LOrdering number: EN2168B- }

- Monolithic Linear IC

L78MRO0O0 Series_

5 to 12V 0.5A 5-Pin
Voltage Regulators with Reset Function

The L78MRO0 series, 500mA general-purpose voltage regulator ICs provide reset output signal for micro

computers,

Features

* Reset function (power supply voltage monitor : Generates a reset signal at a power-on and temporal

power-down).

- Qutput voltage  L78MRO05:5V
L78MRO06 : 6V
L78MRO08 : 8V
L78MR09 : 9V
L78MR12:12V

- Output current ...... 500mA

- On-chip ASO protector.

- On-chip thermal protector.
- On-chip over current limiter.

(Reset output ..... On-chip pull-up resistor)
(Reset output ..... Open collector)
(Reset output ..... Open collector)
(Reset output ..... Open collector)
(Reset output ..... Open collector)

- The use of package TO220-5H facilitates easy mounting and thermal des1gn
- Delay time (t4) may be set by an external capacitor.

[Common to L78MR00 Series]

Maximum Ratings at Ta=25°C unit
Maximum Input Voltage Vi max 35 A
Reset Pin Supply Voltage Vreset 35 \Y
Allowable Power Dissipation  Pd max 1.75 W

Te=25°C 20 W
Operating Temperature Topr, —30to+80 °C
Storage Temperature Tstg —55to +150 °C
] .. ., Package Dimensions
Equivalent Circuit Block Diagram {unit: mm)
3079
ouTpur Tl ses BN
i | 5) - -
PROTE
CTOR | [
[T vet Thod © 2l
*:05 °
ONLY O A
9 0. 8—JrRI T | S
RESET S T REAHTHNS 7| R
=0 S R -
I !
N o-e—~{ji94 [l ( | INPUT
@ RESET L 2 DELAY CAPACITOR
= GND H YD ) 3 GND
Ca [ 7 '1 f@ RIEIEAY " FES 4 Reser our
. . o OUTPUT

Unit (resistance: Q,V)

SANYO Electrlc Co., Ltd. Semlconductor Busmess Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN

SANYO : TO—220 5H

9101TS!8067TA!0076KI TS No 2168 1/10,



L78MRGO Series

IV=VIN=19V,10=0.3A

[L78MR0O5]
Recommended Operatirig Conditions at Ta=25°C
Input Voltage Vin T.5t020
Output Current lo 510 500
Operating Characteristics at Ta=25°C, Viy =10V, [0=0.35A, Co=104F min  typ
Output Voltage Vol Tj=25°C 48 5.0
Vo2 TVEViN=20V,5mA=10=0.35A 4.75
Line Regulation AVo LN1 Tj=25°C,TV=V[N=25V,[0=0.2A 1.0
LN2 Tj=25°C, 8V=Vn=25V,[0=0.2A 0.5
Load Regulation AVo LD1 Tj=25°C,5mA=<Io=<05A 3.0
LD2 Tj=25°C, 5mA=Io=0.2A 1.5
Current Dissipation Ice Tj=25°C 34
[Current Dissipation Algg LN 8VSVN=E25V,[0=0.2A
Variation (Line)
Current Dissipation Alge LD 5mA=<I0o=0.35A
Variation {Load)
Output Noise Voltage Vo Jo=5mA, 10Hz=f=100kHz 60
- Ripple Rejection Rrl Tj=25°C,f=120Hz, 62 80
BV=VIN=18V,I0=0.1A
Rr2 Tj=25°C, f=120Hz, 62 77
SV=Vin=18V,Io=0.3A
Dropout Voltage Vdrop 2.0
Peak Output Current Iop Tj=25°C 1.1
Short Circuit Current  Ipgg Tj=25°C, Vin=35V 0.02
Temperature Coefficient AVo/AT lo=5mA, Tj=25to 125°C -0.3
of Output Voltage
‘L’ Reset Output Voltage Vogi, Vo=4.5V,Io=5mA :
Reset Threshold Voltage Vgr JIo=5mA Vo-0.3Vo—0.2
Reset Hysteresis Voltage Vyy Io=5mA 100
Reset Output Delay Time tq Cd=0.1.F, lo=5mA 10
[L78MR06]
Recommended Operating Conditions at Ta=25°C
Input Voltage VIN 8.51t021
Output Current Io 5to 500
Reset Output Current  Iog Vo=5.64V 20
Operating Characteristics at Ta=25°C, Viy=11V,10=0.35A, Co= 10uF min  typ
Output Voltage Vol - Tj=25°C 575 6.0
Vo2 BVEVN=21V, 5mA=Io=0.35A 5.7
Line Regulation AVo LN1 Tj=25°C,8V=ViN=25V,10=0.2A 1.2
LNZ Tj=25°C,9VE=V =25V, 10=0.2A 0.6
Load Regulation AVo LD1 Tj=25°C,5mA=lo=0.5A 4.0
LD2 Tj=25C,bmA=<Io=0.2A 2.0
Current Dissipation Ice Tj=25°C 3.4
[Current Dissipation Alge LN 9VEVN=25V,10=0.2A
Variation (Line) -
[Current Dissipation Alge LD 5mA=Io=0.35A
Variation (Load)
Output Noise Voltage Vo Io=5mA, 10Hz= 1= 100kHz 70
Ripple Rejection Rrl Tj=25°C, f=120Hz, 59 80
GV=EVIN=19V,10=0.1A
Rr2 Tj=25°C, f=120Hz, 59 175

unit
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Continued on next page.
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L78MROO Series

Continued from preceding page.

min typ
Dropout Voltage Vdrop 2.0
Peak Output Current Iop Tj=25°C 11
Short Circuit Current  Iggc Tj=25°C, Vin=35V 0.02
[Temperature Coefficient AVo/AT Io=5mA, Tj=25to 125°C -0.4
of Qutput Voltage
‘L’ Reset Qutput Voltage VgL Vo=5.64V,[or=20mA, lo=5mA
Reset Output Leakage  Igj, V=35V
Current ‘
Reset Threshold Voltage Vgyp lo=5mA ' Vo—0.36 Vo—0.24
Reset Hysteresis Voltage Vyry Jo=5mA 120
Reset Output Delay Time tq Cd=0.14F, lo=5mA 10
[L78MRO8]
Recommended Operating Conditions at Ta=25°C
Input Voltage Vin 10.5 to 23
Output Current Io 5to 500
Reset Output Current  Iog Vo=17.2V 20
Operating Characteristics at Ta=25°C, V;y=14V, o= 0.35A, Co=10uF min typ
Output Voltage Vol Tj=25°C 7.7 8.0
Vo2 10.5V=Viy=23V, 7.6
SmAZIo=0.35A
Line Regulation AVo LNI1 Tj=25°C,10.5VES V=25V, 1.6
lIo=0.2A
LN2 Tj=25°C,11V=V[n=25V, 0.8
Io=0.2A
Load Regulation AVo LDl Tj=25°C,5mA=Io=0.5A 5.0
LD2 Tj=25°C,5mA=Jo=0.2A 2.0
Current Dissipation Ice Tj=25°C 3.5
[Current Dissipation Alge LN 10.5V=ViN=25V,10=<0.2A
Variation (Line)
Current Dissipation Algc LD 5mA=Io=0.35A
Variation (Load) .
Output Noise Voltage Vo Io=5mA, 10Hz=1=100kHz 100
Ripple Rejection Rri Tj=25°C, f=120Hz, 56 15
o 11.5VEVN=21.56V,I0=0.1A
‘Rr2 Tj=25°C, f=120Hz, 56 1
11.5V=Vn=21.5V,I0=0.3A
Dropout Voltage Vdrop 2.0
Peak Qutput Current Iop Tj=25°C 1.1
Short Circuit Current losc Tj=25°C, Vin=356V 0.02
[Temperature Coefficient AVo/AT Io=5mA, Tj =25 to 125°C -0.7
of Output Voltage
‘L’ Reset Output Voltage VgpgL Vo=17.2V,log=20mA, Io=5mA
[Reset Output Leakage Igp Vr=35V
Current
Reset Threshold Voltage Vgr Io=5mA ' Vo—0.48 Vo—0.32
Reset Hysteresis Voltage Vyry lo=5mA 160
Reset Output Delay Time tg Cd=0.14F,lo=5mA 10

max unit
2.5 v
A
A
mV/C
0.8 v
50 A
v
mV
ms
unit
V
mA
mA max
max unit
8.3 v
8.4 v
100 mV
50 mV
160 mV .
80 mV
6.0 mA
0.8 mA
0.5 mA
m'
dB
dB
2.5 vV
A
A
mV/°C
0.8 v
50 A
v
mV
ms
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L78MROO Series

[L78MR09]
Recommended Operating Conditions at Ta= 25°C
Input Voltage Vin
Output Current Io
Reset Output Current  log Vo=8.1V
Operating Characteristics at Ta=25°C, Viy=15V, o= 0.35A, Co=10uF
Output Voltage Vol Tj=25°C
Vo2 11L.5V=ViNS24V,
5mA=10=0.35A
Line Regulation AVo LN1 Tj=25°C, 11.5V=< V=25V,
Io=0.2A
LN2 Tj=25°C, 12VEV|y=25V,
Jo=0.2A
Load Regulation AVo LD1 Tj=25°C, bmA=lo=0.5A
LD2 Tj=25°C,5mA=Io=0.2A
Current Dissipation Ice Tj=25°C

Current Dissipation Algg LN 11.5VEVN=25V,10=0.2A
Variation (Line) '

Current Dissipation Algc LD - 5mA=10=0.35A

Variation (Load)

Output Noise Voltage Vo lIo=5mA, 10Hz= =< 100kHz
Ripple Rejection Rrl Tj=25°C, f=120Hz,
12VEViy=22V,Io=0.1A
Rr2 Tj=25°C, f=120Hz,
12V Viy=22V, lo=0.3A
Dropout Voltage Vdrop
Peak Output Current Igp Tj=25°C
Short Circuit Current  Igsg Tj=25°C, Vin=35V
[Temperature Coefficient AVo/AT " lo=5mA, Tj=25 to 125°C
of Output Voltage
‘L’ Reset Output Voltage Vopy Vo=8.1V, lop=20mA, lo=5mA
[Reset Output Leakage Ig VR=35V :
Current
Reset Threshold Voltage Vgr lo=5mA
Reset Hysteresis Voltage VrTi lo=5mA
Reset Output Delay Time tq Cd=0.14F,lo=5mA
[L78MR12] . ‘
Recommended Operating Conditions at Ta=25°C
Input Voltage Vin
Output Current Io -
Reset Output Current  Iog Vo=10.8V
Operating Characteristics at Ta=25°C, Viy= 19V, Jo=0.35A, Co=10uF
Output Voltage Vol Tj=25°C
Vo2 14.5V=EVIN=27V,
5mA=To=0.35A '
Line Regulation AVo LN1 Tj=25°C, 14.5VE V= 30V,
lIo=0.2A
LN2 Tj=25°C,16V=ViN=30V,
lo=0.2A
Load Regulation AVo LD1 Tj=25°C,5mA=Io=0.5A
LD2 Tj=25°C, bmA=I0o=0.2A
Current Digsipation Ice Tj=25°C

12 to 24
5to 500
20

min typ
8.6 9.0
8.6

1.6
0.8
5.0

3.0
3.5

110
56 73

06 70

2.0
1.1
0.02
-0.9

Vo-0.64 Vo-0.36

180
10

15 to 27
5 to 500
20

min typ

115 120
11.4

2.4

" 1.2

7.0

- 4.0
3.7

unit
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max
9.4
9.5
100
50
180
90
6.0
0.8
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mA

unit

mV
mV
mV
mV
mA
ma

mA
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mV/FC

v
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Continued on next page.
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L78MRO0O0 Series

Continued from preceding page.
min typ max unit

Current Dissipation Olge LN 14.5VEVN=30V,I0=0.2A 0.8 mA
Variation (Line)

Current Dissipation Alge LD BmA=Io=0.35A : 0.6 mA
Variation (Load)

Output Noise Voltage  Vno lo=5mA, 10H2z={=100kHz 140 oV
Ripple Rejection Rrl Tj=25°C, {=120Hz, 55 68 dB

15V=aVin=25V,Io=0.1A
Rr2 Tj=25°C, f=120Hz, 55 66 ~dB
1I5V=E=ViN=25V,[0=0.3A

Dropout Voltage Vdrop 2.0 2.5 \Y
Peak Output Current Iop Tj=25°C 1.1 A
Short Circuit Current  Iggc Tj=25°C, ViN=35V . 0.02 A
[Temperature Coefficient AVo/AT lo=5mA, Tj=25 to 125°C -1.86 mV/C
of Output Voltage :

‘L’ Reset Output Voltage VopL Vo=10.8V,log=20mA, lo=5mA ‘ 0.8 \Y
Reset Output Leakage Ig;, . V=35tV 50 LA
Current )

Reset Threshold Voltage Vgr Io=5mA Vo-0.72 Vo—0.48 v
Reset Hysteresis Voltage VrTn Io=5mA 240 mV
Reset Output Delay Time tg Cd=0.14F, lo=5mA 10 ms

Sample Application Circuit

I-sﬁcroprocessor

Input Power Supply Output
] ' 5 er ply Outpu Voo
L78MR 00 .
Series
2 & HET
cd * RST *: The L78MROG contains a pull-up resistor (10k02),
Reset Co S
S

1y ol 3 Output 10y ¥s ‘
I ’JT ‘Unit (capacitance: F)

Note on use) If a load current (in particular, pulse-like load current) that is greater than a rated value is
used, a reset signal may be generated due to the overload. Please keep it in mind.

L78MR05 Reset Operation
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L78MRO0 Series

VRESET - V0

7 6 Vp - VIN
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£ 100 Io=0.3A -
. CD=1D%F y 6.0
Ta=25%C
& 80 "‘050
3 I %
0 &0 - i 4.0 / \
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8 40 - [ ‘ \
Q "'n’. 2.0
3 g |
E 20 1.0
0 : 0\4 [
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Frequency,f - H Tipe,t - ms
Vo - Ta VRESET - t
508 L78MROS 8.0 L7BMRDS
VIN=10V 7.0 Cd=0.1uF
504 . f Taz25C |
B o=5mA ' 5.0
1 5.00 — E
= P \\ B30
o 4.96 / \ b-. 4.0
H Q
54.92 - % 3.0
C Thermal protector\ 5
° operation '’ o S 2.0
2488 ~ "
by ; @ 1.0
8 4.8 | L
L
4.00 . -i.0
-0 -40 O 40 B0 120 {60 20 0 10 20 30 40 50 60 70 80 90 40O
Amblent Temperature,Ta - °C Time,t - msy
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L78MROO Series

, VRESET - Vg 8 Vo - VIN
L78MROS L78MRO6
= gllo=5ma I 7 Ta=25C
' |Ta=25C [ r ’I‘ ax
i ¢ '
=] G
v o o /
& 65 N 7
i w /{
o ) < J
g3 c J
3 2 ol
™2 ‘,‘? 2
2 o 2,
3 (/ g8
2 4
= i Indeterminate t
operaion | o T [
0 ' 0
o i 2 k] [ 5 & 7 0 2 4 G B 10 12 14
Output Voltage,Vy - V Input Voltage,Vpy ~ V
o ‘ Vo - To . 4 Ieg - VIN
L78MRO6 2 L78MRO6
7 [V IN=11V 7 loz5mA —
. Ta:ZSC 1 Ta:zsnc
16 ” jﬂs
5 \ i
P g5
o J b
.g 4 X
g / 3
=4 3 / 3 3 -
3 ~ a
& // 8
8 1 /| g $ /
[ &,
0 v}
¢ 02 04 06 ©08 1.0 1.2 {4 0 2 4 6 8 10 12 {4 16 18 20 22 24
Output Current,Iy ~ A _ Input Voltage,VIN -v
' Rr - f : s Vo - Ta
120 6.08 .
L78MROG | | L7BMRD6
VS VINZ1IV VIN=11vV
3 100 1o=0.34" >6-Ol- lo=5ma
1 Co:‘]_D_u_F‘ Vet =
& g0 Trzas’ = \\
8 T & 596 /
ol - .
‘fj 60 \\ i \
2 g 5.92
- 40 " \*\
— tu |
e » Therma;mgrotecto;\
= 20 8 5.84 operation’ ‘ !
1
0 : . 5.80 - 1
1 <22 10 7% w449 g0k 29 ik -80 -40 o 40 80 120 160 20
Frequency,f - Hz . Ambient Temperature,Ta - °C
" VRESET - Yo ‘ ” Vo - VIN
L78MROS8 , .| L78MRO8
’:'. [o=5ma aF Taz25C
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E { [’ ' Q?
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2.3 4 5 &° T B 6
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0.4 0.8
Output” Current ID - A

- O

L78MR0O0 Séties
0 Vo - To 8 Icc - VIN
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1 06
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120 : R - f 8.08 Vo - Ta
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3100 11.5v2VIN Z‘I Sv ,.3‘0” VIN=14¥
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o . ] [ \
% e ™ | N
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2 ™ 3
2 o S, .88
© a
- S
a 2 3 Thermal _‘protector\
= 7.80 operation '
|
0 : v 7.76 L
V' - m o« ] 1k 235 10k =] {0k < -80 - 120 160
Frequency,f - Hz Ambient Temperature Ta - °C 20
10 VRESET - Vo 0 Vo - VIN
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[
5
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Sy 5 : /
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t e A
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e b // § ®
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.~ L78MROOSeries

8
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© operation’ I
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Frequency,f - Hz
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o
Eﬂes / \\\\
§11m // Al
Ch \\\
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operation | of 1
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~ L78MRO0 Series

Iop - (VIN - Vo) tg - Cd

1.6 1 r T T ¥
< Common to' LT8MRO0 series Common to L78MROO series
Ty b4 ?100 Ta=25T
m
Hsj.ﬂ ,/—\\ -l-l'U '
2 A=\ g fom
5 10 No A
S (&
3 os T ! "’\ob g m
£ 0 \ eeJ‘}\ a
0.
L \oa’\ \ 4 100y
CI ' N a.
-
E \\ \\ 8 1ou //
o
A h. N o fu
0 4 8 12 16 20 26 28 @ 36 40 = P 10p  H00p 00p 00U O.du  fu 10u
Input-Output Voltage Drop,(Vyy - Vgl = ¥ Reset Output Delay Capacitance,Cd - F
. - i '
W g - Te 122 Pd_max T2
o Common to L7BMRO0 series 5 Common to L7BMROO series
VIN=V 045y 8 2 T Tnfinite Gi-c=6.25C/u
''13 fo=5ma o 18 heat sink _.__xel—a=?‘l.4°C/u.
Ny Cd=0.104F ™ 6 NMith silicone!
® 8 \{ . applied
g2 i Heat sink
H g.-u _o%x;ttﬁg
: r
B % oL [100X 100X 2nd \ \“lkzé.
© P e m
316 T et o 8 N
& 2 6 -50X50X2mY 43 ho T
Ay ] | | T 87
3 g 4 i T T i —--._ﬁk‘__q
o 2. 1.75W No heat sink
5 5! T
= Zw -20 o 20 40 60 _ 80 100 QS -40 -20 ¢ 20 40 60 80 100
, -Ambient Temperature,Ta - °C = Ambient Temperature,Ta - °C

B No products described or contained herein are intended for use in surgical implants, life-support systems,
asrospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss. -

W Anyone purchasing any products described or contained hersin for an above-mentioned use shall
@ Accept full raespensibility and indemnify and defend SANYO ELEGTRIC GO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC €O, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees

‘are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third” parties. '
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