


 

 

 

 

Description

  

 

 

 

The NK-AP7380 series is a positive voltage regulator IC.

 

 

The NK-AP7380 has features of wide input voltage range, high 

accuracy, low dropout voltage, current limit and ultra-low 

quiescent current which make it ideal for use in various USB and 

portable devices and instrument application.

 

 

    

The IC consists of a voltage reference, an error amplifier, a resistor 

network for setting output voltage, a current limit circuit for current 

protection, and a chip enable circuit.

 
 

   

 

The NK-AP7380 is available in 1.8V, 3.0V, 3.3V, 3.6V, 4.15V, 4.

4V and 5.0V fixed output voltage versions.

 

 

The NK-AP7380 is available in space-saving SOT25 and SOT89

(Option 2) packages.

 Features

   •

         •

  •

  •

  •

  •

  •

  

  

 

Wide Input Voltage Range: Up to 24V

Low Dropout Voltage: VDROP = 500mV @ IOUT = 50mA

Low Ground Current

High Output Voltage Accuracy

Compatible with Low ESR Ceramic Capacitor

Excellent Line/Load Regulation

Thermal Shutdown Function

Applications

  •

  •

  

 

 

 

 

 
 

 

Battery-powered equipments

Laptops, palmtops, notebook computers

Portable information a• ppliances

Pin Assignments

 

 

 

 

 

 

 

 

 

(Top View)

 

 

SOT89 (Option 2)

 

 

 

 

 

 

  

(Top View)

 

 

SOT25 (W5 Package)

 

 

 

 

  

(Top View)

 

 

 

 

 

SOT25 (WR Package)
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 Pin Descriptions

 Pin Number
 Pin Name  Function

   SOT25 (W5)   SOT25 (WR)  SOT89 (Option 2)

 1  2  2  VIN  Input voltage 

 2  1  1  GND  Ground 

 3  —  —  EN  Enable input

  4  4, 5  —  NC  No connected for fixed version

 5  3  3  VOUT  Regulated output voltage

 
 
 
 
 
 

  SOT89 (Option 2)

Typical Applications Circuit
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Absolute Maximum Ratings 

Symbol Parameter Rating Unit 

VIN Supply Input Voltage 30 V 

VEN Enable Input Voltage 30 V 

IOUT Output Current 200 mA 

TLEAD Lead Temperature (Soldering, 10sec) +260 °C 

TJ  Operating Junction Temperature  +150 °C 

θJA Thermal Resistance (Junction to Ambient) 

SOT25 (W5) 193 

°C/W SOT25 (WR) 166 

SOT89 (Option 2) 118 

θJC Thermal Resistance (Junction to Case) 

SOT25 (W5) 68 

°C/W SOT25 (WR) 26 

SOT89 (Option 2) 20 

TSTG Storage Temperature Range -65 to +150 °C 

— ESD (Machine Model) 250 V 

— ESD (Human Body Model) 2500 V 

 
 
 

Recommended Operating Conditions 

Symbol Parameter Min Max Unit 

VIN Supply Input Voltage 3.5 24 V 

TJ Operating Junction Temperature  -40 +125 °C 
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Electrical Characteristics (@ VIN = VOUT + 2V, CIN = 1.0µF, COUT = 1.0µF, Typical TJ = +25°C, unless otherwise specified.) 

 Symbol Parameter Test Conditions Min Typ Max Unit 

VOUT Output Voltage 
VIN = VOUT + 2V, IOUT = 10mA 

Variation from Specified VOUT 
VOUTx99% VOUT VOUTx101% V 

VIN Input Voltage — 3.5 — 24 V 

ILIMIT Current Limit VIN = VOUT + 2V, VOUT1 = 98% x VOUT 150 — — mA 

∆VOUT/∆VIN/VOUT Line Regulation VOUT + 2V ≤ VIN ≤ 24V, IOUT = 10mA — 0.05 — %/V 

∆VOUT/VOUT Load Regulation VIN = VOUT + 2V, 1mA ≤ IOUT ≤ 150mA — 0.5 — % 

VDROP Dropout Voltage  

 3.0V  VOUT < 5.0V 

IOUT = 50mA — 360 580 mV 

IOUT = 100mA — 750 1000 mV 

IOUT = 150mA — 1050 1500 mV 

VOUT = 5.0V 

IOUT = 50mA — 250 500 mV 

IOUT = 100mA — 550 750 mV 

IOUT = 150mA — 750 1100 mV 

IGND Ground Current 

IOUT = 0A — 1.8 3.0 

µA 
IOUT = 150mA — 1.8        3.0 

ISTD Standby Current  VEN in OFF Mode — 0.01 — µA 

∆VOUT/(VOUTx∆T) Output Voltage Temperature Coefficient IOUT = 100µA, -40°C ≤ TJ ≤ +125°C — ±100 — ppm/°C 

IEN EN Pin Current — — 1 — µA 

— EN “High” Voltage EN Input Voltage “High” 2.0 — — V 

— EN “Low” Voltage EN Input Voltage “Low” — — 0.4 V 

TOTSD  Thermal Shutdown Temperature  — — +160 — °C  

THYOTSD  Thermal Shutdown Hysteresis  — — +20 — °C 
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Performance Characteristics

                                     Output Voltage vs. Input Voltage @-40°C  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                         

Output Voltage vs. Input Voltage @+25°C

                                        Output Voltage vs. Input Voltage @+85°C   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                               

Output Voltage vs. Output Current

                                                Output Voltage vs. Temperature  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Output Voltage vs. Output Current 
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(continued)

                                              Dropout Voltage vs. Output Current  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           

Dropout Voltage vs. Temperature

I                                                                     vs. GND Input Voltage I   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                        
                                                                                               

vs. Output GND Current

 

                                    

Load Transient

I                                    vGND s Temperature C =1µF, IN C =1µOUT F, VIN=V   +1.5V to 24V,OUT I   
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Package Outline Dimensions (All dimensions in mm.)   

 

(1) Package Type: SOT89 

 

 

45

1.550(0.061)REF

4.400(0.173)

4.600(0.181)

0.900(0.035)

1.200(0.047)

3.950(0.156)

4.250(0.167)

3.000(0.118)

TYP

0.480(0.019)

2.300(0.091)

2.600(0.102)

0.320(0.013)

0.540(0.021)

3 10

2.060(0.081)REF

1.400(0.055)

1.600(0.063)

0.350(0.014)

0.450(0.018)

R0.150(0.006)

3

10

1.500(0.059)
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2.210(0.087)REF
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0.540(0.021)

1.800(0.071)

Option 1 Option 2
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Package Outline Dimensions (continued)   

(2) Package Type: SOT25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SOT25 

Dim Min Max Typ 

A 0.35 0.50 0.38 

B 1.50 1.70 1.60 

C 2.70 3.00 2.80 

D - - 0.95 

H 2.90 3.10 3.00 

J 0.013 0.10 0.05 

K 1.00 1.30 1.10 

L 0.35 0.55 0.40 

M 0.10 0.20 0.15 

N 0.70 0.80 0.75 

 0° 8° - 

All Dimensions in mm 

A

M

J
LD

B C

H

K
N
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Suggested Pad Layout  

(1) Package Type: SOT89 
 

 

X1

X2

Y1

EX

Y

Z

 
 

 

Dimensions 
Z 

(mm)/(inch) 
X 

(mm)/(inch) 
X1 

(mm)/(inch) 
X2 

(mm)/(inch) 
Y 

(mm)/(inch) 
Y1 

(mm)/(inch) 
E 

(mm)/(inch) 

Value 4.600/0.181 0.550/0.022 1.850/0.073 0.800/0.031 1.300/0.051 1.475/0.058 1.500/0.059 
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Suggested Pad Layout (continued) 

 

(2) Package Type: SOT25 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 
 
 
 

Mechanical Data 

• Moisture Sensitivity: 

▪ SOT25: Level 1 per J-STD-020 

▪ SOT89: Level 3 per J-STD-020 

• Terminals:  

▪ SOT25/SOT89: Finish – Matte Tin Plated Leads, Solderable per MIL-STD-202, Method 208 

• Weight:  

▪ SOT25: 0.016 grams (Approximate) 

▪ SOT89: 0.055 grams (Approximate) 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dimensions Value 

Z 3.20 

G 1.60 

X 0.55 

Y 0.80 

C1 2.40 

C2 0.95 

X

Z

Y

C1

C2C2

G
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