DATA SHEET

NEC / BIPOLAR ANALOG INTEGRATED CIRCUIT
uPC2400A Series

THREE TERMINAL LOW DROPOUT VOLTAGE REGULATOR

DESCRIPTION

#PC2400A Series are low dropout regulators which have 1 A capable for the output current.
These ICs are built-in the saturation protection circuit of the output transistor.

FEATURES
- Built-in the saturation protection circuit of the output transistor.
- The capability of output currentis 1 A
- High accuracy of output voltage.
AV 1£22% (Ti=25"C) o
faVe 1 €£43% (0°C < Tus 125 °C)
+ Low dropout voltage.
Vor stV (los1A To<125°C) L
« Buiit-in overcurrent protection circuit, thermat shut-down circuit. H U U
« Built-in Safe Operating Area protection circuit.
Compatible for uPC2400 Series.

CONNECTION DIAGRAM
(TOP VIEW)

1 INPUT
2: GND
3: QUTPUT

ORDERING INFORMATION

Output Voitage Type Number Package

5V pPC2405AHF MP-45G

6V HPC2A0BAHF (Isolated TO-220)
7V #PC2407 AHF

3V nPC2408AHF

EAY pPC2409AHF

10V pPC2410AHF

t2v UPC2412AHF

15V uPC2415AHF

[0 nPC2418AHF

Document No. G10352EJ42V0DSQ0 (2nd edition)
Date Published Decerrber 1985 P
Printed in Japan

© NEC Corporation 199%
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uPC2400A Series
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NEC uPC2400A Series

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C, Unless otherwise specified.)

PARAMETER SYMBOL RATING UNIT
Input Voltage Vin 36
Internal Power Dissipation Prae w5 ey 15 Note W
Operating Ambient Temperature Range Ta —20to +85 C
Operating Junction Temperature Range Ty -20t0 +150 °C
Storage Temperature Range Tstg ~55 10 +160 ‘C
Thermal Resistance (Junction to Case) Rins- ¢ 5.0 ‘C/W
Therma! Resistance {Junction to Ambient} Runis - 4 65 “CIW

Note Internally limited

TYPICAL CONNECTION

O
e o
INPUT O+ uPC2400A ‘l‘v—l\) QUTPUT
Cln:& | Courzf +* De
i i |
Cn : 0.110 0.47 uF.
Cout : More than 47 ufF.
D ¢ Needfor Vo> Vi
Dz : Need for Vo < GND.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL TYPE NUMBER MIN. TYP. MAX. UNIT
Input Voltage Vin 1PCR405AHF 6 G 20 A
HPC2406AHF 7 10 21
#PC2407AHF 8 11 22
#PC2408AHF 9 13 23
pPC2409AHF 10 14 24
#PC2410AHF 11 15 25
pPC2412AHF 13 18 27
uPC2415ARF 16 22 27
uPC2418AHF 18 25 28
Output Current io All 4] 1 A
Operating Ambient Temperature Range Ta All -20 +85 °C
Operating Junction Temperature Range Ty All -20 +125 °C
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NEC

uPC2400A Series

ELECTRICAL CHARACTERISTICS

pPC2405A (Vin = 9 V, lo = 500 mA, T = 25 °C, Unless otherwise specified)

Output Voltage

PARAMETER SYMBOL | MIN. TYP. MAX. | UNIT TEST CONDITIONS
Qutput Voltage Vo 49 5.0 5.1 v
4.85 5.15 EV<Ving20V, 5 mA < le <500 mA,
0°C<Ts5125°C
485 5.15 SmMA<io<1A0°C<Ti<125°C
Line Regulation REGw 6 50 my 6.5VVNSI0V
Load Regulation REGL 3 50 mv SmA<lcs1A
Quiescent Current laias 23 3.2 mA lo=0
9 60 lo=1A
Start-up Current IBiasis) 15 mA Vin=45V, lo=0mA
75 V=45V, lo=1A
Quiescent Current Change Alaias 20 mA B5VEVNs20V,lo=1A
Output Noise Voltage Va 90 pVms 10 Hz < 1< 100 kHz
Ripple Rejection R-R 59 64 dB f=120Hz, 65V <Vin <165V
Dropout Voltage Vor 0.5 1.0 v lo=1A0C=<T2126°C
Shart Circuit Current [asnon 1.2 A Vin= 20V
Peak Qutput Current Iopeax 1.65 2.2 3.t A
Temperature Coefficient of AVo/aT -0.4 mv/’C | lo=5mA 0 C<Ts<125°C

uPC2406A (Vin = 10 V, lo = 500 mA, Ty = 25 °C, Unless otherwise specified)

Output Voltage

PARAMETER SYMBOlibMN. TYP. MAX. UNIT TEST CONDITIONS
Output Voltage Vo 5.88 6.0 612 |V
5.82 6.18 7TV <Ving 21V, 5mA 5 1o £ 500 mA,
0°C<Tis125°C
5.82 6.18 5mMA<ios< 1A 0°C<Tics125°C
Line Requiation REGmN I 7 80 mv 75VesVms21V
Load Regulaticn REG. 4 60 mv S5mA< o< 1A
Quiescent Current laias 23 32 mA lo=0
9 60 lo=1A
Start-up Current Imasis: 15 mA ] Vin=55V, lo=0mA T
75 Vin=55V,lo=1A
Quiescent Current Change Alsas 20 mA TESVEVINS2IV, lb=1A
Output Noise Valtage Vo 110 #Vms 10 Hz < f < 100 kHz
Ripple Rejection RR 58 83 dB f=120Hz, 75V <ViN €175V
Dropout Voltage Voir 0.5 1.0 % lo=1A4,0°CsTi<125°C
Short Circuit Current losnon 1.2 A Vin= 21V
Peak Output Current lopeak 1.65 2.2 3.1 A
Temperature Coefficient of AVo/AT 0.4 myl’C | lo=5mA 0'C<Tsz125°C
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NEC

#PC2400A Series

uPC2407A (Vin = 11 V, lo = 500 mA, Ty = 25 °C, Unless otherwise specified)

QOutput Voltage

PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Output Voltage Vi B.86 7.0 7.14 v
6.79 7.21 BV S ViN<22V, 5 mA < lo < 500 mA.
0°C<T.<125°C
6.79 7 S5mAsibostA 0 CsTig125°C
Line Regulation REG 8 70 myv 85VVmg22V
Load Regulation REGL 4 70 my SmAcios1 A
Quiescent Current letas 23 32 mA =0
] 60 fo=1A
—é;;‘;»up Current Taiass) 15 mA Vin =85V, lo=0mA
75 Vin=85V,lo=1A
Quiescent Current Change Algiss 20 mA BS5VsVNg22V lo=1A
Qutput Noise Voltage Va 130 #Vims 10 Hz < £ < 100 kHz
Ripple Rejection R-A 57 62 a8 f=120Hz, 85V <V 5185V
Dropout Voltage Vor 0.5 1.0 Vv la=1A0°C<T:5125°C
Short Circuit Current {oshort 1.2 A Vins 22V
Peak Output Current {opeax 1.65 2.2 3.1 A
Temperature Coeflicient of AVoraT Q0.4 mvi°’C | lo=5mA, 0°C<Tus125°C

uPC2408A (Vin =13 V, lo = 500 mA, T = 25 °C,

Unless otherwis

e specified)

PARAMETER SYMBOL | MIN. TYP. MAX. | UNIT TEST CONDITIONS
Output Voltage Vo 7.85 8.0 8.15 \
_7.75 8.25 GVSVINE23V, 5 mA < lo < 500 mA,
0°C<sT:5125°C
7.75 8.25 5mAzlos1 A0 C<Tyc125°C
Line Regulation REGm 9 80 my 95VeViN=23V
Load Requlation REGL 5 80 my S5mAciostA
Quiescent Current las 23 32 mA lo=0
9 60 lo=1A
Start-up Current Islasis: 15 mA Vin=75V, lo=0mA
75 Vn=75V, lo=1A
Quiescent Current Change Aleas 20 mA 95V VINS23V, Io=1A
Output Noise Voltage ' 150 Vs 10 Hz < f £ 100 kHz
Ripple Rejection R-R 56 61 dB f=120Hz, 95V <V €185V
Dropout Voltage Vo 0.5 1.0 ) lo=1A0°CsTs<c125°C
Short Circuit Current tosnont 1.2 A Vin=23V
Peak Output Current topeak 16 2.2 3.05 A
Temperature Coefficient of AVo/AT 0.5 mVI'C | lo=5mA, 0°C¢Ti<125°C
Qutput Valtage
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NEC

uPC2400A Series

#PC2409A (Vin = 14 V, lo = 500 mA, Ty = 25 °C, Unless otherwise specified)

Output Voltage

PARAMETER SYMBOL MIN. TYP. MAX. | UNIT TEST CONDITIONS
Cutput Voitage Vo 8.82 8.0 g.18 v
873 9.27 10V V24V, 6 mA < lc =500 mA,
0°C<sTus125°C
8.78 g27 5mA<los 1A 0°CsT;2126°C
Line Regulation REG« 11 a0 mv 105V sVins24 V
Load Regulation REGL 5 90 my S5mAsios 1A
Quiescent Current Imias 24 32 mA lo=0
9 50 lo=1A
Start-up Currert leiasis: 15 mA Vin=85V, lo=0mA
75 Vn=85V, lo=1A
Quiescent Current Change BMleas 20 mA 105VsVing24V, lo=1A
Output Noise Voltage Vin 170 Ve 10 Hz <1< 100 kHz
Ripple Rejecticn R-R 55 60 d8 f=120Hz, 105V s Vimn <205V
Oropout Voltage Vore 05 1.0 Vv lo=1A0CsTus125°C
Short Circuit Current Josron 1.0 A Vin = 24 V
Peak Qutput Current 1opeak 1.6 2.2 3.05 A
Temperature Coefficient of AVo/AT 0.9 mv/'C | lo=5mA 0°CsTis125°C

4PC2410A (Vin = 15 V, lo = 500 mA, T

= 25 °C, Unless otherwise specified)

Qutput Voltage

PARAMETER SYMBOL | MIN. TYP. MAX. | UNIT TEST CONDITIONS
Qutput Voltage Vo 98 10 102 |V .
9.7 103 1TV EVINg 25V, 5 mA <o £ 500 mA,
0°CsTis125°C
97 10.3 S5mA<lo<1A 0°CsTis1257°C
Line Reguiation REGm 12 100 my 115V eVins 25V
Load Regulation REGL & 100 my S5mAcilos< 1A
Quiescent Current leias 2.4 32 mA to=0
9 60 lo=1A
Start-up Current lBiasis: 15 mA Vik=95V, 1o=0mA
75 V=95V, lo=1A
Quiescent Current Change Alaias 20 mA 11BVeVns25V,lo=1A
Qutput Noise Voltage Vn 190 1V oms 10 Hz < <100 kHz
Ripple Rejection R-R 54 59 dB f=120Hz, 115V VN €215V
Dropout Voltage Vo 0.5 1.0 v lo=1AD°CsTi<125°C
Short Circuit Current losnort 1.0 A Vin =25V
Peak Output Current lopeak 1.6 2.2 3.05 A
Temperature Coefticient of AVo/aT 0.8 mvI°’C | lo=5mA,0°C<Tis125°C
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NEC UPC2400A Series

uPC2412A (Vin = 18 V, lo = 500 mA, Ty = 25 °C, Unless otherwise specified)

PARAMETER SYMBOL MIN, TYP. MAX. UNIT TEST CONRITIONS

Qutput Voitage Vo 11.75 12 1225 | vV

11.65 12.35 13V eVing 27V, 5 mA < s < 500 mA,

0°C<sTis125°C

11.65 12.35 SmAslbst1A 0 CsT.s125°C
Line Reguiation REGN 14 120 mv 14V Vg 27V
Load Regulation REGL 7 120 mv S5mA<iost A
Quiescent Current loias 2.4 32 mA lo=0

; 10 60 o= 1A
Start-up Current taias(s) 15 mA Vin= 115V, loc = 0 mA
75 Vins= 115V, lo=1A

Quiescent Current Change Alaias i 20 mA 1V SVYN<27V, lo=1A
Output Naise Voltage Va 230 Vs 10 Hz < f < 100 kHz
Rippte Rejection RR 53 58 dB =120 Hz, 14V < Vin €24V
Oropout Voltage Vo 0.5 1.0 vV lo=1A0°C<T,<126°C
Short Circuit Current loshon 0.8 A Vin= 27 V
Peak Output Current {opean 1.58 2.2 303 | A
Temperature Coefficient of AVO/AT 0.8 mv/C lo=5mA 0°CsTig125°C
Output Voitage i

uPC2415A (Vv = 22 V, lo = 500 mA, Ty = 25 °C, Unless otherwise specified)

PARAMETER SYMBOL MIN. TYP, MAX. UNIT i TEST CONDITIONS

Output Voltage Vo 4.7 15 153 v

14.55 15.45 BV V<27V, 5§ mA <o <500 mA,

0°C<Tis125°C

14.55 15.45 5mA<io<1 A 0°C<Tysi125°C
Line Reguiation REGm 18 150 mv 17VEVNg27TV
Load Reguiation REGH 9 150 mv SmA<log 1A
Quiescent Current [ETS) 25 3.2 mA to=20

10 60 lo=1A
Start-up Current lgiag:s) 15 mA V= 145V, lo= O mA
75 Vin= 145V, lo=1A

Quiescent Current Change Alsiss 20 mA 17VESVNL27V o= A
Output Noise Voltage Ve 290 #Vems 10 Hz < f £ 100 kiHz
Rippie Rejection AR 51 56 d8 f=120H2, 17V eVin 227V
Dropout Voltage Vour 0.5 1.0 v lo=1A0°C<Tus125°C
Short Circuit Current fcsnon 08 A Vin= 27 V
Peak Quiput Current lopeak 1.65 22 3.0 A
Temperature Coefficient of AVoraT 1.6 mV/C 1 lc=5mA, 0°C<Ty<i125°C
Output Voltage |
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NEC

uUPC2400A Series

uPC2418A (Vin = 25 V, o = 500 mA, Ty = 25 °C, Unless otherwise specified)

Qutput Voltage

PARAMETER SYMBOL MIN. TYP MAX. | UNIT TEST CONDITIONS

Output Voitage Vo 17.64 18 1836 | V

17.46 18.54 19V < Vin< 28V, 5 mA < i < 500 mA,

0°C<Ts2125°C

17.46 18.54 S5mA<loc1 A 0CsTic125°C
Line Regulation REGN 22 180 my 20V<Ving28V
Load Regulation REGL 11 180 mv SmA<lostA
Quiescent Current tmas 25 3.2 mA lo=0Q

10 80 lo=1A
Start-up Currert lpiasisi 15 mA Vin=17.5V, lo = 0 mA
75 Vin= 175V lo= 1A

Quiescent Current Change Algias 20 mA 20VeVns28V,lo=1A
QOutput Noise Voltage Vn 350 wWems 10 Hz < f < 100 kHz
Ripple Rejecticn RR 49 54 dB f=120Hz, 20V <V £ 28V
Dropout Voltage Vo 0.5 1.0 \ lo=1A0°CsTyc125°C
Short Circuit Current losnen 0.8 A Vin=28V
Peak Cutput Current lopear 1.55 2.2 3.0 A
Temperature Coefficient of AVolAT 25 mVI‘'C | lo=5mA 0 C<T:<125°C
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NEC

UPC2400A Series

TYPICAL CHARACTERISTICS
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uPC2400A Series

NEC

TYPICAL CHARACTERISTICS
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NEC

uPGC2400A Series

PACKAGE DIMENSIONS (Unit: mm)
uPC2400AHF Series

3PIN PLASTIC SIP (MP-45G)

NOTE

Each lead centerline is located within 0.25 mm
{0.01 inch) of its true position {T.P.) at maxi-
mum material condition.

MILLIMETERS

P3HF-2548-1

o
LITEM | | INCHES
[ A h 10.4 MAX. E 77777 ) 0.410 MAX. ‘
EN 70 L 0216 B
fc 12 MiIN T ooa7 min. |
;T‘P 170%°3 ] 06697881 |
L E | 433°°° j 201307 i
T e T st
& | o | oo |
Ty 2.54 (T.P} 0.100 (T.f) ]1
I 50'°° T oag7 e }
J 2.66 MAX 0108 MAX |
T | asmn. | or1se Min.
—
L 8.5 0.335 i
M| 85 0335 |
N 452 T 0.177°°%* !
f: 2.8%°7 01103838
[ a 224 MAX. 0.882 MAX.
L u 24°°% | 0.094 883 1
! "ﬁ—‘o.s‘sm’“mﬁ Tooes® |
Y j 89"’ 0.350"°%®
Lz ! 1.0 MIN. ! 0033 MIN.
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NEC uPC2400A 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 scldering process is used, or in case soldering is done under
different conditions.

TYPES OF THROUGH HOLE MOUNT DEVICE
#PC2400AHF Series

Soldering Process Soidering Conditions Symbol

Wave soldering Solder temperature: 260 °C or below.
Fiow Time: 10 seconds or below.
REFERENCE
Document Name Document No.

NEC semiconductor device reliability/quality control system. 1E1-1212
Quality grade on NEC semiconductor devices. IE1-1209
Semiconductor device mounting technology manual. IEl-1207
Sermiconductor device package manual iEl-1213
Guide to quality assurance for semiconductor devices. ME1-1202
Semiconductor selection guide. MF-1134
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