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Maintenance-free Environment Sensing Demo-Board " "

RIOT-001+EnerCera® NSSHINBO
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https://www.nisshinbo-microdevices.co.jp/en/applications/iot-module/environment-sensor/
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Maintenance-free Environment Sensing Demo-Board " "
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*) The output voltage of the R1801 can be changed between 2.5 V and 2.8 V. Please contact us for details.

The RIOT-002 is an environment sensing board which monitors ambient temperature, humidity, atmospheric pressure, illuminance, and acceleration. The
information it transmits with its Bluetooth Low Energy (BLE) can be displayed on smartphones or tablets where an application programmed for it is installed.
The following items can be customized by using a dedicated application

https://www.nisshinbo-microdevices.co.jp/en/applications/iot-module/environment-sensor/riot-002.html
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Maintenance-free Environment Sensing Demo-Board
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Nisshinbo Micro Devices Company provides various power management ICs which are
suitable for IOT terminals such as maintenance-free Environment Sensing boards.

According to the application and purposes, select appropriate devices .

Energy Harvesting Discrete ICs

PN Type Photovoltaic

©
R1800 | Buck | \ i-cell
©
R1801 | Buck | \ iti-cell
(@)
R1810 | Boost 1cell

I’ Nisshinbo Micro Devices Inc.

Ultra Low Ig Discrete ICs

ype
RP118 LDO RP124 | LDO+BM
RP511 RP514
RP512 Buck RP515 Buck+BM
RP516 Buck/Boost
RP517 | Buck || RP60S |5y
RP604 |Buck/Boost

Low noise LDO

RP122
RP123

217



PMICs that support for Maintenance-free loT devices
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NSSHNBO
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. Vibration Operating MPPC
5 i w/ ACDC Voltage internally fixed
A ©) 2.0~5.3V 2.0~4.5v
(@) ~
% o R1800 | Buck Multi-cell O 2.0~5.5V 0.1V step 0.1V step 144nA
T Do o 2.2~5.3V 2.2~4.5V
9 | R1801 | Buck |y ticell O i 200nA
S A
2 o N 0.2~2.1V 2.0~4.5V
L R1810 | Boost 1cell O 0.35~2.1V 50mV step 0.1V step 600NnA
Type Iq Iout Vin Vout
RP118 LDO 0.2uA 100mA 1.7V-5.5v 1.2V-3.6V
RP511 100mA
Qw RP512 Buck 0.3uA 300mA 2.0V-5.5V 1.0v-4.0V
(]
+ RP516 100mA
(] - -
g RP517 Buck 0.3uA 300mA 1.8V-5.5V 0.3v-1.2V
&
o RP604 Buck/Boost 0.3uA 300mA(Buck) 1.8V-5.5V 1.6V-5.2V
= -
o) o 0.2uA LDO : 1.2V-3.6V
TIE .4(-{_%‘ g RP124 LDO+BM + 0.1uUA 100mA 1.7V-5.5V BM: 1/3, 1/4
=M = Z RP514 0.3uA 100mA Buck : 1.0V-4.0V
8 RP515 Buck+BM + 0.1uA 300mA 1.8V-5.5V BM: 1/3, 1/4
B2 5
m n -
S “| RP605 B“C':/BBI\;’OSt +°£;'3A 300mA(Buck) 1.8V-5.5V BI\14.:6\1/ /5'21\; .

RP122
RP123

400mA
250mA

10uA

8uVrms

PSRR (1k, 100kHz)

90dB,

65dB

1.9V-5.5V

1.2V-4.8V

I’ Nisshinbo Micro Devices Inc.

3/7



PMICs that support for Maintenance-free loT devices NSSHINBO

Technical Tips for Micro Power Generation/Energy Harvest/Maintenance-free IoT devices

Energy Harvesting Discrete ICs

Solar cells are applicable for

R1801

R1810

re{l}atively dim place Ph(‘ff]%voﬂfg“c Multi-cell Multi-cell 1-2cell

“Low start-up Power” solves this 19 194nA 200nA 600nA

issue. At low luminance Minimum 0.72pwW 1pwW IuW
environment such as indoor starting power @n 3.0V @V'”g"(?v evin S'gv'

laces, energy harvest with high veeL SO vest et
gfﬁcier’,cy is possible. 15» From 16 Lx, enerqgy storage is possible*

S Photovoltaic-Indoor AM1801 (Panasonic Solar Amorton Co., Ltd. )
https://youtu.be/ vdZiFDPkPs

Energy Harvesting Discrete ICs

Maximum power method operates a converter at the pink point in the figure so that the output

Solar cells have power of the photovoltaic cell is maximized.
l—MaXimum POWEF P0|ntJ - Current, power-voltage characteristics of - Input/output voltage of the gonverter
@ the photovaltaic element A . No light )
i , Me—tight [ e > ot

“Maximum Power Point =1 FREia 7 No load b lead

Ty — Current (A) ! 4—:—r>i<—>
Control” solves this issue. H Pover (W) | Meximum power At ,
At maximum power point, 54 ! VIN AN
energy harvesting from solar <° ! L —
cells becomes active and high i Set output voltage e T
efficiency energy harvesting E X vout L R
is possible. Output voltage(V) R Time(sec)

Maximum power method achieves low power consumption and size
saving while maximizing the power of the photovoltaic cell.

I’ Nisshinbo Micro Devices Inc. 417
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PMICs that support for Maintenance-free loT devices NSSHINBO

Technical Tips for Micro Power Generation/Energy Harvest/Maintenance-free IoT devices

Eneray Harvesting Discrete ICs This block operation prevents reverse current The charging in Cout is maintained .

= H Photavoltaic R1800K T Light is blocked.

When turning lights off, Solar ZANa Dnun 1 [ Reverse curentocaurs. |

cell cannot generate any power, ? /! % v , !
1 RGND = R1800K detects the reverse |
and reverse current from | , N current. j

storage devices may exist. = o |l T !

22 R1800K operates the
@ Buffer Logic | \ | Reverse | reverse current protection. )
. on time Current
“Reverse Current Protection” senerator [ Yrotecton| M ,
. - ) é’r’m; Light is irradiated. Returns

Function saves the storage . | __ tothe charge state. |

Reverse current protection ¢

>

power . opeiates atVmz2V [ R1800K stops the reverse |
,J:‘_ AGND ,J:‘ PGND L current protection. )

Reverse Current Protection helps stable operation and high efficiency operation of the System

Ultra Low Iq Discrete ICs RP605x |

Storage voltage level monitoring is ' MCU
required, measurement tolerance . DC/DC "’}“_Z vee
X low consumption current X —
space saving, well-balanced design — RPEOS 1
is the target. - —
— %

@ Monitor BM| Cam ADC
“Battery Monitor Function” solves T
this issue. Input voltage is divided 1 -
and bUﬁ:ered: The number Of Highly accurate measurement with a built-in ADC Problem is solved by dividing the input voltage
Components is reduced and Space requires dividing resistance of battery voltage @ to be with high resistance and high precision inside

; smaller than input impedance of ADC @. However, the IC and outputting buffered voltage.

SaVIng ' the path structure generates large leakage current, Buffer unit is designed for low power consumption. y

which increases supply current of the system.

Ultra low Ig (0.1uA) &Space Saving
I Nisshinbo Micro Devices Inc. 5/7



PMICs that support for Maintenance-free loT devices

NSSHNBO

Technical Tips for Micro Power Generation/Energy Harvest/Maintenance-free IoT devices

Ultra Low Ig Discrete ICs

Storage energy should consume
efficiently.

3
“0.5uA or less operating consumption
current of IC itself solves this issue.
Ultra Low Consumption current with
high efficiency, buck-boost DC/DC ICs
support wider input range.

Low noise LDO

Sensor’s accuracy should be higher
and higher.

3
High PSRR/Low noise output& Low
consumption current of IC itself are
realized at the same time, low noise
LDO series solve this issue.

I Nisshinbo Micro Devices Inc.

RP511/2

RP118 RP516/7 RP604 RP124 RP514/5 RP605
Type LDO Buck [Buck/Boost| LDO+BM | Buck+BM | B/B+BM
0.2uA 0.3uA 0.3uA
Iq 0.2uA | 0.3uA | 0.3uA | .5 4uA | +0.1uA | +0.1A
Vy=3.6V, Vour=3.3V
100 Input Buck/
—r——— (Battry) | Boost |
(1a=0.3uA) Y 604/5

RPGO2x
{1g:30uA)

RP605 Efficiency Stable output is possible with buck-boost. i

. Can be used up to the lower limit of battery.i |, Battery

0001 oo a1 1 10 100 .
capacity

OutputCurrent [ma]

Output noise PSRR

Viw= 3.8 V, Ta=25"C
Cw=none, Cour=1.0 pF, Ripple=0.2 Vp-p RP122/123

Typical Characteristics

8 pvrms Ml p
¥ ."-l'i#'_‘",ur'_*‘w"'ﬁ T:'_"m.

| %,
%, =
B
ol i
I : "
q L
Mgt

9.5 pA
(Iout= 0 mA)
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PMICs that support for Maintenance-free loT devices NSSHINBO

Supporting your loT system construction

« Ultra-low supply cutrent
~ Low noise

~ Low electromotive force
v Battery monitoring

utRA-LOW Rt
SUPPLY CURRENT RS, i

Ultra-low supply current Low noise

FPower management IC contributes to battery life Power management IC reduces noise influence

LOW s P e
ELECTROMOTIVE | %~ . [JBATTERY bd S
FORCE > Q MONITORING T i
Low electromotive force Battery monitoring
Power management IC supports energy harvesting technology ’ Power management IC capable of battery voltage monitoring ’
— https://www.nisshinbo-microdevices.co.jp/en/applications/iot/
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