
 

 

 

   

Buck 5 click 
PID:  MIKROE‐3100 

Weight :  33	g	
 

Buck	5	click is a high-efficiency buck (step-down)  DC/ DC converter, which 

can provide digitally adjusted step-down voltage on its output  while 

deliver ing a considerable am ount  of current . Buck 5 click accepts a wide 

voltage range on its input  -  from  5V to 30V. The output  voltage m ay be 

adjusted via the SPI  interface, in the range from  0.9V to approxim ately 

5.5V. This Click board™ ut ilizes the MAX17506, an integrated high efficiency, 

synchronous step-down DC/ DC converter with internal feedback 

com pensat ion, from  Maxim  Integrated. I n addit ion, the MAX5401 digital 

potent iom eter with SPI  I nterface is used on the feedback loop allowing 

digital cont rol of the output  voltage. 
 



This Click board™ is very useful for the developm ent  of applicat ions that  

require program m ed reduct ion of a wide input  voltage range, so it  can be 

used to power low voltage digital ICs. Features, such as the low dissipat ion 

due to high efficiency, three different  operat ing m odes, overcurrent , 

undervoltage and therm al protect ion, output  voltage m onitor ing pin, m ake 

this Click board™ very reliable power source for a range of applicat ions, such 

as the dist r ibuted power supply regulat ion, wall t ransform er regulat ion, 

single board system s, general points of load, and sim ilar applicat ions. 

How  d oes i t  w o r k ? 

Buck 5 click is equipped with the MAX17506,  a high efficiency, synchronous 

step-down DC/ DC converter with internal com pensat ion, from  Maxim  

Integrated. This is an advanced step-down converter IC with an integrated 

high-side MOSFET, which requires a m inim um  num ber of external 

com ponents, thanks to the internal feedback loop com pensat ion. I t  ut ilizes a 

peak-current -m ode cont rol architecture. While the high side MOSFET is open 

and the current  through the inductor ram ps up, an overcurrent  event  will 

cause the MOSFET to close, prevent ing this current  to becom e dangerously 

high. I f there is a short  circuit  condit ion on the output , the device will 

reat tem pt  to start  after a t im eout  period, and if the condit ion is st ill present  

at  the output , it  will be turned off for another t im eout  period.  

 

 



 

 

To allow adjustm ent  of the output  voltage via the SPI  interface, 

the MAX5401,  a 256- tap digital potent iom eter with a SPI  I nterface m ade by 

Maxim , is used on the feedback loop. I t  is used in the place of the fixed 

voltage divider found on the reference design of the MAX17506,  regulat ing 

the output  voltage to a program m ed value that  way. As a result , by sending 

a digital value through the SPI  interface to the MAX5401,  it  is possible to 

cont rol the output  voltage level in the range from  0.9V to 5.5V. 

While operat ing norm ally (PWM m ode) , the high and the low side MOSFETs 

are switched synchronously with the signal from  the internal PWM generator, 

causing the current  through the inductor to ram p up and down, regulat ing 

the output  voltage that  way. The lower pulse width (duty cycle)  of the PWM 

signal, results in a lower voltage at  the output . The low side MOSFET is 

placed outside of the IC, allowing less dissipat ion on the DC/ DC converter 

IC. 

Besides the PWM m ode, the device is also capable of operat ing in the PFM 

m ode (Pulse Frequency Modulat ion) . This m ode allows even higher efficiency 

for light  loads, as the low side MOSFET is com pletely unused. The high side 

MOSFET charges the inductor, let t ing the load drain it .  During this period, 

the I C is in the hibernat ion state. This m ode results in slight ly m ore r ipple at  

the output , with the added benefit  of high efficiency for light  loads. I t  is 

perfect ly suited to power devices which are in the low power consum pt ion 

m ode (Sleep, Standby…) 

The DCM m ode is the com prom ise m ode between PWM and PFM m odes. The 

low side MOSFET is st ill not  used for light  loads, but  the PWM pulses are not  

skipped, and the I C constant ly dr ives the high side MOSFET. This m ode 

produces r ipple at  the output  but  it  is slight ly less efficient  than the PFM 

m ode for light  loads. 

Different  m odes are selected by the MODE/ SYNC pin. By default , the IC is 

set  to work in DCM m ode, with the pull-up resistor. The MODE/ SYNC pin of 

the IC is routed to the m ikroBUS™ PWM pin ( labeled as SYN) , allowing the 

MCU to cont rol the m ode. When this pin is set  to a LOW logic level,  the 

constant  frequency PWM m ode is set . 

The sam e pin (MODE/ SYNC)  can be used to synchronize the switching 

frequency of the converter I C ( fs) , when needed. This frequency is 

determ ined by the 39K resistor to about  480 kHz. However, the frequency 

can be synchronized with an external source in the range from  1.1 x fs, to 

1.4 x fs. 



The # RESET pin of the IC is routed to the m ikroBUS™ RST pin. This pin 

signalizes problem s with the output  voltage. The pin is dr iven to a LOW logic 

level, when the output  voltage drops under 92%  of the nom inal value, or 

during the therm al shutdown. I t  is an open drain output  and it  is otherwise 

pulled to a HIGH logic level (when not  asserted) . 

To enable the buck converter IC, a HIGH logic level needs to be present  at  

the EN pin of the I C, routed to the m ikroBUS™ AN pin ( labeled as EN) . This 

allows the MCU to effect ively cont rol the Power ON funct ion of the Click 

board™. When the IC is enabled, the LED indicator labeled as EN will 

indicate that  the IC is act ivated, and the step-down conversion is in 

progress. Soft -start  circuit  prevents high inrush currents by int roducing a 

ram p-up of the output  voltage, from  0V up to the nom inal value. 

Sp eci f i ca t ion s  

Ty p e  Buck 

Ap p l icat ion s 

A regulated power source for wide range of applicat ions, such as the 

digital I C power supply, wall t ransform er regulat ion, single board 

system s, general points of load, and sim ilar applicat ions 

On - b oar d  

m od u les 

Onboard m odules MAX17506, a high efficiency, synchronous step-

down DC-DC converter with internal com pensat ion, from  Maxim  

I ntegrated;  MAX5401, a 256- tap digital potent iom eter with SPI  

I nterface, from  Maxim  I ntegrated. 

Key  Feat u r es 

Low power dissipat ion due to high efficiency, three different  operat ing 

m odes, overcurrent , undervoltage and therm al protect ion, output  

voltage m onitor ing pin, output  voltage set  by the indust ry standard 

SPI  interface 

I n t er f ace SPI  

I n p u t  

Vo l t ag e 
3.3V 



Cl ick  b oar d  

size 
L (57.15 x 25.4 m m )  

On b oar d  j u m p er s an d  set t in g s  

Lab el  Nam e Def au l t  Descr ip t ion  

LD1 PWR -  Power LED indicator 

TB1 VI N -  External power supply input  connector 

TB2 VOUT -  Regulated voltage output  connector 

Bu ck  5  cl i ck  e lect r i ca l  sp eci f i cat ion s  

Descr ip t ion  Min  Ty p  Max  Un i t  

Output  voltage 0.9 -  5.5 V 

I nput  voltage 5 -  30 V 

Output  current  0 -  5 A 

 

 

This table shows how the pinout  on Buck	5	click corresponds to the pinout  on 

the m ikroBUS™ socket  ( the lat ter shown in the two m iddle colum ns) . 

 

 

 



Not es Pin  
 

Pin  No t es 

Buck Enable EN 1 AN PWM 16 SYN

Voltage Monitor OUT RST 2 RST I NT 15 NC 

Chip Select  CS 3 CS RX 14 NC 

SPI  Clock  SCK 4 SCK TX 13 NC 

 
NC 5 MI SO SCL 12 NC 

SPI  Data I N DIN 6 MOSI  SDA 11 NC 

Power Supply 3.3V 7 3.3V 5V 10 NC 

Ground GND 8 GND GND 9 GND Ground 

Sof t w ar e su p p or t  

We provide a library for the Buck5 Click on our LibStock page, as well as a dem o 

applicat ion (exam ple) , developed using MikroElekt ronika com pilers. The dem o can 

run on all the m ain  MikroElekt ronika developm ent  boards. 

 

Lib r ar y  Descr ip t ion  

 

I nit ializes and defines SPI  dr iver and dr iver funct ions which can use for power 

supply cont rol.  This library offers a choice to set  m axim um  output  voltage, which 

can be between 1V and 5.5V. For m ore details check the docum entat ion. 

 

Key  f u n ct ion s :  

 

void buck5_powerOn() ‐ Function for power ON chip. 
void buck5_reset() ‐ Function for reset chip. 
void buck5_setOutputVoltage(uint8_t voltage) ‐ Function for setting maximum output 



voltage. 
 
 

Example	description	
 

The applicat ion is com posed of three sect ions :  

 System Initialization - Initializes SPI module and AN pin, RST pin, CS pin as OUTPUT and 
PWM pin as INPUT. 

 Application Initialization - Initializes driver init, power On-chip and reset Buck 5 click. 

 Application Task - (code snippet) - Sets 3 different output voltage every 2 seconds. 

 

void applicationTask() 
{ 
 buck5_setOutputVoltage(BUCK5_VOLTAGE_1500mV); 
 Delay_ms( 2000 ); 
 buck5_setOutputVoltage(BUCK5_VOLTAGE_3000mV); 
 Delay_ms( 2000 ); 
 buck5_setOutputVoltage(BUCK5_VOLTAGE_4500mV); 
 Delay_ms( 2000 ); 
 buck5_setOutputVoltage(BUCK5_VOLTAGE_3000mV); 
 Delay_ms( 2000 ); 
} 

 

The full applicat ion code and ready to use projects can be found on 

our LibStock	page. 
 

Other m ikroE Librar ies used in the exam ple:  
 Conversions 

 SPI 

 UART 

Additional	notes	and	information	
 

Depending on the developm ent  board you are using, you m ay need USB	UART	click,  USB	UART	2	click or RS232	click to connect  to your PC, for developm ent  

system s with no UART to USB interface available on the board. The term inal 

available in all MikroElekt ronika compilers,  or any other term inal applicat ion 

of your choice, can be used to read the m essage. 



m ik r oSDK  

This click board is supported with mikroSDK -  MikroElekt ronika Software 

Developm ent  Kit . To ensure proper operat ion of m ikroSDK com pliant  click 

board dem o applicat ions, m ikroSDK should be downloaded from  

the LibStock and installed for the com piler you are using. 

 

For m ore inform at ion about  m ikroSDK, visit  the official	page. 
 

 

 

 

 

 

 

 

 

 

           https://www.mikroe.com/buck‐5‐click?search_query=MIKROE‐3100&results=1 7‐25‐18 


