CHARACTERISTICS OF 78L12 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE
(Vi=19V,lo0=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
11.5 12 12.5 \Y Ti=+25°C
14V<ViS27V lo=1mA~40maA,
Output voltage Vo 11.4 12 12.6 v 0°C<Ti1<+125°C
14V<ViS27V lo=1mA~70maA,
1141 12 ) 126 v 0°C<TiS+125°C
) 22 100 mV | lo=1mA~100mA,Ti=+25°C
Load Regulation AVo
13 50 mV lo=1mA~40mA,T,;=+25°C
. . 55 250 mV 14.5V<Vi<27V
Line regulation AVo
49 200 mV 16V=Vi<27V,Ti=+25°C
Quiescent Current g 43 | 6.5 mA | T)=+25°C
. 1.5 mA | 16V<Vi<27V,0°C<TiS+125°C
Quiescent Current Change Alg
0.1 mMA | 1mA<Io<40mA,0°C<sTi<+125°C
Output Noise Voltage Vn 70 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
Ribole Reiecti RR 37 19 dB 15V<Vi=25V,f=120Hz,
Ipple Rejection 0°C<T<+125°C
Dropout Voltage Vg 1.7 \ Ti=+25°C
*Pulse Test

ELECTRICAL CHARACTERISTICS OF 78L15 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE
(Vi=23V,l0=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
14.4 15 15.6 \ T)=+25°C
17.5V=ViS30V lo=1mA~40mA,
Output voltage Vo 14251 15 | 1575 v 0°C<TI£+125°C
Vi=23V lo=1mA~70mA,
1425 | 15 | 1575 | V| (o ol oc
) 25 150 mV | Vi=23V,lo=1mA~100mA,T)=25°C
Load Regulation AVo
15 75 mV | Vi=23V,lo=1mA~40mA,T)=25°C
_ ' 65 | 300 | mV | 17.5VSVi<30V,lo=40mA,Ti=25°C
Line regulation AVo -
58 250 mV | 19V<Vi<30V,10=40mA, Ti=25°C
Quiescent Current g 4.6 6.5 mA | Ti=+25°C
19V<Vi<30V,10=40mA,
1.
Quiescent Current Change Al i A 0°C<Ti=+125°C
& a o1 | ma | ImASlos40mAV=23V,
' 0°C=sTis+125°C
Output Noise Voltage Vn 82 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
. . 18.5V<V;<28.5V,f=120Hz,
Ripple Rejection RR 34 39 dB 0°C<TIS+125°C
Dropout Voltage ' 1.7 Vv Ti=+25°C
*Pulse Test
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PLASTIC-ENCAPSULATE VOLTAGE REGULATORS

ELECTRICAL CHARACTERISTICS OF 78L18 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE
(Vi=26V,lo0=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
17.3 18 18.7 \Y Ti=+25°C
<V< = ~
Output voltage Vo 17.1 18 18.9 v (2)9C55\'/|'J_;/+|_12§YCIO HmATIomA
Vi=26V lo=1mA~70mA,
171 18 | 183 v 0°C<TiS+125°C
) 27 180 mV | Vi=26V,lo=1mA~100mA,T)=25°C
Load Regulation AVo
19 90 mV | Vi=26V,lo=1mA~40mA,T)=25°C
) ] 70 360 mV | 20.5V<Vi<33V,l0=40mA,Ti=25°C
Line regulation AVo
64 300 mV | 22V<Vi<33V,10=40mA, Ti=25°C
Quiescent Current Ig 4.7 6.5 mA | Ti=+25°C
L5 A 22V<Vi<33V,10=40mA,
, 0°C<Ti<+125°C
Quiescent Current Change Alq 1mASIo<A0mA, V=26V,
0.1 | MA | gecemisrizsec
Output Noise Voltage Vn 89 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
Ripple Rejection RR 32 36 dB 21.5V<Vis31.5V,f=120Hz,
0°C<TiIs+125°C
Dropout Voltage Vg 1.7 Vv Ti=+25°C
*Pulse Test

ELECTRICAL CHARACTERISTICS OF 78L20 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE
(Vi=29V,l0=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min Typ | Max Unit Conditions
18.4 20 21.6 Vv T)=+25°C
24V<ViS33V lo=1mA~40mA,
Output voltage Vo 18 20 22 v 0°C<TIS+125°C
Vi=29V lo=1mA~70mA,
18 20 22 v 0°C<Ti<+125°C
) 29 180 mV | Vi=29V,lo=1mA~100mA,Ti=25°C
Load Regulation AVo
17 90 mV | Vi=29V,lo=1mA~40mA,T)=25°C
) ] 75 330 mV | 22.5VVi<34V,10=40mA,T)=25°C
Line regulation AVo
70 280 mV 24V<Vi<34V,10=40mA,T)=25°C
Quiescent Current g 4.7 6.5 mA | Ti=+25°C
15 A 25V<Vi<33V,10=40mA,
. ' MA | o°csmis+125°C
Quiescent Current Change Alg
0.2 mA 1mA<I[o<40mA, V=26V,
' 0°C=sTis+125°C
Output Noise Voltage Vn 120 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
Ribple Reiecti RR 31 38 4B 25Vv<v;<35V,f=120Hz,
Ipple Rejection 0°C<TIS+125°C
Dropout Voltage Vg 1.7 Vv Ti=+25°C
*Pulse Test
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ELECTRICAL CHARACTERISTICS OF 78L24 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE
(Vi=33V,lo=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
22.1 24 25.9 \Y Ti=+25°C
V< = ~
Output voltage Vo 216 24 26.4 v (Z)Z(\:/S_'I\'Ts_flsz\/Slc()I TmATamA
Vi=33V lo=1mA~70mA,
216 1 24 | 264 v 0°C<TiS+125°C
) 29 200 mV | Vi=33V,lo=1mA~100mA,T)i=25°C
Load Regulation AVo
21 100 mV | Vi=33V,lo=1mA~40mA,T)=25°C
75 350 mV | 27V<Vi<38V,10=40mA, Ti=25°C
Line regulation AVo
70 300 mV | 28V<Vi<38V,1o=40mA,Ti=25°C
Quiescent Current Ig 4.7 6.5 mA Ti=+25°C
15 A 28V<Vi<38V,l0=40mA,
. 0°C=sTi<+125°C
Quiescent Current Change Alg 1mASlo40mA V=33V,
0.2 | MA | gecerisrizsec
Output Noise Voltage Vn 200 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
Ripple Rejection RR 30 37 4B 29V<Vi=35V,f=120Hz,10=40mA,
0°C<TiIs+125°C
Dropout Voltage Vg 1.7 Vv Ti=+25°C
*Pulse Test

ELECTRICAL CHARACTERISTICS OF 78L33 AT SPECIFIED VIRTUAL JUNCTION TEMPERATURE
(Vi=8.3V,l0=40mA,Ci=0.33uF,,Co=0.1uF, unless otherwise specified )

Parameter Symbol Min | Typ | Max Unit Conditions
3.168 | 3.3 | 3.432 Vv T)=+25°C
5.3V<ViS20V lo=1mA~40mA,
Output voltage Vo 3135 ) 3.3 13465 v -40°C<Ti<+125°C
Vi=8.3V lo=1mA~70maA,
3435 | 33 |3465| V| oK Deec
) 60 mV | Vi=8.3V,lo=1mA~100mA,Ti=25°C
Load Regulation AVo
30 mV | Vi=8.3V,lo=1mA~40mA,T)=25°C
) ) 150 mV | 5.3VsVi20V,10=40mA,Ti=25°C
Line regulation AVo
100 mV | 6.3VSVi20V,lo=40mA,Ti=25°C
Quiescent Current Ig 6 mA | T)=+25°C
15 A 6.3VSViS20V,10=40mA,
. ' MA 1 40°csmis+125°C
Quiescent Current Change Alg
01 mA 1mA<I[o<40mA,Vv=8.3V,
' -40°C<Ti=+125°C
Output Noise Voltage Vn 40 uV/Vo | 10Hz<f<100kHz,Ti=+25°C
6.3V=Vi<16.3V,f=120Hz,10=40mA
i jecti 41 49
Ripple Rejection RR dB A0°C<TIS4+125°C
Dropout Voltage Vg 1.7 Vv Ti=+25°C
*Pulse Test
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Typical Characteristics

Figure 1 : 78L05/12 Output Voltage vs Ambient

Temperature
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Figure 2 : 78L05/12/24 Load Characteristics
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Figure 3 : 78L05/12/24 Thermal Shutdown
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Figure4: 78L05/12 Quiescent Current vs
Output Current
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Figure 5: 78L05 Quiescent Current vs Input
Voltage
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Figure 6 : 78L05/12/24 Output Characteristics
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Figure 7 : 78L05/12/24 Ripple Rejection Figure 9 : 78L00 Series Short Circuit Output
Current
(Fé'gj vV, =10V/19V/33V, |,=40mA, T=25°C (mlg) (T, =25°C)
50 78L05
i AR ] 300
40 =] 78L12 N

30 h 200 \\

10 100 1k 10k f(Hz) 0 10 20 30 Vin=Vo (V)

Figure 8 : 78L05 Dropout Characteristics
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TYPICAL APPLICATION
Table 10 : High Output Current Short Circuit Protected

0 (@)
1 —_—
VIN e '
|
_ RES IN QuT Y
00 l /8L0C ° e
0.55uF = = 0.1uF

Figure 11 : Edit Boost Circuit

IN QuUT
i e 7800 [ e Vo
Vy HR
0.33uF == ' = 0.1uF
Vo= V,+ V,
Figure 12 : Current Regulator
V 'N CuT
N © /8L00 D
R
] 0 IO
0.33uF ==
=N0
lo = J*’ |Q
Figure 13 : Adjustable Output Regulator
IN QuT
Vin 78L0O0 o Vo
|Q QR1
0.35uF == — = 0.1pF
— Rz

O©GUANGDONG HOTTECH INDUSTRIAL CO.,LTD 10/12



Hottech’

Semiconductor

HV78

LXxX

PLASTIC-ENCAPSULATE VOLTAGE REGULATORS

TO-92 Package Outline Dimensions

D1
1
—
WE
< |
1 To
D
. Svmbol Dimensions In Millimeters Dimensions In Inches
| ymbo Mi Max Mi Max
- | A 3.300 3.700 0.130 0.146
i b Al 1.100 1.400 0.043 0.055
M g b 0.380 0.550 0.015 0.022
! | | c 0.360 0.510 0.014 0.020
| | | D 4.300 4.700 0.169 0.185
i il . D1 3.430 0.135
; — E 4.300 4.700 0.169 0.185
! | e 1.270 TYP 0.050 TYP
el 2.440 2.640 0.096 0.104
e L 14.100 14.500 0.555 0.571
ol 0] 1.600 0.063
h 0.000 0.380 0.000 0.015
TO-92 Suggested Pad Layout
0. 80
| | | Note:
e _ B L = 1. Controlling dimension: in millimeters
=
1 T 2.General tolerance: £0.05mm
3.The pad layout is for reference purposes only
1. 27
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PLASTIC-ENCAPSULATE VOLTAGE REGULATORS

TO-92 Package Tapeing Dimensions

w2

R |
F1| F2 T
% E W MF’2
g = | J
P |
=
Dimiensions are in millimeter
A1 A T P PO P2 F1 F2 W
4.5 4.5 3.5 12.7 12.7 6.35 2.5 2.5 18.0
WO W1 W2 H HO DO t1 t2 AP
6.0 9.0 1.0 MAX. 19.0 16.0 4.0 0.4 0.2 0

o]
5]
1=
[
5]

PR
Il [l

s AR

Trailer Tape Component Leader Tape
10 Empty pockets 10 Empty pockets
Package Box Box Size(mm) Carton Carton Size(mm)
TO-92 2000 pcs 333x%162x43 20,000 pcs 350%340%250
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