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Three Terminal Voltage Regulators

=iwmia RS
FHP/78XXA

P2 Features

W E REE
Output Voltage Regulators
5V FHP7805A
8V FHP7808A
5\ FHP7809A
12V FHP7812A
15V FHP7815A
24V FHP7824A
LSS TR LA

Max Output Current '
AR

Internal thermal overload prection

75 % FEL AT PR 61

Internal short-current limiting

I B K 24 AR X

Output transistor safe-area compensation

B EREE 4% W

Output voltage offered in 4% tolerance

ThEe® Functional diagram

HEFI Package
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#a %t B KRAE(E Absolute Maximum Rating (Ta = 25 C unless otherwise noted)

Parameter Symbol Limit Unit
i B 5 R FRAE
LPANGENES Vin for Vo=5V to Vo=18V 35 v
Input Voltage for Vo=24V 40
yj%bﬁ\ﬁ. L Po Internal Limited W
Power Dissipation
g5 Ti +125 C
Junction Temperature J

A= AV = e =0
0 il 2 Tsto -65~+150 C
Storage Temperature Range
2h-5E [ ABH .
Thermal Resistance -Junction to Case Resc 5 CW
g5-IR S ABH .
Thermal Resistance -Junction to Ambient Resa 50 CIW
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FHP7805A HiZ¥#4: Electrical Characteristics
(Vin= 10V, lout=500mA, OOCsTjs125OC, Cin=0.33uF, Cout=0.1uF; unless otherwise specified.)

Output resistance

Parameter Symbol | Test Condition Min Typ Max Unit
B 4 HEL S Vout Tj=25C 4.80 5 5.20 v
Output voltage 7.5V<Vin<20V, 5mAs<lout<1A, PD<15W 4.75 5 5.25
LRI . . 7.5V<Vin<25V - 4 100

Line Regulation REGIine | Tj=25C 8V<Vin<12V - 16 50 v
AR E T N 5mAslout<1.5A -- 9 100

Uik Al RE _

Load Regulation REGload | Tj=25C 250mA<louts750mA - 4 50

H e o V2

s L Iq lout=0, Tj=25C - 5.0 8
Quiescent Current mA
S IR AR Al 8.0V<Vins25V - - 0.8
Quiescent Current Change d 5SmAsliouts1A -- -- 0.5

f o R L e .

Output Noise Voltage Vn 10Hz=<f<100KHz, Tj=25C 42 0
IR . RR  |f=120Hz, 8V<Vins18V 62 73 - dB
Ripple Rejection Ratio

SO o B B

Voltage Drop Vdrop lout=1A, Tj=25C 2 Vv
L% HLIR N

Output Short Circuit Current l0s T=25¢ 230 mA
WA FELIA o

Peak Output Current lopeak | Tj=25C 2.2 A
i e F R

Temperature Coefficient of AVout/ ATj | lout=5mA, 0°C<Tj<125C -- 0.8 -- mV/C
Output Voltage

A T

it i 2 L Ro f=1KHz - 15 - mQ
Output resistance
FHP7808A HEZS¥4¥E Electrical Characteristics

[0} [0}

(Vin= 14V, lout=500mA, 0 C=<Tj<125 C, Cin=0.33uF, Cout=0.1uF; unless otherwise specified.)

Parameter Symbol | Test Condition Min Typ Max Unit
B 4 HEL S Vout Tj=25C 7.7 8.0 8.3 v
Output voltage 11V<Vin<23V, 5mAs<lout<1A, PD<15W 7.6 8.0 8.4

Al RT] : . 10.5V<Vin<25V -- 5.0 160

Line Regulation REGIine | Tj=25C 11V<Vins17V -- 2.0 80 mV
Uik= Al - 5mA<lout<1.5A - 10 160

Load Regulation REGload | Tj=25C 250mA<louts750mA - 5.0 80

%;%‘.“ it Iq lout=0, Tj=25C -- 5.0 8
Quiescent Current mA
F A LA Al 11V<Vins25V ~ ~ 0.8
Quiescent Current Change a 5mAsiouts1A -- -- 0.5

f 1} PR 20 e -

Output Noise Voltage Vn 10Hz=<f<100KHz, Tj=25C 52 0
RIGE . RR | f=120Hz, 11.5V<Vin<21.5V 56 73 - dB
Ripple Rejection Ratio

TR L s _ -

Voltage Drop Vdrop lout=1A, Tj=25C 2 Vv
L HLIR e

Output Short Circuit Current los Tj=25C 230 mA
WA FELA ors

Peak Output Current lopeak | Tj=25C 2:2 A
B LB R AR

Temperature Coefficient of AVout/ ATj | lout=bmA, 0°C<Tj<125C -- 0.8 -- mV/C
Output Voltage

A P

it i L RO f=1KHz - 17 - mQ
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FHP7809A HLZ¥(4: Electrical Characteristics
(Vin= 15V, lout=500mA, OOCsTjs125OC, Cin=0.33uF, Cout=0.1uF; unless otherwise specified.)

Parameter Symbol | Test Condition Min Typ Max Unit
B 4 HEL S Vout Tj=25C 8.65 9.0 9.35 v
Output voltage 11.5V<Vins24V, 5mAs<lout<1A, PD<15W 8.6 9.0 9.4
S . . 11.5V<Vins25V -- 6.0 180
Line Regulation REGIine | Tj=25C 12V=Vin<25V - 2.0 90 v
TR e 5mAsiouts1.5A -- 12 180
Uik Al RE _
Load Regulation REGload | Tj=25C 250mA<lout<750mA - 5.0 90
H e o V2
s HLL g lout=0, Tj=25C - 5.0 8
Quiescent Current mA
A AR AL Al 12V<Vin<26V — - 08
Quiescent Current Change d 5SmAsliouts1A -- -- 0.5
f o R L e .
Output Noise Voltage Vn 10Hz<f<100KHz, Tj=25C 58 AV
IR . RR  |f=120Hz, 11.5V<Vin<21.5V 56 73 - dB
Ripple Rejection Ratio
FEU _ -
Voltage Drop Vdrop lout=1A, Tj=25C 2 Vv
L% HLIR N
Output Short Circuit Current l0s T=25¢ 230 mA
WA FELIA o
Peak Output Current lopeak | Tj=25C 2.2 A
i e F R
Temperature Coefficient of AVout/ ATj | lout=5mA, 0°C<Tj<125C -- 1.0 -- mV/C
Output Voltage
A T
it i 2 L RO f=1KHz - 15 - mQ
Output resistance
FHP7812A HZ2¥4%it Electrical Characteristics
[0} [0}
(Vin= 19V, lout=500mA, 0 C<Tj<125 C, Cin=0.33uF, Cout=0.1uF; unless otherwise specified.)
Parameter Symbol | Test Condition Min Typ Max Unit
B 4 HEL S Vout Tj=25C 11.5 120 | 125 v
Output voltage 14.5V<Ving27V, 5mA<lout<1A, PD<15W 11.4 12.0 12.6
A el ] : e 14.5V<Vin<30V -- 10 240
Line Regulation REGIine | Tj=25C 16V=Vins22Vv - 3 20 |
ik=aliR . . 5mA=<lout<1.5A -- 12 240
1 _
Load Regulation REGload | Tj=25C 250mAslouts750mA -- 5.0 120
P
oS L Iq lout=0, Tj=25C - 5.1 8
Quiescent Current mA
FAS HLR A2 AL Al 15V<Vin<30V - - 08
Quiescent Current Change g 5mAs<lout<1A -- -- 0.5
Y P P e e
Output Noise Voltage Vn 10Hz<f<100KHz, Tj=25°C 76 Y
R . RR f=120Hz, 15V<Vins25V 55 71 - dB
Ripple Rejection Ratio
TEIHLE _ N
Voltage Drop vdrop lout=1A, Tj=25°C 2 v
FELEE HLIR ope
Output Short Circuit Current los Tj=25¢ 230 mA
WA FEL A R
Peak Output Current lopeak | Tj=25C 2:2 A
fan HE PR AR
Temperature Coefficient of AVout/ ATj | lout=5mA, 0°C=<Tj<125C -- 1.0 -- mV/C
Output Voltage
A \LU-I
it i 2 L Ro f=1KHz - 18 - mQ

Output resistance
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FHP7815A HZ¥#: Electrical Characteristics
(Vin= 23V, lout=500mA, OOCsTjs125OC, Cin=0.33uF, Cout=0.1uF; unless otherwise specified.)

Parameter Symbol | Test Condition Min Typ Max Unit
B 4 HEL S Vout Tj=25C 14.4 | 15.0 | 15.6 v
Output voltage 17.5V<Vin<30V, 5mAs<louts1A, PD<15W | 14.25 15.0 15.75
2R . e 17.5V<Vins<30V -- 11 300
Line Regulation REGIine | Tj=25C 20V<sVins26V -- 3 150 my
AR E T N 5mAslout<1.5A -- 12 300
Uik Al RE _
Load Regulation REGload | Tj=25C 250mA<louts750mA - 5.0 150
H e o V2
s HLL g lout=0, Tj=25C - 5.2 8
Quiescent Current mA
A IR AR AL Al 18V<Vin<30.5V -- -- 0.8
Quiescent Current Change d 5SmAsliouts1A -- -- 0.5
it PR R ST << oo
Output Noise Voltage Vn 10Hz=<f<100KHz, Tj=25C 90 0
IR . RR | f=120Hz, 18.5V<Vins28.5V 54 70 - dB
Ripple Rejection Ratio
TEI L _ -
Voltage Drop Vdrop lout=1A, Tj=25C 2 Vv
L FLI N
Output Short Circuit Current l0s T=25¢ 230 mA
WA FELIA o
Peak Output Current lopeak | Tj=25C 2.2 A
i e F R
Temperature Coefficient of AVout/ ATj | lout=5mA, 0°C<Tj<125C -- 1.0 -- mV/C
Output Voltage
A T
it i P Ro f=1KHz - 19 - mQ
Output resistance
FHP7824A HZ2¥4%ME Electrical Characteristics
[0} [0}
(Vin= 33V, lout=500mA, 0 C<Tj=125 C, Cin=0.33uF, Cout=0.1uF; unless otherwise specified.)
Parameter Symbol | Test Condition Min Typ Max Unit
B Y R Vout Tj=25C 23 24 25 v
Output voltage 27V=Vin<38V, 5mAs<lout<1A, PD<15W 22.8 24 25.2
A el ] : e 27V<Vin<38V -- 17 480
Line Regulation REGIine | Tj=25C 30V<Vin<36V - 6 240 |
AR . 5mA<lout<1.5A - 15 480
Y —
Load Regulation REGload | Tj=25C 250mAslouts750mA -- 5.0 240
P
oS L Iq lout=0, Tj=25C - 5.2 8
Quiescent Current mA
FAS HLR A2 AL Al 27V<Vin<38V - - 1.0
Quiescent Current Change d 5mAs<lout<1A -- -- 0.5
i i FR R ST << o
Output Noise Voltage Vn 10Hz=f<100KHz, Tj=25C 160 0
R . RR | f=120Hz, 28V<Vin<38V 50 67 - dB
Ripple Rejection Ratio
TR L s _ N
Voltage Drop vdrop lout=1A, Tj=25°C 2 v
FELEE HLIR e
Output Short Circuit Current los Tj=25¢C 230 mA
WA FEL A _oce
Peak Output Current lopeak | Tj=25C 2.2 A
fan HE PR AR
Temperature Coefficient of AVout/ ATj | lout=5mA, 0°C<Tj<125C -- 1.0 -- mV/C
Output Voltage
A \LU-I
it i L Ro f=1KHz - 28 - mQ

Output resistance
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TR Test Circuits

I Vo
Vi Vo 78XXA 2 A
2 RL 70pF
0.33uF 0.1uF TIP31 C J-L
100Q 30us
e O
-
FIG.2 DC PARAMETERS FIG.3 LOAD REGULATION
Vi 9516 1 3 Vo
O——= 78XXA |
4TOF == ==033uF [° RL
O O

120Hz

FIG.4 RIPPLE REJECTION
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HEIN FH BB Typical application circuit

O 78XX O O 78XX O
Cl == 2 = CO 2 Vxx
0.33uF 0.1uF 0.33uF == g 0.1uF == R
i lo= Vicx +la RL lo
Fig.5 Fi xed output regulator Fig.6 Constant current regulator
Vi Vo Vi Vo
O _L U axx By O O 1 7805 |3 -
2 j_ Vxx 2
0-33uF T |Ql D.1uFT ] Ri|]
) 0.33uF == 0.1uF
1|
IR1>=5*I0 R 741+ 1
Vo=Vxx*(1+R2/R1)+ 10*R2 J\
= | 1
Fig.7 Circuit for increasing Regulator output voltage Fig.8 Ad justable output
Vi o18D536 Vi Rsc
O — O—s BRS¢ 51BD536
AL lai ol 4
R1 v R1
300 o 300
1 78xx £ O y 3 | Vo
— —_— ¢ 78 XX O
_|_IrReG 5 | lo Q2 TIP42
0.33uF 0.1uF 0.33uF 0.1uF
lo=IREG*(IREG-VBEQ1/R1) =
R1=VBEaQi/IREQ-IQ1*Q1 Rsc=VBEQ2/ Isc
Fig.9.1 High current with voltage regulator Fig.9.2 High output curent short circuit protection
20V +15V
1 7815 [2
0.33UF st
2
GND To_33u|= 0-1uF-|- 1N4001
= Llor | wlgd L
= I T 1N4001
20V -15V
O TIP42 O
Fig.10 Tracking voltage regulator Fig.11 Split power supply(+15V,1A)
v Vi 1mH Vo
J'_ J_ E) O D4A5H11 i~ O
> 0.AUE 470 470{)[[] i
78XX %_ L 7BXX
= —_ 71
10uF 2 == 2000
u | T T =20
o.5o£
Fig.12 Negative output voltage ciruit Fig.13 switching regulator
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WA 2R Typical performance characteristics

Fig.14 Quiescent current
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Vi=10V
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—_ lo=5mA = |
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=
o
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1=
@
@ 5.00
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g
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Junction temperature (C)
Fig.16 Peak output current
30
Tj=25C
AVo=100mV
25
/“""‘H\

= 20
c
L
5 X
o<i15
=
(=N
3 /

1.0 /

0.5

0
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input-output differential (V)

Normailized output voltage (V)

Quiescent current (mA)

Fig.15 Output voltage

1.01
Vi-Vo=5V
lo=5mA
1.00 —
0.99
0.98
50 -25 0 25 50 75 100 125
Junction temperature (C)
Fig.17 Quiescent current
7 0 |
Tji=25T
Vo=5V
6.5 lo=10mA
6.
/
55
5 /
4.5
4
0 5 10 15 20 25 30 35

Input voltage (V)
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EPi2 Marking:

HC).H

&I LOGO
FEIHONG LOGO T A FEHEIRARES
\\s - ASSEMMBLY
A XXXXXX L LOT CODE
PRODUCT CODE
IS>FHP78XX<H XX: 05
_ \ 08
P 09
PART.NO ié
24
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Package Dimension:

TO-220
4 C
| = Ao | *i :Ei S
)
>l 1 e ]
*“ E_J’/"‘(E‘/ P Q
S“ i i ]
DA | A o ]
J | R
v P
]:I i
uoouou ! H voou

DIM MILLIMETERS
A 10. 00+0. 30
Al 8.00+0. 30
A2 5.00+0. 30
B 13.20+0. 40
C 4.50+0. 20
C1 1.30+0. 20
D 0.80+0. 20
E 3.60+0. 20
F 3.00+0. 30
G 6. 60+0. 40
H 0.50+0. 20
J 28.88+0. 50
K 3.00+0. 30
M 1.30+0. 30
N Typical 2. 54
P 2.40+0. 40
Q 9.20+0. 40
5 0.25+0.15
T 0.25+0.15
U 2.80+0. 30
- % 1.5040.10

A 0. 50 MAX

(Unit: mm)
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