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DESCRIPTION 
The MPM38222 is a dual-channel DC/DC 
module. The module includes a monolithic, 
step-down, switch-mode converter with built-in, 
internal power MOSFETs and inductors. The 
MPM38222 is designed to simplify power 
system design and provide ease of use. 

The MPM38222 operates from a 2.7V to 6V 
input, generates an output voltage as low as 
0.608V, and has a 45µA quiescent current, 
making it ideal for powering portable equipment 
that run on a single-cell Lithium-ion (Li+) 
battery. The MPM38222 integrates dual, 80mÝ, 
high-side switches and 35mÝ synchronous 
rectifiers for high efficiency without an external 
Schottky diode. Peak-current-mode control and 
internal compensation limit the minimum 
number of readily available external 
components. Full protection features include 
cycle-by-cycle current limiting and thermal 
shutdown.   

The MPM38222 is available in a small, surface-
mounted, QFN-14 (4mmx4mmx1.6mm) 
package. 

FEATURES 

¶ Dual 2A Output Current  

¶ >93% Peak Efficiency 

¶ >80% Light-Load Efficiency 

¶ Ultra-Low IQ: 45ɛA  

¶ 80mÝ and 35mÝ Internal Power MOSFET 

¶ Wide 2.7V to 6V Operating Input Range  

¶ Default 1MHz Switching Frequency  

¶ 180° Phase-Shifted Operation 

¶ 100% Duty Cycle Operation 

¶ Cycle-by-Cycle Over-Current Protection 
(OCP) 

¶ Short-Circuit Protection (SCP) with Hiccup 
Mode  

¶ Thermal Shutdown  

¶ Available in a Small QFN-14 
(4mmx4mmx1.6mm) Package 

APPLICATIONS 

¶ Optical Modules 

¶ Industrial Products 

¶ IoT Devices 

¶ LDO Replacements 

¶ Medical Devices 

All MPS parts are lead-free, halogen-free, and adhere to the RoHS directive.  
For MPS green status, please visit the MPS website under Quality 
Assurance. ñMPSò and ñThe Future of Analog IC Technologyò are registered 
trademarks of Monolithic Power Systems, Inc. 

 

TYPICAL APPLICATION 
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ORDERING INFORMATION 

Part Number* Package Top Marking 

MPM38222GR QFN-14 (4mmx4mmx1.6mm) See Below 

* For Tape & Reel, add suffix ïZ (e.g. MPM38222GRïZ) 

TOP MARKING 

 
 

 

MPS: MPS prefix 
Y: Year code 
WW: Week code 
M38222: Product code of MPM38222GR 
LLLLLL: Lot number 
M: Module 
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ABSOLUTE MAXIMUM RATINGS (1) 
Supply voltage (VIN) ................................... 6.5V 
VSW ............................... -0.3V (-5V for <10ns) to  
 6.5V (9V for <10ns) 
All other pins ............................... -0.3V to +6.5V 
Junction temperature ............................... 150°C 
Lead temperature .................................... 260°C 

Continuous power dissipation (TA = +25°C) (2) 

 .................................................................. 2.8W 

Recommended Operating Conditions (3) 
Supply voltage (VIN) ......................... 2.7V to 6V 
Output voltage (VOUT) ................... 0.608V to VIN 
Operating junction temp. (TJ). .. -40°C to +125°C 

Thermal Resistance (4) ɗJA ɗJC 
QFN-14 (4mmx4mmx1.6mm) ... 44 ..... 9 .... °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 ɗJA, and the ambient temperature 
TA. The maximum allowable continuous power dissipation at 
any ambient temperature is calculated by PD (MAX) = (TJ 

(MAX)-TA)/ɗJA. Exceeding the maximum allowable power 
dissipation produces an excessive die temperature, causing 
the regulator to 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 JEDEC51-7, 4 layer PCB. 
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ELECTRICAL CHARACTERISTICS 
VIN = EN = 3.6V, TJ = -40°C to +125°C(5), typical value is tested at TJ = +25°C. The limit over 
temperature is guaranteed by characterization, unless otherwise noted. 

Parameters Symbol Condition Min Typ Max Units 

Feedback voltage VFB 2.7V ¢ VIN ¢ 6V 
TJ = 25°C -2% 0.608 2% 

V/% 
TJ = -40°C to 125°C -3%  3% 

Feedback bias current IBIAS(FB) VFB = 0.63V  ±10 50 nA 

P-FET switch on resistance  RDS(ON)_P VIN = 5V  80  mɋ 

N-FET switch on resistance  RDS(ON)_N VIN = 5V  35  mɋ 

Inductor DC resistance  LDCR   45  mɋ 

Inductor inductance(7) L   1  ɛH 

Inductor rated DC current(7) 
ISAT æL/L = 30%  3.3  A 

IR æT = 40°C  2.7  A 

Switch leakage current  
VEN = 0V, VIN = 6V, 
VSW = 0V and 6V, TJ = 25°C 

-1  0 1 ɛA 

P-FET peak current limit  ILIMIT_HS Sourcing, D = 40% 2.7 3.5 4.5 A 

Switching frequency fSW TJ = -40°C to +125°C(5) -20% 1000 +20% kHz/% 

Max duty cycle    100  % 

Minimum off time TMIN_OFF   100  ns 

Minimum on time(6) TMIN_ON   90  ns 

Internal soft-start time TSS_ON   0.5  ms 

IN under-voltage lockout 
threshold  

 Rising edge 2.4 2.5 2.65 V 

IN under-voltage lockout 
threshold hysteresis 

   300  mV 

EN input logic high voltage  -40°C ¢ TJ ¢ +125°C 1.2   V 

EN input logic low voltage  -40°C ¢ TJ ¢ +125°C   0.4 V 

Supply current (shutdown) ISD VEN = 0V, TJ = 25°C  0 1 ɛA 

Supply current (quiescent) IQ 
VIN = 3.6V, VEN = 2V, VFB = 0.65V,  
TJ = -25°C  

35 45 55 ɛA 

Thermal shutdown 
threshold(6) 

 Hysteresis = 30°C  160  °C 

Phase shift    180  degree 

NOTES: 
5) Not tested in production, guaranteed by over-temperature correlation.  
6) Guaranteed by engineering sample characterization. 
7) Not tested in production, guaranteed by the inductorôs datasheet. 
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TYPICAL PERFORMANCE CHARACTERISTICS 
VIN = 5V, VOUT1 = 1.8V, VOUT2 = 1.2V, COUT1 = COUT2 = 22µF, TA = 25°C, unless otherwise noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
VIN = 5V, VOUT1 = 1.8V, VOUT2 = 1.2V, COUT1 = COUT2 = 22µF, TA = 25°C, unless otherwise noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
VIN = 5V, VOUT1 = 1.8V, VOUT2 = 1.2V, L = 1µH, COUT1 = COUT2 = 22µF, TA = 25°C, unless otherwise 
noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
VIN = 5V, VOUT1 = 1.8V, VOUT2 = 1.2V, L = 1µH, COUT1 = COUT2 = 22µF, TA = 25°C, unless otherwise 
noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
VIN = 5V, VOUT1 = 1.8V, VOUT2 = 1.2V, L = 1µH, COUT1 = COUT2 = 22µF, TA = 25°C, unless otherwise 
noted. 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
VIN = 5V, VOUT1 = 1.8V, VOUT2 = 1.2V, L = 1µH, COUT1 = COUT2 = 22µF, TA = 25°C, unless otherwise 
noted. 

 


