BIPOLAR ANALOG INTEGRATED CIRCUI

nPC78N00 SERIES

THREE TERMINAL POSITIVE VOLTAGE REGULATOR

DESCRIPTION
uPC78NO0 series are monolithic three terminal positive regulatars which employ internally current limiting,
thermal shut down, output transistor safe operating area protection make them essentially indestructible.
They are intended as fixed voltage regulators in a wide range of application including local on card regulation
for elimination of distribution problems associated wide single point regulation.

FEATURES
¢ Qutput current in excess of 300 mA.
® Buiit-in some protection circuits.
(over current protection, SOA protection and thermal shut down)
® Smail package, TO-126

ORDER INFORMATION

Type Numter Qutput Voltage Package Quality Grade
(#PCT8NOSH 5V

uPCTBNOSH 8V

HPCTBN10H v

uPCTIBNI12ZH 172V TO-126 Standard
HPC7BN1BH 15V

HPCTBN18H 18V

pPCTENZ4AH 24 W

Please refer to “Quality grade on NEC Semiconductor Devices” {Document number |E{-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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NEC

UPC78N00 Series

ABSOLUTE MAXIMUM RATINGS (T = 26 °C)

CHARACTERISTIC SYMBOL RATING UNIT
input Voltage Vin 35740 Meten) v
Internal Power Dissipation Pr 12,5 (Note2! w
Operating Ambient Temperaturs Range Tont -20 to +85 °C
Operating Junction Temperature Range Tom w ~20 to +150 °C
Storage Temperature Range Tug ~55 to +150 °C
Thermal Resistance {junction to case) Reh s 10 °CW
Thermal Resistance {junction to ambient) R o 110 °CwW
{Note 1} uPC78NUOS, 08, 10, 12, 15, 18 : 35 V, uPC78N24 : 40 V
{Nots 2} Internally timited
TYPICAL CONNECTION
o]
INPUT OUTPUT
o- 0
+
Cw T coule: sz
~r

C1: Required if regulator is located an appreciable distance from power supply filter

Cz: More than 0.1 uF
D1 Needed for VIN < Vo
Dz Needed for Vo < GND

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL TYPE NUMBER MIN. TYP. MAX. UNIT
#PCTBNOSH 7 10 25
pPCT8NO8H 10.5 14 25
HPC78N10H 12.5 17 30
Input Voltage Vi pPC78N12H 14.5 19 30 v
HPCTBN15H 175 23 30
uPCT8N18H ral 27 33
HPC78N24H 27 3 38
Output Current lo Ajl 0 300 mA
Operating Temparature Range Tom All -20 +85 °C
Operating Junction Temperature Range Tom i Al -20 +125 °C
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NEC

HPC78NO00O Series

ELECTRICAL CHARACTERISTICS uPC78N05
(VN =10V, fo =200 mA, 0°C ST+ 125°C, Cin = 0.33 pF, Cout = 0.1 uF)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. [ TYP. | MAX.| UNIT
Ti=26°C 48 5.0 5.2
Output Voltage Vo v
TVEVINS 20V, 5 mA S (o £200 mA 475 5.25
Ti=26°C,7VEVNE2EV 15 50
Line Regulation REGin mvV
Ti=25°C,8VsSVNE20V 12 25
Ti=25°C, 1 mA 1o £ 300 mA [ 100
Load Regutation REG: my
Ti=25°C, 5 mA £ 1o S 200 mA 4 50
Quiescent Currant laias T =25°C 35 50 mA
X TVEVNS 2BV 0B
Quiescent Current Change Alwias mA
1mA £lo S 300 mA 05
Qutput Noise Voltage Va T, =25°C, 10 Hz £ f € 100 kHz 50 120 | uVrmae
Rippls Rejection R-R T,=26°C, f=120Hz, BVSEVINE 18V 62 79 dB
Dropout Voltage Yo T=25°C 1.7 v
Short Circuit Current loshort Ti=26°C, Vn=25V 170 mA
Peak Qutput Current Jooaak Ti=25°C 360 | 500 | 640 | mA
Temperature coefficient of Output Voitage! 4Vo/ 4T lo =6 mA 0.1 mV/°C|
ELECTRICAL CHARACTERISTICS uPC78N08
(Vn =14V, [lc =200 mA, 0 °C £ Ti § + 125 °C, CiN = 0.33 uF, Cout = 0.1 uf)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT
Ti=25°C 1.7 8.0 83
Qutput Voltage Vo v
105VEVINS23V,5mASio £200 mA| 7.6 8.4
T =26°C, 105VEVNS25Y 18 80
Line Regulation REGn mV
T=25°C, 12VEVNE23V 13 40
Ti=25°C, 1 mA $ 10 2300 mA 8 160
Load Regulation REG. mV
Ti=25°C, 8 mA $lo$200 mA [ a0
Quiescent Current letas Ti=25°C 35 5.0 mA
105VEVNE2BY 0.8
Quiescent Current Change Alaas mA
1 mA £lo $300 mA 0.5
Output Noise Voltage Vn Ti=25°C, 10 Hz £ f S 100 kHz €5 180 | pVema
Ripple Rejection R-R Ti=25°C, f=120Hz, 1TVEVNE21V | 56 €8 dB
Dropout Voltage Vo Ti=25°C 17 v
Short Circuit Current loxton Ti=25°C,Vn =25V 170 mA
Peak Output Current lopee Ti=25°C 360 430 640 | mA
Temperature coefficient of Qutput Voitage| aVo/aT lo =6 mA 0.2 mV/°C]
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NEC HPCT78NO00 Series
ELECTRICAL CHARACTERISTICS uPC78N10
(ViN= 17V, lo = 200 mA, 0 °C S Tj £ + 1256 °C, Civ = 0.33 pF, Cour = 0.1 uF)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT
Ti=25°C 9.6 10 10.4
Qutput Voltage Vo i v
R2EVEVNSI2Y,5mASIcS200mAl 95 10.5
. Ti=26°C, 125VEVNS30V 25 100
Line Regulation REGw mv
Ti=25°C,13VEVNS25V 17 50
Ti=25°C, 1 mA 2o 2300 mA 12 200
Load Regutation REGL mVy
Ti=25°C, 5 mA 210200 mA 8 100
Quiescent Currant isias Ti=25°C 36 50 | mA
X 1BVEVNS 30V 08
Quiescent Current Change Almas mA
1mA 1o €300 mA 05
Qutput Noise Voltage Vn Ti=25°C, 10 Hz £ 5 100 kHz B0 230 | uVema]
Rippie Rejection R-R Ti=25°C, f=120 Hz, 13V EVnS23V 56 66 dB
Dropout Voitage Voir T =26 °C 1.7 v
Short Circuit Current {oshont Ti=26°C, Vn=30V 100 mA
Peak Dutput Current lopest Ti=25°C 360 | 480 | 640 | mA
Temperature caoefficiant of Output Voltage| 4Vo/dT lo=5mA 0.2 i mv/°Q]
ELECTRICAL CHARACTERISTICS uPC78N12
(VN= 19V, lo =200 mA, 0°C ST, S + 125 °C, Cin = 0.33 uF, Cout = 0.1 uF)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT
Ti=25°C 1.e 12 125
Output Voltags Vo v
145 VEVINEZTV,E5mMASlc 2200 mA| 11.4 12.6
Ti=25°C, 145V EVmS30V 30 100
Line Regulation REGm mv
Ti=25°C, 16 VEVNS 27V 20 50
Ti=25°C, 1 mA S o £ 300 mA 18 240
Load Reguiation REG. my
Ti=25°C, 5 mA €10 € 200 mA 12 120
Quiescent Current lsias Ti=25°C 3.8 5.0 mA
145VEVNS IOV 0.8
Quiescent Currant Change Aleias mA
1 mA £ lo 300 mA 05
Output Noise Voltage Va T,=25°C, 10 Hz £ f £ 100 kHz 99 280 | uVrmae)
Ripple Rejection R-R Ti=25°C, f=120Hz, 15V EVNE2B YV 55 64 dB
Dropout Voltage Vor Ti=25°C 1.7 v
Short Circuit Current loshort T =25°C,Vn=30V 100 mA
Peak Output Current topaax Ti=25°C 360 | 480 | 640 | mA
Temperature coefficient of Output Voltage| 4Vo/4T lo =5 MA 03 mV/°C|
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NEC UPC78NO0O0 Series

ELECTRICAL CHARACTERISTICS uPC78N15
(Vin =23V, lo =200 mA, 0 °C S Ti S + 125 °C, CN = 0.33 uF, Cout = 0.1 uF)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. [ TYP, | MAX.| UNIT
Ti=26°C 14.4 15 15.6
Gutput Voltage Vo v
17.5VSViNnS30V, 5 mASIo £ 200 mA| 14.25 15.75
i . Ti=25°C, 1756 VEVNE30V 32 100
Line Reguiation REGw mV
Ti=25°C,20VEVNE30V 25 50
. Ti=25°C, 1mA Sio§ 300 mA 25 300
Load Regulation REGt mV
Ti=25°C, 5 mA S lo$ 200 mA 16 150
Quisscent Current letas Ti=25°C 3.7 5.0 mA
175VEVINS30V 0.8
Quiescent Currant Change Slaias mA
1 mA §lo £ 300 mA 0.5
Output Noise Voitage Va Ti=25°C, 10 Hz £ f £ 100 kHz 100 | 350 | piVrme]
Ripple Rejection R.-RA Ti=25°C,f=120Hz, 185 VS VINS 285 V| 54 62 dB
Dropout Voltage Vorr Ti =25 °C 1.7 \'
Short Circuit Current loshort Ti=265°C, V=30V 100 mA
Peak Qutput Current logeai Ti=25°C 360 | 470 | 640 | mMA
Temperatura coefficient of Output Voltage| aVo/4T fo =5 mA 05 mv/e(]

ELECTRICAL CHARACTERISTICS 1PC78N18
(Vin=27V,lo =200 mA, 0 °CSTis+ 125 °C, Cin = 0.33 pF, Cout = Q.1 ufF)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT
Ti=25°C 17.3 18 187
Output Voltage Vo v
i 2TVEVNSE33V,5mA S lo £200 mA 17.1 18.9
i Ti=26°C,21VEVmnS33V 32 | 100
Line Regulation REGw mv
Tie26°C,22VSVnsE33V 25 50
Ti=25°C, 1 mA Sio S 300 mA 30 360
Load Ragulation REGL mv
Ti=25°C,5 mA S lo £ 200 mA 20 180
Quiescent Current laias Ti=25°C 3.7 5.0 mA
21IVEVNEZIY 0.8
Quiescent Current Change Alsias mA
1mA Slc S 300 mA 0.5
Qutput Noise Voitage Va Ti = 25 °C, 10 Hz £ f £ 100 kHz 115 | 420 | uVrma
Ripple Rejection R-R Ti=25°C. f=120Hz, 22VEVNE32V 53 50 dB
Drapout Voltags Vo Ti=25°C 1.7 v
Short Circuit Current losnont Ti=25°C, Vn=133V 50 mA
Peak Output Current lopesk Ti=25°C 360 | 460 | 640 [ mA
Temperature coefficient of Output Voltage| 4Vo/4T lo = 5 mA ) 0.8 mv/°C




NEC

HPC78N00O Series

ELECTRICAL CHARACTERISTICS 4PC78N24
(Vin =33V, lo=200mA, 0°CSTis+125°C, Cn =033 pF, Cout = 0.1 uF)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.] UNIT

Ti=26°C 23 24 25

Qutput Voltage Vo v
27VEVNE3ZBY, 5mASloS200mA | 228 25.2
Ti=25°C, 27VEVnS 38V 40 100

Line Regulation REGw mv
T,=25°C,2BVSVnE38V 30 50
Ti=25°C, 1 mA S 1o € 300 mA 35 480

Load Regulation REGL mV
Ti=25°C, 5 mA £ lo £ 200 mA 23 240

Quiescent Current leias Ti=25°C 37 5.0 mA
2Z7TVEVNEZBV 08

Quiescent Current Change Alsias mA
1 mA £ lo £ 300 mA 0.5

Cutput Noise Voltage Va Ti=25°C, 10 Hz £ f 5 100 kHz 135 | 560 |uVems)

Ripple Rejection R-R Ti=26°C, f=120Hz, 28VSVnE3BYV | 50 5?7 dB

Dropout Voltage Vo Ti=25°C 17 \

-1

Short Circuit Current loshont Ti=25°C, Vin=38 YV 5 mA

Peak Output Current lopask Ti=25°C 360 | 460 | 640 | mA

Temperature coefficient of Output Voltage| AVe/4T lo=5mA 07 mv/°C




NEC HPC78N00 Series

TYPICAL CHARACTERISTICS (T. = 25 °C)
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NEC

UPC78NO00 Series
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NEC HUPC78NO0 Series

PACKAGE DIMENSIONS (Unit: mm)
uPC78NOOH Series
3PIN PLASTIC SIP (TO-126)
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NOTE ITEM | MILLIMETERS INCHES
Each lead centerline is located within 0.23 mm B +‘ e e
(0.009 inch} of its true position {T.P.) at maxi- n A, b ”5757 )’A’Aix o - ?335 MAX
mum material condition. c 1.1 MIN 0.043 MIN
D 9703 . 032 0o
3 5320 $0 126 20
; R SRS FURTR i
LF 080 ° ! 0.031 888
LG 023 0009
H 2.3 oo
J 1.95 MAX 0077 MAX
[ 23 MIN 0.0 MIN
Mo 115 MAX : 0453 MAX.
N 2702 | 0.106 883
S S - )
LQ 145 MAX | 0571 MAX
3 oo e - -
oy 17 MAX | 0067 MAX
fy o 055 ¢ ‘ 0.022 8%
\4 135“” ) 0531 883



NEC HPC78NO00 Series

RECOMMENDED SOLDERING CONDITIONS

The following conditions (see table below} must be met when soldering this product.

Please consult with our sales offices in case other soldering process is used, or in case soldering is done under
different conditions.

<TYPES OF THROUGH HOLE MOUNT DEVICE>
[4PC78NOOH Series]

Soldering process Soldering condition Symbol

Wave soldering Sotder temperature: 260 °C or below,
Flow time: 10 seconds or below
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