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THREE TERMINAL POSITIVE VOLTAGE REGULATORS

=B FH/8LXX

DESCRIPTION & FEATURES %ﬂ“ﬁgﬁ

The FH78LXX series of three terminal positive
regulators is available with several fixed output
voltages making them useful in a wide range of
applications. FH78LXX can use as a zener
diode/resistor combination replacement, and lower
quiescent current. These devices suitable for a
multitude of applications that require a regulated supply
of up to 100 mA.The voltages available allow the
FH78LXX to be used

in logic systems, instrumentation, HiFi, and other solid
state electronic equipment. circuit takes over
preventing the IC from overheating.
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Package SOT-89

Output voltage tolerances of £5% over the temperature
range

Output current of 200mA

Internal thermal overload protection

Output voltages of 5.0V, 6.0V, 8.0V, 9.0V, 12V, 15V »
18v
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ﬁﬁaﬁ&l}%ﬁ{S.OV, 6.0V, 8.0V, 9.0V, 12V, 15V » 18V

Pin Configuration rﬁ:}"}ﬁl]p?'ﬁgf

1.\Vout 2.Gnd 3.Vin
Type Name ﬁjﬁﬂffﬁ] g
FH78L XX -T
\— Packing Type &@ZE%=¢ T: Tape a’*r'}i”l
Type %pﬁpfﬂ%—' B Bulk it
Voltage Package ¥f#=' R: SOT-89
rF_fngEjt XX 05/06/08. o «
TYPE No. MARKING TYPE No. MARKING TYPE No. MARKING
FH78L05 8A FH78L09 8E FH78L15 8l
FH78L06 8B FH78L10 8F FH78L18 8J
FH78LO7 8C FH78L12 8G FH78L20 8K
FH78L08 8D FH78L13 8H FH78L24 8L
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ABSOLUTE MAXIMUM RATINGS (T,=257C) %8¢l (Note)

Characteristic Symbol Rating £t il Unit
Fresyy bk Min 48t |- Max fit i i
Power dissipation Pp 0.5 w
Input Voltage (5~15V) v 35 v
(18~24V) N 40

Operating Temperature Range

: I’EEL@%‘EIIE—I TOpt 'O 125 OC

Storage Temperature Range

IT] = 7]£l| fg[ﬁil TStg '55 150 OC

Note : Absolute maximum ratings are threshold limit values that must not e exceeded ever for an instant under

any conditions. Moreover, such values for any two items must not be reached simultaneously. Operation

above these absolute maximum ratings may cause degradation or permanent damage to the device. These

are stress ratings only and do not necessarily imply functional operation below these limits.
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ELECTRICAL CHARACTERISTICS
FH78L05
Unless otherwise specified, Vin=10V, lout=40mA, C;,=0.33uF, C,,=0.1uF, T=0Ct0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 4.75 5.0 5.25 \Y
. 7.0V <Vin< 20V - 55 150
Input Regulation Reg line | Tj=25C mV
8.0V <Vin<20V - 45 100
<lout<
1.0rr11,8\(;nlzut\ ) 1 60
i Tj=25°
Load Regulation Reg load J C L OmA<lout=< _ o 0 mV
40mA '
<Vin<
7.0V<Vinss20V 4.65 i 53
Output Voltage Vout 1.0mA<Ilout<<40mA \Y
Vin=10V, 1.0mA<Ilout<70mA 4.65 - 5.3
Tj=25C - 3.1 6.0
Quiescent Current [o) mA
Tj=125C - - 5.5
Quiescent Current AlQ 8.0V=Vin<20V ] ] 15 mA
Change 1.0mA <lout<40mA - - 0.1
Output Noise P < i i
Voltage VNo Ta=25C, 10Hz <f<100kHz 40 UVims
Long Term Stability | AVout/At - 12 - mV/1.0kHrs
Ripple Rejection f=120Hz,8.0V<Vin<18V, )
Ratio RR Tj=25°C a| a8
Dropout Voltage |Vin-Vout| Tj=25T 1.7 \Y
Average
Temperature _ i i i o
Coefficient of Output TCvo lout=5mA 06 mv/C
Voltage
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ELECTRICAL CHARACTERISTICS
FH78L06
Unless otherwise specified ,Vin=11V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0Ct0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 5.7 6.0 6.3 \Y
_ 8.1V<Vin <21V - 50 150
Input Regulation Reg line | Tj=25C mV
9.0V<Vin<21y, - 45 110
<lout<
LOnIQ(;nIOAUt\ ) 12 70
i Tj=25%
Load Regulation Reg load J C L OMA< lout= _ oo s mV
40mA '
8.1V<Vin <21V
5.58 - 6.42
Output Voltage Vout 1.0mA<lout<<40mA Vv
Vin=11V, 1.0mA<lout<70mA | 5.58 - 6.42
Tj=25C - 3.1 6.0
Quiescent Current IQ mA
Tj=125C - - 5.5
Quiescent Current AlQ 9.0VsVins19V, ) ) 1.5 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise PR < i i
Voltage Vno Ta=25C, 10Hz <f<<100kHz 40 uvrms
Long Term Stability | AVout//At - 14 - mV/1.0kHrs
oDl L F=120Hz,
Ripp %Eﬁéec“on RR 9.0V<Vin<19V, 39 | 47 ; dB
Tj=25C
Dropout Voltage |Vin-Vout| Tj=25C 1.7 \Y
Average
Temperature _ ) _ - y
Coeficient of Output TCvo lout=5mA 0.7 mV/C
\oltage
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ELECTRICAL CHARACTERISTICS

FH78L07

Unless otherwise specified ,Vin=12V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C

CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 6.72 7.0 7.28 \Y
9.2V<Vin<22V, - 50 160
Input Regulation Reg line Ti=25°C mV
J 10V<Vin<22V, - 45 | 115
<lout<
1.0mA<lout< ) 13 75
Load Regulation Reg load opo 100mA mV
Tj=25C 1.0mA<Ilout< ) 6.0 40
40mA ]
9.2V<Vin<22V,
’ 6.65 - 7.35
Output Voltage Vout 1.0mA<lout<<40mA \Y
Vin=12V, 1.0mA<Iout<70mA | 6.65 - 7.35
Tj=25C - 3.1 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 10VsVvins22v, ) ) 15 mA
Change 1.0mA<Iout<40mA i . 0.1
Output Noise P < i i
Voltage Vo Ta=25C, 10Hz <f<<100kHz 50 uvVrms
Long Term Stability | AVout//At - 17 - mV/1.0kHrs
Ripole Reiecti F=120Hz,
ipp eRateiéeCtlon RR 10V<Vin<20V, 37 46 - dB
Tj=25C
Dropout Voltage |Vin-Vout| Tj=25T 1.7 \Y
Average
Temperature _ i i 0
Coefficient of Output TCvo lout=5mA 0.75 mV/C
Voltage
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ELECTRICAL CHARACTERISTICS

FH78L08

Unless otherwise specified ,Vin=14V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C

CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 7.6 8.0 8.4 Y,
_ 10.5V<Vin<23yV, - 20 175
Input Regulation Reg line | Tj=25C mV
11V<VIins 23V, - 12 125
<lout<
1.0nzg\(;nlzut\ ) 15 80
Load R lati Reg load | Tj=25" \
oad Regulation eg loa ]=25C L OmA<Ioui=< _ s o m
40mA ]
10.5V<Vin<23V
’ 7.44 - 8.56
Output Voltage Vout 1.0mA<lout<<40mA \Y
Vin=14V, 1.0mA<Ilout<70mA | 7.44 - 8.56
Tj=25C - 3.1 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 11VSVins23V, ) ) 15 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise P < i i
Voltage Vo Ta=257C, 10Hz <f<<100kHz 60 uvVrms
Long Term Stability | AVout//\t - 20 - mV/1.0kHrs
iopl . F=120Hz,
Ripp eR ';t?éef?t'on RR 12V<Vin<23V, 37 45 - dB
Tj=25C
Dropout Voltage [Vin-Vout| Tj=25T 17 \Y
Average
Temperature _ i ) i .
Coefficient of Output TCvo lout=5mA 0.8 mviC
Voltage
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ELECTRICAL CHARACTERISTICS

FH78L09
Unless otherwise specified ,Vin=15V,

lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C

CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 8.55 9.0 9.45 \Y
_ 11.4V<Vin<s 24y, - 80 200
Input Regulation Reg line | Tj=25C mV
12V<Vin<s24V, - 20 160
<lout<
l.OnIg\(;T:oAut\ i 17 90
Load Regulati Reg load | Tj=25 Vv
oad Regulation eg loa ] C L OmA<Ioui< _ oo i m
40mA ]
11.4V<Vin<s24V
' 8.37 - 9.63
Output Voltage Vout 1.0mA<lout<40mA \Y
Vin=15V, 1.0mA<Iout<<70mA 8.37 - 9.63
Tj=25C - 3.2 6.5
Quiescent Current [o) mA
Tj=125C - - 6.0
Quiescent Current AlQ 12Vsvins24v, ) ) 15 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise PR < i i
Voltage Vo Ta=25C, 10Hz <f<<100kHz 65 uvrms
Long Term Stability | AVout//\t - 21 - mV/1.0kHrs
Dl " F=120Hz,
Ripp eR zﬁéed'on RR 12V<Vin<24V, 36 44 - dB
Tj=25C
Dropout Voltage |Vin-Vout| Tj=25T 17 \Y
Average
Temperature _ i .
Coefficient of Output TCvo lout=5mA 0.85 mviC
Voltage
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ELECTRICAL CHARACTERISTICS
FH78L10
Unless otherwise specified ,Vin=16V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 9.5 10 10.5 \Y
_ 12.5V<Vin<25V, - 80 230
Input Regulation Reg line | Tj=25C mV
13V<Vin<25V, - 30 170
<lout<
1.0nzg\(;nlzut\ ) 18 90
i Tj=25"
Load Regulation Reg load J C L OmMA< loui=< _ o 15 mvV
40mA '
12.5V<Vin<25V, 1.0mA<Iout 93 i 10.7
Output Voltage Vout <40mA ' ' \Y
Vin=16V, 1.0mA< lout<70mA 9.3 - 10.7
Tj=25C - 3.2 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 13VsVins25y, ) ) 1.5 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise P < i i
Voltage Vno Ta=257C, 10Hz <f<<100kHz 70 uvVrms
Long Term Stability | AVout//\t - 22 - mV/1.0kHrs
iopl D F=120Hz,
Ripp eR ';t?éef?t'on RR 13V<Vin<24vV, 37 43 - dB
' Tj=25°C
Dropout Voltage [Vin-Vout| Tj=25T 17 \Y
Average
Temperature _ i ) i .
Coefficient of Output TCvo lout=5mA 0.9 mviC
Voltage
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ELECTRICAL CHARACTERISTICS
FH78L12
Unless otherwise specified ,Vin=19V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 11.4 12 12.6 \Y
. 14.5V<Vin<27V, - 120 250
Input Regulation Reg line | Tj=25C mV
16V<Vin<27V, - 100 200
<lout<
1.0rr11,8\(;nlzut\ i 20 100
i Tj=25"
Load Regulation Reg load J C L OmA<lout=< _ 0 o mvV
40mA
14.5V<Vin<27V 1.0mA<lout
11.16 - 12.84
Output Voltage Vout <40mA \Y
Vin=19V, 1.0mA<Iout<70mA | 11.16 - 12.84
Tj=25C - 3.2 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 16VsVins27V, ) ) 1.5 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise P < i i
Voltage Vno Ta=25C, 10Hz <f<<100kHz 80 uvVrms
Long Term Stability | AVout//\t - 24 - mV/1.0kHrs
iopl D F=120Hz,
Ripp eR ';teéef?t'on RR 15V<Vin<25V,, 36 41 - dB
' Tj=25°C
Dropout Voltage [Vin-Vout| Tj=25C 1.7 \Y
Average
Temperature _ i i i 0
Coefficient of Output TCvo lout=5mA 1.0 mV/C
Voltage
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ELECTRICAL CHARACTERISTICS
FH78L15
Unless otherwise specified ,Vin=23V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 14.25 15 15.75 \Y
_ . 17.5V<Vin<<30V, - 130 300
Input Regulation Reg line T=25C mv
put Reg 9 20V<Vin<30V, - 110 | 250
<lout<
l.OnIg\(;T:oAut\ i o5 150
i Tj=25%
Load Regulation Reg load J C L OMA< lout= _ o e mV
40mA
17.5V<Vin<30V, 1.0mA<Iout
’ 13.95 - 16.05
Output Voltage Vout <40mA Y
Vin=23V, 1.0mA<Ilout<70mA | 13.95 - 16.05
Tj=25C - 3.3 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 20V<Vin=30V, ) ) 15 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise P < i i
Voltage Vo Ta=25C, 10Hz <f<<100kHz 90 uvVrms
Long Term Stability | AVout//At - 30 - mV/1.0kHrs
Dl " F=120Hz,
Ripp eR zﬁéed'on RR 18.5V<Vin<28.5V, 34 40 - dB
Tj=25C
Dropout Voltage |Vin-Vout| Tj=25T 1.7 \Y
Average
Temperature _ ) 3 - y
Coefficient of Output TCvo lout=5mA 1.3 mV/C
Voltage

10
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ELECTRICAL CHARACTERISTICS
FH78L18
Unless otherwise specified ,Vin=27V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0°Ct0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 17.1 18 18.9 \Y
_ 21.4V<Vin<33yV, - 32 325
Input Regulation Reg line | Tj=25C mV
22V<Vin<33yV, - 27 275
<lout<
l.OnIg\(;T:oAut\ i 30 170
' Tj=25"
Load Regulation Reg load J C L OMA< lout= _ . e mV
40mA
21.4V<Vin<33V,
’ 16.74 - 19.26
Output Voltage Vout 1.0mA<lout<<40mA \Y
Vin=27V, 1.0mA<Ilout<70mA | 16.74 - 19.26
Tj=25C - 3.3 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 22VVins33V, ) ) 1.5 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise P < i i
Voltage Vno Ta=25C, 10Hz <f<<100kHz 150 uvVrms
Long Term Stability | AVout//At - 45 - mV/1.0kHrs
Dl " F=120Hz,
Ripp 6;{ zgéectlon RR 23V<Vin<33V, 32 38 - dB
Tj=25C
Dropout Voltage |Vin-Vout| Tj=25T 1.7 \Y
Average
Temperature _ i i i 0
Coefficient of Output TCvo lout=5mA 15 mV/C
Voltage

11
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ELECTRICAL CHARACTERISTICS
FH78L20
Unless otherwise specified ,Vin=29V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 19.0 20 21.0 \Y
_ 23.5V<Vin<35V, - 33 330
Input Regulation Reg line | Tj=25C mV
24V<Vin<35V, - 28 285
<lout<
1.0nzg\(;nlzut\ ) 33 180
i Tj=25"
Load Regulation Reg load J C L OmMA< loui=< _ - o mvV
40mA
23.5V<Vin<35V,
’ 18.6 - 214
Output Voltage Vout 1.0mA<lout<<40mA \Y
Vin=29V, 1.0mA<Ilout<<70mA 18.6 - 214
Tj=25C - 3.3 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 24VSVIin<35V, ) j 1.5 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise P < i i
Voltage Vno Ta=257C, 10Hz <f<<100kHz 170 uvVrms
Long Term Stability | AVout//\t - 49 - mV/1.0kHrs
iopl D F=120Hz,
Ripp eR ';t?éef?t'on RR 25V<Vin<35V, 31 37 - dB
Tj=25C
Dropout Voltage [Vin-Vout| Tj=25T 17 \Y
Average
Temperature _ i ) i 0
Coefficient of Output TCvo lout=5mA 1.7 mV/C
Voltage

12
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ELECTRICAL CHARACTERISTICS
FH78L24
Unless otherwise specified ,Vin=33V, lout=40mA, Cin=0.33uF, Cout=0.1uF, Tj=0TCt0125C
CHARACTERISTIC | SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Voltage Vout Tj=25C 22.8 24 25.2 \Y
_ 27.5V<Vin<38Y, - 35 350
Input Regulation Reg line | Tj=25C mV
28V<Vin<38Y, - 30 300
<lout<
LOnIQ(;nIOAUt\ ) 40 200
i Tj=25%
Load Regulation Reg load J C L OMA< lout= _ 2 100 mV
40mA
27.5V<Vin<38Y,
’ 22.32 - 25.68
Output Voltage Vout 1.0mA<lout<<40mA \Y;
Vin=33V, 1.0mA<Ilout<70mA | 22.32 - 25.68
Tj=25C - 3.5 6.5
Quiescent Current IQ mA
Tj=125C - - 6.0
Quiescent Current AlQ 2BVVins38V, ) ) 15 mA
Change 1.0mA<Iout<40mA i i 0.1
Output Noise P < i i
Voltage Vno Ta=25C, 10Hz <f<<100kHz 200 uvVrms
Long Term Stability | AVout//\t - 56 - mV/1.0kHrs
iopl D F=120Hz,
Ripp ‘*R'zt?éec“on RR 29V<Vin<39V, 31 35 ; dB
Tj=25C
Dropout Voltage |Vin-Vout| Tj=25TC 1.7 \Y
Average
Temperature _ i i i 0
Coefficient of Output TCvo lout=5mA 2.0 mV/C
Voltage
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