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ASPL78L05

LINEAR INTEGRATED CIRCUIT

MR General Description

The 78L05 of three terminal positive
regulators is designed to output 5V/100mA
for a wide range of applications, such as
on—card regulation for elimination of

noise and distribution problems
associated with single-point regulation.
In addition, the chip can be used with
power—pass elements to make high—current
voltage regulators. The internal limiting
and thermal-shutdown features of the
regulatoressentially make 78L05 immune to
overload. The 78L05 is available in the
plastic T0-92, SOT-223, SOP-8, and SOT-89
packages.
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4% Features
> FREVEENEH B EREE: £3%

Output voltage tolerance of over the
temperature range 3%

> it F A 100mA
Output current of 100mA

> WE R

Internal thermal overload protection
> WERR

Internal over—current protection
> o AN Tt

No external component

M. Applications
> BRI

High Efficiency Linear Regulator
> JFR IR PR 4

Post Regulation for Switching Supply
> NI AR AR AL LR

Microprocessor Power Supply
> ERRI 1/0 AR

Mother Board I/0 Power Supply

)

TO-92(Ammo Packing)

®

SOT-89

Figure 1. Package Type of 78L05
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

E MBIt Pin Configuration

Z Package Z Package
(TO-92(Bulk Packing)) (TO-92(Ammo Packing))
== S=m
/I:] 3| mPuT / t:j 3| INPUT
|| [ 12| aND 'I [ 12| GND

!
\ [ 11| output \ f11 | ouTPUT

H Package R Package
(SOT-223) (SOT-89)
3 | mpuT (3] meut
GND | 4 [ 2 ] GhD GNDG (2] ahD
1 | OUTPUT II OUTPUT

Connect pin 4 to pin 2 or leave
pin 4 electrically isolated

VOUT'IGU 8 [Vin
GND| 2 7 |GND
GND| 3 6 | GND
Ne[ 2 5 | NG

Figure 2. Pin Configuration of 78L05 (Top view)
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

ThEeHEE Functional Block Diagram

Input ©
3

THERMAL SHUTDOWN
| CIRCUIT W
REFERENCE VOLTAGE ‘ 4 > V

SHORT CIRCUNT
FROTECTION R

0 GND —0 Output
3 1

Figure 3. Functional Block Diagram of 78L05

%Nt B RBIE/E Absolute Maximum Rating (Note 1)

miH e EALIEN <K 2
Parameter Symbol Value Unit
A

I
LTPANGENAS V. 20 v
Input Voltage
R
i T, 150 C

Junction Temperature

R

Tl,HAl) 260 OC
Lead Temperature
(Soldering, 10sec)
P, T0-92 0. 65
it S0T-223 0.7
Power Dissipation(T,=25C) W
SOT-89 0. 65
SOP-8 0.83
R
i To, 50 to 150 C

Storage Temperature Range
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

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” 1is not implied. Exposure to “Absolute Maximum Ratings” for
extended periods may affect device reliability.

A1 M AT RRBUEE” MR A Re o2& AT K ATUIR . XA R BUEE, #F
TARLE BIR A USRS “ I AR BE DU A TTEUR o KA T “ 4 e RBUEE” 7]
RERC MR & 1 T HEME

HEFE T/ES% Recommended Operating Conditions

= 5 fe/ME B | A
Parameter Symbol Min Max Unit
IPANGENE

AR V. 7 25 v
Input Voltage

4

oo T, -40 125 C

Junction Temperature

HAFHER Electrical Characteristics

BrARgits, MR FIREIR T=25°C, T=40mA, V,=10V, C,=0.33 uF, Cu=0. 1 uF, BZEK
HEVEE-40C3) 125°C.
Limits in standard typeface are for T;=25°C, Bold typeface applies over —40°C to 125°C,
Ton=40mA, V=10V, C,=0.33 uE C,;=0.1uF , unless otherwise specified.

TiH Parameter (SR M 2% A BfH Value AL

Symbol Conditions =N iy Bk Unit
Min Typ Max
B 1 RIS Vor 4.85 5 5.15 v
Output Voltage
7. 0V<V, <20V 4. 85 5.15
1. OmA<<T,,<<40mA
ANEHER Vene 7. 0V<<V, <20V 30 70 mV
Line Regulation T, =40mA
TR R Viow 1. OmA<<1,,<100mA 20 40 mV
Load Regulation 1. OmA<{T,,;<<40mA 10 30
s % Viror 1.7 2 v
Dropout Voltage
JELK FLUR Tos 100 mA
Short Current
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT
S HLR I, T =0 2.3 4 mA
Quiescent Current
A FLAL I A2 AL A, 8. OV=V, =20V 0.1 0.3 mA
Quiescent Current Change 1. OmA=1,,=40mA 0.2
fig L M P R N, 10Hz <f<100KIlz 40 uv
Output Noise Voltage
R ) PSRR £=120Hz, 47 75 dB
Ripple Rejection 8. 0V=V,=20V
WA L LA T 160 mA
Peak Output Current
i L PR ST 38R P R AVyy/ AT L4=5. OmA -0. 35 mV/C

Average Temperature
Coefficient of Output
Voltage

RN LR Vi (min) 6.7 7 v
Minimum Value of Input

Voltage Required to

Maintain Line Regulation

#AH 0 70-92 81 T/W
Thermal Resistance SOT-89 84
S0T-223 71

HAIMH:BE Typical Performance Characteristics

5,841 ; 6.6 f |
L V=10V //’“’ﬂ\l\ £ ILOAD=40%A
| ILoAD=5tmdb £ Tr=25
% e % 4.8 ¢ /
Ep L Eﬂ &
%’ 5.01f =
2 r 2 o0 /
g 4.99 / ] j
AR e sl o] seves sy s L el sl oo o e e | s o
— 4G 7.oE D58 1@2.5  156.4 @8 5.9 19 18 24
Tunction Temperature { ) Input Voltage (V)

Figure 4. Output Voltage vs. Junction Temperature Figure 5. Output Voltage vs. Input Voltage
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT
5,03 T 6.0
s E Zi ] Vin=10V < 7
o ) :.' 4.6
E g ™ = ¥
2 4 g9 ™ o S
5 ™~ 5 2.0
3 4.98 = V=10V
4.97 =} Mo Load
496 B0 hve v ey e ven g g i gen by ges s e
0 20 40 60 30 100 —15.@ SA.@ 115 180
Dutput Current (mal Tunction Temperature ()
Figure 6. Output Voltage vs. Load Current Figure 7. Thermal Shutdown
2 Bm oy 2™ i oap—40ma
3 1.98m L moap=40ma Z2.06mp  T1=250
E : g :
: 1.96m | /_//“"’ g o | f_/_
O 1.94m O
| ‘ P g 1.8m |
5 1.92m | 8 :
=} £ -8 L
&1.96m | P & 28t /_j
SR Epwoes sl g gspoolons s glvons s R R P A D
—58.9 3.2 SE T 15 (3.0 5.0 14 15 26

Junction Temperature (C

Figure 8. Quiescent Current vs. Junction Temperature

Input Voltage (V)

Figure 9. Quiescent Current vs. Input voltage

: CoWm=10V G
19 [F=. s :
ok ILoap=40m4
o~ — — 40mA a00q--1 Tr=250C
& 17 S, i :
o 100maA &
L5} =
o \ — | o 500
£ s S~ ~— - g
] 5
¢ \\ M |
=] \ — o
5 13 = o -80.04|-
A \\ By
1.1 \_\ “oea
&V = 1% Vour T~
-40 20 0 20 10 60 80 100 120 o T T L
1.0 10.0 100.0 1.0k 10.0k 100 .0k 1M

Junction Temperature (o

Figure 10. Dropout Voltage vs.

Junction Temperature

fiHz)

Figure 11. Ripple Rejection
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

HAEIN B Typical Application

INPUT ———if—— TL05 el OLUTFUT

GND

[ L —t [7%*

0.33uF = e e T

Figure 14. Fixed Output Regulator

INPUT s———y TELDS QuTPUT
| A
L+
C \ il 7
ST 001:F
—_— L3 b
R2

Vor = 5V + (BV/R1 + I)R2
5V/R1 > 31, load regulation(Lr) = [(R1 + R2)/R1] (Lr of 78L05)

Figure 15. Adjustable Output Regulator

INPUT T TELDS
R1

(R
j__ 0l 33uF
—— ouTRUT

e
I‘:1| v

Tor = (Vouo/R1)+I, > I, over line and load change

Figure 16. Current Regulator
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

HAIN B Typical Application(Continued)

—l—o Vour = 5V AT 500 mA

P
1.1 INSDI3

Wy = 100

Optional: Improves ripple rejection and transient response.
Load Regulation: 0.6% 0 <<I, <250mA pulsed with t, = 50ms
Figure 17. 5V 500mA Regulator with Short Circuit Protection

)

W = 2OV TELDS

I 0226 }r“

Ay = 10V v -

£z

nzfﬂ
gl

*Solid tantalum
Voo = Vg + 5V R1 = -V,/I,
Vor = 5V(R2/R4) for (R2+R3) = (R4+R5)
A 0.5V output will correspond to (R2/R4) = 0.1(R3/R4)=0.9
Figure 18. Variable Output Regulator 0.5V to 18V

Note2: Senichip are responsible for consistency of product. The devices should be working
in recommended condition. Before new design product being bulk production, pilot
production should be done. Senichip assumes no liability for applications assistance

or customer design product.

BV 2. VR A A F RS AE — Bk, B N AR M A B
BB 2 B ST MRS, P02 o AR A R A % P R i R SRR AR

AR
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LINEAR INTEGRATED CIRCUIT

Ordering and Marking Information

Device Marking Package | Packaging | Quantity
ASPL78L0O5S 78L05 SOPS§-8 Tape&Reel 3000/Reel
ASPL78LOSDT | 78L05 SOT223 Tape&Reel | 3000/Reel
ASPL78LO5DI 78L05 SOT89-3 Tape&Reel 1000/Reel
ASPL78LO5LP 78L05 TO-92 BAG

PACKAGE MARKING
SOP-8
SOT223 AS OOCf—» Lot Number
756J.3
SOT89-3 U000 Date Code
TO-92

NOV 2018 Version1.0
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

S+F R~ Mechanical Dimensions

TO-92 (Bulk Packing) Unit: mm (inch)
1.000(0.039)
1.400(0.055 3.430(0.135)
-
2|e l o I% h 1 0.320(0.013)
E‘, é T ! ! I 0.510(0.020)

Y 0.000(0.000)

} —I } 0.380(0.015)

| P1.600(0.063)
MAX

. 44000173 _

4.800(0.189)
‘ I
m| o
0| o
Slo '
§ § | 0.360(0.014)
k| . |}~ 0.760(0.030)
! i
I
| | |
I ! I k=)
oy | —
= | W
o | O
I ! I S|5
| | | A1 A1 [
5 T T D | w0
1 ! 1 f‘:l :E
I ! |
1.2700.050] | |
TYP 2.420(0.095)
i ——
2.660(0.105)
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

AR~} Mechanical Dimensions (Continued)
T0O-92 (Ammo Packing) Unit: mm (inch)

1. 10 0. 043)

1.400{0.055) 3.430(0.135) "
'

!_Vj_"h I'!'I rf*\v—r]' 0.3200.013)
| . 0.510{0.020)

- |

3.300(0.130)
3, 800(0.150)

I
1
|
1 0.000(0.000)
|

I = 0.380(0.015)
©1.600(0.063)

MK

4.400(0.173)
o
4.800(0.189)

o

4.300(0.169)
4.700{D.185)

N
L 1.270(0.050)
."'__ Typ

| | | I
2.500(0.098)
\ 4.000(0.157)
N

5

C
o 13.000(0.512)
3|8 15.000(0.591)
Tk
o | =T

| 0.380(0.015)

J——— T St maniratoch ot i

1 D.550{0.022)
B i

2.540(0.100)
Typ
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AR ~F Mechanical Dimensions (Continued)

S0T-223

5.300{0.248)

6.700(0.264)
2.900(0.114)

©3.100(0.122)

6.700(0.264)
7.300(0.287)

!
1.750({0.069}) |

Unit: mm (inch)

3.300(0.130)
3.700(0.148)

0.900(0.035)

TYP
1 \\J [
2.300(0.091) | | 0.610(0.024)
TYP 0.810(0.032)

4.500(0.177)

—

0.020(0.001)

0.100(0.004)

4.700(0.185)

-

1 .500[0.[359}_ ':\

1.700(0.067)

p—

MIN i

0.250(0.010) _f|]

1.520(0.060)
1.800(0.071)

0.250(0.010)_

-4-1—1;'*‘57556{0 014)
|
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AR ~F Mechanical Dimensions (Continued)

1.550(0.061)REF

SO0T-89

4.400(0.173)

Unit:

4 B0D(0.181)

1.030{0.041)REF

QDRI A i oo o s e _2.300(0.091)
4.250(0.167) 2.600{D.102)
1 0
0.900{0.035) ! i
1.100(0.043) i i H
! 0.320(0.013)
0.320(0.013) —.-|—+_
0.520(0.020) 0.520(0.020)
0.480{0.019)

3.000(0.118)

mm (inch)

1.400(0.055

)

1.600(0.063)

= m———— - 2.06

0(0.081)REF

[ 0.350(D.014)
D.45D(0.018)

1
RO.150(0.006)

TYP

~_.20

/| 2.210(0.0B7)REF

1.500{0.059)

-~

1.800(0.071)
1

=

0.320{0.013)REF

o

X

1.620(0.064)REF

._.|._____
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SOP-8 PACKAGE IN FORMATION

10R

e
F e —— e
0
| | \?ﬂ\;
b
(] [ [ ] 1

|

J 4 IS
| l 1

Svmbol Dimensions In Millimeters Dimensions In Inches

ymbo 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. 5950 0. 0h3 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
E1 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 03 80 00 8:
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ASCENDSEMI LINEAR INTEGRATED CIRCUIT

IMPORTANT NOTICE

Xi‘an Ascend Semiconductor incorporated MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS
DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Xi‘an Ascend Semiconductor Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections
or other changes without further notice to this document and any product described herein. Xi‘an Ascend Semiconductor Incorporated does not
assume any liability arising out of the application or use of this document or any product described herein; neither does Xi‘an Ascend
Semiconductor Incorporated convey any license under its patent or trademark rights, nor the rights of others. Any Customer or user of this
document or products described herein in such applications shall assume .

all risks of such use and will agree to hold Ascendsemi Incorporated and all the companies whose products are represented on Xi‘an
Ascend Semiconductor Incorporated website, harmless against all damages.

Xi‘an Ascend Semiconductor Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through
unauthorized sales channel. Should Customers purchase or use Xi‘an Ascend Semiconductor Incorporated products for any unintended or
unauthorized application, Customers shall indemnify and hold Xi‘an Ascend Semiconductor Incorporated and its representatives harmless against
all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such

unintended or unauthorized application.

www.ascendsemi.com
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