BCH
» Data Sheet

100mA POSITIVE VOLTAGE REGULATOR AST8LXX

General Description Features

The AS78LXX series are three terminal positive regu- *  Output Current up to 100mA
lators designed for a wide variety of applications <  Fixed Output Voltages of 5V, 12V, 15V, 18V and

including local, on-card regulation. 24V
*  Output Voltage Accuracy of +5% over the Full
This series of regulators are complete with internal Temperature Range

current limiting, thermal shutdown protection, and .
safe-area compensation which make them virtually
immune from output overload. If adequate heat sinking
are provided, these regulators can deliver output cur-
rents up to 100mA.

Internal Short Circuit Current Limiting
* Internal Thermal Overload Protection
*  No External Components

*  Output Transistor Safe-area Protection

The AS78LXX series are available in TO-92 (bulk or Applications

ammo packing), SOT-89 and SOIC-8 packages.
*  Consumer Electronics

*  Microprocessor Power Supply
*  Mother Board

P <

TO-92(Bulk Packing) ~ TO-92(Ammo Packing) SOT-89 soIC-8

Figure 1. Package Types of AS78LXX
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Pin Configuration

Z Package Z Package
(TO-92(Bulk Packing)) (TO-92(Ammo Packing))
INPUT INPUT
GND GND
OUTPUT OUTPUT
R Package M Package
(SOT-89) (SOIC-8)

[ 3 | INPUT outPuT [ 1 | O 8 | iNpUT

GND 5 | aND GND | 2 7 | oND

1 ] output

GND 3 6 GND

Figure 2. Pin Configuration of AS78LXX (Top View)
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Functional Block Diagram
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Figure 3. Functional Block Diagram of AS78LXX
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100mA POSITIVE VOLTAGE REGULATOR

AST8LXX

Ordering Information

ASTBLXX O O -0 O

El: Lead Free

Circuit Type GI: Green
TR: Tape & Reel or Ammo
Output Voltage Blank: Bulk
05: 05V Package
12:12v Z: T0-92
15015V R: SOT-89
18: 18V M: SOIC-8
24: 24V Blank: Normal Precision
C: High Precision
Package Temperature Part Number Marking ID Packing Type
Range Lead Free Green Lead Free Green
AS78L05Z-El AST8L05Z-G1 AS78L05Z-El AS78L05Z-G1 Bulk
AS78LOSZTR-E1 AST8LO5SZTR-G1 AS78LO05Z-E1 AS78L05Z-G1 Ammo
AST78LO5CZTR-El AST8LOSCZTR-G1 | AS78LO5Z-El AS78L05Z-G1 Ammo
AS78L12Z-El AS78L12Z-G1 AS78L12Z-El AS78L12Z-G1 Bulk
AS78L12ZTR-El AST8L12ZTR-G1 AS78L12Z-El AS78L12Z-G1 Ammo
TO-92 4010 125°C | AS78LI15Z-El AS78L15Z-G1 AS78L15Z-El AS78L15Z-G1 Bulk
AS78LI5SZTR-E1 AS78L15ZTR-G1 AS78LI5Z-El AS78LI5Z-G1 Ammo
AS78LI8Z-El AS78L18Z-G1 AS78LI18Z-El AS78LI18Z-G1 Bulk
AS78LISZTR-E1 AST8L18ZTR-G1 AS78LI18Z-El AS78L18Z-G1 Ammo
AS78L24Z-El AS781.24Z-G1 AS78L24Z-El AS78L24Z-G1 Bulk
AS78L24ZTR-E1 AS78L24ZTR-G1 AS781L24Z-E1 AS781L24Z-G1 Ammo
AS78LO5SRTR-E1 AST78LOSRTR-G1 E78E G78E Tape & Reel
AS78L12RTR-E1 AST78L12RTR-G1 E78F GT8F Tape & Reel
SOT-89 -40 to 125°C AS78L15RTR-E1 AS78L15RTR-G1 E78G G78G Tape & Reel
AS78LISRTR-E1 AST78L18RTR-G1 E78H G78H Tape & Reel
AS78L24RTR-E1 AST8L24RTR-G1 E781 G781 Tape & Reel
AS78LO5M-E1 AST8LOSM-G1 AS78LO5SM-E1 AS78LO5M-G1 Tube
AS78LOSMTR-E1 AS78LOSMTR-G1 AS78LOSM-E1 AS78LO5SM-G1 Tape & Reel
AS78L12M-E1 AS78L12M-G1 AS78L12M-El AS78L12M-G1 Tube
AS78LI2MTR-E1 ASTSLI2MTR-G1 | AS78L12M-El AS78LI12M-G1 Tape & Reel
AS78L15M-E1 AST78L15M-G1 AS78L15M-El AS78L15M-G1 Tube
SOIC-8 -40 to 125°C
AS78L15MTR-E1 AS78LISMTR-G1 | AS78L15M-El AS78L15M-G1 Tape & Reel
AS78L18M-E1 AS78L18M-G1 AS78L18M-El AS78L18M-G1 Tube
AS78LISMTR-E1 ASTSLISMTR-G1 | AS78LI8M-El AS78LI1SM-G1 Tape & Reel
AS78L24M-E1 AST8L24M-G1 AS78L24M-El AS78L24M-G1 Tube
AST8L24MTR-E1 AS78L24MTR-G1 | AS78L24M-El AST8L24M-G1 Tape & Reel

BCD Semiconductor's Pb-free products, as designated with "E1" suffix in the part number, are RoOHS compliant. Products with
"G1" suffix are available in green packages.
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit
Input Voltage VIN 36 A%
Operating Junction Temperature Ty 150 oC
Lead Temperature (Soldering, 10sec) TLEAD 260 oc
Power Dissipation Pp 750 mW
Storage Temperature Range Tstg -65 to 150 oC
Thermal Resistance 6a TO-92 180 oc/wW
ESD (Human Body Model) ESD 2000 \'%
ESD (Machine Model) ESD 200 \%

Note 1: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. These are stress ratings only, and functional operation of the device at these or any other conditions
beyond those indicated under "Recommended Operating Conditions" is not implied. Exposure to "Absolute Max-
imum Ratings" for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
AS78L05 30
AS78L12 36

Input Voltage AS78L15 ViN 36 v
AS78L18 36
AS78L24 36

Operating Junction Temperature Range Ty -40 125 oC

Aug. 2011 Rev. 1.9 BCD Semiconductor Manufacturing Limited



D 7~ Eh
P\ BV

Data Sheet

100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Electrical Characteristics

AST8LO05 (Vin=10V, Ioyr=40mA, C;n=0.33uF, Cour=0.1uF, T;=25°C, Bold typeface applies over -40°C<T;<125°C, unless

otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
4.8 5.0 52
Output Voltage Vour TVSVNS20V, 475 525 \%
ImA<I51<100mA, Pp<0.75W
Line Regulation VRLINE TVSVNS20V 8 150 mV
Load Regulation VRLOAD ImA<Iyr<100mA 10 60 mV
Quiescent Current I 3 5.5 mA
BVV <20V 1.5
Quiescent Current Change Alg mA
ImA<Io1<40mA 0.1
Ripple Rejection PSRR f=120Hz, 8VSV <18V 47 62 dB
Dropout Voltage Vprop iOUTZTEI)nAA L7 \%
ouT . 1.8
Output Noise Voltage No 10Hz<f<100kHz (Note 2) 40 uv
Output Voltage AVour/AT 0.42 mV/°C
Temperature Coefficient (AVout/Vout)/AT lour=SmA 84 ppm/°C
TO-92 200
Thermal Resistance 0;c SOT-89 165 oC/W
SOIC-8 180

Note 2: 0.01pF minimum load capacitance is recommended to limit high frequency noise.

Aug. 2011 Rev. 1.9
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Electrical Characteristics

AS78LO5C (Vin=10V, Iour=40mA, Cn=0.33puF, Coyp=0.1pF, T;=25°C, Bold typeface applies over -40°C<T;<125°C,

unless otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit

Output Voltage Vour 5.0 5.1 A%

Line Regulation VRLINE TVSVNS20V 8 150 mV

Load Regulation VRLOAD ImA<I5yT<100mA 10 60 mV

Quiescent Current I 3 5.5 mA
BVV <20V 1.5

Quiescent Current Change Alg mA
1mA<I7<40mA 0.1

Ripple Rejection PSRR f=120Hz, 8V<SV <18V 47 62 dB

Dropout Voltage Vbrop four—49mA L7 \%
Iour=100mA 1.8

Output Noise Voltage No 10Hz<f<100kHz (Note 2) 40 Y%

Output Voltage AVour/AT 0.42 mV/°C

Temperature Coefficient (AVour/Vour)/AT lour=SmA 84 ppm/°C
TO-92 200

Thermal Resistance 0;c SOT-89 165 oC/W
SOIC-8 180

Note 2: 0.01puF minimum load capacitance is recommended to limit high frequency noise.

Aug. 2011 Rev. 1.9
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Electrical Characteristics (Continued)

AST8L12 (ViN=19V, Igy1=40mA, C;\=0.33uF, Coyr=0.1uF, Tj=25°C, Bold typeface applies over -40°C<T;<125°C, unless
otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
11.5 12.0 12.5

Output Voltage Vour 14.5VSV =27V, 1.4 12.6 \
1mA<Ioy<100mA, Pp<0.75W

Line Regulation VRLINE 14.5VV <27V 20 250 mV

Load Regulation VRLOAD ImA<Igy<100mA 20 100 mV

Quiescent Current I 3 6 mA
16V<VN<27V 1.5

Quiescent Current Change Alg mA
TmA<I o r<40mA 0.1

Ripple Rejection PSRR f=120Hz, 15VV 25V 37 42 dB

Dropout Voltage Vprop loyr=40mA L7 A%
IouT=100mA 1.8

Output Noise Voltage No 10Hz<f<100kHz (Note 2) 80 A%

Output Voltage AVour/AT 1 mV/°C

Temperature Coefficient (AVout/Vour)/AT lour=SmA 84 ppm/°C
TO-92 200

Thermal Resistance 0;c SOT-89 165 oC/W
SOIC-8 180

Note 2: 0.01uF minimum load capacitance is recommended to limit high frequency noise.
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Electrical Characteristics (Continued)

AST8L15 (Vin=23V, Ioyur=40mA, C;\=0.33puF, Cour=0.1uF, T;=25°C, Bold typeface applies over -40°C<T;<125°C, unless

otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
144 15.0 15.6
Output Volt \Y 17.5VSV <30V, A4
Hipul Yottage ouT N 14.25 15.75

1mA<Ioy7<100mA, Pp<0.75W

Line Regulation VRLINE 17.5VSV <30V 25 250 mV

Load Regulation VRLOAD ImA<I5yr<100mA 25 150 mV

Quiescent Current Ig 3 6 mA
20V<V <30V 1.5

Quiescent Current Change Alg mA
lmASIOUTS4OmA 0.1

Ripple Rejection PSRR f=120Hz, 18.5V<V\<28.5V 34 39 dB
IO T=4OmA 1.7

Dropout Voltage Vprop v A%
IOUT: 100mA 1.8

Output Noise Voltage No 10Hz<f<100kHz (Note 2) 90 Y%

Output Voltage AVour/AT . A 1.25 mV/°C

: =5m

Temperature Coefficient (AVour/Vour)/AT | OUT 84 ppm/°C
TO-92 200

Thermal Resistance 65c SOT-89 165 oC/W
SOIC-8 180

Note 2: 0.01puF minimum load capacitance is recommended to limit high frequency noise.

Aug. 2011 Rev. 1.9
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Electrical Characteristics (Continued)

AS78L18 (Vi=27V, Igyr=40mA, C;\=0.33uF, Cour=0.1pF, T3=25°C, Bold typeface applies over -40°C<T;<125°C, unless
otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
17.3 18.0 18.7

Output Voltage Vour 22VSV <33V, 171 18.9 \"%
1mA<Ioyr<100mA, Pp<0.75W

Line Regulation VRLINE 22VSV\S33V 30 300 mvV

Load Regulation VRLOAD ImA<Igyr<100mA 30 170 mV

Quiescent Current I 3 6 mA
23VSV[NS33V 1.5

Quiescent Current Change Alg [mAZI oy <40mA o1 mA

Ripple Rejection PSRR f=120Hz, 23V<V <33V 33 38 dB

Dropout Voltage Vprop lour=40mA L7 \%
IouT=100mA 1.8

Output Noise Voltage No 10Hz<f<100kHz (Note 2) 150 Y%

Output Voltage AVour/AT 1.5 mV/°C

Temperature Coefficient (AVour/Vour)/AT loyr=SmA 84 ppm/°C
TO-92 200

Thermal Resistance 0)c SOT-89 165 OC/W
SOIC-8 180

Note 2: 0.01puF minimum load capacitance is recommended to limit high frequency noise.
Aug. 2011 Rev. 1.9 BCD Semiconductor Manufacturing Limited
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Electrical Characteristics (Continued)

AS78L24 (Vi=33V, Ioyr=40mA, C;n=0.33uF, Cour=0.1uF, Tj=25°C, Bold typeface applies over -40°C<T;<125°C, unless

otherwise specified.)

Parameter Symbol Conditions Min Typ Max Unit
23 | 240 | 25

Output Voltage Vour 27VSVNS36V, 2.8 252 \%
1mA<Ioyr<100mA, Pp<0.75W

Line Regulation VRLINE 27VSVNS36V 50 300 mV

Load Regulation VRLOAD ImA<Igy<100mA 40 200 mV

Quiescent Current Iy 3 6 mA
28V<V <36V 1.5

Quiescent Current Change Alg mA
ImA<Igyr<40mA 0.1

Ripple Rejection PSRR =120Hz, 29V<V[\ <35V 31 37 dB

Dropout Voltage Vbror lour=40mA L7 A%
Ioyr=100mA 1.8

Output Noise Voltage No 10Hz<f<100kHz (Note 2) 200 Y%

Output Voltage AVour/AT 2 mV/°C

Temperature Coefficient (AVout/Vour)/AT lour=SmA 84 ppm/°C
TO-92 200

Thermal Resistance 05 SOT-89 165 oC/W
SOIC-8 180

Note 2: 0.01pF minimum load capacitance is recommended to limit high frequency noise.

Aug. 2011 Rev. 1.9
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Typical Performance Characteristics
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Typical Performance Characteristics (Continued)
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Typical Performance Characteristics (Continued)

V|N (5V/DIV)

AVour (20mV/Div)

v Lo
15 AS78L05
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Figure 12. Line Transient

(Conditions: loy7=40mA, C=0.33uF, Coyr=0.1uF)
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Figure 13. Load Transient
(COﬂditiOﬂS: V|N=10V, C|N=O.33MF, COUT=0'1HF)
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Typical Application

AS78LXX
Vin Vour
* INPUT OUTPUT *
i GND
T 0.33uF T 0.1uF
Figure 14. Typical Application of AS78LXX
Aug. 2011 Rev. 1.9 BCD Semiconductor Manufacturing Limited
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Mechanical Dimensions

TO-92(Bulk Packing) Unit: mm(inch)

1.000(0.039)

1.400(0.055) ~3.430(0.135)

| r MIN T
A |
o3 MM | 0.320(0.013)
S ‘ \ ‘ 0.510(0.020)
o | O |
o | O ‘
™| =<
® ™ !

1 0.000(0.000)
} T 0.380(0.015)
| ©1.600(0.063)
MAX

4.400(0.173)
4.800(0.189)
|

——

0.360(0.014)
0.760(0.030)

4.300(0.169)
4.700(0.185)

e

12.500(0.492)
15.500(0.610)

1.270(0.050) t
TYP 2.420(0.095)
2.660(0.105)
Aug. 2011 Rev. 1.9 BCD Semiconductor Manufacturing Limited
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Mechanical Dimensions (Continued)

TO-92(Ammo Packing) Unit: mm(inch)

. 4.400(0.173)
4.800(0.189)

-

4.300(0.169)
4.700(0.185)

1.100(0.043) 1.270(0.050)

1.400(0.055) 3.430(0.135) Typ
‘ T MIN ‘

2.500(0.098)

% ‘ 0.510(0.020)
\ 1. 0.000(0.000)
’J - . 13.000(0.512)

3.300(0.130)
3.800(0.150)

0.380(0.015) 13.000(0.512)

15.000(0.591)

®1.600(0.063)
MAX

12.500(0.492)
14.500(0.571)

0.380(0.015)
0.550(0.022)

2.540(0.100)
Typ

Aug. 2011 Rev. 1.9 BCD Semiconductor Manufacturing Limited
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Mechanical Dimensions (Continued)

4.400(0.173)

SOT-89

1.550(0.061)REF

4.600(0.181)

1.030(0.041)REF

3.950(0.156)- —
4.250(0.167)

___11__2.300(0.091

2.600

(0.102)

0.900(0.035)
1.100(0.043)

0.320(0.013)
0.520(0.020)

0.320(0.013)

0.520(0.020)
0.480(0.019)

3.000(0.118)

TYP

Unit: mm(inch)

1.400(0.055)
1.600(0.063)

.
I A ~ 2.060(0.081)REF
Pl
3 f16

1.500(0.059)

1.800(0.071)
|

| 0.350(0.014)
—
0.450(0.018)

0.320(0.013)REF

[ 1

L

!
0.150(0.006)\

[R0.150(0.006) #

|

2.210(0.087)REF_

tm————f——

/
i

T

1.620(0.064)REF

[ ]
B

Aug. 2011 Rev. 1.9
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100mA POSITIVE VOLTAGE REGULATOR AST8LXX

Mechanical Dimensions (Continued)

SOIC-8 Unit: mm(inch)
. 4.700(00.185) 0.320(0.013)
5.100(0.201) 1.350(0.053)
/—7\7 1.750(0.069)
] .
e
e re=—n.
| | |
7° 8

0.675(0.027)

0.725(0.029) 5.800(0.228)

1.270(0.050) ‘ 6.200(0.244)
TYP ‘

#0.800(0.031)

0.100(0.004)
0.300(0.012)

ddHH

I
1.000(0.039) |
= & — |l 3:800(0.150)

P 4.00(1(0.157)
|

|

N

H 58 ]
O 0.190(0.007) ]

0.330(0.013) 0.250(0.010)

0.510(0.020)

0.200(0.008)

R0.150(0.006)

0.900(0.035) R0.150(0.006)

0.450(0.017)
0.800(0.031)
Note: Eject hole, oriented hole and mold mark is optional.
Aug. 2011 Rev. 1.9 BCD Semiconductor Manufacturing Limited
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http://www.bcdsemi.com

IMPORTANT NOTICE

BCD Semiconductor Manufacturing Limited reserves the right to make changes without further notice to any products or specifi-
cations herein. BCD Semiconductor Manufacturing Limited does not assume any responsibility for use of any its products for any
particular purpose, nor does BCD Semiconductor Manufacturing Limited assume any liability arising out of the application or use
of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.

MAIN SITE

- Headquarters - Wafer Fab

BCD Semiconductor Manufacturing Limited Shanghai SIM-BCD Semicond Manufacturing Co., Ltd.
No. 1600, Zi Xing Road, Shanghai ZiZhu Science-based Industrial Park, 200241, China 800 Yi Shan Road, Shanghai 200233, China

Tel: +86-21-24162266, Fax: +86-21-24162277 Tel: +86-21-6485 1491, Fax: +86-21-5450 0008

REGIONAL SALES OFFICE

Shenzhen Office Taiwan Office USA Office

St hai SIM-BCD Semiconductor Manufacturing Co., Ltd., Shenzhen Office BCD Semicond (Taiwan) Company Limited BCD Semiconductor Corp.
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