
1. OVERVIEW 

1.1 DESCRIPTION 

 

The HXM4644 is a quad DC/DC step-down µModule (micromodule) regulator with 4A per output.

Outputs can be paralleled in an array for up to 16A capability. Included in the package are the

switching controllers, power FETs, inductors and support components. Operating over an input

voltage range of 4V to 16V or 2.375V to 16V with an external bias supply, the HXM4644 supports

an output voltage range of 0.6V to 5.5V. Its high efficiency design delivers 4A continuous (5A

peak) output current per channel. Only bulk input and output capacitors are needed.

 

  

 

◆ Four channel buck power module 

◆ Wide input voltage range: 4V to 16V 

◆ 0.6V to 5.5V output voltage 

◆ Each channel can provide 4A DC and 5A peak output current 

◆ Typical 1MHz operating frequency 

◆ Support for external frequency synchronization 

◆ Current mode ACOT control, fast transient response 

◆ Parallel current sharing, capable of parallel output of 16A 

◆ Soft start suppression of surge current 

◆ Output voltage tracking function, customized power-on slope 

◆ Internal temperature detection pin 

◆ Protection of over current, over heating, and over voltage 

◆ 

1.2 FEATURES

77 pin 15mm * 9mm * 5mm BGA package 

 

1.3 APPLICATION 

 

◆ Multirail Point of Load Regulation 

◆ FPGAs, DSPs and ASICs Applications 
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2. FUNCTION DESCRIPTION

HXM4644 is a four channels buck DC/DC power module that can provide 4A output current per

channel. For loads that demand more than 4A of output current, the HXM4644 multiple regulator

channels can be easily paralleled to provide more output current without increasing input and

output voltage ripples. The HXM4644 has preset built-in phase shift between each two of the four

regulator channels which is suitable to employ a 2+2, 3+1 or 4 channels parallel operation.

 

 
 

The HXM4644 micro module power supply is equipped with built-in components such as a switch

controller (integrated power FET), power inductor, and resistor capacitor. When used, only

high-capacity input and output capacitors and a small number of other components need to be

configured.

 

It is a quad output standalone non-isolated switch mode DC/DC power supply. It has four separate 

regulator channel switch each of them capable of delivering up to 4A continuous output current 

with few external input and output capacitors. Each regulator provides precisely regulated output 

voltage programmable from 0.6V to 5.5V via a single external resistor over 4V to 16V input 

voltage range. With an external bias voltage, this module can operate from an input voltage as low 

as 2.375V. 

 

Pulling the RUN pin below 1.1V forces the controller into its shutdown state, turning off both 

power MOSFETs and most of the internal control circuitry. At light load currents, discontinuous 

conduction mode (DCM) operation can be enabled to achieve higher efficiency compared to 

continuous conduction mode (CCM) by setting the MODE pin to SGND. The TRACK/SS pin is 

used for power supply tracking and soft-start programming.  

 

MODE selects the pin for the working mode, and when the pin is pulled up to INTVCC, the 

device will operate in forced continuous mode with the lowest output voltage ripple. When 

lowering the MODE to SGND, the device can enter DCM discontinuous conduction mode under 

light load, suitable for situations where it is not sensitive to output voltage ripple but requires high 

efficiency under light load. 

 

The HXM4644 integrates four separate constant frequency controlled on-time valley current mode

regulators, power MOSFETs, inductors, and other supporting discrete components. The typical

switching frequency is set to 1MHz. For switching noise-sensitive applications, the µModule

regulator can be externally synchronized to a clock from 700kHz to 1.3MHz.
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3. OPERATION CONDITIONS 

3.1 ABSOLUTE MAXIMUM RATINGS 

 

  Min Max Unit 

Pin Voltage 

VIN，SVIN -0.3 24 

V 

VOUT -0.3 SVIN 

INTVCC -0.3 6 

RUN -0.3 24 

PGOOD，MODE，TRACK/SS，FB， 

CLKIN，CLKOUT 

-0.3 INTVCC 

TJ Junction Temperature  150 

℃ TS Storage Temperature -65 150 

TH   Peak Solder Reflow Body Temperature (10s) 260 

 

【Note1】Stresses above these ratings may cause permanent damage. Exposure to absolute 

maximum conditions for extended periods may degrade device reliability. These are stress ratings 

only, and functional operation of the device at these or any other conditions beyond those 

specified is not implied. 

 

3.2 RECOMMENDED OPERATING CONDITIONS 

 

 Min Max Unit 

VIN，SVIN Input Voltage 4 20 
V 

VOUT Output Voltage 0.6 5.5 

IOUT Output Current (per channel) 0 4 A 

TA Operation Temperature -55 125 ℃ 

 

4. BLOCK DIAGRAM 

DECOUPLING REQUIREMENTS 

  Parameter Conditions Min Typ Max Unit 

Cin External Input Capacitor 

(VOUT = 1.5V) 

IOUT=4A 4.7 10   

Cout External Output Capacitor 

(VOUT = 1.5V) 

IOUT=4A 22 47   
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Fig 1 Block Diagram 

                         
         

       Hisiwell Technology Co., Ltd Email:  sales@hisiwell.com

HXM4644
Quad DC/DC µModule Regulator



 

5. PACKAGE 

5.1 PACKAGE DIMENSIONS  

The device adopts 77 lead BGA plastic packaging. The specific packaging dimensions are shown 

in Figure 2. 

 

Fig 2 77-Pin BGA Package 

 

5.2 PAD SIZES  

The recommended pads for the product are shown in Figure 3, and the pad dimensions are shown 

in Table 1. 

 

Fig 3 Pad Array 

Table 1 Pad Size 

Unit: mm  

                         
         

       Hisiwell Technology Co., Ltd Email:  sales@hisiwell.com

HXM4644
Quad DC/DC µModule Regulator

HXM4644 BGA77 0.63 1.27

Product Package b e



5.3 RECOMMENDED WELDING PROCESS

Before welding, please bake HXM4644 at 125 ℃ for 48 hours using a lead-free reflux temperature

curve, as shown in the following figure.

 

Fig 4  Lead Free Reflux Temperature Curve 

 

6. PIN DESCRIPTION 

Fig 5 PIN Configuration 
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Table 2 Pin Functions 

No. Symbol I/O Functions No. Symbol I/O Functions 

A1 VOUT1 O Output of 1st CH B5 SVIN1 I Analog Power of 1st CH 

A2 VOUT1 O Output of 1st CH E5 SVIN2 I Analog Power of 2nd CH 

A3 VOUT1 O Output of 1st CH H5 SVIN3 I Analog Power of 3rd CH 

C1 VOUT2 O Output of 2nd CH L5 SVIN4 I Analog Power of 4th CH 

D1 VOUT2 O Output of 2nd CH A6 

 

TRACK/SS1 I/O 

 

Output tracking or soft start 

of 1st CH 

D2 VOUT2 O Output of 2nd CH D6 

 

TRACK/SS2 I/O Output tracking or soft start 

of 2nd CH 

F1 VOUT3 O Output of 3rd CH G6 

 

TRACK/SS3 I/O 

 

Output tracking or soft start 

of 3rd CH 

G1 VOUT3 O Output of 3rd CH K6 TRACK/SS4 I/O 

 

Output tracking or soft start 

of 4th CH 

G2 VOUT3 O Output of 3rd CH B6 MODE1 I Mode selection of 1st CH 

J1 VOUT4 O Output of 4th CH E6 MODE2 I Mode selection of 2nd CH 

K1 VOUT4 O Output of 4th CH H6 MODE3 I Mode selection of 3rd CH 

K2 VOUT4 O Output of 4th CH L6 MODE4 I Mode selection of 4th CH 

A4 GND I/O Power Ground B3 VIN1 I Power of 1st CH 

A5 GND I/O Power Ground B4 VIN1 I Power of 1st CH 

B1 GND I/O Power Ground E3 VIN2 I Power of 2nd CH 

B2 GND I/O Power Ground E4 VIN2 I Power of 2nd CH 

C5 GND I/O Power Ground H3 VIN3 I Power of 3rd CH 

D3 GND I/O Power Ground H4 VIN3 I Power of 3rd CH 

D4 GND I/O Power Ground L3 VIN4 I Power of 4th CH 

D5 GND I/O Power Ground L4 VIN4 I Power of 4th CH 

E1 GND I/O Power Ground C6 RUN1 I Enable of 1st CH 

E2 GND I/O Power Ground F6 RUN2 I Enable of 2nd CH 

F5 GND I/O Power Ground J6 RUN3 I Enable of 3rd CH 

G3 GND I/O Power Ground K7 RUN4 I Enable of 4th CH 

G4 GND I/O Power Ground A7 FB1 I Feed back of 1st CH 

G5 GND I/O Power Ground D7 FB2 I Feed back of 2nd CH 

H1 GND I/O Power Ground G7 FB3 I Feed back of 3rd CH 

H2 GND I/O Power Ground J7 FB4 I Feed back of 4th CH 

J5 GND I/O Power Ground F7 SGND I/O Analog Ground 

K3 GND I/O Power Ground F3 TEMP O Temperature Sense 

K4 GND I/O Power Ground C4 INTVCC1 O Internal Regulator Output of 

1st CH 

L1 GND I/O Power Ground F4 INTVCC2 O Internal Regulator Output of 

2nd CH 

L2 GND I/O Power Ground J4 INTVCC3 O Internal Regulator Output of 

3rd CH 
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C7 CLKIN I Clock Input K5 INTVCC4 O Internal Regulator Output of 

4th CH 

J3 CLKOUT O Clock Output B7 COMP1 I/O EA Compensation Point of 1st 

CH 

C3 

 

PGOOD1 O 

 

Power Good Indication of 

1st CH 

E7 

 

COMP2 

 

I/O 

 

EA Compensation Point of 

2nd CH 

C2 

 

PGOOD2 O 

 

Power Good Indication of 

2nd CH 

H7 

 

COMP3 

 

I/O 

 

EA Compensation Point of 3rd 

CH 

F2 

 

PGOOD3 O 

 

Power Good Indication of 

3rd CH 

L7 

 

COMP4 

 

I/O 

 

EA Compensation Point of 4th 

CH 

J2 

 

PGOOD4 O 

 

Power Good Indication of 

4th CH 

    

 

PIN FUNCTIONS 

 

VOUT1(A1, A2, A3), VOUT2 (C1, D1, D2), 

VOUT3 (F1, G1, G2), VOUT4(J1, K1, K2): 

Power Output Pins of Each Switching Mode 

Regulator Channel. Apply output load 

between these pins and GND pins. 

Recommend placing output decoupling 

capacitance directly between these pins and 

GND pins.  

 

GND(A4-A5, B1-B2, C5, D3-D5, E1-E2, F5, 

G3-G5, H1-H2, J5, K3-K4, L1-L2): 

Power Ground Pins for Both Input and Output 

Returns. Use large PCB copper areas to 

connect all GND together. 

 

VIN1(B3, B4), VIN2(E3, E4), VIN3(H3, H4), 

VIN4(L3, L4):  

Power input pins connect to the drain of the 

internal top MOSFET for each switching 

mode regulator channel. Apply input voltages 

between these pins and GND pins. 

Recommend placing input decoupling 

capacitance directly between each of VIN pins 

and GND pins. 

 

PGOOD1, PGOOD2, PGOOD3, 

PGOOD4(C3, C2, F2, J2):  

Output Power Good with Open-Drain Logic 

of Each Switching Mode Regulator Channel. 

PGOOD is pulled to ground when the voltage 

on the FB pin is not within ±10% of the 

internal 0.6V reference. 

 

CLKOUT(J3):  

Output Clock Signal for Operation of the 

Module. The phase of CLKOUT with respect 

to CLKIN is set to 180°. CLKOUT’s 

peak-to-peak amplitude is INTVCC to GND. 

Strictly output; do not drive this pin. 

CLKOUT is only active when RUN4 is 

enabled. 

 

INTVCC1, INTVCC2, INTVCC3, INTVCC4(C4, 

F4, J4, K5): 

Internal 3.5V Regulator Output of Each 

Switching Mode Regulator Channel. The 

internal power drivers and control circuits are 

powered from this voltage. Each pin is 

internally decoupled to GND with 1µF low 

ESR ceramic capacitor already. 

 

SVIN1, SVIN2, SVIN3, SVIN4(B5, E5, H5, 

L5):  

Signal VIN. Filtered input voltage to the 

internal 3.5V regulator for the control circuitry 

of each Switching mode Regulator Channel. 

Tie this pin to the VIN pin respectively in 

most applications. Connect SVIN to an 
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external voltage supply of at least 4V which 

must also be greater than VOUT. 

 

TRACK/SS1, TRACK/SS2, TRACK/SS3,

TRACK/SS4(A6, D6, G6, K6):

Output Tracking and Soft-Start Pin of Each

Switching Mode Regulator Channel. Allows

the user to control the rise time of the output

voltage. Putting a voltage below 0.6V on this

pin bypasses the internal reference input to the

error amplifier, instead it servos the FB pin to

match the TRACK voltage. Above 0.6V, the

tracking function stops and the internal

reference resumes control of the error

amplifier. There’s an internal 2.5µA pull-up

current from INTVCC on this pin, so putting a

capacitor here provides soft-start function.

 

MODE1, MODE2, MODE3, MODE4(B6,

E6, H6, L6):

Operation Mode Select for Each Switching

Mode Regulator Channel. Tie this pin to

INTVCC to force continuous synchronous

operation at all output loads. Tying it to

SGND enables discontinuous current mode

operation at light loads. Do not leave floating.

 

RUN1, RUN2, RUN3, RUN4(C6, F6, J6,

K7):

Run Control Input of Each Switching Mode

Regulator Channel. Enable regulator operation

by tying the specific RUN pin above 1.2V.

Pulling it below 1.1V shuts down the

respective regulator channel. Do not leave

floating. 

 

FB1, FB2, FB3, FB4(A7, D7, G7, J7)：

The Negative Input of the Error Amplifier for

Each Switching Mode Regulator Channel.

Internally, in HXM4644, this pin is connected

to VOUT of each channel with a 60.4kΩ

precision resistor. Different output voltages

can be programmed with an additional resistor

between the FB and GND pins for the

HXM4644. In Multi-Phase operation, tying the

FB pins together allows for parallel operation.

See the Applications Information section for

details.

 

COMP1, COMP2, COMP3, COMP4 (B7,

E7, H7, L7)：

Current Control Threshold and Error

Amplifier Compensation Point of Each

Switching Mode Regulator Channel. The

internal current comparator threshold is

proportional to this voltage. Tie the COMP

pins together for parallel operation. The

device is internally compensated.

 

CLKIN (C7):

External Synchronization Input to Phase

Detector of the Module. This pin is internally

terminated to SGND with 20kΩ. The PLL will

force the channel 1 turn-on signal to be

synchronized with the rising edge of the

CLKIN signal. Channel 2, channel 3 and

channel 4 will also be synchronized with the

rising edge of the CLKIN signal with a

pre-determined phase shift.

 

SGND (F7)：

Signal Ground Connection. SGND is

connected to GND internally through single

point. Use a separated SGND ground copper

area for the ground of the feedback resistor

and other components connected to signal pins.

A second connection between the PGND

plane and SGND plane is recommended on

the backside of the PCB underneath the

module.

 

TEMP (F3)： 

Onboard Temperature Diode for Monitoring 

the VBE Junction Voltage Change with 

Temperature.
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7. ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, the maximum and minimum conditions are VIN=SVIN=12V, -55℃≤

TA≤125℃, and typical conditions are VIN=SVIN=12V, TA=25℃. 

 

Table 3 Electrical Characteristics 

Symbol Parameter Conditions Min Typ Max Units 

VIN, SVIN Input DC Voltage SVIN=VIN 4  20 V 

VOUT(RANGE) Output Voltage Range  0.6  5.5 V 

VOUT(DC） 

Output Voltage, Total 

Variation with Line and 

Load 

CIN=22uF, COUT=2*47uF,  

MODE=INTVCC, VIN=4V~16V, 

IOUT=0A~4A 1.477 1.5 1.523 V 

VRUN RUN Pin On Threshold  0.8 1.2 1.6 V 

IQ(SVIN) 

Input Supply Bias Current 

VIN=12V, VOUT=1.5V, MODE=INTVCC  5 15 mA 

VIN=12V, VOUT=1.5V, MODE=GND  1.8  mA 

Shutdown, RUN=0, VIN=12V  12 30 uA 

IS(VIN) Input Supply Current VIN=12V, VOUT=1.5V, IOUT=4A, TA=25℃  0.63 0.7 A 

IOUT(DC) 
Output Continuous 

Current Range VIN=12V, VOUT=1.5V 0  4 A 

ΔVOUT(LINE)/VOUT 
Line Regulation Accuracy 

VOUT=1.5V, VIN=4V~20V, IOUT=0A, 

TA=25℃  0.06 0.15 %/V 

ΔVOUT(LOAD)/VOUT 
Load Regulation 

Accuracy VOUT=1.5V, IOUT=0A~4A, TA=25℃  0.7 1 % 

VOUT(RIPPLE) 
Output Ripple Voltage 

IOUT=0A, COUT=2*47uF, VIN=12V, 

VOUT=1.5V  10 50 mV 

ΔVOUT(START) 
Turn-On Overshoot 

IOUT=0A, COUT=2*47uF, VIN=12V, 

VOUT=1.5V  20 50 mV 

t(START) 
Turn-On Time 

COUT=2*47uF, IOUT=0A, 

TRACK/SS=10nF, VIN=12V, VOUT=1.5V  2.5  ms 

ΔVOUT(LS) Peak Deviation for 

Dynamic Load 

Load: 0% to 50% to 0% of Full Load, 

COUT=47uF, VIN=12V, VOUT=1.5V, 

TA=25℃  160  mV 

t(SETTLE) Settling Time for 

Dynamic Load Step 

Load: 0% to 50% to 0% of Full Load, 

COUT=47uF, VIN=12V, VOUT=1.5V, 

TA=25℃  40  us 

IOCP Output Current Limit VIN=12V, VOUT=1.5V  6  A 

VFB Voltage at FB Pin IOUT=0A, VOUT=1.5V, -55℃~125℃ 0.592 0.6 0.608 V 

IFB Current at FB Pin     30  nA
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RFBHI 

Resistor Between VOUT 

and FB Pins ±1% Precision  60.4  Kohm 

ITRACK/SS 

Track Pin Soft-Start 

Pull-Up Current   2.5 4 uA 

VIN(UVLO) 

VIN Under voltage 

Lockout 

VIN Falling VIN Hysteresis  2.9  V 

VIN Hysteresis  290  mV 

VPGOOD PGOOD Trip Level 

VFB Ramping Negative -10%  -13 -10 -7 % 

VFB Ramping Negative +10% 7 10 13 % 

IPGOOD PGOOD Leakage    0.02 1 uA 

VPGL PGOOD Voltage Low IPGOOD=1mA  0.02 0.1 V 

VINTVCC Internal VCC Voltage SVIN=4V~20V 3.3 3.5 3.7 V 

VINTVCC(LDR) 

INTVCC Load 

Regulation ICC=0mA~20mA  0.5 2 % 

f(OSC) Oscillator Frequency    1  MHz 

CLKIN CLKIN Threshold Minimum clock pulse width >400ns  0.85  V 

Eff Efficiency 

SVIN=12V, VOUT=2.5V, IOUT=1A, 

TA=25℃  87  

% 

SVIN=12V, VOUT=1.2V, IOUT=1A, 

TA=25℃  82  

SVIN=5V, VOUT=3.3V, IOUT=1A, TA=25℃  95  

SVIN=5V, VOUT=1.8V, IOUT=1A, TA=25℃  92  

SVIN=5V, VOUT=1.2V, IOUT=1A, TA=25℃  88  

 

 

8. APPLICATION NOTES 

 

◆ The selection of input and output capacitors is recommended to choose ceramic capacitors 

with low ESR. Ordinary tantalum capacitors may cause excessive voltage ripple or instability. 

If non-ceramic solutions are to be adopted, it is recommended to consult sales or technical 

support personnel in advance. 

◆ To achieve optimal transient performance, it is recommended that each VIN input capacitor 

be at least one 10μF or 22μF ceramic capacitor can also be added with an additional large 

capacity electrolytic capacitor or tantalum capacitor to improve the transient characteristics 

of the input power supply. An additional 100nF input capacitor can filter high-frequency 

noise. 

◆ SVIN of each channel is an analog power pin that can be directly connected to the VIN. 

SVIN is connected to the VIN by adding an RC filter composed of a 1Ω to 10Ω resistor and a 
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100nF ceramic capacitor, which can effectively reduce the impact of PCB noise and achieve

more stable voltage stabilization performance.

◆ To achieve optimal output ripple performance, it is recommended to consider adding one low

ESR 47μF or 100μF ceramic capacitor for each output channel, additional 100nF output

capacitor can filter high-frequency noise.

◆ When designing a PCB, it is recommended to reserve a feedforward capacitor position CFF

between the VOUT pin and the VFB pin, and a capacitor position CCOMP between the

COMP pin and the SGND pin. Small capacity capacitors ranging from 10pF to 100pF can be

added according to the actual debugging situation. CCOMP can filter PCB noise and reduce

switch jitter, and CFF can further reduce dynamic load peak deviation.

◆ Layout Checklist/Example:

The high integration of HXM4644 makes the PCB board layout very simple and easy.

However, to optimize its electrical and thermal performance, some layout considerations are

still necessary.

⚫ Use large PCB copper areas for high current paths, including VIN1 to VIN4, GND,

VOUT1 to VOUT4. It helps to minimize the PCB conduction loss and thermal stress.

⚫ Place high frequency ceramic input and output capacitors next to the VIN, GND and

VOUT pins to minimize high frequency noise.

⚫ Place a dedicated power ground layer underneath the unit.

⚫ To minimize the via conduction loss and reduce module thermal stress, use multiple vias

for interconnection between top layer and other power layers.

⚫ Do not put via directly on the pad, unless they are capped or plated over.

⚫ Use a separated SGND ground copper area for components connected to signal pins.

Connect the SGND to GND underneath the unit.

⚫ For parallel modules, tie the VOUT, VFB, and COMP pins together. Use an internal

layer to closely connect these pins together. The TRACK/SS pin can be tied a

common capacitor for regulator soft-start.

⚫ Bring out test points on the signal pins for monitoring.

◆ It is recommended to reduce the rating for use in high-temperature environments. The

internal temperature of the module can be evaluated through the TEMP pin, and it is

recommended not to exceed 150 degrees. If the temperature is too high, it will trigger internal

overcurrent protection, resulting in no output voltage.

◆ Figure 6 gives a good example of the recommended layout.
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Fig 6  Recommended PCB Layout 

 

9. APPLICATION NOTES

 

For other detailed application information, characteristic curve diagrams, and suggestions for

derating using, please contact sales or FAE to obtain the HXM4644 Micro module Power User

Manual.

 

10. ORDER INFORMATION

 

Part Name Package Operation Temperature Grade 

 BGA-HXM4644I 77 -40~125℃ Industrial 

 BGA-HXM4644M 77 -55~150℃ Military temperature level 

 BGA-HXM4644G 77 -55~125℃ GJB 
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