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The Future of Analog IC Technology

DESCRIPTION 
The MP2016 is a low power linear regulator that 
supplies power to systems with high voltage 
batteries. It includes a wide 4V to 42V input 
range, low dropout voltage and low quiescent 
supply current. 

The MP2016 provides excellent line transient 
response time and 50dB power supply rejection 
ratio (PSRR). The MP2016 can be set 
externally from 1.2V to 40V through a simple  
resistor divider network. 

The MP2016 also includes thermal shutdown 
and current limiting fault protection. It is 
available in TSOT23-5 and QFN-8 packages. 

FEATURES 
• 4V to 42V Input Range 
• 12µA Quiescent Supply Current 
• <1.5µA Shutdown Current 
• 1.2V to 40V Adjustable Output  
• 30mA Output Current with 50mA Peak 

Current Limit 
• ±2% Accuracy 
• Thermal Shutdown 
• Available in Tiny TSOT23-5 and QFN-8 

Packages 

APPLICATIONS 
• Notebook Computers 
• Smart-Battery Packs 
• PDAs 
• Handheld Devices 
• Battery-Powered Systems 
For MPS green status, please visit MPS website under Quality Assurance.
“MPS” and “The Future of Analog IC Technology” are Registered Trademarks of 
Monolithic Power Systems, Inc. 
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ORDERING INFORMATION 
Part Number Package Top Marking Free Air Temperature (TA) 

MP2016DJ* TSOT23-5 | R2  -40°C to +85°C 

MP2016DD** QFN-8 (2 x 3mm) R2  -40°C to +85°C 

* For Tape & Reel, add suffix –Z (g. MP2016DJ–Z). 
For RoHS compliant packaging, add suffix –LF (e.g. MP2016DJ–LF–Z) 

** For Tape & Reel, add suffix –Z (g. MP2016DD–Z). 
For RoHS compliant packaging, add suffix –LF (e.g. MP2016DD–LF–Z) 

PACKAGE REFERENCE 
TOP VIEW
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TSOT23-5 QFN-8 (2mm x 3mm) 

ABSOLUTE MAXIMUM RATINGS (1) 
IN , SHDN ....................................–0.3V to +45V 
GND..................................... –0.3V to VIN + 0.3V 
FB .............................................–0.3V to + 1.5V 
Continuous Power Dissipation (TA = +25°C) (2) 
TSOT23-5………………………………...0.6.W 
QFN8 (2X3mm)………………………….2.3W 
Lead Temperature ....................................260°C 
Storage Temperature.............. –65°C to +150°C 

Recommended Operating Conditions (3) 
Supply Voltage VIN ..............................4V to 42V 
Output Voltage VOUT.........................1.2V to 40V 
Maximum Junction Temp. (TJ) ................+125°C 

Thermal Resistance (4) θJA θJC 
TSOT23-5 ..............................220 .... 110 .. °C/W 
QFN8 (2 x 3mm) .....................55 ...... 12 ... °C/W 

Notes: 
1) Exceeding these ratings may damage the device. 
2) The maximum allowable power dissipation is a function of the 

maximum junction temperature TJ (MAX), the junction-to-
ambient thermal resistance θJA, and the ambient temperature 
TA. The maximum allowable continuous power dissipation at 
any ambient temperature is calculated by PD (MAX) = (TJ
(MAX)-TA)/θJA. Exceeding the maximum allowable power 
dissipation will cause excessive die temperature, and the 
regulator will go into thermal shutdown. Internal thermal 
shutdown circuitry protects the device from permanent 
damage. 

3) The device is not guaranteed to function outside of its 
operating conditions. 

4) Measured on JESD51-7, 4-layer PCB. 
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ELECTRICAL CHARACTERISTICS  
VIN = 15V, ILOAD = 5µA, TA = +25°C, unless otherwise noted. 
Parameter Symbol Condition Min Typ Max Units
Input Voltage VIN  4  42 V 

TA = +25°C  12  
Input Supply Current IIN 

TA = –40°C to +85°C   30 
µA 

Minimum Load Current     0 µA 
Shutdown Mode, TA = +25°C   8 

Shutdown Supply Current IS Shutdown Mode, TA = –40°C to 
+85°C   10 

µA 

FB = OUT, ILOAD = 1mA 1.205 1.23 1.254
FB Threshold VFB FB = OUT, ILOAD = 5µA to 30mA, 

TA = –40°C to +85°C 1.181 1.23 1.279
V 

FB Input Current IFB VFB = 1.3V –30 +4 +30 nA 
Dropout Voltage (6) VDROPOUT ILOAD = 30mA  700 900 mV 
PSRR  DC, IOUT=10mA  65  dB 
Current Limit  VIN = 6V  50  mA 
Ground current  IOUT=35mA  35  μA 
Capacitive Load 
Requirements   0.23   µF/mA

Startup Response Time  RL = 500Ω, C2 = 6.8µF, VOUT = 5V   1 ms 

Startup Overshoot VOSH RL = 500Ω, C2 = 10µF within 90% of 
the nominal output voltage  0.58  % VOUT

VIL    0.22 SHDN  Input Threshold 
Voltage VIH  1.8   

V 

SHDN  Input Current  SHDN  = 0V or 15V  0.6 1.5 μA 

Line Regulation    0.023  %/V 
Load Regulation    0.003  %/mA

Thermal Shutdown  SHDN  = 0V or 15V,  
Hysteresis = +20°C 

 150  °C 

Note: 
5) 100% production tested at TA=25°C  Specifications over the temperature range are guaranteed by design and characterization. 
6) Dropout Voltage is defined as the in put to output differential when the output voltage drops 1% below its nominal value. 
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PIN FUNCTIONS 
QFN Pin 

# 
TSOT23 

Pin # Name Description 

2 1 VIN Input Voltage. Connect a 4V to 42V supply to this pin. 

3 2 GND, 
Exposed Pad 

Ground (the exposed pad and GND pin must be connected to the same 
ground plane for QFN package). 

7 3 OUT Regulator Output. 
6 4 FB Feedback. This is the feedback input pin, regulated to 1.23V nominally. 

4 5 SHDN  
Shutdown. A logic LOW on this pin will shut down the IC; a logic HIGH 
will start it up. Connect this pin to IN for automatic startup. 

1, 5, 8  N/C No Connect.  
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TYPICAL PERFORMANCE CHARACTERISTICS 
CIN = 1uF, COUT = 4.7uF, TA = +25ºC, unless otherwise noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
CIN = 1uF, COUT = 4.7uF, TA = +25ºC, unless otherwise noted. 

Load Transient
VIN=VSHDN=15V, VOUT=12V, 
IOUT=10mA to 30mA

Enable Response
VIN=35V, VSHDN=6V, 
VOUT=5V, IOUT=30mA 

 Load Ripple
VIN=VSHDN=28V,VOUT=24V
IOUT=20mA 

Short Circuit Recovery
VIN=VSHDN=5V,
VOUT=1.8V

Short Circuit
VIN=VSHDN=5V,
VOUT=1.8V

Shutdown Response
VIN=35V, VSHDN=6V, 
VOUT=5V, IOUT=30mA

VIN Ramp Up
VIN=VSHDN=16V, 
VOUT=12V, IIN=20mA

VIN Ramp Down
VIN=VSHDN=16V, 
VOUT=12V, IIN=20mA

VIN
5V/div

IOUT
10mA/div 

VOUT
0.2V/div

IOUT
20mA/div 

VOUT
10mV/div

IOUT
20mA/div 

VOUT
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IOUT
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VOUT
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IOUT
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20ms/div 4ms/div 4ms/div

10ms/div

Line Transient
VIN=VSHDN=7V to 12V, VOUT=5V, 
IOUT=20mA 
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OPERATION 
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Figure 1—Functional Block Diagram

The MP2016 is a linear regulator designed 
primarily for high input voltage applications. The 
MP2016 has an output that is adjustable from 
1.2V to 40V with a simple resistor divider. The 
maximum power output current is a function of 
the package’s maximum power dissipation for a 
given temperature.  

The MP2016 uses external feedback, allowing 
the user to set the output voltage with an external 
resistor divider. The typical FB pin threshold is 
1.23V. 

The IC enters shutdown mode when SHDN  is 
low. In shutdown mode, the pass transistor, 
control circuitry, reference and all biases turn off, 
reducing the supply current to <2µA. Connect 
SHDN  to IN for automatic startup. 

The peak output current is limited to 50mA, which 
exceeds the 30mA recommended continuous 
output current. The output can be shorted to 
ground for 30 seconds without damaging the part. 

When the junction temperature is too high, the 
thermal sensor sends a signal to the control logic 
that will shutdown the IC. The IC will restart when 
the temperature has sufficiently cooleds. 

The maximum power dissipation is dependent on 
the thermal resistance of the case and the circuit 
board, the temperature difference between the 
die junction and the ambient air, and the rate of 
air flow. The GND pin and Exposed Pad must be 
connected to the ground plane for proper 
dissipation. 
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APPLICATION INFORMATION 
COMPONENT SELECTION 
Setting the Output Voltage  
Set the output voltage of the MP2016 by using a 
resistor divider as shown: 

MP2016

3

4

2

OUT
VOUT

FB

 
Figure 2—MP2016 with External Resistor 

Divider 
Choose R2=250kΩ to maintain a 5µA minimum 
load. Calculate the value for R1 using the 
following equation: 

OUTVR1 R2 1
1.23V
⎛ ⎞

= × −⎜ ⎟
⎝ ⎠

 

Input Capacitor 
For proper operation, place a ceramic capacitor 
(C1) between 1µF and 10µF of dielectric type 
X5R or X7R between the input pin and ground. 
Larger values in this range will help improve line 
transient response.  

Output Capacitor 
For stable operation, use a ceramic capacitor (C2) 
of type X5R or X7R between 1µF and 10µF. 
Larger values in this range will help improve load 
transient response and reduce noise. Output 
capacitors of other dielectric types may be used, 
but are not recommended as their capacitance 
can deviate greatly from their rated value over 
temperature. 

To improve load transient response, add a small 
ceramic (X5R, X7R or Y5V dielectric) 22nF feed 
forward capacitor in parallel with R1. The feed 
forward capacitor is not required for stable 
operation. 

Output Noise 
The MP2016 will exhibit noise on the output 
during normal operation. This noise is negligible 
for most applications. However, in applications 
that include analog-to-digital converters (ADCs) 
of more than 12 bits, one needs to consider the 
ADC’s power supply rejection specifications. 

The feed forward capacitor C3 across R1 will 
significantly reduce the output noise. 
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PACKAGE INFORMATION 
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