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1 2 3 [ N 5
L3V Ybee Module RS485 / RSL422 transceiver
7 Part Number:XBP24CDM Non-isalated, Low Cost, Full-duplex
art Rumber: Quiescent Power 375 pA (Typical) Read Enable RE = 0
67 . Shutdown Supply Current 1 pA
+3V3
Lu7 100n 17
IC15 20l 1u po
Xbee Module ~i[ N 9 3
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1 vee D100 29 115 - Icg 3| ISL3170E
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% NC ON/SLEEP 1; XBEE_SLP_STAT R7
XBEE_SLP_RQ SLEEP_RQ/DTR DIO7/CTS XBEE_CTS ONF] DE (RTS1)
10 f Gnp SPI_MOSI L RS422 TX-— _, 717
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RS422 TX:+ _*_1 161y {IXp1)
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GND z
i
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Meteostation Sensor )
While measuring wind direction power consumption increase Current cca 600uA +3V3 Power Switch RS232 transceiver
252312 %r TTL/tCXOtS lo%_ic }Devels b[;:lsed (TJn Jijm%ers
AVDD_REF_3V3 +3V3D upply Current, Automatic Power—Down lyp u
Jsipiox ; AVDD_REF_3V3 R16 RNB W et FORCEOFF Driver Always On
B 1k — b
1 WINDDIR = 55 l WINO DR ¥ MIC2091-1YM5-TR +3V3
2 | A=t WIND_SPEED (F3V3_COZ_FAULT 4 | FROTT viN L vt ICL3221E ot 1 1100n - o
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= DIN  —>o— DpouT {UTXD1)
3 R5252 RX 9 lrour —<p- RIN|-B URXDL
4 11N TNVALID pL0 STATUS.R5232
12 | FORCEON TFORCEOFF PLE6— > +3v3
Enviromental Sensor uE
BME280 GND GND Jumpers RS232 to TTL/CMOS
pressure, temperature, humidity R17
DNP
CO2 Sensor LI
13 +3V3 MSH-p/c02/5/v/p R23
SPOX—4 Operation current range 75 - B5mA
1 R37 Continual current consumption while working (heat generator)
2 12C_SDA /
75R (TDI_TWD1)
3 12C.SCL 78R {TDO_TWCK1)
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Active Power Consumption 32 mA @ MCK 48 MHz
CryStal Power Sleep Mode Fast star—up through WKUPO—-15 pins
R45 +3V3 Typical Current Consumption for Sleep Mode 14 mA @ MCK 48BMHz
Typical Current Consumption for Sleep Mode 20 pA @ MCK to Fast RC 32kHz
AVDD_REF_3V3)—{DNP}— ! on 1 ¢
= 10u/100mA Typical Current Consumption in Wait Mode 14 pA @ all clock stoped No wake—up sources
= uzivem a+3V3 Backup Mode RTT used, One WKUPx enabled
N o IC4A N 23 L5 Backup Current Typ up to 5 pA
5 N5 33 ATSAM3S4C o Lo
z z3 @~ >
= =S|z ADVREF |1 100p IC4C
w
Jo oo 2 ATSAM3S4C
o O | T
10 GND STATUS_CHARGER)—3— PBO/AD4 PAO/WKUPO |24 (TEST
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=5 STATUS_R5232 PB1,/AD5 PAL/WKPU1 MCDA3_CD
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. . . UTXD1 91 pB3,/UTXD1,/AD7 PA3/NPCS3 |00 XBEE_SLP_STAT
100n |4u7  |&4u7 (USB_D—) 88 {pB10,/DDM PAL /WKUP3 22 XBEE_SLP_RQ
N . (USB_D+) 89 {pp11,/DDP PA5/RXDO |23 XBEE_DOUT
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z : z »61 1157 PAL1/WKUP7 42 CS_AD/12
4 |:||—‘3 » "—||:||—" 100n |2u2 +3V3 PAL2/MISO ‘3*; MISO
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& 26 cs52  |c57 s 73 PA29,/MCCK MCCK
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v v %82 fpc2o
GND GND  GND x84 Ipcoy
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+3V3_SD_CARD FAULT—20 1 pc23
%22 | pcok
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= +5VD_ENABLE 13 peas
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[F}
xEREpR Status LEDs %24 pc2g
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Boost converter +5V
Supply Voltage Reference and eripherial components
MaE(?myal Outgut Current 25 p P P
A logic high (>90/ of VIN) W|ll enable the regulator output.
Case: 23V — 2.3V * 95 % = 0.115 V (Uce_sat_max) PNP pre—biased Transistor
Quiescent Current — PFM Typ 19 UA
SU’I(ESCtEEt Clurl'\l?ﬂitt— Pyl'\lM TZ(EOZZS (100mA lout)
. utput Ripple Voltage Typ m mA lou
Enable Logic
Comp Pre—Biased Dual Trans 100kOhm
PNP section: L6 J1
Collector Emitter Saturation Voltage Max 100 mV @ lc<5 mA A~ SW +%/D +5VD
Emitter Cutoff Current IEBO Max —0.5 pA 4u7 IC7
Collector Cutoff Current ICBO Max —0.5 pA —| MCP1640T—I_CHY
+VIN 6 tlvin & vour|2 Q+5VD
+5VDEN 3 |y
& 2 4
0| 0| | = GND VFB
E c28 C29 C76
4 ED & —_ 10 10
2 » Lu7 u u
c
o
i Y m =
A% A% A%
é% ég GND GND GND GND GND
(= O
i |
N A%
GND GND GND
) Buck—Boost converter +3V3
Power Switch Vout = 3.3V
Vin = 2.4V - 5,5V
+5 / Battery Up to 800-mA Output Current at 3.3 V in Step—Down Mode (VIN= 3.6 V to 5.5 V)
17 Up to 500—-mA Output Current at 3.3 V in Boost Mode (Vin > 2.4 V)
+5V +VIN Quiescent current 25 uA typ
O
D11
+5VD D L1 242 12
BAT60J
IC1 +3V3 +3V3
Q5 TPS63031DSKT
BATTERY_PACK DMP3099L_7 VIN g H 12 i
+ + .
BATTERY_PACK_+D 3 2 -[ P VIN vouTt <1+3V3
EN FB 10
+|ch €15 |c1 YSUX 8 lvsux 7 |3 +|cs
e c2 7_{pS/SYNC PG |3 —
470 |10 [100 == 9 1eND PGND |1 o [10u 474
100n
Threshold 1V
10 off if Vg>1.5-2V ~ AV ~ ~ ~ AV
GND GND GND GND GND GND GND GND GND
GND
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Switch

Current Limit 100 mA
+3V3 +3V3 To prevent continuous consumption

i

+3v3D—T
5 Ic13
@ MIC2091-1YM5-TR
{+3V3_SD_CARD_FAULT 4 FAOTT viN L

[+3V3_SD_CARD_EN 3 1N vouT |2 +3V3_SD_CARD
2 1 GND
. 63 62
un
o
100n 10u
<~ <~

GND GND GND GND

[10ok]
R35
68k
RN3

1L L)L P SD Card
N SCHALBO419 ESD on SD card?

DAT2 VDD -2 Card Example: SFSD4096N3BM1TO~I-GE-2B1-STD

DAT3/CD Maximal Current consumption BOmA
CMD

CLK
DATO

DAT1 VSS ﬂ

GND

o0 N (U1 [N (N |

Memory

Serial Flash SST26WFO80BT—1041/NP NOR Flash 4Mb SQl Flash Memory 1.8V
Parallel Flash SST39VF1681 2M x8 CMOS Multi—Purpose Flash Plus (MPF+)
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2 3 [
LDO +5V
Output Current 1 A max
Dropout Voltage 200 mV @ 500 mA Output Current
DC plug IC18 +5V
12 . F2 coLAR . AZ2940D—5.0TRE13
(o i ] * * IN ouT D +5V
Saolar Cell 3 m
Vock= 7V tout d _/\_E. ;,I: g %
peak power output aroun PJ—006B
6 V at 378 mA SV, HE77 L8
iy o V_SOLAR| o o~ p—
o 10u 10u
= ~
wnv o
[n 4
N A A%
GND GND GND GND GND GND
USB T
F1 D13
V_BUS I ] ° N
> ~ L ! Al
143 0N Z 1A wi  BAT60)
USB_Vertical u =
1 IC3 b
—w VBUS L IP4234CZ6
<> |5 p.—31li00 /02 -4 (USBD+)
D+ 2 5 N
== 5 2 D-— 1 GND VP 6 e
222 pday 1/0_1 1/0_1 (USB_D—)
c9 =
™~ WO| WD ——
<o
IJ q 1u ﬂf
SANES ~ 7
Wy o GND GND GND
) GND
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+5VD

+3V3

Buck Battery Charger
Charging current regulation Battery cell chemistry NiMH Batte ry Pack
Current input awg = (Vcharge/Vin) * 2 AA battery in series . .
charge current * buck_efficiency Charging current 380mA ﬁlaﬁ b/at,:(lalzglil:essr:leeriistr
Current input awg = 25 /5 * 0.38 / 0.8 = 0.23 A Fast charge time 225 minutes y
Impedance threshold 0.21 R to prevent charging of non—NiMH cells J40
o g e
o Q2 O Q3 @)
DMP3099L-7 DMP3099L-7
47y BUCK N BATTERY_PACK_+
o _93
~i ——
c5 Cé6 Cc69 = C70 c71 Cc72 = THM2
(7]
- - - 2 - - - R42
10u  [10u |1u 2 10u  [10u  [10u JCHR_GATE §<——{1§K}——4' x
o g1 P
E|N o = = HE
GND GND GND GND — +5V = [} B2 B1
GND  GND  GND = EJm Ic2 J39 =
T T Ds2712 BAT_MID t S == 1013 & 1013
+3V3 1 lcct VP2 b RLO -
LED 23 w2 |¢cs VP1 BATTERY_PACK_MIDDLE el m
+3V3 27 STATUS_CHARGER 3 |\ kp1 THMZ — o
D3 {;————————iL—vss THM1 THML N N
5 %2 LED2 VDD 5<__{£§%}__4' .= —
CS0UT 6 _csout ™R + R
Z_{yN1 cTST N £
8 _fvNo DMSEL Y S
E
Charge rate (A) = 0.125 (V ) / RSNS 145
0.38°A = 0.125 V / 0.33 oo BAT-
Impedance threshold (R) = (8000 / CTST) * (1 / Charge rate (A)) et/3 |100P .
0.21 R = 8000/100k * 1/0.38 A
Fast charge time (minutes) = 1.5 * TMR / 1000 R34
225 minufes = 1.5 * 150k /1000 —1 1 BATTERY_PACK = .
33mR
RSNS
%
GND
AA NiMH battery cell average
1900 mAh
V=12V

recharge lifetime 2100x

AA Alcalic Battery
type: LR6

V = 1.5V

2700 mAh

D> BATTERY_PACK_+

M
~
[24

o V-BAT __IV7gaT)

Cc10

100p

GND

[Tok]

properties:

https://michaelbluejay.com/batteries/rechargeable.html
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2 3 " 5
LDO +3V5 REF 3V3
PSRR: 68 dB . .
. Low Typical Operating Current: 140pA
Load Regulation 12 mV Power Supply Rejection Ratio PSRR 94 dB
Low 1Q: 35 pA Dropout Voltage Max 200 mV
Output Noise Typ 20 uVp-p
+35VD J46 47
"’8/5 When +5VD powered IC always On RECS"’ E E OPA
IC10 IC6 + +
TLV70235 MCP1501T—33E_CHY o U2
+5VDD LN ouT -2 +3V5 6 lvbp out -+ 3 [LVB541DBVR
. 5 1GND(3)  GND(1) -2 c34 AVDD_REF_3V3 rAVpD_REF_3V3
33 SN = c11 5 ISAHDN  GND(2) |2 36
p— p— 2u2 ! p—
1u ~N 1u N 100n
m = l
(=] (o] [
(Tg)[ns <|
~ ~ ~ 5 ~
GNDA GNDA GNDA GNDA GNDA L @ GNDA GNDA
GNDA
REF_AD7124_+
+3V3
+3V3
Voltage Switch
Power Supply for AD7124 sensors
Current Limit 100 mA 1\ 1\ W
Reverse current blocking (0GI)
ofy  1c12
Sl MIC2091-1YM5-TR
(+5VD—> +VSW_FAULT} o4 | TAULT VIN L
[+5VD—>+VSW_EN—e 3 _EN vouT |2 'S
2
=N GND
S|
30
il < p—
GND  GND 10u
+3V3 +3V3
~
~ GND
Slis  ics
Sl MIC2091-1YM5-TR
(¥3V3—>+VSW_FAULT] o+ | FAULT vIN L
[+3V3—>+VSW_EN)—9 3 LEN VouT |2
4. 2 _1GND
Sl
Hﬂf
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Common—Mode Rejection 100 dB

T | 2 | 3 L 5
Operation Currents T~ ©® 0 6 u N o+ oo~ oa o
Low Power Mode Mid Power Mode Full power N N NN M MMM MMM TS
Typical Current (ADC + PGA) 255 pA 355 pA 930 pA typical - > 2 2 ™ ™ A A A A A
REF_AD7124_+ (REF_ADT124_+)
€35 2
+3V3 +3V3 Power Down Currents 55| oAb d R
Power Down Currents Standby Typ 7 pA —— al - &l w o m T g o Y o [
100p IIIIIIIIIIII&I\I‘
Q O U U O vV O U VU O U U = =
= = = E IC.T]
= Ve ) \v4 v o
[3]”‘ o €S GNDA
AD7124-8BCPZ +VSW
J19
27 |5YNC REFINL(+) 2 /[\_1=
31 1 ek REFINL(-) L3 CHi+ 2
RN1 CN1 10n RN6 * IM=
CS_AD712 S 32 1t5 AINO/IOUT/VBIAS |——AINO il . it E“T +VSW W 4
SPCK) o — 30 fscik AIN1,/10UT /VBIAS 2 AIN1 NHIE = " 1
MOSTy i — 29 IpiN AHE — 1115 CH2+ 2
MISO — 28 | pout/RDY SR 6l —I° J7 -t CH2- 3
> t 6 AIN2 I GND 5 [ STOHM L +VSW
100R AIN2/10UT/VBIAS /P1 [ [ TO0R GND L l bl 120
+3V3D 2 _110vDD AIN3/10UT/VBIAS /P2 L AINS g o 1
C13 38 CH3+ 2
— — CN2 10n RN4 ® L CH3—- 3|
- oo AING/I0UT/VBIAS /P53 |8 AINA Yl - oot 25T +VSW W e 4
u n AIN5/I0UT/VBIAS /P4 |2 AINS LB = o 17
3 DGND 6lul3 — ST P15 CH4+ 2
L d MLl bl
GND GND AING/I10UT/VBIAS [-10AING___o il SR oo | TME]Y | s 21
REGCAPD 1 1 REGCAPD AIN7/10UT/VBIAS 21— AINZ g * 1T
€39 CH5+ 2
— * CH5— 3
CN3 10n RN7 R
100n AINB/IOUT/VBIAS |14 AINS Yl — Mot 06 +vsw W 4
AIN9/10UT/VBIAS |25 AIND 2 sl —|1 TP 6 T 1
i 7 2 »
6l nl3 — 21T PC 15 CH6+ 2
GND ) 6[—13 é -t CH6— 3
. AVDD 16 AINIO SHH eND g g ST S
AIN10/10UT/VBIAS [ & 1O00R GND LMLy b1
-2 L0 AIN11/10UT/VBIAS L/ AIN11 g
1u 100n L
CN4 10n RN5
AIN12/10UT/VBIAS 12 ﬁ:mg Nt i L[ 4D7 +VSW
"
GND_Rregcapa GNDA 24 | REGCAPA AIN13/10UT/VBIAS Z h ; J7 7= i ">,'" - T
REFOUT 22 il 6[—13 J7 [NV
REFOUT 20 REF2+ slads T o\p e — T (6
L3 it AINL4/10UT/VBIAS/REFIN2(+) (= -— L o= [ TO0R GND Lo REEINZ+ PSW
AIN15/10UT/VBIAS /REFIN2(-) REFINZ—
100n 100n . IC14 +3V3
Open D
33 EXPOSED_PAD_(AVSS) 3 psw|25  Pow  —pen “ram Pre—Biased PNP
< 2 .+
A4 A4 ol
GNDA GNDA GNDA N 1 M
Internal Reference o
Internal Reference Initial Accuracy 0.2% C37 *‘E‘
Power Supply Rejection 85 dB — ESD Bypass Switch
Load Regulation 50 uV/mA 100n . <
+VSW  +VSW  +VSW  +VSW Current Sensing or GNDA GNDA GNDA GNDA
Gate Sourse Leak Current 100 nA
External Reference gﬁg GEEA Zero Gate Voltage Drain Current TJ = +25°C IDSS 1.0 pA VDS = 30V, VGS = 0OV
24 |c25 |c26 |C32

Absolute Maximum Ratings
AVDD to AVSS —0.3 V ta +3.96 V

Analog Input Voltage to AVSS -0.3 V to AVDD + 0.3 V

Operation Conditions

AVDD = 2.9 V to 3.6 V
10VDD = 1.65 V to 3.6 V

100n [100n Jjoon J:(mn
GND

GND GND GND
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