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DESCRIPTION 
The MP2259 is a monolithic integrated step-
down switch mode converter with an internal 
power MOSFET. It achieves 1A continuous 
output current over a wide input supply range 
with excellent load and line regulation. 

Current mode operation provides fast transient 
response and eases loop stabilization. 

Fault condition protection includes cycle-by-cycle 
current limiting and thermal shutdown.  

The MP2259 requires a minimum number of 
readily available standard external components. 
The MP2259 is available in TSOT23-6 and 
SOT23-6 packages. 

FEATURES 
• 1A Output Current 
• 0.5Ω Internal Power MOSFET Switch 
• Stable with Low ESR Output Ceramic 

Capacitors 
• Up to 92% Efficiency 
• 0.1µA Shutdown Mode 
• Fixed 1.4MHz Frequency 
• Thermal Shutdown 
• Cycle-by-Cycle Over Current Protection 
• Wide 4.5V to 16V Operating Input Range 
• Output Adjustable from 0.81V to 14V 
• Available in TSOT23-6 and SOT23-6 Packages 

APPLICATIONS 
• Hand Disk Drive 
• xDSL Modems Cable 
• Set-Top Box 
 
“MPS” and “The Future of Analog IC Technology” are Trademarks of Monolithic 
Power Systems, Inc. 
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PACKAGE REFERENCE 
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Part Number* Package Temperature 
MP2259DJ TSOT23-6 –40°C to +85°C 

* For Tape & Reel, add suffix –Z (eg. MP2259DJ–Z) 
For RoHS compliant packaging, add suffix –LF (eg. 
MP2259DJ–LF–Z) 

ABSOLUTE MAXIMUM RATINGS (1) 
Supply Voltage VIN ....................................... 20V 
VSW....................................... –0.3V to VIN + 0.3V 
VBS ....................................................... VSW + 6V 
All Other Pins.................................–0.3V to +6V 
Junction Temperature...............................150°C 
Lead Temperature ....................................260°C 
Storage Temperature.............. –65°C to +150°C 
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Part Number* Package Temperature 
MP2259DT SOT23-6 –40°C to +85°C 

* For Tape & Reel, add suffix –Z (eg. MP2259DT–Z) 
For RoHS compliant packaging, add suffix –LF (eg. 
MP2259DT–LF–Z) 

Recommended Operating Conditions (2) 
Supply Voltage VIN........................... 4.5V to 16V 
Output Voltage VOUT ........................ 0.81 to 14V 
Operating Temperature .............–40°C to +85°C 

Thermal Resistance (3) θJA θJC 
TSOT23-6.............................. 220 .... 110.. °C/W 
SOT23-6 ................................ 220 .... 110.. °C/W 
Notes: 
1) Exceeding these ratings may damage the device. 
2) The device is not guaranteed to function outside of its 

operating conditions. 
3) Measured on approximately 1” square of 1 oz copper. 

 

ELECTRICAL CHARACTERISTICS 
VIN = 12V, TA = +25°C, unless otherwise noted. 
Parameters Symbol Condition Min Typ Max Units
Feedback Voltage VFB 4.5V ≤ VIN ≤ 16V 0.790 0.810 0.830 V 

VFB = 0.8V  10  nA Feedback Current IFB 
VFB = 2V  2  µA 

Switch-On Resistance (4) RDS(ON)   0.5  Ω 

Switch Leakage  VEN = 0V, VSW = 0V   10 µA 

Current Limit (4)    1.8  A 

Oscillator Frequency fSW VFB = 0.6V  1.4  MHz 
Fold-back Frequency  VFB = 0V  460  KHz 
Maximum Duty Cycle  VFB = 0.6V  85  % 
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ELECTRICAL CHARACTERISTICS (continued) 
VIN = 12V, TA = +25°C, unless otherwise noted. 
Minimum On-Time (4) tON   100  ns 

Under Voltage Lockout Threshold Rising   2.5 2.8 3.1 V 
Under Voltage Lockout Threshold Hysteresis    200  mV 
EN Input Low Voltage     0.4 V 
En Input High Voltage   1.2   V 

VEN = 2V  2  EN Input Current  
VEN = 0V  0.1  

µA 

Supply Current (Shutdown)  VEN = 0V  0.1  µA 
Supply Current (Quiescent)  VEN = 2V, VFB = 1V   1.0 mA 

Thermal Shutdown (4)  
   150  °C 

Note: 
4) Guaranteed by design. 
 

 
 

PIN FUNCTIONS 
Pin # Name Description 

1 BST Bootstrap. This capacitor is needed to drive the power switch’s gate above the supply voltage. It 
is connected between SW and BS pins to form a floating supply across the power switch driver. 

2 GND 
Ground. This pin is the voltage reference for the regulated output voltage. For this reason care 
must be taken in its layout. This node should be placed outside of the D1 to C1 ground path to 
prevent switching current spikes from inducing voltage noise into the part. 

3 FB 

Feedback. An external resistor divider from the output to GND, tapped to the FB pin sets the 
output voltage. To prevent current limit run away during a short circuit fault condition the 
frequency foldback comparator lowers the oscillator frequency when the FB voltage is below 
250mV. 

4 EN On/Off Control Input. Pull above 1.2V to turn the device on. 

5 IN Supply Voltage. The MP2259 operates from a +4.5V to +16V unregulated input. C1 is needed 
to prevent large voltage spikes from appearing at the input. 

6 SW Switch Output. 
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TYPICAL PERFORMANCE CHARACTERISTICS 
VIN = 5V, VOUT = 1.8V, L = 4.7µH, C1 = 4.7µF, C2 = 10µF, TA = +25ºC, unless otherwise noted. 
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/TT4 1E 1 Cs6 cs.1(13725.1(12D
0.1(12549 scn
/GS2
/TT1 i 
9 4885 9 4326 m
555.892 9 4343 l
99 4051999.2
0.l
91.72999.2
0.l
9 4885 9 4326 l
f2 T5803
-0.62 Tm-0.72549 scn
91.736 59.491 m
55 4051999.491 l
555.861 9 4320.l
9 4885 9 4326 l
91.736 59.491 l
f2 -0.0 Tm1-0.22353 scn
95 4067 59.491 m
555.892 98Tm
8 l
555.892 96.534 l
99 4067 59.2
0.l
95 4067 59.491 l
f2 -0.23137-0.38824 scn
92.892 98Tm
8 m
555.892 98Tm
8 l
555.892 96.534 l
92.894 96.534 l
92.892 98Tm
8 l
f2 T862 m-0.86667-0.87059 scn
91.72 59.52 m
52.894 98.209 l
92.894 96.563.l
91.72999.2
0.l
91.72 59.52 l
f291.72 59.52 m
52.894 98.209 l
92.894 96.563.l
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0.l
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-0.62 Tm-0.72549 scn
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55T T09 71 T856 l
555.666 7104885 l
12 T942 7104884 l
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0.1(12549 scn
12 T5-4 739.731 m
12 T174 739.238 119.366 73
-y
55T T09 739 l
555.65 71049 l
12 T942 7104884 l
12 T864 7104268 12 T5-4 739.731 v
f2 -0.0 Tm1-0.22353 scn
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61.953 739.775 l
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7 TD6 791.908 l
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94.546 796.554 l
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92.246 739.775 l
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01 739.775 l
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87T499 744.405 l
110.25 7T4.405 l
110.25 7Tm
454 l
f287T499 73
-m
88.265 739.775 l
88.265 743.647 l
87T499 744.405 l
87T499 73
-l
f2 -0.0 Tm1-0.22353 scn
117.53 799.264 m
11T 764 75GE 47 l
11T 764 752.682 l
105.3 752.682 l
105.3 75041 l
1064067 7504875 l
1064067 751.908 l
117.53 791.908 l
117.53 799.264 l
f2 T5803
-0.62 Tm-0.72549 scn
105.3 75041 m
1064067 7504875 l
114.976 7504875 l
114.459 75041 l
105.3 75041 l
f2 T32941-0.44314  T5803
-scn
117.53 718.81 m
11T 764 718.294 l
114.449 75041 l
114.976 7504875 l
117.53 718.81 l
f2 -0.0 Tm1-0.22353 scn
117.53 71 T324 m
117.53 718.81 l
11T 764 718.294 l
11T 759 71 T84 l
114.449 739.775 l
88.265 739.775 l
87T499 73
-l
114.976 73
-l
117.53 71 T324 l
f279-069 73
-m
79-1.6 739.775 l
8m
01 739.775 l
8m
01 741.429 l
94.651 741.429 l
96.95 718.036 l
96.95 75GE 47 l
97
017 799.264 l
97
017 747.52 l
954162 7Tm
454 l
86.477 7Tm
454 l
86.477 73
-l
79-069 73
-l
f2 T32941-0.44314  T5803
-scn
94.651 796.554 m
954162 79 4329 l
97
017 799.264 l
96.95 75GE 47 l
94.651 796.554 l
f2 T5803
-0.62 Tm-0.72549 scn
8nd)34 756.554 m
94.651 796.554 l
954162 79 4329 l
8 TD23 79 4329 l
8nd)34 756.554 l
f2 T862 m-0.86667-0.87059 scn
8 TD23 79 4329 m
8nd)34 756.554 l
79-1.6 75GE 47 l
79-069 799.264 l
8 TD23 79 4329 l
f2 T5803
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f2BT
/TT4 1 Tf
3.0013  -0 3.033-118.3215 799.149 Tm2 T13725  T12157  T12549 scn
0 Tc
0 Tw
(TM)Tj
ET
/GS1 gs2BT
13T98  -0 13T98 54 699T6 Tm2  g2 T0007 Tc
0T0004 Tw
[(TYPICAL PERFO)-2.6(R) T8(MANC)]TJ
11.7382 0 TD
0T0001 Tc
0T001 Tw
(E CHARACTERISTICS )Tj
/TT2 1 Tf
10.02  -0 10.02 368.88 699T6 Tm2 T0004 Tc
0 Tw
[((continued)6.5())]TJ
/TT4 1 Tf
13T98  -0 13T98 423.42 699T6 Tm2  Tc
( )Tj
10.98  -0 10T98 54 683.34 Tm2(V)Tj
7.02  -0 7.02 6 T32 68 T84 Tm2 T0042 Tc
(IN)Tj
10.98  -0 10T98 68.34 683.34 Tm2 T0007 Tc
0T0002 Tw
( = 5V, V)Tj
7.02  -0 7.02 107
06 68 T84 Tm2-0T0022 Tc
0 Tw
(OUT)Tj
10.98  -0 10T98 122.52 683.34 Tm2 T0005 Tc
0T0004 Tw
[( =  T8V, L = GE µH, C1)-1.4( = GE µF, C2)-1.4( = 10µF, T)]TJ
7.02  -0 7.02 344.64 68 T84 Tm2  Tc
0 Tw
(A)Tj
10.98  -0 10T98 349T5 683.34 Tm2 T001 Tc
-0T0001 Tw
[( )-544(= +25ºC, unless otherwise noted. )]TJ
/TT6 1 Tf
7.98  -0 7.98 306 673.56 Tm2  Tc
0 Tw
( )Tj
ET
/GS2 gs2q
12T 760185  -0 12m
001683 144.5179 8 509.741425 cm
/Im5 Do
Q2q
127.195137  -0 12m
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/Im6 Do
Q2q
126.509483  -0 12m
822258 1Tm
015503 297
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/Im7 Do
Q2q
126.07148  -0 12m
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/Im8 Do
Q2/Cs6 CS  T13725  T12157  T12549 SCN
0 J-0 j 1 w 4 M []0 d
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49D.518 508.911 -12m
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92 re
S2BT
6.9976  -0 6.9976 347.7347 551.1874 Tm2/Cs6 cs  T13725  T12157  T12549 scn
(V)Tj
5.9979  -0 5.9979 352.402 549.1881 Tm2(SW)Tj
6.9976  -0 6.9976 340.6718 54nd)906 Tm2[(5V/div)74T2(.)]TJ
0T98m1-10 TD
(V)Tj
5.9979  -0 5.9979 352.2321 6  T1669 Tm2(EN)Tj
6.9976  -0 6.9976 339.1723 603T1693 Tm2[(5V/div)74T2(.)]TJ
0T6522 -2.9048 TD
(V)Tj
5.9979  -0 5.9979 318.4034 580T8436 Tm2(OUT)Tj
6.9976  -0 6.9976 339.6721 574T8457 Tm2[(1V/div)74T2(.)]TJ
2.373
--8dIL

MP2259-TPC08Start-up through EnableVIN = 5V, VOUT = 1.8V, IOUT = 1A Resistive LoadVOUT1V/div.

VSW5V/div.VEN5V/div.

MP2259-TPC07Start-up through EnableV

IN = 5V, V OUT = 1.8V, No LoadVOUT1V/div.

V

SW

5V/div.VEN5V/div.IL1A/div.
MP2259-TPC09Shut-down through EnableVIN = 5V, VOUT = 1T8V, No LoadMP2259-TPC10Shut-down through EnableVIN = 5V, VOUT = 1T8V, IOUT = 1A Resistive LoadIL500mA/div.

VOUT1V/div.

VSW5V/div.VEN5V/div.IL1A/div.
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OPERATION 
The MP2259 is a current mode buck regulator. 
with EA output voltage proportional to the peak 
inductor current.  

At the beginning of a cycle, M1 is off. The EA 
output voltage is higher than the current sense 
amplifier output, and the current comparator’s 
output is low. The rising edge of the 1.4MHz 
CLK signal sets the RS Flip-Flop. Its output 
turns on M1 then connects the SW pin and 
inductor to the input supply.  

The increasing inductor current is sensed and 
amplified by the Current Sense Amplifier. Ramp 
compensation is summed to Current Sense 
Amplifier output and compared to the Error 
Amplifier output by the PWM Comparator. 
When the sum of the Current Sense Amplifier 
output and the Slope Compensation signal 
exceeds the EA output voltage, the RS Flip-
Flop is reset and M1 is turned off. The external 
Schottky rectifier diode (D1) conducts the 
inductor current. 

If the sum of the Current Sense Amplifier output 
and the Slope Compensation signal does not 
exceed the EA output for a whole cycle, then 
the falling edge of the CLK resets the Flip-Flop.  

The output of the Error Amplifier integrates the 
voltage difference between the feedback and 
the 0.8V bandgap reference. The polarity is 
such that a FB pin voltage lower than 0.8V 
increases the EA output voltage. Since the EA 
output voltage is proportional to the peak 
inductor current, an increase in its voltage 
increases current delivered to the output.
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Figure 1—Functional Block Diagram 
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APPLICATION INFORMATION 
Setting the Output Voltage 
The external resistor divider is used to set the 
output voltage (see the schematic on front 
page). The feedback resistor R1 also sets the 
feedback loop bandwidth with the internal 
compensation capacitor (see Figure 1). R2 can 
be determined by: 

1
V81.0

V
1R2R

OUT −
=  

Table 1—Resistor Selection for Common 
Output Voltages 

VOUT (V) R1 (kΩ) R2 (kΩ) 
1.8 80.6 (1%) 64.9 (1%) 
2.5 49.9 (1%) 23.7 (1%) 
3.3 49.9 (1%) 16.2 (1%) 
5 49.9 (1%) 9.53 (1%) 

 
Selecting the Inductor 
A 1µH to 10µH inductor is recommended for 
most applications. For highest efficiency, the 
inductor’s DC resistance should be less than 
200mΩ. For most designs, the required 
inductance value can be derived from the 
following equation: 

OSCLIN

OUTINOUT
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L
×∆×
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Where ∆IL is the inductor ripple current. 

Choose an inductor with a rating current higher 
than the maximum load current. The maximum 
inductor peak current can be calculated from: 

2
I

II L
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Under light load conditions below 100mA, a 
larger inductance is recommended for improved 
efficiency. 

Selecting the Input Capacitor 
The input capacitor (C1) reduces the surge 
current drawn from the input and the switching 
noise from the device. The input capacitor 
impedance at the switching frequency should 
be less than the input source impedance to 
prevent high frequency switching current from 
passing through the input. Ceramic capacitors 

with X5R or X7R dielectrics are highly 
recommended because of their low ESR and 
small temperature coefficients. For most 
applications, a 4.7µF capacitor is sufficient. 

Selecting the Output Capacitor 
The output capacitor (C2) keeps output voltage 
ripple small and ensures loop stability. The 
output capacitor impedance should be low at 
the switching frequency. Ceramic capacitors 
with X5R or X7R dielectrics are recommended 
for their low ESR characteristics. A 10µF~ 22µF 
capacitor is good for most applications. 

PC Board Layout 
The high current paths (GND, IN and SW) should 
be placed very close to the device with short, 
direct and wide traces. The input capacitor needs 
to be as close as possible to the IN and GND 
pins. The external feedback resistors should be 
placed next to the FB pin. Keep the switch node 
traces short and away from the feedback network. 

External Bootstrap Diode 
It is recommended that an external bootstrap 
diode be added when the input voltage is no 
greater than 5V or 5V rail is available in the 
system. This helps improve the efficiency of the 
regulator. The bootstrap diode can be a low 
cost one such as IN4148 or BAT54. 

MP2259
SW

BS

10nF

5V (External) or 
VIN (3.2V to 5V)

MP2259_F02  
Figure 2—External Bootstrap Diode 

This diode is also recommended for high duty 

cycle operation (when 
IN

OUT

V
V >65%) and high 

output voltage (VOUT>12V) applications. 
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PACKAGE INFORMATION 
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