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Autonomous wireless multi-sensor node powered by PV cells and
based on SPV1050 (SPIDEr™)

Data brief

Description

The STEVAL-IDS002V1 device is a complete fully
configurable energy reference design wireless
sensor node powered by a photovoltaic module
soldered on the top. It is composed by a fully
integrated transmitter board which contains a
temperature sensor, an air pressure sensor and a
3-axis accelerometer MEMS sensor powered by
the SPV1050 device. Moreover a microcontroller
and an RF Sub-Giga transmitter all by ST are on
board. The system has a receiver companion
powered through a USB cable by the PC. For
further details on the SPV1050 device please
refer to the related datasheet. The reference
design kit is supported by a software user-friendly
GUI able to show PV module and battery
electrical characteristics, conversion efficiency,
MPPT accuracy and sensors readings.

The transmitter module is based on an
STM32L151 low power microcontroller which
controls sensors configuration and data
communication. A digital temperature sensor
(STTS751), a pressure sensor (LPS331AP) and a
3-axis accelerometer (LIS3DH) are connected to
Features the microcontroller through the I2C bus.

e Autonomous wireless sensor node based on
ULP energy harvester and battery charger
SPV1050

o Typical use case with 3-axis accelerometer,
temperature sensor and air pressure sensor on
board

e PV module soldered on top
e Lithium coin-cell battery

o User-friendly software GUI for system
configuration

e |t can be used with power monitoring board for
efficiency and all fundamental electrical
parameters measurement

e RF receiver board powered by USB
e All ST component offer
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For further information contact your local STMicroelectronics sales office. www.st.com
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Transmitter board schematics and bill of material

STEVAL-IDS002V1

Table 1. Transmitter board - bill of material

Item | Qty. Designator SCI part number Value
1 1 BT1 BATT-CR2450-3V6 36V
2 9 | C1,C2,C3,C7,C13,C15,C33, C42, C43 | CCERSMD104-0402M 100 nF
3 1 C4 CCERSMD226-0603V 22 uF
4 2 C5, C6 CCERSMDO060-0402 6 pF
5 1 C8 10 uF - DNM
6 2 C9, C20 CCERSMD106-0603R 10 uF
7 1 C10 CCERSMD105-0603T 1uF
8 1 C11 CCERSMD101-0402M 100 pF
9 3 C12,C16, C28 CCERSMD331-0402 330 pF
10 1 C14 CCERSMD105-0603T 1uF
11 2 C17, Ctun1 DNM
12 2 C18, C23 DNM
13 1 C19 CCERSMD221-0603 220 pF
14 2 C21, C31 CCERSMD221-0402 220 pF
15 1 Cc22 CCERSMD070-0402 7 pF
16 1 C24 CCERSMD024-0402 2.4 pF
17 1 C25 CCERSMD036-0402 3.6 pF
18 2 C26, C27 CCERSMD180-0402 18 pF
19 1 C29 CCERSMD103-0402M 10 nF
20 1 C30 CCERSMD015-0402 1.5 pF
21 1 C32 CCERSMD020-0402 2 pF
22 2 C34, C35 CCERSMD105-0603T 1 uF
23 | 1 C36 CCERSMD104-0603T 100 nF
24 2 C37,C38 CCERSMD105-0603T 1 uF
25 2 C39, C40 CCERSMD476-0805K 47 uF
26 1 C41 CCERSMD103-0603R 10 nF
27 1 C44 CCERSMD474-0603P 470 nF
28 1 CN1 USB-MICROB-SMD uusB
29 1 CN2 SAM-TSW10208GSRA Header 2
30 1 Ctun2 DNM
31 4 D1, D2, D3, D4 DBAT41M-SMD Schottky
32 1 J1 BNC-SMA-9EL-SMD BNC
33 1 | No reference: antenna to be screwed on J1 LPRS - WR868 868 MHz to 915 MHz,

SMA antenna

34 1 J2 STRIP2PM JUMPER
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STEVAL-IDS002V1

Transmitter board schematics and bill of material

Table 1. Transmitter board - bill of material (continued)

Iltem | Qty. Designator SCI part number Value
35 6 J3, J4, J5, J6, J7, J9 STRIP1X3-M-SMD ST_19_STRIP3_100M_V_
36 | 1 J8 SAM-SMH10802GD Header 8X2
37 1 JP1 SAM-TMM10302GD STRIP2X3
38 1 L1 INDLQM21FN100M70 10 uH
39 1 L2 IND0402CS-27N 27 nH
40 1 L3 INDLQG15HSR10J02 100 nH
41 1 L4 DNM
42 1 L5 INDLQG15HN3N6S02 3.6 nH
43 1 L6 INDLQG15HN5N1S02 5.1 nH
44 1 L7 RESMDO000-0402 0Q
45 1 L8 INDLQG15HN18NJ02 18 nH
46 2 L9, L10 INDLQG15HN15NJ02 15 nH
47 1 L11 INDSMD4,7UH82464 Antenna
48 1 L12 IND-LPS4018223ML 22 uH
49 1 P1 STRIP40PMD90 STRIP 8 POLI
50 | 13 R1,R2, RSRZR(;‘FTZSBRI;;RF:;B R18, R19, RESMD101-0402 100 Q
51 2 R6, R7 RESMD100-0402 10 Q
52 2 R8, R9 RESMD104-0402 100 KQ
53 4 R10, R11, R12, R13 RESMD103-0402 10 KQ
54 1 R14 RESMD561-0402 560 Q
55 1 R15 RESMDO000-0402 0Q
56 2 R21, R29 RESMD754-0603 750 KQ
57 1 R22 RESMD244-0603 240 KQ
58 1 R23 RESMD124-0603 120 KQ
59 1 R24 RESMD104-0603 100 KQ
60 1 R25 RESMD4223-0603 422 KQ
61 1 R30 RESMD823-0603 82 KQ
62 1 R31 RESMD105-0603 1 MQ
63 1 R32 RESMD125-0603 1.2 MQ
64 1 R33 RESMD562-0603 5.6 MQ
65 1 R34 RESMD185-0603 1.8 MQ
66 2 R35, R38 RESMD305-0603 3 MQ
67 1 R36 RESMD106-0603 10 MQ
68 | 1 R37 RESMD684-0603 680 KQ

3

DoclD025596 Rev 3

717




Transmitter board schematics and bill of material

STEVAL-IDS002V1

Table 1. Transmitter board - bill of material (continued)

Iltem | Qty. Designator SCI part number Value
69 | 1 R39 RESMD5361-603-01 5.36 kQ
70 1 R40 RESMD2051-0603 2.05 kQ
71 1 SWA1 PULS-B3U1100-SMD SW-PB
72 4 SW2, SW4, SW6, SW7 STG3220QTR-SMD STG3220
73 4 SW83, SW5, SW8, SW9 STG5223QTR-SMD STG5223
74 2 SW10, SW11 RS 712-2558 SW SLIDE-SPST
75 3 TP1, TP3, TP17 TEST2 TEST2
76 2 TP2, TP4 TEST2-R TEST2
7| e | oL T T
78 1 U1 STM32L151-SMD STM32L151CB5T6
79 1 U2 STTS7510WB3-SMD STTS751
80 1 us LIS3DH-SMD LIS3DH
81 1 U4 LPS331AP-SMD LPS331APY
82 1 ub SPIRIT1QTR-SMD SPIRITH
83 1 ueé M24LR64ER-SMD M24LR64E-R
84 1 u7 STLQ50C-R-SMD STLQ50
85 1 us PTR-SFH5711-SMD SFH5711
86 1 U9 ST715MR-SMD ST715MR
87 1 u10 STLQO15XG25R-SMD STLQO15XX
88 1 Ui KIT-EXT SPV1050
89 2 u12 PANN-AM-1801 PV PANEL
90 1 Ui13 BATT-HOLD-2450 BATT-HOLD-2450
91 1 VR1 RTR-3312-2M-SMD 0-2MQ
92 1 X1 Q4MHZ-SMD-RISZ 4 MHz
93 1 X2 Q32,768-ABS07SMD XT-2PIN
94 1 XTALA1 Q50MHZ-TXC7M-SMD 50 MHz
95 1 CX1 CCERSMD225-0805X 2.2 uF

8/17 DocID025596 Rev 3 ‘,_I




STEVAL-IDS002V1 Transmitter board layout
2 Transmitter board layout
Figure 5. Transmitter board - top layer view
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Figure 6. Transmitter board - inner layer 1 view

50120131052

106, 50

Sf e
00°69%

3

DocID025596 Rev 3

9/17




Transmitter board layout STEVAL-IDS002V1

Figure 7. Transmitter board - inner layer 2 view
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Figure 8. Transmitter board - bottom layer view
106,50
] —
‘\_._/I L ]
' + ')
@
Q
o
) -
ee® (=2
ool !1=5
z23% 2]
1 1 (7
1 e
[
®
L)
] P +
prpepepg
AV AVAVAVEVEVEVEV]

3

10/17 DoclD025596 Rev 3




€ AdY 965520dI°0d

LI/

VDD
= ——Cc12 = J—013
1uF 100pF
C14 — C15 —
330pF "1 100nF -
P03 ) Chi07
GPIO2 25,57
PIO1
EEENE
u3
[o) < SPIRIT1
38933
IOlologj—’c L1 10uH L2 27nH
- - u n
GPI00YeHO0 T {Gpio 0~ © b (2 SPIRIT SDN . ~SpiRIT SDN
SPI_MISO a5 SDO SMPS1 YYYN YT
SPI_MOSI 3 3 T RS 1
SPI_MOSToe5sar k4] SD! SMPS2 (—> c16 c17 c18
SPI_SCLK )25 Nss 5| SCLK S T 1uF 100nF 330pF
SPI_NSSo> csn  _  REXT L3 ’
X @ 100nH — = =
Ox2xTT @ J__ n - = - c19
S235% 5] = 4
n.c.
S s S PN L5 L6 L7 N.C.
|
| 3,6nH 5,1nH J_ 0RO J_ 2200F ]
= ——Ctun1 c21 c22 c23 BNC-SMA-FEM
N.C 7pF 2,4pF 3,6pF END LAUNCH
XTAL1
[
L8
Cc24 2
18pF VDD 18nH
—— = 50MHz
B ™
C26
c27 c28 C29
10nF T33OPF Il Il
Il I
= 1,5pF 220pF
L9
15nH
L10
—Lcso 15nH

.|||—|
N
°
n

AMO03479

/Id1IWSUR] 4Y - J11eWaY9S pieoq JaAI99dYy ‘6 2.1nbi

J9AI9091

€

[eL1d)ew JO |[Iq pUe So1ewayds pieoq 191999y

LAC00SAl-TVAILS

|elIS1BW JO |[Iq PUB SI1BWaYIS pIeoq 191999y



YAVA!

€ AdY 965520dI°0d

U1
VDD VDD_1 48 VDD
o Vicd vdd 3
SPIRIT SDN 2 -3 [47_onp |
TP1 P2 SPIRIT SDN)6scaaN 3| BS13 Ve 3 [ae c3
0SC320UT 4| po)a Pee s 100nF
TESTPOINT TESTPOINT OSCIN 5 44__GND
N -2 OSC_IN _BOOTO (42 L
TP3 TP4 VDD her 8 | 0sC_ouT  PB7 (43 =
VDD GND 8 NRST PB6 21
TESTPOINT TESTPOINT OND 8 | vssa PB5 o1 %ot
vdda PB4
P1 0 39 TDO
PAO PB3
— R5 1 2 1 PA1 PA15 38 TDI
= 10K TRST 3 3 2 37 TCK
I PA2 PA14
) o5 6 37| Phs o'y [36 VDD
e 10R D Tok—4 % SPNSSYSE-SotR 5 P4 Vss 2 |58 %’}gIcz
D- - R6 SPI_SCLK PA5 PAT3
3 R3 T0R D+ 10K 11 2 SPI_MISO 6 33 D+ 100nF
D+ SPI_MISO PAG PA12
4 GND 00 | | 3 ) SPI_MOSI 7 32 D-
GND | : NRST b . SPI_MOSI T a7 PAT1 (32 L
SHIELD R7 PBO PAID ol =
0K 17 8 9 30
PB1 PAg 30 ¢
USB 0K 19 20 20 29
Ra PB2 PAg 22 ¢
c10 21 28 XGPIO3
RS PB10 PB15 P93 &Pio3
47UF ™ e 27 | PBI Pos [27_GPioa s2E93
o3 N FLAT 20 POLI 96+ VQGDND 5] Vst PB13 |28 —Chigy<GRIo]
-4 - vdd 1 PB12 GPIO0
- - —Lc1
:I:’IOOnF STM32L151CB5T6
X1
OSCIN 1 ,Tl 3 R9 OsScouT
NRST YooR
U2 52 2
R14 4MHz
5V 4 1IN ouT 2 g o VDD 34
0.01R % NC ; JUMPER [ swi1
c7 cs GND FB 1 c9 =—c11 1 RESET =
100nF | N.M. STITEVR M ] 10F | NM. A,
SOT23-5L N 22uF
= = = = = 12 R10 OR x2
0SC320UT 1 .|:|. 2 OSC32N
1 I
cs5 Lo

AMO03480

19]]041U020491W - DIJEWBYIS PIROq JaAI9I3Y 0L a4nbi4

[eli91eW O |[Iq PUB SOIIEWaYIS PIeoq J9AI9I9Y

LAC00SAl-1VAILS



STEVAL-IDS002V1

Receiver board schematics and bill of material

Table 2. Receiver board - bill of material

Qty. Designator Part number SCI Comment Part description
5 C1, C2, C3, C15, C17 | CCERSMD104-0402M | 100 nF Mult. cer. cap. 16 V SMD 0402
1 C4 CCERSMD226-0603V 22 uF Mult. cer. cap. 6.3 V SMD 0603
2 C5, C6 CCERSMD060-0402 6 pF Mult. cer. cap. 50 V SMD 0402
1 Cc7 CCERSMD104-0603V 100 nF Mult. cer. cap. 50 V SMD 0603
2 C8, C11 N. M. Mult. cer. cap. 6.3 V SMD 0603
1 C9 CCERSMD105-0603M 1uF Mult. cer. cap. 25 V SMD 0603
1 C10 CCERSMD475-0603 4.7 uF Mult. cer. cap. 6.3 V SMD 0603
1 C13 CCERSMD101-0402M 100 pF Mult. cer. cap. 50 V SMD 0402
3 C14,C18, C26 CCERSMD331-0402 330 pF Mult. cer. cap. 50 V SMD 0402
2 C19, Ctunt N. C. Mult. cer. cap. SMD 0402
2 C20, C29 CCERSMD221-0402 220 pF Mult. cer. cap. 50 V SMD 0402
1 C21 CCERSMDO070-0402 7 pF Mult. cer. cap. 50 V SMD 0402
1 Cc22 CCERSMDO024-0402 2.4 pF Mult. cer. cap. 50 V SMD 0402
1 C23 CCERSMDO036-0402 3.6 pF Mult. cer. cap. 50 V SMD 0402
2 C24, C25 CCERSMD180-0402 18 pF Mult. cer. cap. 50 V SMD 0402
1 c27 CCERSMD103-0402M 10 nF Mult. cer. cap. 50 V SMD 0402
1 C28 CCERSMDO015-0402 1.5 pF Mult. cer. cap. 50 V SMD 0402
1 C30 CCERSMDO020-0402 2pF Mult. cer. cap. 50 V SMD 0402
1 J1 BNC-SMA-9EL-SMD BNC Female SMA end launch jack
y | Noreference:antenna | ppg_ \Rgeg Antenna 868 MHz to 915 MHz, SMA antenna

to be screwed on J1

1 J2 STRIP2PM Jumper Male strip 2 poles
1 L1 INDLQM21FN100M70 10 uH SMPS out inductor - Murata LQM21 series
1 L2 IND0402CS-27N 27 nH SMPS out inductor - Coilcraft
1 L3 INDLQG15HSR10J02 100 nH TX PA choke
1 L4 N. C. SMD inductor 0402
1 L5 INDLQG15HN3N6S02 3.6 nH TX LPF 18! series
1 L6 INDLQG15HNS5N1S02 5.1nH TX LPF 2" series
1 L7 RESMDO000-0402 0Q Resistor 1/16 W 1% SMD 0402
1 L8 INDLQG15HN18NJ02 18 nH TX LPF 2" series
2 L9, L10 INDLQG15HN15NJ02 15 nH TX LPF 2" series
1 P1 M.20.90 LP 20 Flat 20-way flat connector (horizontal)
1 P2 SAMTECUSBB uSB SAMTEC USB B connector, right angle
2 R2, R3 RESMD100-0402 10 Q Resistor 1/16 W 1% SMD 0402
1 R4 RESMD105-0402 1 MQ Resistor 1/16 W 1% SMD 0402
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Table 2. Receiver board - bill of material (continued)

Qty. Designator Part number SCI Comment Part description
4 R5, R6, R7, R8 RESMD103-0402 10 KQ Resistor 1/16 W 1% SMD 0402
1 R9 RESMD561-0402 560 Q Resistor 1/16 W 1% SMD 0402
1 R10 RESMDO000-0402 0Q Resistor 1/16 W 1% SMD 0402
1 R11 N. M. Resistor 1/10 W 1% SMD 0603
1 R12 RESMD9761-0603 9.76 KQ Resistor 1/10 W 1% SMD 0603
1 R13 RESMD562-0603 5.6 KQ Resistor 1/10 W 1% SMD 0603
1 R14 RESMDORO01-0603 0.01 Q Resistor 1/10 W 1% SMD 0603
1 SWi1 PULS-DTSM61-SMD Reset Pushbutton_SMD
2 TP1, TP3 TEST2-R TEST2 PCB test point - raised loops
2 TP2, TP4 TEST2 TEST2 PCB test point - raised loops
1 Ut STM32L151-SMD SIgABSEZ).IFQS Microprocessor - SMD LQFP48
1 U2 ST715MR-SMD | ST715MR | 19N i”p‘:;g&g?gf_'sngrgg\_'éEo linear
1 u3 KIT-EXT SPIRIT1 ST
1 X1 Q4MHZ-SMD-RISZ 4 MHz 4 MHz SMD RESONATOR
1 X2 Q32,768-ABS07SMD XT-2PIN QUARTZ ABRACON SMD ABS07
1 XTAL1 Q50MHZ-TXC7M-SMD | 50 MHz QUARTZ 50 MHz SMD TXC 7M series
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Receiver board layout

4 Receiver board layout

Figure 11. Receiver board - top layer view
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5 Revision history

Table 3. Document revision history

Date Revision Changes
28-Nov-2013 1 Initial release.
Updated Figure 4 on page 5 (replaced by new figure).
21-Mar-2014 2
ar-20 Updated Table 1 on page 6 (added item “95”).
18-Dec-2015 3 Updated board photo on the cover page.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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