FIXED NEGATIVE OUTPUT 3-TERMINAL REGULATOR SERIES

MITSUBISHI <LINEAR ICs>

MSF79MXX

DESCRIPTION
MSF79MXX is a semiconductor integrated circuit designed for
3 terminal regulator which is available for maximum load
current 500mA class negative output.

A current limiting circuit, heat protection circuit and ASO
protection circuit are included.

The device is suitable for a wide range of general power
supply applications such as microcomputers, due to the
variety of output voltage ranks.

FEATURES
® No need for external connecting parts
® |nputstability . ...................... 0.01%/V
® loadstability ......... ... ... .. . .. .. ... 0.1%
® Variety of output voltage ranks
(-5V, -8V, -7V, -8V, -9V, -10V, -12V, -15V, -18V,
=20V, -24V)

APPLICATION

For general power supply of various types of electronic
equipment such as VCR, CD
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MITSUBISHI <LINEAR ICs>
MSF79MXX

FIXED NEGATIVE OUTPUT 3-TERMINAL REGULATOR SERIES

ABSOLUTE MAXIMUM RATINGS (Ta=25T, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
VIN Input voltage 35,740” v
2 {no heat sink)
Pd Power dissipation w
20 (with infinite heat sink}
Ta Operating temperature —20~ +85 T
T Junction temperature —20—~ +150 T
Tstg Storage temperature —55~+150 T
* M6F79M24
STANDARD CONNECTION
Cin +I: Cout
1uF 1uF
Vin 2]  msFramMxx  [B)—4+——o vour
ELECTRIC CHARACTERISTICS
MS5F79MO05 (vin=-10V, I0=350mA, 0C <T|<125C)
Limits
Symbol Parameter Test conditions Unit
M:in Typ Max
T|=25T -5.2 | —5.0 —4.8
VouT Output voltage \Y
—25VEViNE —7V.5mA =10=350mA —5.25 —4.75
4&Vo Ti=25CT, —25VSViNS — 7V 6 50
Input stability mv
Line Ti=25TC. —18V=V|n< —8V 2 30
AVo T)=25C, 5mA = 1p=500mA 8 100
Load stability mv
Load Tj=25T, 5SmA< Ip=350mA 4 60
lec Operating current Tj=25T 3 5 mA
—25V=ViNS —8V 0.5
Alce Operating current change mA
SmA = Ig=350mA 0.4
VN Output noise voltage Ti=257C, 10Hz~10Hz ~100kHz 50 uNrms
R.R Ripple rejection ratio f=120Hz, —18V=V|N< —-8V 62 80 dB
VDROP Input output voitage difference T)=25T 2 A"
Ro Output resistance f=1kHz 10 mQ
los Qutput short current T)=25T, Vin=—35V 200 mA
lop Qutput peak current T)=25TC 0.7 A
AVo/AT(| Output voltage temperature coefficient lo=5mA 0.2 mv/T
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MITSUBISH! <LINEAR ICs>

MSF79MXX

FIXED NEGATIVE OUTPUT 3-TERMINAL REGULATOR SERIES

MBF79MO6 (Vin=—11V, [o=350mA, 0C <Tj <125C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
v Output volt Tj=25T —6.25 | —6.0 | —5.75 v
ouT utput voltage
v i —25V=ViNS —8V, 5SmA =10 =350mA ~6.3 -5.7
4&Vo Tj=25T, —25V=VINS —8V 7 60
Input stability mv
Line Tj=25C, —19V=V|= —9V 2 40
AV Ti=25T, SMA<ip=500mA 9 120
o Load stability l ° mV
Load Tj=25T, 5SmA=1l9o=350mA 5 60
lcc QOperating current Tj =25TC 3 5 mA
—25VSViNE —9V 0.5
AMlee Operating current change mA
SmMA <10=350mA 0.4
VN Output noise voltage Tj=25T, 10Hz~100kHz 60 #Nrms
R.R Ripple rejection ratio f=120Hz, —19V=V|N=E —9V 60 78 a8
VDROP Input output voltage difference Ti=25T 1.1 A\
Ro Qutput resistance f=1kHz 10 mQ
los Output short current Tj=25T, VIN=—35V 200 mA
fop Output peak current Ti=25T 0.7 A
AVo/ATi|  Output voltage temperature coefficient Io=5mA —0.2 mv/T
MBF79MO7 (vin=—12V, Io=350mA, 0°C < T{<125C)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Ty=25C —7.3| —-7.0 —6.7
VouT Output voltage A\
—25VEVINS —9V, 5mA=1p=350mA —7.35 —6.65
AVo Tj=25C, —25V= VNS —9V 8 70
Input stability mVv
Line Tj=25T, —20V=EV|N= — 10V 3 45
Pay Tj=25T, 5SmA=ip=500mA ia 140
Vo Load stability ! ° mv
Load T|=25T. 5mA<=1p=350mA 5 70
ice Operating current Tj=25C 3 5 mA
—25VEVINS — 10V 0.5
paN Iole} Operating current change mA
5mA =< lo<=350mA 0.4
VN Output noise voltage Tj=25T. 10Hz ~100kHz 70 pnVrms
R.R Ripple rejection ratio f=120Hz, —20V=V|N= — 10V 60 77 dB
VDROP input output voltage difference Tj=25T 1.1 \"
Ro Output resistance f=1kHz 10 mQ
los Qutput short current Tj=25T,VIN=—35V 200 mA
lop Output peak current Tj=25C 0.7 A
AVo/ATI| Output voltage temperature coefficient lo=5mA —-0.3 mv/T
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MITSUBISHI <LINEAR ICs>

MSF79MXX

FIXED NEGATIVE OUTPUT 3-TERMINAL REGULATOR SERIES

MSF79MO8 (vin=—14V, Io0=350mA, 0°C S Tj<125C)

Limits
Symbol Parameter Test condtitions Unit
Min Typ Max
T)=25C —8.3 —8.0 -7.7
Vour Output voltage \"
—25V=V|NS —10.5V, SmA=10=350mA —8.4 —7.6
AV Tj=25T, —25V=V|N= —10.5V 8 80
Input stabihty mvV
Line Tj=25C, —21V=V|NS — 11V 3 50
AV Tj=25T. 5mA=<10<500mA 13 160
o Load stabihty ! ° mvVv
Load Tj=25C, SmA=Ip=350mA 80
lcc Operating current Tj=25T 3 S mA
Al Operati rent cha —25V=ViN= —10.5V 9.5 mA
ce perating curl nge
SmA = 1o <350mA 0.4
VN Output noise voltage Ti=25T, 10Hz~ 100kHz 80 #Nrms
R.R Ripple rejection ratio f=120Hz, —21.5V=SV(N= —11.5V 60 76 daB
Vorop Input output voltage difference T)=25T 1.1 \%
Ro Output resistance f=1kHz 10 mQ
los Output short current Tj=25T, ViN=—35V 200 mA
lop Output peak current Tj=25TC 0.7 A
AVo/AT(| Output voltage temperature coetficient lo=5mA —0.3 mV/T
MSF79MO9 (vin=—15V, 10=350mA, 0C <T)<125T)
Limits
Symbol Parameter Test conditions Unit
Min Tvp Max
v Outout volt T)=25T —9.35| —9.0 —8.65 v
utput voltage
ouT F ¢ —25V=Vins — 1.5V, 5mA= o= 350mA —9.45 ~8.55
AOVg Tj=25C, —25V=Vin= —11.5V 8 80
Input stabihity mv
Line T|=25C. —22V=VinS — 12V 4 50
AV Ty=25T.5mA =0 =500mA 14 180
Load stability mV
l_oad Tj=25T, SmA<1p=350mA 7 90
ice Operating current Tj=25C 3 5 mA
—25VEViNS —11.5V 0.5
Mlee QOperating current change mA
S5mA=Ip<350mA 0.4
VN Output noise voitage Tj=25T, 10Hz~ 100kHz 90 #Vrms
R.R Ripple rejection ratio f=120Hz, —22.5VSV|NS —12.5V 59 75 daB
VDROP Input output voltage difference Ty=25C 1.1 \
Ro Output resistance f=1kHz 10 mQ
los QOutput short current T)=25TC, ViN=—35V 200 mA
lop Output peak current T|=25TC 0.7 A
AVo/AT(| Output voltage temperature coefficient lo=5mA —0.4 mvV/C
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MITSUBISHI <LINEAR ICs>

MSF79MXX

FIXED NEGATIVE OUTPUT 3-TERMINAL REGULATOR SERIES

MBF79M10 (Vin=—16V, Io=350mA, 0C <T|=125C)

Symbol Parameter Test conditions Limits Unit
Min Typ Max

VouT Qutput voltage Ti=25% —10.4 -1 =9.8 \%

—25V=V|N= —12.5V, SmA=Iip=350mA —10.5 —9.5
AVo Tj=25T, —25V=V|N= —12.5V 9 80

input stabuity mv
Line T4=25T, —23V=V NS — 13V 50
AV Ti=25C. 5mA=I1p=500mA 16 200
Load stability mV

Load Ti=25T, 5SmA=1p=350mA 8 100
loc Operating current Tj=25T 3 5 mA
Aloe Operating current change —25V=EViNE —12.5V 0.5 mA

SmA =1p=350mA 0.4
VN Output noise voltage Tj) =25°C, 10Hz~100kHz 100 pNrms
R.R Ripple rejection ratio f=120Hz, —23.5V=V|N= —13.5V 59 74 a8
VpROP Input output voltage difference Tj=25T 1.1 \
Ro Output resistance f=1kHz 12 mQ
los Output short current Tj=25T,ViNn=—35V 200 mA
lop Output peak current Ti=25T 0.7 A
AVo/ AT Output voltage temperature coefficient lo=5mA —-0.4 mvVv/T

MSF79M12 (vin=—19V, I0=350mA, 0C =T|=125C)
Limits
Symbol Parameter Test conditions T Unit
Min Typ : Max

T;=25C —12.5 —12 —11.5
Vout Output voltage —30VEViNS — 14.5V, 5mA= o= 350mA —2.6 11 v
AV Input stabiity Tj=25T, —30V=ViNE —14.5V 9 80 iy
Line Ti=25TC, —25V=V|NE — 15V 5 50
AVo T)j=25T., SmA=I0=500mA 19 240
Load Load stabilty T|=25C. 5mA =10 =350mA 10 ] ™Y
fce Operating current Tj=25T 3 5 mA

—30VEVINE —14.5V 0.5
FaNTole} Operating current change SmA=10= 350mA 0.4 mA
VN Output notse voltage Tj=25T, 10Hz~100kHz 120 uNVrms
R.R Ripple rejection ratio f=120Hz, —25VEV|N= — 15V 58 72 dB
VDROP input output voltage difference Tj=25T 1.1 v
Ro Output resistance f=1kHz 12 mQ
los Output short current Tj=25C.,Vin=—35V 200 mA
lop Output peak current Tj=25C 0.7 A
AVo/ATH Output voltage temperature coefficient ig=5mA —0.5 mVv/T
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MITSUBISHI <LINEAR ICs>

MSF79MXX

FIXED NEGATIVE OUTPUT 3-TERMINAL REGULATOR SERIES

MSF79M15 (Vin= —23V. I0=350mA, 0C =Tj=125T)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Tj=25C —15.6 —15 | —14.4
VouTt Output voltage v
—30VEV|iNS —17.5V, 5SmA=<10=350mA —15.75 —14.25
AN Tj=25T, —30V=V|N= —17.5V 9 80
Input stabihty mv
Line Tj=25T, —28V=V|NE — 18V 5 50
AVo Tj=25T. SmA=Ip<500mA 24 240
Load stability mv
Load T)=25T, 5SmA=1p=350mA 12 120
lec Operating current Tj=25C 3 5 mA
Al o . ‘eh —30V=EViNsS —17.5V 0.5
coc peratng current change A
SmA = 1o = 350mA 0.4 m
VN Qutput noise voitage Tj=25C, 10Hz~ 100kHz 150 unVrms
R.R Ripple rejection ratio f=120Hz, —28.5V=V|N<S —18.5V 58 70 aB
VpRropP Input output voltage difference Tj=25C 1.1 A"
Ro Qutput resistance f=1kHz . 14 meQ
los Output short current Tj=25T, Vin= —35V 200 mA
top Output peak current Tj=25T 0.7 A
AVo/ATi|  Output voltage temperature coefficient lo=5mA —0.6 mvV/T
MSBF79M18 (vin=—27V, 10=350mA, 0C =Tj=125C)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
v Outout volt Tj=25TC —18.7 —-18 | —17.3 v
voltage
out vieu 9 Z33VEViNS — 21V, 5SmA = Io= 350mA “18.9 —17
AVo Tj=25T, —33Vv=V|n=E —21V " 80
Input stability mV
Line Tj=25T, —30V=V|NS —24V 8 50
Tj=25T, 5SmA =10 <500mA 29 300
AVo Load stability 1 o mV
toad ) Tj=25C. SmA=1p=350mA 14 150
Icc Operating current Tj=25T 3 5 mA
—33IVEViNE —21V 0.5
ANlee Operating current change mA
5mA=1p=350mA 0.4
VN Output noise voltage T=257T, 10Hz~100kHz 180 uVrms
R.R Ripple rejection ratio f==120Hz, —32V=V NS —22V 57 69 daB
Vbror input output voltage difference Tj=25T 1.1 A\
Ro Output resistance f=1kHz 14 meQ
los Output short current Tj=25T.,ViNn=—35V 200 mA
lop Output peak current T)=25T 0.7 A
AVo/AT(|  Output voltage temperature coefficient lo=5mA —0.7 mv/T
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MITSUBISHI <LINEAR ICs>

MSF79MXX

FIXED NEGATIVE OUTPUT 3-TERMINAL REGULATOR SERIES

MBF79M20 (Vin=—30V, ip=350mA, 0C <T|<125C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
T)=25T —20.8 —20 —19.2
VouT Output voltage \
—35V=V|NS —23V, SMA=10=350mA —-21 —19
AVo Ti=25C, —35V=V NS —23V 12 80
input stability mv
Line Tj=25T, —34V=V|N= —28V 10 50
N Ti=25T, 5mA=Iigp=500mA 32 300
Vo Load stability ! ° mV
Load T)=25T., 5mA=1p=350mA 16 150
lec Operating current Tj=25C 3 5 mA
N o . + ch —35V=EV NS —23V 0.5 A
erating current change m
oc peratng o SmA < lo=350mA 0.4
VN Output noise voltage Tj=257T, 10Hz— 100kHz 200 pVrms
R.R Ripple rejection ratio f=120Hz, —34V=V|NE — 24V 56 68 dB
VoRopr Input output voltage difference T{=25TC 1.1 A\
Ro Output resistance f=1kHz 16 meQ
los Qutput short current Tj=25T, Vin=—35V 200 mA
lop Qutput peak current T)j=25T 0.7 A
AVo/AT]| Output voltage temperature coefficient lo=5mA —0.8 mv/T
MBSF79M24 (vin=—33V, I0=350mA, 0C =T{=125C)
Limits
Symbol Parameter Test conditions Unut
Min Typ Max
o | Tj=25C —25 —24 —23 v
\% tput voltage
out ey 9 38V =VinE — 27V, SMAS lo=350mA —25.2 ~22.8
Vo bl Tj=25T, —38V=V|nS —27V 12 80 v
input stabilit m
Line nput stabiitty Tj=25T, —38V=ViNS —28V 12 50
AVo Ti{=25TC, 5mA=1p=500mA 38 300
Load stability mVv
Load Ti=25T. 5mA=Ilg=350mA 19 150
Icc Operating current Tj=25C 3 S mA
—38V=Vins —27V 0.5
MNce Operating current change SmAZIg=350mA 0.4 mA
VN QOutput noise vollage Tj=25C, 10Hz ~ 10Hz ~ 100kHz 240 uVrms
R.R Ripple rejection rato f=120Hz, —38V=V NS —28V 54 66 dB
VDrROP Input output voltage difference T)j=25TC 1.1 \Y
Ro Output resistance f=1kHz 20 meQ
ios Output short current T)=25T, Vin=—35V 200 mA
lop Output peak current T)=25T 0.7 A
AVo/ATi;  Output voltage temperature coefficient lo=5mA —-1.0 mv/T
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