To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI <LINEAR ICs>

MS5278LXX,M5278LXXM

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

DESCRIPTION

The MS5278L series consists of monglithic integrated circuits,
cach a three-terminal regulator with maximum load capa-
bilities of 100mA and featuring output voltages of 5, 5.6, 8, 9,
10, t2, ot 15VY. The high-performance, fixed-positive output
power supply 1Cs 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

i max=100mA
& Internal fold-back protection circuit limits current due to
shorted loads.
M5278L05 ----16.5mA(typ 3 (1/10 that of other brands)
® High ripple division factor

PIN CONFIGURATION

XX8L
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Outline EIAJ:TO-92L (Qutline S0T-89

MBDTBLOB +vr-veerreemamreanaiaameanrneis s 73dB(typ. ] ELECTRODE CONNECTION ELECTRODE CONNECTION
: o - < UINPUT
® Low output voltage tolerancee e £ 5% max. ) ; : E:LPUT S
@ High level of permissible internal heat dissipation ‘3/ NPUT 3 OUTPUT
.................................................... QUOmW(max) 3P5
.................................................... 500mwi ma}(.) 3F}2
APPLICATION
Power supply for microcomputer in VTR equipment, general
power supply for electronic equipment of tape decks, car
steren equipment and radio cassette recorder,
MBZ78LXX i { blank---3P5 pkg.
‘M 3P2 pkg.
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MITSUBISHI <LINEAR ICs>

M5278LXX,M5278L XXM

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

ABSOLUTE MAXIMUM RATINGS (1,=25C)

Symbol Parameter Ratings Unit
¥, Input voltage 36 v
I Load currerd 100 mAi
P4 Pawer dissipation 300:3P5; /500 (3Pe) mw
Topr Operaling temperature —20~—+75 g
Tsig Sotrage temperature —E5~+ 150 o

STANDARD CONNECTION

Vin OT MSZTBLX X —T_Q Yourt
C| cO
'EU. 33uF T0I1#F

ELECTRICAL CHARACTERISTICS

MAZTBLOS (v,=10V, [.=40mA, Ta=25C, =10, 334F. Co=0.14F, unless otherwise noled I

T C.. Co are capacliors to prevent oscillation.
Make connaclions as close to the IC as
pussible.

Limits .
Symbal Parameter Test conditions 7 nit
Min Typ Max
Vo Qutput voltage 4. 75 5.0 )| 525 v
5 \ i - TEVLVRZIV 50 200 v
i nput regulation m
eg-in put reg BV SV, =20V 30 | 150
. TmA= 1 S 100mA 10 B0
Bag.L Load reguiation my
. Tmasl Z40ma 5 3G
7.5VEV, <20V, ImA=I,_<40mA 4.7 5.0 | B3
Va Output voltage - v
V=10V, TmAS | S70mA 4,7 5.0 53
lg Bias current 1,=0 4.8 B 7 m
BV =V £20V, 1, =40mA 0.1 1.5
Alg Bias current variability mA
V=10V, ImAZ [ 240mA 0.2
Vo Output noise voltage BW: 10Hz~10CkHz2 49 pirms
RH Ripple rejection ratia 1=120Mz2, V¥in=0dBm 63 73 dB
W=, Minimum input-output voltage difterence 2.0 v
ILe Peak Ioad current 130G ma
loss Cutput short holding current 16.5 ma
TCuo Temperature coeflicient of output voltage | 1.=5mA ' —0.6 mv/'C
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MITSUBISHI <LINEAR ICs>

MS278LXX,M5278L XXM

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

M5278L56 | vi=11V, |.=490mA, Ta=25C, C,=0.33 4 F, Cnu=0. 1 uF, unless otherwise noted)

Limits .
Symbal Parameter Test conditions 1 Unit
Min Typ Max
Vo Qutpul woltage 5.32 5.6 | 5. B8R v
& i : B.ovEvVIZ2IV &0 200 "
i nput regulation m
ag-in P 9 GVZV Z21V a0 150
o Laai - TmAZ I S 100mA 10 2] -~
2 cad regulation
edt e TMAZ I, < 40mA ES
BBVEV SV, TmA <. <40mA 5. 27 5.6 B33
Vo Quiput vollage — v
V=11, ImASl S 70mA 5,27 5.6 5,93
la Bias curreni I, =0 4.8 6.7 mb
9V L VS 21V, I =40mA [ ]
Alp Bias currant diflerential mA
Vi=11v, 1mA<) = 40mA 0.2
Vo Ouiput noise voltage BW: 10Hz—~ 100k Hz 55 wWrms
RR Ripple rejection ratic f—120Mz, Vin=0dBm 63 73 dB
W=V, Minimum input-output voltage differance 2.0 v
e Peak lead current 150 maA
los Qutput short circuit sustain current 16.5 mA,
TCuvo Temperature coefficient of output voltage | I =5bmA 0. 62 my /¢
MBE278LD8 (v.=14v, 1 =40mA, 1,=25C, 0,=0,33uF, Co=0.1 xF, unless otharwise noted)
Lirnits
Symbol Parameter Test conditions : unit
Min Ty Max
Vo Cutput voltage 7.6 BO a4 W
- l 3 i 10, EVE V23 60 200 i
- npul reguiation m
eg-in putrea 1TVEV 273V 0 | 150
TmALSl = 10mA R4 30
Reg.L Load regulatian = ’ -
TmAZi S40ma 5 40
10, 5VE VvV, £23V, ImAZ], <40mA 7.52 8.0 | 848
Vi Qutput voltage v
VIS ITmAZ | Z70mA 7.52 5.0 | B. 48
la Bias current | =D 4.8 6.7 ma
. . . 10,5V V, 223V, i =40mA B 1.5
Alg Bias current differential mA,
V=V, ImALL S HImA 0z
Vo Cutput noise voltags BW 10Hz~—100kHz &0 Vrms
RA Ripple rejection ratio 1=120H1, Vin=0dBm 56 dB
Wi— W kinimum input- cutput voltage ditference 2.0 W
e Feak load current 150 mA
los Qutput short circuit sustain currenl 12.% mAa
T Temperature coethiciant of cutput voltage | I, =5ma —0.9 mi/'C
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MITSUBISHI <LINEAR ICs>

M5278L XX ,M5278L XXM

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

M5278L09 (v,=16V, |L=40mA, Ta=25C, C,=0. 33 u«F, Cr=0 1 #F, unless otherwise noted!

g timits
Symbol Parameter Test conditions unit
Min Typ Max
Vo Cutput voltage B &R 901 9.45 1Y
= : : . 12vawv 224y 60 225 v
N nput regulation - rm
eg:n pusied 13V LV, 24V a0 | e
i TmaLl, Z100mA 10 40
Rag.. Load regulation : mv
ImAI1 = 40mA 5 40
12VE WV, €24V, TmAZ ) 2 40mA 0. 46 .0 | 9.54
Vi Output voltage o Y
V=16V, ImAZ Z70maA 8. 46 a0 9, b4
lg Bias current I, =0 4.8 6.7 mA
_ _ 1V V224V, IL=40mA [ 1.5
Alp Bias current giffarenual mA
V=16V, ITmASI S40mA 0.2
Vo Qutput noise voltage BW: 10Hz~100kHz 30 P Vrems
AR Ripple rejection ratio f=120Hz. Vin=0dBm i} dB
v, —Y, Minumem input-output voltage diterence 2.0 v
I e Peak load currant 150 mA
los Qutput short circuit sustain current 225 mA
Thve Temperature coefficient of ovtput voltage | |, =0omA —0, 55 my s G
MB278L10 (V,=17V. |, =40mA, Ta=25C, C,=0. 33 uF,C,=0. 1 uF, unless otherwise noted)
Limits
Symbal Paramater Test conditions Linit
hin Typ Max
Vo Outpu; valtage 9.5 ‘0.0 1.5 W
R i : - 12.5WAEV I A25Y 70 230 &
3 nrput regulation m
e Rt 13VEV 25V 50 | 170
TmAS Il £ 00mA 10 80
Rag _ Load regulation mV
ITmasi S40ma 5 45
12, BVA VL 25V, tmAZ I = 40mA 9.4 10,0 10,6
Vo Output voltage - W
V=17V, ImA L S70mA 9.4 1C.6 | 10.6
™ Bias currant [ =0 4.8 6.7 mA
) _ _ 13vE v, 229V, 1 =40mA gl 1.5
Al Bias current differential - mA
V=17V, lmAgI_,__g‘lOmA 0.2
Vo Outpul noise voltage BwW!: 10Hz~100kHz 100 pVrms
RR Ripple rejection ratic =120Hz, Vin=08Bm h2 549 48
Vi— Vo Minumuim ingut-oulput vallage ditterence 20 v
e Peak load current 130 mA
Iy Output shor circuit sustain current . ma
TCyo Temperature coelliciant of output voltage | [ =5mA —0.49 mv/C
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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)

M5278L12 (v, —19v.H ~40mA. Ta=23'C,G=0.33uF,Co—0.1 4 F, unless otherwiss noted )

- Limits _
Symeol Parameter Test conditions LInit
Min Typ Max
Vo Output voltage 1.4 12,40 12. 6 W
i - T4 5V W 27V v 250 o
[ Imprut regulation m
eg-in putreg 6vav 227V 501 200
_ TmAZ| = 100mA 10 100
Rego Laad regulation - mv
TS SddmA iZ] 50
OV AEV R 27V, ImAL] S43mA 113 12.0 12.7
W Output voltage W
Vi="9, TmAS [ 2 70mA 1.3 12.0 12.7
Iy Bias current I, = 4.8 6.7 s
_ _ TEV LW S 27V, 1 =40mA 0. 155
Alp Bias current d:fferential ma,
V=18, TmA= | < 40mA 0.2
Ve Culpul noise voltage BwW 10Hz— i00kHz 110 Vrms
RR Rippic rojcctian ratio I=120Hz, ¥in=0dBm 50 56 dB
Vi—Vg, Minimuom input-output voltage ditference 2.4 v
Ig Peak foad current 150 m#
loe Qutpul short citcuit sustain current 12.5 ma
TCwa Temperature coeflicient of oulput voltage | [L.=5mA =150 mv/C
M5Z7BL15 v, =23V, 1, =40mA, T4=25C . C,=C. 33 4 F, Cy==0. 1 F, unless otherwise noted)
Limits
Symhal Pararnater Test conditiansg Linit
Min Tyo Max
Vo Qutput voltage 14. 25 150 | 1575 v
S | . Iati 17.89W AV 530V B 300 W
[ ngput regulation m
4 g 20VE V=30V B0 | 250
" Trmazl s 100mA 10 160
Reg.L Load regulaticn . my
| TmAZ L Z40mA b i)
17, BW el V< 30V, TmAs ) < 40mA 141 15.4 15.9
V.. Oulput valtage v
Vi=23V, TmAL | Z70mA 14.1 15.0 1519
lgs Bias current I, =0 4.8 6.7 i
) _ 2IVEVIEIV,IL=490mA 0 1.5
&gy Bias current difierential m#a
Vi—23, TmAS I LS40mA 0.2
Vo Qutput noise voltage Bw: 10Hz~ 100KkHMz 140 reVrms
HA Ripple rejection ratio f=120Hz. Vip=0dbm 40 45 dB
W Vg Minimurm input-output voltage difference 2.0 v
s Peak load current 150 mA
b Clutput short circuit sustain current 12.5 mA
TCu Temperature coethoent of oulput vollage | I_=5mA —.9 my /T
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MITSUBISHI <LINEAR ICs>
MS278LXX,MS5278LXXM

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

TYPICAL CHARCTERISTICS
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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)

QUTPUT VOLTAGE VS. INPUT VOLTAGE OUTPUT VOLTAGE VS, LOAD CURRENT
16 )
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MITSUBISHI <LINEAR ICs>

MS5278LXX,MS5278L XXM

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

MINIMUM INPUT-OUTPUT
VOLTAGE DIFFERENCE
VS. AMBIENT TEMPERATURE

|
M52?3L05[ l ; | I J
MINIMUM INPUT-QUTRPUT VOLTAGE
CIFFERENCE FOR OPERATION AS
REGLILATOR (MEASURED AT A
POINT WHERE THE | |
DUTPUT IS LOWERED BY 5%)
4 N fl

— 1 [ =100mA] .

(N ]

— IL=40mA
—
= IL=1ma ——+—]
_--"‘-l-—_.‘..___

DIFFERENCE V,-Vg (V)
ra

MINIMUM INPUT-OUTPUT YOLTAGE

0 20 40 B0 80 100 1Ze

AMBIENT TEMPERATURE T4 {(C1

FOLD-BACK PROTECTION CIRCUIT

The M5278L series has been designed to be complete
with three-pin. 78L type requlators manufactured by
other companies for applications with loading currents in
the 100mA class. They additionally have an internalized
fold-back pratection circuit for  protection  against
shorted loads.

Other 78L units do have an internalized protection cir-
cuit known as a drooping type circuit that are rether
simpie, merely limiting maximum loading current, When
targe current begins to flow in these units due to a short
circuit, abnormal temperatures are generated ieading to
breakdown and effective setting reliability.

As shown in the diagram, the fold-back protection cir-
cuit employed in the M3278L decreases immediately
excessive current caused by a short in the load. This not
only improves set rediability but permits the elimination
of 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.

OUTPUT VOLTAGE VS. LOAD CURRENT

OUTPUT VOLTAGE

OUTPUT VOLTAGE

DROCPING

K778 TYPE

UNIT
MANUFAC
TURED BY
OTHER
COMPANIES

LOAD CURRENT

r.d

s i
FOLUD-BACK RANGE

/// /’
o

a

LQAD CURRENT
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