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VERSATILITY

The LTM4637 features a programmable 

soft-start to limit inrush currents as well 

as output voltage tracking for sequenc-

ing requirements. Also included are an 

output voltage power good indicator, an 

external VCC pin allowing for bypassing 

of the internal LDO for an extra effi-

ciency benefit, selectable pulse-skipping 

mode and Burst Mode operation for 

increased light load efficiency, as well 

as internal temperature monitoring. 

EASY COMPENSATION;  
EASY PARALLEL OPERATION

The LTM4637’s constant-frequency current 

mode control and internal feedback loop 

compensation provide excellent stabil-

ity and transient performance for a wide 

range of output capacitors. The LTM4637 

also includes an internal differential 

remote sense amplifier, as well as a phase 

locked loop and voltage controlled oscil-

lator for synchronization to an external 

clock. These features make the LTM4637 

ideal for paralleling modules to satisfy 

even higher load current demands. The 

current mode control architecture of the 

LTM4637 ensures balanced load current 

sharing to maximize efficiency and ther-

mal benefits. The differential remote sense 

amplifier allows for paralleled LTM4637s 

to regulate a precise output voltage 

±1.5% at the point-of-load, compensat-

ing for error caused by PCB IR voltage 

drops. The internal phase locked loop 

allows synchronization and interleaving 

of paralleled phases, minimizing volt-

age and current ripple in the system. 

PROTECTION

The LTM4637 features overvoltage pro-

tection, foldback current protection and 

overtemperature protection. In the event 

of an overvoltage condition where the 

output voltage exceeds 10% of the pro-

grammed value, the top MOSFET is forced 

off and bottom MOSFET is turned on until 

the overvoltage condition is cleared. In 

the event of an output short-circuit, if the 

output voltage falls 50% below its nomi-

nal output level, the maximum output cur-

rent is progressively lowered to one-third 

of the original value, limiting the current 

dumped into the short. The overtempera-

ture protection shuts down the internal 

controller at ~130°C–137°C, restarting the 

controller again when the temperature 

cools. These protection features help 

ensure a low risk design. Furthermore, the 

LTM4637’s dependability can be assured 

by rigorous electrical and reliability 

testing performed on each module.

Complete 20V, 20A High Performance µModule DC/DC 
Regulator in 15mm × 15mm × 4.32mm Package
Sam Young

The LTM4637 is a complete 20A high efficiency switch mode power supply 
in a compact 15mm × 15mm × 4.32mm LGA package. The controller, power 
MOSFETs, inductor and compensation circuitry are all integrated within its low 
profile package, allowing use on the bottom side of the PCB. The LTM4637 has 
an input voltage range of 4.5V to 20V and supports an output voltage range of 
0.6V to 1.8V. It has an operating frequency range of 440kHz–770kHz where it 
can provide up to 20A with just a few additional external components. 
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Figure 1. Complete 1.8V, 20A regulator requires only a few components
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EXCEPTIONAL THERMAL 
PERFORMANCE

Exceptional thermal performance allows 

for increased current capability, which 

translates to a reduced total solution cost 

and increased reliability in high cur-

rent density applications. The LTM4637 

can provide up to 20A while remaining 

cool due to low power dissipation and 

thermal resistances. Figure 3 shows the 

µModule regulator’s outstanding thermal 

performance for the setup in Figure 1. 

Even while providing a hefty 20A of load 

current, with no forced air cooling, the 

LTM4637 easily provides 36W of high cur-

rent output power all from a footprint of 

less than 0.35in2 without risking ther-

mal overload. Attach a heat sink to the 

exposed metal on the top of the package 

and add forced airflow conditions for 

further reduction of internal temperatures. 

The LTM4637 is a complete POL power supply solution for applications that 
require top-notch performance in a small footprint with minimal design effort 
and user-adjustable feature versatility. Its low power loss and thermal resistance 
allow for up to 20A of load current per phase, while its current mode structure 
allows the load current to be scaled up via parallel configurations. 

MINIMAL DESIGN EFFORT

Little effort is required to create a high 

performance design because a com-

plete power supply solution is inte-

grated into the LTM4637. Just a few 

external components are required to 

conclude an application’s design, sim-

plifying the schematic and PCB layout. 

For example, set the output voltage and 

switching frequency each with a single 

resistor from their respective program-

ming pins to ground, then select input 

and output capacitors to satisfy voltage 

and current ripple requirements and the 

base design is complete. The LTM4637 

minimizes total design effort, an important 

factor when time to market is important 

or limited power design resources are 

available. Figures 1 and 2 show a typical 

12V input to 1.8V, 20A output applica-

tion circuit and its efficiency, exemplify-

ing the simplicity and high performance 

benefits of designing with the LTM4637.

CONCLUSION

The LTM4637 is a complete POL power 

supply solution for applications that 

require top-notch performance in a small 

footprint with minimal design effort and 

user-adjustable feature versatility. Its low 

power loss and thermal resistance allow 

for up to 20A of load current per phase, 

while its current mode structure allows the 

load current to be scaled up via parallel 

configurations. Its built-in protection fea-

tures and rigorous factory electrical testing 

ensure a reliable, low risk solution. n
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Figure 2. Efficiency of the 1.8V regulator in Figure 1 Figure 3. Thermal scan of the LTM4637 under full 
load for the solution in Figure 1.

TA = 25°C, NO AIR, NO HEAT SINK 
ILOAD = 20A, VIN = 12V, VOUT = 1.8V


	_GoBack
	_GoBack
	Cover Story
	New Linear Regulators 
Solve Old Problems
	Bob Dobkin


	Design Features
	2.7V to 38V VIN Range, Low Noise, 250mA Buck-Boost Charge Pump Converter
	George H. Barbehenn

	µModule Regulator Combines a Switcher with Five 1.1A LDOs: Use Them for Multiple Low Noise Rails, or Parallel Them to Spread Heat and Share Current to 5A
	Andy Radosevich

	Precision Fully Differential Op Amp Drives High Resolution ADCs at Low Power
	Kris Lokere

	LED Controller with Dual Current Regulation Loops Detects Faulty LEDs, Provides 100:1 Analog Dimming 
	Xin (Shin) Qi

	High Efficiency PolyPhase Power Supply Delivers 
30A per Phase with Ultralow Inductor DCR Sensing 
and Fast Transient Response
	Jian Li and Gina Le

	Silent Switcher Meets CISPR Class 5 Radiated Emissions While Maintaining High Conversion Efficiency
	Tony Armstrong & Christian Kück 


	Design Ideas
	What’s New with LTspice IV?
	Gabino Alonso

	Complete 20V, 20A High Performance µModule DC/DC Regulator in 15mm × 15mm × 4.32mm Package
	Sam Young

	Increase Current Capability and Simplify Thermal Design of Flyback Converters with Secondary-Side Synchronous Rectifier Driver in a 5-Pin SOT-23 
	Wei Gu 

	High Speed ADC Sampling Transients 
	Doug Stuetzle

	new product briefs
	back page circuits


