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New Product: the RM590 Series, Synchronous Buck DC/DC Mod-
ule with VFM/PWM Control and Built-in Inductor Optimized for 
Use in Industrial and Consumer Applications 
 

- No Complex Wiring Required, Enabling Compact Board Design with Ease - 

Sep. 28, 2021 

Ricoh Electronic Devices, Co., Ltd. has launched the RM590 series, a buck 

DC/DC module with a built-in inductor which is optimized for use in industrial and 

consumer applications. 

These days, as electronic products become smaller, it becomes more difficult to mount 

electronic components on a limited mounting area, which makes designers pay atten-

tion to designing and wiring a DC/DC converter board, especially when they cannot 

construct a recommended pattern due to limited mounting area. In addition, they need 

to consider the countermeasures against radiation noise generated from a DC/DC 

switching regulator for electronic systems using electromagnetic waves. 

The RM590 series is a module which contains a synchronous buck DC/DC switching 

regulator with oscillator frequency of 6 MHz and an inductor. It adopts small 

QFN2220-8 package the size of which is 2.2 x 2.0 x 1.5 mm. The RM590 requires only 

two external capacitors, which removes the necessity of complex wiring and enables 

designing a compact board with ease. In addition, it also makes radiation noise coun-

termeasures easier, because the RM590 helps reduce radiation noise. 

The RM590 series is manufactured at our Yashiro Plant (Kato City, Hyogo), and its induc-

tor is manufactured by one of our group companies. The RM590 is scheduled to be appli-

cable for our Product Longevity Program, maintaining state of supply for 10 years, which 

leads to relieve customer’s concern on the end of life of products including the inductor. 



 

 

Figure 1: Pin-Layout RM590 

The input voltage range is from 2.3 V to 5.5 V with a maximum rating of 6.5 V. The 

RM590 series has two output voltage types: one is the fixed type, an internally fixed 

output voltage, and the other is the adjustable type, an output voltage variable with ex-

ternal resistors. 

The output current is maximum 400 mA. To achieve high conversion efficiency even 

at light load, the RM590 can automatically switch its operation mode between VFM 

(Variable Frequency Modulation) and PWM (Pulse Width Modulation) depending on 

the load current. This function enables the IC to operate with high efficiency at both 

heavy and light load. 

Key Features of RM590 Series 

1. DC/DC Switching Regula-
tor IC and Inductor Orga-
nized in One Module 

The RM590 series is a product 

which included a synchronous 

buck DC/DC switching regula-

tor with oscillator frequency of 6 MHz and an inductor in a module. It adopts small 

QFN2220-8 package the size of 

which is 2.2 x 2.0 x 1.5 mm. Fur-

thermore, it requires only two ex-

ternal capacitors, which removes 

the necessity of complex wiring 

and enables designing a compact 

board with ease. 

 



 

 

Figure 4: Product picture RM590 

Figure 3: Efficiency (VOUT=1.8V) Figure 2: Efficiency (VOUT=3.3V) 

2. Automatic PWM/VFM Switch-
ing for High Efficiency at Both 
Heavy and Light Load 

The RM590 series can automatically 

switch its operation mode between 

VFM (Variable Frequency Modula-

tion) and PWM (Pulse Width Modula-

tion) according to load current to 

convert efficiently even at light load. 

This function enables the IC to oper-

ate with high efficiency at both heavy and light load. In addition to its small package, 

the RM590 series can achieve low quiescent current of as low as 15 µA and high con-

version efficiency at the same time. 

3. Reducing Radiation Noise by Including Inductor 
When using DC/DC switching regulators to electronic systems using electromagnetic 

waves, you need to take countermeasures on radiation noise generated from the 

DC/DC switching regulator. The noise from the DC/DC converter is radiated outside 

through wires. Therefore, the shorter the wires are, the less the noise becomes. As the 

RM590 series has a DC/DC switching regulator IC and an inductor inside, it can re-



 

 

duce noise thanks to the short length of wiring. In addition, the noise generator is cov-

ered with a package which works as a shield, so it can reduce noise substantially com-

pared to a conventional product using an external inductor. 

Comparation of Radiation Noise 
Conventional products with external inductor (RP509)               RM590 

 
4. Reducing Output Ripple Noise with High Oscillator Frequency of 6 MHz 
The RM590 series has an oscillator frequency of 6 MHz to minimize ripples which are 

output noise. This makes the module even usable as a power source for devices with 

high noise sensitivity. 

More info about the RM590 series: https://www.n-redc.co.jp/en/products/dc-dc-

switching-regulator/spec/?product=rm590  

Pricing and Availability 
Pricing and availability info please visit email: sales.europe@macnica.com. 
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About Ricoh Electronic Devices Co., Ltd 
Ricoh Electronic Devices Co., Ltd is a leading global provider of semiconductor prod-
ucts, offering a comprehensive portfolio of CMOS Power Management and Real Time 
Clock ICs that enable engineers to design advanced applications for the consumer, in-
dustrial and automotive markets. The companies headquarter is based in Japan, as well 
as development, sales and manufacturing facilities. Regional sales and support offices 
are located in North America, Europe, and Asia. 

Ricoh has an extensive expertise in small package technology and has a focus on de-
veloping products providing features such as low-supply current, high-accuracy, high 
efficiency and high-reliability. https://www.n-redc.co.jp/en/ 

 

 

 
About Macnica Europe GmbH 
Macnica's European headquarter was originally established in the UK in 2006, and 
moved to Germany in July 2008, to increase efficacy of its service for European cus-
tomers. 

By it’s acquisition of the Munich based company Scantec Mikroelektronik in 2014 
Macnica Europe formed a powerful semiconductor distribution with headquarters in 
Munich and Ingolstadt and numerous sales offices in Europe offering an attractive and 
competitive portfolio of highly sophisticated devices. 

Macnica provides end to end support from design-in to production through its global 
service network to its customers, regardless of the final destination of the product 
shipment to customers' manufacturing locations. 
 
 
 
 
About Macnica, Inc. 
Macnica was established in 1972 as a semiconductor distribution company headquar-
tered in Yokohama, Japan, and has over 84 sales offices worldwide in eastern Asia, Eu-
rope and the USA. Total number of employees is over 3,000 and its consolidated reve-
nue for fiscal 2019 was approximately US$ 5 B.  

Macnica is famous for having an excellent engineering team of more than 900 applica-
tion support engineers, IC designers and software developers with strong focus on 
providing technical support for its customers including custom design services. Mac-
nica is continuing to extend its presence globally by having successful partners in stra-
tegic areas in the electronics market. 


