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Figure 1. Forecast of Number of Sensors Deployed Annually
(Source: Sia and Tsensor.org 2015)
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Figure 3. Electrical Specifications of the FlexRB-20-6030,
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Table 1. COMMON LIGHTING OPERATING CONDITIONS

Weather Light Solar Cell

Conditions Source Time Facing Sensor Location | Lux Level*

Cloudy Winter Natural 11:00 am Sky Office, Near Window 415
“ “ “ Indoor Office, Near Window 230
T “ “ Outdoor Office, Near Window 630
“ “ 3:40 pm Indoor Office desk 200
T Ceiling Neon 11:00 am Ceiling Office Corridor 340
“ “ “ White wall Office Corridor 220
: : “ Ground Office Corridor 140**
“ “ 4:30 pm Ceiling Office desk 250
& Natural 9:00 am Window Automotive Dashboard 700
“ “ “ Ground “ 350
¢ “ “ Front seat ¢ 400

*Measurements made with the Luxmeter app from Velux running on iPhone® 6.

**Not recommended as operating conditions with actual configuration.

www.onsemi.jp

6



http://www.onsemi.jp/

& e Bl %E R 15

AETHDR LEFERICEDNT, W—RRT 4 VI VAT LEROBEDRE ZHBTE
F9,

RUDBIEZRIRT BRI, TNARADNKBEMAN S IRIILXF—2FEMTETDLLS5I12. F

AIDIRIILF—REITI—IANGTNELGY FEA, ROEY D3 o (HfTHERE) T, EE
FRINCEBLLSIEFIEFHEY FOHS FSAVIZTDODVWTEHERLET, T/NM ABN+HHT
FILF—ZRBLTEHEET S E. Y4202 FO—5(MCU)IXBIE/INS A —L DEESE
H. FrRILOER, BEAEERETLIVLELDYFET,

COFEBIEIMCUNEZEET I T4 TREICTHONS=H, BALIRILF—MN, TELE
FZ2LDE—a 2T L—LEZEETIDITTHATRITNEGY FEA,

2.6V 7 7
H,f"" /,/ /
1.6V - =
P 2s 2s 2s
,-"f/}f’
-— P :
10s preload
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Figure 5. Ragone Plot Helping us to Select the Adequate Storage Technology

www.onsemi.jp
8


http://www.onsemi.jp/

WY TYR=ZVRATLOBREF—RIZ, FYERHLCIRLFT—EENDELRIETY,
CNIZEFEREFHOCBREREICHT I EILORENEFENET, COIILEIRILF—
BEVATLICFRAYFUOILF1L— 2 (BLUZBHMOENEFERAT HHELS
., BDEGHEBDOE-OIZEYERTICAREELERY ., DRATLOEMRSPOBOM(I R M)AE
MLET, SHESLCEHLEERERICHNA. FyIHNEHICLLH, HEYSIHE%
ICY)a—>arvERYFET,

KDASHGEWNGEICREAMBENLELGWNT TYr—> 3 TR, aVTUoHR—RY
Ja—23arvDESHNERAMNBROENY Y a—avItBRYET, BIEEZERTLERZ
EETAIDITHRLBIRNNFT—HBELNDET, FBRBEENABEN—ARRTA2ITN
AANLDIRILF—Z—KHICIBELEY . BYAEREEDI VT UHZHEAT 55
. RBEAIBEAETY, PEHSAIRRNEENAHF LGRS, AT HIKELN—A
AADAMBEIZE > THRARANEBEENRFYFET ., AVT UV HOEBEENIFAREE L
UEIThE, REERRCRERRKETETT,

NyTNEELVAVTUoIR—Y)a1a—Y 3 DlAEL. BEEShEER(E VY.
Y4032 bO—SRE)ICHEHYGEEEZHET 5-OICHAEEDOLREILNBLETT,
JFOLR—RADEEZFRITHVATLTIE, 4VELEIASETEIZEL, oY HPTAH
Oy FA—SDANEFSHEAZXFBADLENLLSHYFET, BEFE1.8~33VODIRHAEEIC
BEhEDIZE, RFYTEIOUVEEEBRAVETT, AVTUHR—X I RTLTIE,
ERLE-EFECHHALTEENLTILT S0, MEH A VILFRICKELEELTHNEL
LHAEAREEAHYET, ChiFEDEUHPIT/ 030 FO—5TEZHFANORA
H, HBBEXEZLREILT HEOHICRAIGHIADLXF 2 L—EINRETT,

www.onsemi.jp
9


http://www.onsemi.jp/

RSL10OKBEHMTILFE U YR—F

'Figure 6. RSL10 Solar Cell Multi-Sensor Board

RSLIOKBE < ILFt > HHR— K(RSL10-SOLARSENS-GEVK)I&, A¥— kEILT 1
0. AR—FrhR—L, BEUAUVERRMN) =40 E. NYTUFEDITZ7 TV r—2 3
VRITOBFEMEAE TS Y P I+ —LTT, Kih— FIZERKRIEE H DBluetooth Low
Energy#E#£SoC (RSL10)ZX—X & LT, BREVCEERERAOEHRD Y (X7 — F38#4
MEE+ 9 BMA400, R ¥ — FEE+R Y BME280. [LEET ¥4 JLRE R U NCT203)
EHATWET,

AR—FiF, BEIR+, BE, BRO47FOEERIVTUY, JOFS530598&
UOTNYTREA VA TI—R, BLUEHKIN-KBEMBLIKATLET,

TNARFEERERINSIRILF—ZHEMLTWEEH, BEfPB LU I RILT—FER

FDVRATLEERD) =0 FINSKTEHIENEETY, TDE=HIZ, BIEFFIEERLDO
(NCP170)2 E. LW DADRAT— FTNA REBIR L THR— RIZEZELTWET.

HF/

PV CELL Sl 10Vmax

Figure 7. Conceptual View of the Multi-Sensor Board
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BLE5.0

Figure 8. Complete System Outlook Including Sensor, Gateway and Cloud Service
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Connectiv

Figure 9. Battery-free Windows Sensor Demonstration at Embedded World 2019
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Figure 11. Start-up Circuit Schematic
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Figure 12. Start-up Circuit Behavior
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Figure 13. RSL10 Solar Cell Multi-Sensor Board
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Figure 14. Battery Free Multi-sensor Node as Demonstrated at EWC 2019
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madn_Loop()s

void Main_Loop(void)

boal sleep_allowed = false;

while (1)
{

stiser_is_expired(Rsanple_rate_tiner))

TRACE_PRINTF(“sample_tin

EEEO00E000E

Companents| Device| Packs.

iritable Smartlnsert | 64:63

Figure 15. RSL10 Software Development Kit (SDK)
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i= app_configh I3

i= CMSIS Configuration Wizard

Opticon Value

* Solar Harvester Settings
SYSCLE Frequency [MHz] 8 )
Advertising Interval [ms] 1000
Adv, Intervals per sensor measurement 10
Low Veoltage Recovery Time [ms] 10000
Advertisement Complete Delay [us) &000
Capacitor Voltage Threshold [m] 2500

LED Indication During Advertisernent
~ BMEGED Sensor Settings
w Temperature measurement
Oversampling
» Pressure measurement
Oversampling
w Hurnidity measurement
Oversampling
[IR Filter Size

“FREFEARYE

<

Adv. Intervals per sensor measurement

Determines how many advertising packets will be sent for each sensor measurement.
Mew sensor measurement will be done on each N-th advertising interval.

Default: 10

Source Editor | CMSIS Configuration Wizard

Figure 16. Configurable Parameters Shown in the CMSIS Configuration Wizard
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YF—ADHEEZOHBDT KAA A RIERSNE L. EVHORENRS a2 —
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R5L10 ADC measures Wy regulalor enabled Read B process W, o, FERUEA DY Adveriise measured dala RSL1OD

1" wakeup Wy, vollage BMEGED POR BMEGS0 dala disabded Broadcast only enlers sleep
Load BMEGE0 R5L10 BMEGRD measuremen t R5L10
||||| urement enters sleep temperalure, humidity, pressure 2wk eup
cordiguration

ansd start
measurement

My il & ; : Al gt ik el

Figure 17. Typical Operation Cycle with Sensor Measurement and Advertising
(3 V Power Supply, Advertising Interval set to 1 s, and Sensor Measurement
during Every Advertising Interval)
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foygdrive/c/Program, Files/IronPython’, 2.7/ipy.exe C/Us...

Found device: ~
Time: 2019-03-06 14:21:47.034000
Mame: SolaRSL10_V2_E
UuID: 00000000-0000-0000-0000-60c0bfOde2d2
Advertisement data:
Flags: Ox04
LongLocalName: SolaRSL10_VZ_E
ManufacturerspecificData: Ox6203450B7B0792018544
Company Identifier: ON Semiconductor
Environmental sensor data frame: Owxd5L
Temperature: 29.39 degC
Humidity: 19.38 %
Pressure: 99748 Pa
Found device:
Time: 2019-03-06 14:21:57.052000
Mame: SolaRSL10_W2_E
UuID: 00000000-0000-0000-0000-60c0bfOde2d2
Advertisement data:
Flags: Ox04
LongLocalName: SolaRSL10_VZ_E
ManufacturerspecificData: Ox6203450B7B0792018544
Company Identifier: ON Semiconductor
Environmental sensor data frame: Owxd5L
Temperature: 29.39 degC
Humidity: 19.38 %
Pressure: 99748 Pa

W

Figure 18. Displayed Sensor Data as Captured by the RSL10 USB Dongle
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Bluetooth is a registered trademark of Bluetooth SIG.

ZigBee is a registered trademark of ZigBee Alliance.

Android is a trademark of Google LLC.

I0S is a trademark or registered trademark of Cisco in the U.S. and other countries and is used under license.
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