BIPOLAR ANALOG INTEGRATED CleUITS

uPC7800A SERIES

THREE TERMINAL POSITIVE VOLTAGE REGULATORS

DESCRIPTION
uPC7800A series are manalithic three terminal positive regulators which employ internally currentlimiting,
thermal shut down, output transistor safe operating area protection make them essentially indastructible.
They are improved for ripple rejection ratio, line regulation, load reguiation and quiescent current, as
comparison of conventional pPC7800 series.

FEATURES
* Wide operation temperature range.
« High ripple rejection ratio.
- Goad regulation (line, load).
+ Low quiescent current.
« Built-in protection circuits.
{over current protection, SOA protection and thermal shut down)

ORDER INFORMATION

TYPE NUMBER | OUTPUT VOLTAGE | PACKAGE QUALITY GRADE
pPCT805AHF | 5V ;

UPCTBORAHF ; 8V !

UPCT893AHF | 93V

UPCTBI2AHF | 12V} MP-45GUSOLATED TO-220) | Standard
UPC7815AHF ! 15V

HPC7818AHF | 18V | |

UPC7B24AHF | 24V : ]

Please refer to “Quality grade on NEC Semiconductor Devices” {Document number 1£-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

EQUIVALENT CIRCUIT CONNECTION DIAGRAM
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NEC

uPC7800A SERIES

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

CHARACTERISTIC SYMBOL | RATING UNIT

input Voltage 35/4Q (Noteh )

| internai Power Dissipation s Mewad |
Operating Ambient Temperatuf;‘Rwa*nae Topt ~30to + 85 *C
Operating Junction Temperature Range | Topuj - 30 to + 150 °C

| Storage Temperature Range Terg ~ 55 to + 150 °C
Thermal Resistance (junction to case'IWA‘mRm(, : WVMT’ T “C,&Vﬁu‘
Thermal Resistance {junction to ambi;r;l)ﬁrf;[;:»mj:“m%gd»‘774 ‘é/—\}{/\_

{Note1) uPC7805A, 08A, 93A, 12A, 15A, 18A : 35 V, uPC7B24A : 40 V

{Note2) [nternally limited

TYPICAL CONNECTION

Cz2:
D
B2

More than 0.1 uF
Needed for Vin < Va
Needed for Vo < GND

RECOMMENDED OPERATING CONDITIONS

. Required if regulator is located an appreciable distance from power supply filter,

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

uPC7805AHF 7 10 25
uPC7808AHF 10.5 14 25
uPC7893AHF 12 15 245

Input Voltage Vin uPC7B12AHF 14.5 19 30 3
uPC7815AHF | 17.5 23 30
uPCT81BAHF | 21 27 | 33
UPCTB2AAHF 27 33 38 |

Output Current lo All : 0.005 __0;5 1 A

Operating Junction Tooti i Al - 30 +125 1 °C

Temperature Range | |
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NEC uPC7800A SERIES

ELECTRICAL CHARACTERISTICS PC7805A
(Vin=10V, 10 =500 mA, 0°C = T; = + 125 °C)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN.T TYP. | MAX. [ UNIT
Ti=25°C 48| 50 | 52
Output Voltage Vo TVEVNS 20V SmASI0S 1A PrE 5W| 4751 | 525§ V
_________ | -30°C ET,% «125°C ~Jas 5.25 |
Line Regulation REGin " Ti=25°C TVEVNZE25V ! ! 30 -— mV
[Ti=28°c,Bvsvns 12V IERRE
Load Regutation REGL Ir T1=26°C.5mAZIoS 15A ‘ a’ 30 mv
! Tj=25°C, 250 mA = 1o = 750 mA [ 2 10
Quiescent Current JBias | Ti=25°C 1728 1 23 | mA
Quiescent Current Al | TVEVNI2BV ! 1.0
Alsias ! : mA
Change i I 5mASI0S1.0 A B 9.5
Qutput Noize Voltage 2 f Ti=25°C, 10 Hz =1 S 100 kHz T. 490 200 [pVrms.
Ripple Rejection ReR I Ti=25°C,f=120Hz, BVE VWS 18V | 70 | 76 dB
Dropout Yoltage Vo I T-26Clo=10A IEE] v
Short Circuit Current | lowos | Ti= 25 °C, Vin=25 V !_ 1.6 A
Peak Qutput Current | lopes | T,=25°C, V=10V T 1.7‘2'2__.2 28 | A
Temperature Coefficient ] AVo/aT i fo=6mA, 0°C £T; € + 125 °C T 1 04 mVeC
of Qutput Voitage | : | | }
ELECTRICAL CHARACTERISTICS uPC7808A
(Vin= 14 V, 10 =500 mA, 0°C = Tj = + 125 °C)
CHARACTERISTIC SYMBOL| TEST CONDITIONS MIN. T TYP, | MAX.] UNIT
[T, =25°C 77 | 80 | 83
Output Voitage Vo WS5VEVWS 23V 5mAS S 1APSI5W 7.6 | 84 v
~30°CST S+125°C 7.6 . 84
_ _ T T¥=25°C, 10BVEVNE2E YV [ [ 35
Line Regulation REGIN [ T -25°C 1IVEVmE1T vV ﬁl } 75 | mv
A [ Ti=25°C 5mAZloS 15 A i 12 | 90
Load Regulation REGL J 1275 °C. 350 mA £ 1o < 750 mA 3 20 mV
Quiescent Current {aias ! Ti=25°C 3 44 | mA
Quisscent Current ’ o [105VEVNS 25V ‘, o |
Change [ T mAZs10A [ loes ™
Qutput Noize Voitage T va Ti=25°C, 10 Hz = =100 kHz 50 | 250 [pVrms
Ripple Rejection R-R Ti=25%C, f= 120 H, 5 VE Vn S 215 V 66 | 72 | dB
Dropout Voltage Vor | Ti=25°C, lo= 1.0 A 18 | v
Short Circuit Current losherr T,=25°C, Vn= 25V 1.6 A
Peak Output Current lopeak | Ty=25°C, Vin= 14V 17 1221 28] A
Temperature Coefficient | (/i1 1 1o_ 5 mA, 6°C ST 5+ 125 C -0 mv/eC
of Qutput Voltage | ! :
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NEC uPC7800A SERIES

ELECTRICAL CHARACTERISTICS pPC7812A
(VIN=19V, 10 =500 mA, 0°C= T; S + 125 °C)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
Ti=256°C 115 | 120 | 125
Output Voltage Vo MSVSEYNS 2TV, 5mAS oS 1APSSW | 11.4 12.6 v
-30°C=T;8+125°C 114 12.6
N i Ti=25°C, 146 VSEVNE30V 10 45
Line Reguiation REG 1= 26°C. 1BVEVNE 22V 4 20 mv
Load Regulation REGL Ti=25°C.5mASlo=15A 17 130 mV
Ti=25°C, 250 mA S lo S 750 mA 6 30
Quiescent Current IBlas Ti=25°C 3.1 46 | mA
Quiescent Current 145VEVNS30V 1.0
Chan Alsias P mA
ge 5mASioS10A 0.5
Output Noize Voltage Vn Ti= 25°C, 10 Hz = f S 100 kHz 70 300 |MVrms.
Ripple Rejection R-R Ti=25%C, f= 120 2,15 VE VN E 25V 62 68 dB
Dropout Voltage Voir Ti=25°C, lo=1.0A 1.8 Vv
Short Circuit Current [oshort Ti=25°C, Vin=30 V 1.3 A
Peak Output Current lopsax Ti=25°C, Vin= 19 V 1.7 22 ¢ 2.8 A
Temperature Coefficient | /41 |16 5 ma, 0°C =T/ s+ 125°C -08 mv/eC
of Output Voltage |

ELECTRICAL CHARACTERISTICS uPC7815A
{ViIN=23V,i0 =500 mA, 0°C = Tj =+ 125 °C})

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
Ti=25°C 14.4 15.0 | 15.6
Qutput Voitage Vo VSVEVWSNV.5mAS oS 1APIS15W | 14.25 15.75 v
-30°CETi=+125°C 14.25 15.7%
. Ti=256°C, 175 VEVNE30V 10 45
Line Regulation REGw T -25°C. 20 VEVmE 26V 5 35 mV
Ti=25°C,5mASto=16A 25 190
Load Regulation REG: T.= 25 °C, 250 mA = Io = 750 mA P 0 mV
Quiescent Current I81as Ti=25°C 3.3 48 | mA
Quiescent Current 175VEVNEI0OV 1.0
Change dies T AEI0E1.0 A 05 | ™A
Output Noize Voitage Vn Ti=26°C, 10 Hz =TS 100 kHz 85 400 (uVrms.
Ripple Rejection R-R T=25°C, §=120 Hz, 185 VE VN S 285V 60 66 dB
Oropout Voitage Voir Ti=25°C, lo=10A 1.8 A4
Short Circuit Current loshort Ti=25°C, Vin= 30 V 1.3 A
Peak Qutput Current [Opeak Ti=25°C, Vin= 23 V 1.7 2.2 28 A
Temperature CoBficient | /1 | lo= 5 mA, 0°C T, £ + 125 °C -1 mV/C
of Output Voltage
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NEC uPC7800A SERIES

ELECTRICAL CHARACTERISTICS PC7818A
(VIN=27 V,10 =500 mA, 0°C = T; 5 + 125 °C)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. l UNIT
T = 25 °C 17.3 | 18.0 | 187 |
Qutput Voitage Vo AVEWS BVEmMAS oS 1A PMSIEW 17.1 18.9 \
~30°CETi=+125°C 171 18.9
. i Ti=25°, 21 VEVINE33V 12 60 my
Line Regulation REGin T=25°C, 24 VEVNEa0 Y G a5
) Ti=26°C, 5mASloS 15 A 32 | 110 | mV
Load Regulation REGL 77225 °C, 250 mA S lo £ 750 mA 10 | a0
Quiescent Current B Ti=25°C 34 | 5p | MA
Quiescent Current Alsas 21VS V333V { 1.0 mA
Change EmMASI0=1.0A 0.5
Output Noize Voltage Ve Ti=25°C, 10 Hz = f 100 kHz 95 450 |uVems.
Ripple Rejection RR | T=25%.1=120Hz 22VSVmS 32V 59 | 65 dB
Dropout Voltage Vo P T=25°, lo=10A 1.8 v
Short Circuit Current losror Ti=25°C, Vin=33 V 1.2 A
Peak Qutput Current lopesk T=25°C, V=27V 1.7 | 22 2.8 A
Temperature Coefficient AVO/AT | lo=5mA 0°C ST, S+ 126 “C ;{ -13 mV/eC
of Output Voltage | ’

ELECTRICAL CHARACTERISTICS PC7824A
(ViN=33V,lo=500mA, 0°C=T;= + 125 °C}

CHARACTERISTIC | SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNIT
T, = 25 °C 23.0 | 240 | 250
Output Voitage Vo TOVEVNE BV, EmAS oS 1A MS BW | 22.8 252 | Vv
~30°C=T; S+ 125°C 2238 26.2
] ] T=25°C, 27 VEVINE 38V 15 | B8O
Line Regulation J REGw T -28°C.30VEVns36 v 8 50 mV
T r Ti=26°C,5mASloS15A 44 | 150
Load Regulation REG: 1 0257°C, 350 mA S 1o = 750 mA w15 ] ™
Quiescant Current IBias Ti=25°C 3.('34 5.3 mA
Quiescent Current Alis 27VEVNE3BY : 1.0 mA
Change SMAZI0E10A | 0.5
| Output Noize Voltage Vo T/=25°C, 10 Hz S £ 5 100 kHz 120 | 500 |uVims.
Ripple Rejection AR T/=25°C, 1=120Hz, 8VS Vin S 38 V 55 | 62 d8
Dropout Voltage Voie " Ti=25°, o= 1.0 A 20 | v
Short Circuit Current losnot | Ti=25°C, Vin= 38 V 1.0 A
Peak Qutput Current 1opeak Ti=25°C, Vin=33V 17 {22 | 28 | A
Temperature Coefficient f AVO/AT | lo=5mA, 0°C =T, S + 126 °C 17 mv/C
of Qutput Voltage i | [
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NEC uPC7800A SERIES

ELECTRICAL CHARACTERISTICS uPC7893A
(Vin=15V,j0 =500 mA, 0°C = T; = + 125 °C)

CHARACTERISTIC  |SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
T, =25°C 90 | 93 | 95
Output Voizage Vo [ IVSvwEuSV smAS k= TARSI5W | 89 87 v
| ~30°CET =4125°C 8.9 [ 97 |
Line Regulation | REGn Ti=25°C, 1ZVI VNS 265 Y o 9 j,r a0_| mV
" | T,=25°C, 126 VS VNS 185V .
. Ti=25C,5mASI0=1.5A
toad Regulation REGL 1225 °C, 250 mA = 10 = 750 mA
Quiescent Current laias T =25°C
Quiescent Current 12VEVINE 265V
Alsias

Change 5mASIc=10A
Output Noize Voltage 2 T,= 25°C, 10 Hz = f = 100 kHz ‘ 55 . 230 |uVims
Ripple Rejection RR T,=25C f=120 Hz, 125 VE VN S 226V | 64 | 70 | dB
Dropout Voltage Vor | Ti=25°C, lo=1.0A T Tl T v
Short Circuit Current | losnon | T/=25°C, V=265V | 15 1A
Peak Output Current " fopesk 7 Ti=25°C, Vin= 15V 1.7 2.2 2.8 A
Temperature Coefficient —( —

AVo/! lo = A Q0°CETiE+125° | -0.7 mv/°C
of Qutput Voltage o/at | ° 5mA 0°C=2Ti =+ 125°C | ! /
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PC7800A SERIES

NEC

TYPICAL CHARACTERISTICS (Ta =25 °C)
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NEC

1PC7800A SERIES

Vin - Input Voltage - V

Vo - Qutput Voltage
Deviation - mV

Ro - Output impedance ~ m{)

LINE TRANSIENT RESPONSE

LOAD TRANSIENT RESPONSE

T i0-500 mA] 7( | Vs 10 v}
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NEC

uPC7800A SERIES

PACKAGE DIMENSIONS
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.

P3HF-2548-1
[ITEM—L MILLIMETERS | INCHES 4
l A | 104 MAX 1 0.410 MAX. |
OB 7.0 1 0276 !
i c | 12mMN | o047 MiN
LD_ { 17.0°%° qseefSSi%j
! ; $3.3*2 $0.130°°°
T e T s
;;E Y j 0.010
I i
;_*1.4__,43;54_ TP ; 0.100 (::2.)

. :

0.197° j
0.105 MAX. |

|
[
|k 0188 MIN
‘[ L 8.5 ; 0.335 J
Y]
CON 45" 0.177" i
CE 28°°% 011018 !
Mo | 22 4 MAX 0.882 MAX.
Lu ! 24°°° 0.094 ‘883 l
v 0.65°°"° i 00267833 !
’r v [ 8 Qem ; 0 350:0028 !
I ! 1.0 MIN ! 0.039 MIN. |
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NEC

(PC7800A SERIES

RECOMMENDED SOLDERING CONDITIONS

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

pPC7800AHF Series

Sotdering processl Soldering conditions

Symbol

i "Solder temperature : 260 °C or befow.
Wave sotdering | .
| Flow time . 10 seconds or below.

534



