MITSUBISHI <LINEAR iCs>

MS278LXX,M5278LXXM

(5v,5.6V,8V,9V,10V,12V.15V) 3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

DESCRIPTION

The M5278L series consists of monglithic integrated circuits,
each a three-terminal regulator with maximum lcad capa-
bilities of 100mA and featuring output voltages of 5, 5.6, 8, 9,
10, 12, or 15V. The high-performance, fixed-positive output
power supply ICs are packaged in 3-pin packages featuring
fold-back protective circuits for limiting current when load
short. They are especially appropriate for use in personal
computers and general power supplies of electrical appliances.

FEATURES
® Interchangeable with other brand 78L series
............................ B T R ) |Lmax:100mﬂ
® Internal fold-back protection circuit limits current due to
shorted loads.
M5278L05 - 16.5mA(typ.){1/10 that of other brands)
® High ripple division tactor

PIN CONFIGURATION

xXxX13s

MPErARk

Outline EIAJ:TO-92L Outline SOT-39

MEDTBLOG -+ reeveereiremmnamere rivaie e 73dB{typ.) ELECTRODE CONNECTION ELEGTRODE CONNECTION
' - dINPUT
® Low outpu! voltage tolerancee = +5%(max.) ;) : g:g'm 5 anD
® High level of permissible internal heat dissipation “3) NPUT @: OUTPUT
.................................................... QUUIT'IW(ITIEIX.) 3P5
.................................................... 500mwimax) 3P2
APPLICATION
Power supply for microcomputer in VTR equipment, general
power supply for electronic equipment of tape decks, car
stereo equipment and radio cassette recorder.
ME278LXX | S {blank---3P5 pkg.
Moo 3P2 pkg
——— QUTPUT VOLTAGE VAL UE
Marking Qutput Marking Output
Type b ——
e aps | apz | voitage Type 05 Pz voltage
M5278L05 78L05 MA By MEZ7BLDE 75008 MR av
M527BLS6 | 73L56 MB 5. BV M527BLOY | 7BL09 | ME av
M5278L10 73L10 MF 10v MB278L15 78L15 MH 15V
M5278L12 | 78L12 MG 12v
BLOCK DIAGRAM
ineuT () AW +— ) outrur
RO AL FOLO-BAGK
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MITSUBISHI <LINEAR ICs)

M5278LXX,M5278L XXM

(5v,5.6V,8V,9V,10V,12V,15V) 3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

ABSOLUTE MAXIMUM RATINGS (T,=257C)

Symbol Parameter Ratings Unit
Vi Input voltage Ci:] v
I Load currant 10C mA
P4 Power dissipation a00(3P5) /500 (3P2) mw
Topr Operating temperature —20~+75 T
Tsig Sotrage temperature —55~+4150 T
STANDARD CONNECTION

Vin OT M5278LX X O Vour
G, -he Cig
TD.33,;F T G uF
i

ELECTRICAL CHARACTERISTICS

MBS278L0O5 (v,=10V, [L=40mA, Ta=25C, G,=0.33uF,Co=0.1 4 F, unless otherwise noted)

passible

C.. Co are capacitors to prevent oscillation.
Make connections as close to the |C as

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vo Output valtage 4,75 5.0 | 6.25 v
) 7.BVAEVS20V 50 200
Reg.in Input regulation mV
BV V,S20V 30 150
, ITmA< ], < 100mA 10 60
Aeg.L Load reguiation mv
TmAS I S40mA 5 30
T.5VEVZ20V, ImASILE40mA 4,7 5.0 5.3
Vo QOutput voitage — v
vi=10V, ImAs I 270mA 4.7 £.0 5.3
g Bias current 1,=23 4.8 6.7 ma
, Bv v, 20v, I, =40mA 0.1 1.5
Alg Bias current variability — mA
V=10V, tmAS L S40mA 0.2
Vo Cutput noise voltage BW 10Hz~100CkHz 49 pVrms
HR Ripple rejection ratio 1=120Hz, Vip=0dBm 63 73 dB
V—Va Minimum input-output voltage difterence 2.0 v
ILe Peak load current 130 mA
los QOutput short holding current 16.5 mA
TCua Temperature coefficient of output voltage | I, =5mA —0.6 mv/C
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MITSUBISHI <LINEAR ICs>

MS278L XX, M5278L XXM

(5V,5.6V,8V,9V,10V,12V,15V) 3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

M5278L56 (v,=11v, | =40ma, T3g=23C,C,=0. 33+ F,Co=0. | #F, uniess ctherwise noted?

p . T diti Limits Uni
S est conditions niy
ymbol arametar Min Typ Max
Vo Qutpul woltage 5,32 5.6 5 88 v
| B.ovE VL2V o] 200 v
i t lati m
Reg-in nput reguiation av=v,Z21v 0| 150
R Load TmAS | £ 100mA 10 g0 v
aad regulation m
et ¢ TMAZ I S 40mA 5 10
B.oVEV 21V, 1mAL S40mA h. 27 b6 5.93
Vo Output voltage v
V=11V, TmAZI_<70mA 5,27 5.6 593
lg Bias current |, =0 4.8 6.7 mA
VLV, E 2TV, [ .=40mA 0,1 1.5
Alg Bias current differential mA
V=11V, ImAS | S 40mA 0.2
Vo Qutput noise voltage BW: 10MHz ~100kHz &5 nVrms
RR Ripple rejection ratio f=120Hz, Vin=0dBm 63 73 [s]=]
Vi—Vgn Minimum input-output voltage difference 2.0 v
I p Peak load current 150 mA
[ Output short circuit sustain current 16,58 mA
TCvo Temperature coefficient of output voltage | I, =5mA — 0. 6% mv/C
MB5278LOB (v, =14V, I, =40mA, 1 3=25C, C,=0.33 4F, Co=0.1 »F, unless otherwise noted)
Lirnits
Symbol Parameter Test conditions Linit
Min Ty Max
Va Output voltage 7.6 8.0 8.4 Vv
A | : lat 10, 5VE V£ 23V 60 200 v
i nput regulation m
eg-in put reg IVEV,Z 23V W | 150
TmA<I < 100mA 10 BO
Reg.L Load regulation . my
TmASi =40mA 5 40
10, 5VvE V23V, ImAZ] S40mA 7.52 8.0 | 8.48
Vo Output voltage v
V=14V, TmAZ I Z70mA 7.52 8.0 | 848
la Bias current I,=0 4.8 8.7 mA
) . 10. 5VE V23V, 1, =40mA 01 1.5
Alg Bias current differential mA
V=14V, T mA <! £40mA 0.2
Vo Output noise voltage BW: 10Hz~--100kHz 80 wVrms
RR Ripple rejection ratio f=120Hz, Vin=0dBm 56 dB
Vi—Vo Minimum inpui-output valtage diflerence 2.0 v
e Peak lnad current 150 mA
las Qutpul short circuit sustain current 12,5 mA
TCyn Temperature coefficient of cutput voltage | L, =5mA —0.9 mv /T
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MITSUBISHI <{LINEAR ICs>

M5278LXX,M5278L XXM

(5v,5.6V,8V,9V,10V,12V,15V) 3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

M5278LO9 (v,==16V. |, =40mA, Ta=25C, C;=0.334F, Co=0.1xF, unless otherwise noted;

Limits
Symbol Parameter Test conditions unit
Min Typ Max
Vo Qutput valtage B. A5 a.0 9. 45 v
A | X a1 1avavs24v 50 225 v
N nput regulation - m
eg-in put reg 13V V, 224V a0 | 170
_ ima=l, £100mA 10 a0
Reg-L Load regulation mv
TmA S £40mA 5 a0
19V V< 24V, TmAS 1 S40mA 8. 46 9.0 | 9.54
Vo Output voltage - Vs
V=16V, ImAL, 2 70mA 8. 46 9.0 9.54
[ Bias current 1,.=0 4.8 6.7 mA
, _ 1IVE VS 24V 1 =40mA ool 1.5
Alp Bias current differential - mA
V16V, TmAZ T S 40mA 0.2
VYo Qutput noise voltage BwW: 10Hz~100kHz a0 o Mrms
AR Ripple rejection ratio f=120Hz, Vin=0dBm &0 dB
V—Vo Minumum input-output voltage ditference 2.0 v
Ip Peax load current 150 mA
las Output short circuit sustain current 12.5 mA
TCvo Temperature coelficient of qutput voltage | I, =5mA —. G5 mv/C
M5E278L10 i vV,=17V, | =40mA, T3=25C, C,=0. 33 4 F, Co=0. 1 F, unless otherwise nated)
Limits
Symboi Parameter Test conditions Unit
Min Typ Max
Vo Output voltage 9.5 10.0 0.5 \4
R Input (ati 12.5VE V| =25V 70 230 v
! nput regulation m
egun 4 13VE v, <25V 50 | 170
ITmaA<I_ S 100mA 0 90
Reg Load reguiation my
TmAZi £40mA 4] 45
12,6V L V25V, TmA 1 £ 40mA 9.4 0.0 10.6
Vo Output voltage - v
Vi=17V, ImAZ | S 70mA 9.4 1.0 [ 10.6
In Bias current 1,=0 4.8 6.7 mA
. ) 13vZ Vv, €25V, ) =40mA C.1 1.4
Alm Bias current differentia! — mA
Vi=17V, TmAL [ S40mA 0.2
Vo Output noisc voltage BW: 10Hz~100kHz 106 pVrms
RA Ripple rejection ratio f=120Hz, Vin=0dBm &2 HE] dB
v\— Vo Minumum input-culpul voitage difference z 0 v
I Peak load current 130 mA
los Qutput shon circuit sg.ls_}_?.in current 12.5 ma
TCwo Temperature coefficient of output voltage | I =5mA —0.9 mv/C
. ELECTRIC a—11



MITSUBISHI <LINEAR ICs>

MS5278LXX,M5278L XXM

(5v,5.6V,8V,9V,10V,12V,15V) 3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

MB278L12 (v,=19V, 1 =40mA, Ta=22C, C;=0. 32 uF, Gu=0.14F, unless otherwise noted)

N Limits )
sSymoaol Parameter Test conditions Unit
Min Typ Max
Vo Qutput valtage 1.4 12.0 12.6 v
A | ati 14, 5vEV 237V 70 250 v
i nput regulaticn - m
8g-in put reg BVEV 27V 50 | 200
. TmAaZl £100mA 10 100
Reg.l L.oad regulation mv
s = 40ma 5 50
4UBVEVE27V, TmAS L SA0mA 1.3 12.0 12.7
Vo Quiput voltage - v
V=19V, Imal £ 70mA 1.3 2.0 12.7
Ip Bias currant I_=0 4.8 67 mA
) _ _ 16VEV, S 27V, | =40mA 0.1 1.5
Alg Bias current differential - mA
Vi=19v, ITmAZi < 40maA 0.2
Vo Qutput noise voltage BW: 10Hz~100kHz 110 Vrms
RR Ripple rejection ratio t=120Hz, Vin,=0dBm 50 56 de
Vi—Va Minimum input-output voltage ditterence 2.0 vV
Ie Peak luad current 150 mA
los Qutput short citcuit sustan current 12,5 mA
TCvo Temperatureé coeflicient of output vollage | (_=5mA —1.0 mv,/ T
MS278BL15 (V,=23V, |, =40mA, T3=25C,C,=0.33xF, C,=0. 1 .F, unless otherwise noted)
Limits
Symhal Parameater Test conditians tinit
Min Tyn Max
Vo Gutput voltage 14. 25 15.0 | 15.75 v
A i ) \at 17,9V vV 30V 80 g v
. nput requiation m
€g-in put rea 20¥ SV, =30V 60 | 240
TmAS S 100mA 10 150
Feg.L Load requlation S my
b ITMAZ I = 40mA 5 75
17. BV v, 2 30V, | mAZt_ < 40mA 4.1 ] 15.0] 15.9
Vo Qutput voltage - v
V=23V, TmAL 1 £ 70mA 141 15.0 15.9
tes Bias current [l 4.8 6.7 mA
. . . 23VEV,E30V, I, =40mA 0.1 1.5
Alg Bias current differential mA
Vi— 23V, TmA LI, £40mA 0.2
Vuo Output noise voltage 8wW: 10Hz~ 100kH? 140 pNrms
RRA Ripple rejection ratio [=120Hz, Vin=0dBm 40 45 dB
V-V, Minimum input-output voltage difference 2.0 W
Iy p Peak load curremt 150 mA
[ Output short circuit sustain current 12,5 mA
TCva Temperature coeflicient of oulput voltage | I, =5mA —0.9 mv/C
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MITSUBISHI <LINEAR ICs>

MS5278LXX,M5278L XXM

(5v,5.6V,8V,9V,10V,12V,15V) 3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

TYPICAL CHARCTERISTICS
THERMAL DERATING (MAXIMUM RATING} BIAS CURRENT VS, INPUT VOLTAGE
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MITSUBISHI <LINEAR ICs>

MS278L XX, M5278L XXM

(5V.5.6V,8V,9V,10V,12V,15V) 3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

OUTPUT VOLTAGE VS. INPUT VOLTAGE

OUTPUT VOLTAGE VS. LOAD CURRENT

16 20 .
ME278L12 I =1mA V,=Vo +5V
. 1abTa=zsc L 1 =40mA i 5 18 L Ta=25C
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MITSUBISHI <LINEAR ICs>
MS5278L XX, M5278L XXM

(SV.5.6V,8V,9V,10V,12V,15V)3-TERMINAL FIXED POSITIVE
OUTPUT VOLTAGE REGULATOR (WITH FOLD-BACK PROTECTION CIRCUIT)

MINIMUM INPUT-OUTPUT
VOLTAGE DIFFERENCE
VS. AMBIENT TEMPERATURE

I
M5278L05[ l I | | J
MINIMUM INPUT-OQUTPUT VOLTAGE
DIFFERENCE FOR OPERATION AS
3|REGULATOR {MEASURED AT A
POINT WHERE THE | |
OUTPUT IS LOWERED BY 5%)
] Il Il

MINIMUM INPUT-QUTPUT VOLTAGE

=
[}
T
>
e b =100mA
3] l
(2) 2= I, =40mA
2z — L i
o
L — IL=1maA
F——]

¢ —-—-—-—.._,._____
]

1

oL

0 20 40 80 80 100 120

AMBIENT TEMPERATURE T, (T}

FOLD-BACK PROTECTION CIRCUIT

The MS278L series has been designed to be complete
with three-pin, 78L type regulators manufactured by
other companies for applications with loading currents in
the 100mA class. They additionally have an internalized
fold-back pratection wcircuit for protection aganst
shorted loads.

Other 78L units do have an internalized protection cir-
cuit known as a drooping type circuit that are rether
simple, merely limiting maximum lcading current, When
large current begins to flow in these units due 1o a short
circuit, abnormat temperatures are generated leading to
breakdown and effective setting reliabitity.

As shown in lhe diagram, the fold-back protectien cir-
cuit employed in the M5278L decreases immediately
excessive current caused by a short in the load. This not
only improves set refiability bul permils the elimination
af such protection circuits as fuses in the protection cir-
cuit.

PRECAUTIONS FOR USE

The current-control circuit requires that, as an IC power
supply, this device be operated within the fold-back
operating range shown in the accompanying chart.

CUTPUT VOLTAGE VS. LOAD CURRENT

OGUTPUT VOLTAGE

OUTPUT VOLTAGE

FQLD-BACK
UNIT

DROOPING

K 78L TYPE

UNIT
MANUFAC
TURED BY
OTHER
COMPANIES

LOAD CURRENT

LOAD CURRENT
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