


IoT Power Management ICs
In just a few years, IoT devices became popular rapidly. It is estimated that this market will grow to more 
than 75 billion connected devices by 2025 (see table below). Important features such as low energy 
consumption and maintenance-free operation due to the use of long life or independent power sources 

became very important. From a 
historical point of view, Ricoh 
Electronic Devices Company 
has always been at the forefront 
of developing tiny power 
management components with 
ultra-low power consumption. 
It was a logical step for us 
to follow this IoT trend and 
develop our own magical 
products especially for IoT. In 
this brochure we introduce 
solutions that support the 
design of a power supply for an 
IoT application with impressive 
features.

300nA LDO Regulators
Many competitors admire our huge portfolio of LDO regulator products; we have them in all kind of 
flavours and often tailored to a specific purpose. It was in particular a challenge for our engineers to 
move the boundary of supply current consumption to a much lower level. One of our first achievements 
was the introduction of the RP118 consuming only 0.2µA and includes a smart mechanism to switch 
automatically between a mode to save power and high performance. Switching between these modes 
depends on the amount of output current required by the application. In this way, high performance 
like fast transient response is only provided when needed and when the application is in sleep mode, 
the LDO reduces current consumption to a minimum.

The RP124 is a similar product but with a unique integrated battery voltage monitor. A conventional 
way on the left measures the remaining battery charge by using an external resistor divider + MOSFET 
switch connected to an A/D Converter. However, the input impedance of this solution is typically low 
resulting in a considerable current flow to ground, draining the battery and limiting the lifetime of the 
application. The RP124 on the right has is a simple solution with a built-in resistor divider and voltage 
follower as a buffer. It divides the input voltage into 1/3 or 1/4 and directly provides the buffered voltage 
to an external low-voltage A/D Converter to make it possible to measure the remaining charge left 



in the battery. As an advantage, this circuit has a much lower current flow to ground compared to a 
traditional solution with discrete components. The battery monitor output and the input impedance of 
the A/D converter matches as well. All essential components for this circuit are integrated into the chip, 
reducing valuable circuit board space and cost.

Another LDO regulator RP122 features an impressive 90 dB ripple rejection, fast transient response 
speed but only requires 9.5 µA supply current without output load. It has a special seamless adoption 
of its performance versus the output current without a switchover threshold. Additionally, it has a very 
low noise level at the output voltage of only 8 µVrms. These features are especially of an advantage for 
noise sensitive circuits of sensors, RF modules, A/D and D/A converters etcetera.

300nA Buck DC/DC Converter ICs
Ricoh also developed a series of high efficiency DC/DC Converters with an ultra-low 300nA supply 
current. RP511/RP512, RP514/RP515 and RP516/RP517 Buck DC/DC Converters all belong to the same 
product family but have specific differences. The main difference between each two products is their 
output current capability of either 100 or 300mA. All support Synchronous Rectification and have an 
embedded high and low side MOSFET driver. The VFM switching frequency varies depending on values 
of input voltage, output voltage and output current up to maximum 1MHz.

The RP511 and RP512 are a great to use when circuit board space is critical, the smallest package option 
in WLCSP package requires respectively 8.0 or 10.6mm2 PCB area including three external components. 
Select the similar RP514 or RP515 when a battery voltage monitor is required to create a simple battery 
gauge circuit. The RP516 and RP517 are targeted for circuits requiring a very low operating voltage range.

300nA Buck-Boost DC/DC Converter ICs
The RP604 Buck-Boost DC / DC converter is 
particularly suitable when a supply voltage is 
required that is ranging alternately below or 
above an input voltage level. At some point, 
the DC/DC converter will automatically switch 
from Buck to Boost mode (or vice versa) to 
maintain the output voltage. Another RP605 is 
similar to the RP604 but has an additional built-
in battery monitor like the aforementioned 
LDO regulator. The RP604 consumes only 
300nA and has a peak efficiency of 90% at 
0.1mA output current.

For more information about our ICs for IoT and Energy Harvesting, please refer to our website:

https://www.n-redc.co.jp/en/applications/iot/iot_block.html

https://www.n-redc.co.jp/en/applications/iot/iot_block.html

