BIPOLAR ANALOG INTEGRATED CIRCUI

uPC78L00 SERIES

THREE TERMINAL POSITIVE VOLTAGE REGULATORS

DESCRIPTION CONNECTION DIAGRAM
The uPC78L00 series are monolithic three terminal positive
regulators which employ internally current limiting, thermal HPCTBLOOJ Series

shut down, output transistor safe area pratection 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 ragulation.

FEATURES
® Qutput current in excess of 100 mA. / t N
B QUTPUT GND INPUT
¢ Low noise.
® High Ripple Rejection. 4PC78LOOT Series
¢ Internal output transistor safe area protection. aND
® [nternal thermal overioad protection. F“T/
® [ntarnal short circuit current limiting.
ORDER INFORMATION Marking
Normoer | Vaege | Pacess | QY AR
4PC78L05. T0-92 OUTPUT GND  INPUT
LPCT8LOST 5V SOT-88
uPC78L06J TO-92
LPCTBLO6T sV SOT-89
1PC78L0O7J 7v TO-92
uPC7BLOTT SOT-89
#PC78LOBS av T0-92 Standard
uPC78LOST S0T-89
uPC78L10J w0V TO-92
4PCT8LIOT SOT-89
uPC78L12J 12V T0-92
uPC78L12T SOT-89
uPC78L15J 1BV T0-92
uPC78L15T SOT-89

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number [EI-1209} published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

Document No. IC~1758
{O.D. No. 1IC-6582)
Date Published August 1952 M © NeC ion 196
Printed in Japan Oupumm
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uPC78L00 Series

EQUIVALENT CIRCUIT
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ABSOLUTE MAXIMUM RATINGS ({T» = 25 °C)
RATINGS
PARAMETER SYMBOL UNIT
HPCTBLODS Series | uPCTBLOOT Serles
Input Voltage Vin 30/35 (Mote) v
Internal Power Dissipstion Pr 700 ] 400/2000 Mo mw
Operating Ambisnt Temperature Range Tom -20 to +885 *C
Operating Junction Temperature Range Toet i -20 to +150 °C
Storage Temperature Range Tug ~55 to +150 ¢
Thermal Resi (j ion to bient) Ren ot 180 315/62.5!N0te2) °C/W
{Note 1) uPC78L05, 08, 07, 08: 30V, uPC7BL10, 12, 15: 35 V
{Nots 2} with 2.5 cm? x 0.7 mm ceramic substrate
TYPICAL CONNECTION
DI
INPUT O—— uPC78L00 OuUTPUT
Cwn 2 Cout D2

T

i
]

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

C2: More than 0.1 uF
D1: Needed for Vin < Vo
D2: Needed for Vo < GND
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NEC HPC78L0O0 Series

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL TYPE NUMBER MIN. TYP. MAX. | UNIT
uPC78LO5 7 10 20
HPC7BLOG 8.5 1 21
uPC78LO7 95 12 22
input Voltage Vin #PC78L08 10.5 14 23 v
uPC78L10 125 17 25
uPC78L12 145 19 27
#PCT8L15 17.5 23 30
Qutput Current lo Alt [ 40 70 mA
Oparating Temperature Range Topt Al -20 +85 °C
Operating Junction Temperature Range Topt Al -20 +125 *C

ELECTRICAL CHARACTERISTICS u4PC78L05
(VIN= 10V, lo=40mA, 0°C S TS+ 125°C, Cin = 0.33 uF, Cour = 0.1 uF)

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

Ti= 25 °C 48 5.0 6.2

Output Voltage Vo TVSVinS20V, TmASlos40 mA 475 5.25 V'
Vin= 10V, TmASlo S 70 mA 4.75 5.25
Ti=26°C,7VSVns20V 6 150

Line Regulation REGIN mV
Ti=26°C,8VEVmns20V 4 100
Ti=25°C, 1 mA 5 1o § 100 mA k] 80

Load Reguiation REGL mvV
Ti=25°C, 1 mASloS40 mA 4 30

Quiescent Current Isias Ti=26°C 23 55 | mA
BVSVINSE20V, lo=40 mA 1.5

Quiescent Current Change Alwas mA
Vin=10V, TmASloS40mA 0.1

Output Noise Voltage Va Ti=25°C, 10 Hz $f $ 100 kHz 45 120 (gVeme

Ripple Rejection R-R Ti=28°C, f=120Hz, 8V SVnS 18V 55 75 ds

Dropout Voitage Voir Ti=25°C 1.7 v

Short Circuit Currant toshort Ti=26°C, Vm=20V a8 mA

Peak Output Current lopesk Ti=26°C 125 | 160 | 205 | mA

Tempsrature coefficient of Output Voltage| 4Vo/dT lo=5mA 0.4 mv/C
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NEC

uPC78LO0 Series

ELECTRICAL CHARACTERISTICS uPC78L06
(Vin= 11V, lo = 40 mA, 0°C S Tj £ + 125 °C, Cin = 0.33 uF, Cout = 0.1 uF)

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

Ti=26°C 5.76 6.0 | 6.24

Output Voltage Vo BEVIVINSE21V, TmASloS40 MA 5.70 6.30 v
Vin=11V, TmAZlog70 mA 5.70 8.30
Ti=25°C,85VEVINE21V € 1885

Line Regulaticn REGn mv
Ti=25°C,9VEVNnSE 21V 4 108
Ti=25°C, 1 mA £1o £ 100 mA 19 65

Load Regulation REGL mV
Ti=25°C, T mA 5 lo £40 mA 4 35

Quiescent Current laias Ti=26°C 23 55 | mA
GVEVINE21V, lo= 40 mA 1.5

Quiascent Current Change Aloias mA
Vin=11V, TmASlo 240 mA 0.1

Output Noise Voltage Vn Ti=25°C, 10 Hz S S 100 kHz B5 | 145 [uVims

Ripple Rejection AR Ti=25°C,f=120Hz, 9VEVIWNE 1BV | B8 | 75 dB

Dropout Voltage Vor Ti=25°C 1.7 Vv

Short Circuit Current loshon Ti=25°C, Vm=21V a5 mA

Peak Output Current lopasic Ti=25°C 126 | 160 | 205 | mA

Temperature coefficient of Output Voltage| 4Vo/4T fo= 6§ mA 05 mv/°C

ELECTRICAL CHARACTERISTICS uPC78L07
(Vin= 12V, 1o =40mA, 0°CSTi<+ 125 °C, Civ = 0.33 uF, Cout = 0.1 uf}
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT

Ti=25°C 8.72 7.0 7.28

Output Voltage Vo GEVEVINS 22V, TmASicS40mA 6.65 7.35 v
Vin=12V, 1TmASIloS70 mA 6.65 7.35
Ti=25°C,95VEVNSE22V 8 165

Line Regulation REGiv mV
Ti=25°C,10VsSViNg22Vv 5 118
Ti=25°C, 1 mA € lo 5100 mA 12 75

Load Regulation REG: mV
Ti=25°C, TmA Slo S 40 mA 5 35

Quiescent Current loias Ti=25°C 23 55 | mA
IWOVEVINSE22Y, o= 40 mA 15

Quiescent Current Change Saias mA
Vin=12V, TmASlo40 mA 0.1

Output Noise Voitage Va Ti=25°C, 10 Hz S f £ 100 kHz 70 180 1iVeme.

Ripple Rejection R-R Ti=25°C, f=120Hz, OVEVNS 20V 52 74 d8

Dropout Voltage Voir Ti= 25 °C 1.7 \

Short Circuit Current losheet Ti=25°C, Vin=22V 83 mA

Peak Qutput Current 1opeak Ti= 25°C 125 160 | 205 | mA

Temperature coefficient of Output Voitage| 4Vo/AT lo =5 mA 0.6 mv/C
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NEC

uPC78LO0 Series

ELECTRICAL CHARACTERISTICS uPC78L08
(Vinm 14V, lo = 40 mA, 0 °C S Tj S + 125 °C, Cin = 0.33 uF, Cout = 0.1 uF)

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

Ti=25°C 7.7 80 | 83

Qutput Voltage Vo HWE5VEVINS23V, TmASIoS 40 mA 7.6 8.4 v
Vin=14V, 1mASIloS70 mA 7.6 8.4
Ti=25°C, 105VEVINS 23V 10 175

Line Regulation REGn mvV
Ti=28°C, 11VEVINE23 YV 6 125
Ti=26°C, 1 mA $io S 100 mA 14 80

Load Regulation REGL mv
Ti=25°C, 1T mA SioS 40 mA 6 40

Quiescent Current Inias Ti= 25°C 2.4 55 | mA
12VEVINS 23V, io =40 mA 1.5

Quiescent Current Change Alsias mA
Vin=14V, TmASiocs 40 mA 0.1

Qutput Noise Voitage Vn Ti=256°C, 10 Hz 5 f 5 100 kHz a5 190 (uVemas.

Rippie Rejection R-R Ti=26°C, f=120Hz, 12VSVInE22V | 51 73 dB

Dropout Voltage Voir Ti= 25°C 1.7 v

Short Circuit Current Joshort Ti=25°C, Vin=23V a0 mA

Peak Qutput Current lopeek Ti=25°C 125 160 | 205 | mA

Temperature coefficient of Output Voltage| 4Vo/aT fo= 85 mA 0.6 mv/eC

ELECTRICAL CHARACTERISTICS ¢PC78L10
{ViN=17V, lo = 40 mA, 0°C § Tj S + 125 °C, CiN = 0.33 puF, Cour = 0.1 uF)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. [ TYP. | MAX.| UNIT

Ti=25°C 9.6 10 10.4

Qutput Voltage Vo 125VSVINSE25V, TmASloS40 mA 9.5 10.5 v
Vin=17TV, TmASleS$70mA 9.5 105
Ti=25°C, 125 VEVINS 25V 12 200

Line Regulation REGin mv
Ti=25°C,13VEVNE 2BV 8 150
Ti=25°%C, 1 mA $lo § 100 mA 18 90

Load Regulation REGL mV
Ti=26°C, 1 mA £lo $40 mA 8 45

Quiescent Current Iaias Ti=25*C 2% 55 | mA
1IVEVINE 25 Y, lo = 40 mA 1.5

Quiescent Current Change Alpias mA
Vin=17V, TmASloS 40 mA 0.1

Output Noise Voltage Vn Ti=25°C, 10 Hz £ f £ 100 kHz 100 | 230 (pVrme

Rippie Rejection R-R Ti=25°C, f=120Hz, 14 VEVNZS 24 V 49 69 dB

Dropout Voltage Voir Ti=25°C 1.7 \

Short Circuit Current loehort Ti=25°C, Vn= 28V 70 mA

Peak Qutput Current lopesk. Ti=28°C 125 160 | 205 | mA

Temperature coefficient of Qutput Valtage| 4AVel 4T lo = 5 mA 0.8 mv/C
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HPC78LO0O Series

ELECTRICAL CHARACTERISTICS iPC78L12
(V= 19V, io=40mA , 0°C TS + 125 °C, Civ = 0.33 uF, Cout = 0.1 F)

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

Ti=25°C 115 12 125

Output Voltage Vo MVEVNE2ZTV, TmASlo 40 mA 1.4 12.6 v
Vin=18V, TmASloE70 mA 1.4 12.6
Ti=25°C, 45VEVINE2TV 14 250

Line Regulation REGIn my
Ti=25°C, 16VEVNE27V 10 200
Ti=25°C, 1TmA Sto $100 mA 20 100

Load Regutation REGL. mv
Ti=25°C, 1 mASloS40 mA 10 50

Quiescent Current Is1as Ti=25°C 2.6 55 | mA
WBVSVINE27V, lo = 40 MA 1.5

Quiescent Current Change Almas mA
Vin=18V, TmASloS40 mA 0.1

Output Noise Vohage Va Ti=25°C, 10 Hz £ 5 100 kHz 18 280 [uVrme.

Rippie Rejection R-R Ti=25°, f=120Hz, 1BVEVINE2S V 47 66 dB

Dropout Voitage Vo Ti=25°C 1.7 A"

Short Circuit Current toshont Ti=25°C, Vin=27V 64 mA

Peak Qutput Current lopeak Ti=26°C 125 | 160 | 205 | mA

Temperature coefficient of Output Voitage| AVo/aT lo =5 mA i 1.1 mv/°C

ELECTRICAL CHARACTERISTICS pPC78L1S
(ViNw23V,l0=40mA, 0°CE TS+ 126 °C, Cin = 0.33 uF, Cour = 0.1 uF)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT

Ti=256°C 14.4 15 15.6

Output Voltage Vo 176VEVNSIOY, TmASZ40mA | 1425 15,75 V
Vin=23V, TMASloS70 mA 14.25 18.75
Ti=25°C,17BVEVNnS30V 18 300

Line Regutation REGn mvV
Ti=25°C,20VSViNnS30V 13 250
Ti=25°C, 1TmA £lo $ 100 mA 25 150

Load Regulation REGt my
Ti=25°C,1TmASlo$40 mA 12 75

Quisscent Current faias Ti=25°C 27 55 | mA
20VEVINE30V, lo=40 mA 15

Quiescent Current Change Aloas mA
Vik=23V, TmASloS40 mA 0.1

Qutput Noise Voltags Vn Ti=25°C, 10 Hz S f £ 100 kHz 135 | 350 |uVema

Ripple Rejection R-R Ti=25°C,f=120Hz, BSVEVINS285V| 45 61 dB

Dropout Voltage Voie Ti=25°C 1.7 v

Short Circuit Current loshort Ti=25°C,Vin=30V 53 mA

Peak Output Current lopeaic Ti=25°C 125 | 150 | 205 | mA

Temperature cosfficient of Qutput Voltage| 4Vo/ AT lo =5 mA 1.4 mv/°C

359




NEC

HUPC78LO0 Series

TYPICAL CHARACTERISTICS (Ta = 25 °C}
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NEC UPC78L00 Series

g 8 8
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NEC

HPC78L0O0 Series

PACKAGE DIMENSIONS (Unit: mm)
uPC78L00J Series
3PIN PLASTIC SIP (TO-92)

A N
| =
1 3
it
>
i
I fif |
A
A U
~~F &6 ®
P3J-1278
NOTE ITEM MILLIMETERS INCHES
Each lsad centerline is located within 0.12 mm o
(0.006 inch) of its true position (T.P.) at maxi- A 52 MAX. 0205 MAX.
mum material condition. F 0581 0.02 382
G 0.12 0.005
H 1.27 0.05
J | 1.33 MAX. 0.053 MAX.
M 5.5 MAX. 0217 MAX
N 42 MAX 0.166 MAX
I U 28 MAX. 0.111 MAX
v o 05:°! 0.02°8%¢
vy | 1s0%7 0591388
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UPC78LO0 Series

NEC

uPC78LOOT Series

4.5$0.1
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NEC UPC78L00 Series

RECOMMENDED SOLDERING CONDITIONS

The foltowing 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 SURFACE MOUNT DEVICE>
For more details, refer to our document “SMT MANUAL" {IE-1207).
{uPC78LO0T Series]

Soldering process Soldering condition Symbol

Infrared ray reflow Peak package’s surface temparature: 230 °C or below,
Reflow time: 30 seconds or betow (210 °C or higher), IR30-00
Number of reflow process: 1, Exposure limit*: None

VPS Peak package’s surface temperature: 216 °C or below,
Reflow time: 40 seconds or below (200 °C or higher), VP15-00
Number of reflow process: 1, Exposure timit*: None

*. Exposure limit before soldering after dry-pack package is opened. Storage conditions: 25 °C and relativa humidity at 65%
or less.

Note: Do nct apply more than a single process at once, except for “Partial heating method”.

<TYPES OF THROUGH HOLE MOUNTY DEVICE>
{uPC78LO0J Series]

Soldering process Soldering condition Symbot

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