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QI an activegyl b that can remarkably reduce power consumption,

designs a temperature and humidity sens y low po@ stion. The tag uses the microcontroller PIC24F16KA102
1 SHTZ&S frequency transceiver chip nRF24L01 as its peripheral
ttlnv of the 1Qon of temperature, humidity and battery capacity. The tag has

its battery has a life of over 9 years under continuous working.
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and ¢ in life. It can be widely used in the temperature and humidity

monitoring in production workshop, "§6ld %hain logistl 1e(ﬁcal systems, warehouse materials management, etc.

Key words : active RFID;gexiréme low po sumption; temperature and humidity; PIC24F16KA102; nRF24101; ta,
RFID (Radlo 3 s Identification) . N N N
, B RFID \ N
IC  ,RFID , o ) N N
) RFID
RFID : RFID RFID 1 RFID
RFID , , RFID .
o RFID , , 1 o
", o (1D, ,
, RFID N ,
N ) 1D

20

www .ChinaAET .com



Hardware Technique

www . ChinaAET . com

, +3.0V
, N Q= 430V
TS
RS-232 USB , ZEE | l
@, 13.0V T Ul a
—Qanaan L
Y Y zz22t T
ISP g: 1
><>:>< j|> R5 3 3= -
150 | =i - 15 CE
\ — 5 [PGDI/AN2/RBO ‘d REFO/SSI/RBIS | —3SpiT
5 {PGCI/ANS/RBI = SDI/RB14 33001
1 |RB2 SDOLI/RBI3 |15 S0K)
il = |OSCI/AN4/RA2 SCK1/RBI2|—1 1 CaN
1 RFID 1 MCLR OSCO/ANS/RA3 INT2/RB6 )
=R —
. % P(‘(TJ;;O\ | géggg
2.1 ¢ PCC2 = ;‘éégé
1r6s T :J PIC24F16KA 102
oSP 30V m O~ 0|2
2 . (MCU), N Bll‘ll ) i
/ ; EEPROM i H 7
< 7_ +RIE'Vin
| el |
L 0
j ; c3
\—‘ I33 nF
AGND ANTI
= BT
| (MCU) 3.9 nH 1.5pF 7
1.5pF
<}:,'> § T ARF24101 K
AGND
1
2 L4
2.2 \ 3.3nH
o ' o1 N\ R4 IMQ 1% L L
2. ; . Cl1 ==CI12
N “HYUDI 22uF| 4.70F
Microchip PIC24F16KAI02 L]
) ; =T AGND  AGND
16 bit dmvﬁa 15 pFF TIS pF
XLP(eXtreme Low Power) ‘3 S N
20 nA | 490 nA RF
370 nAB, MCU :
, 8bit 16 bit ME (1) 125 ,
MCU, SPI . I s °
3 16 bit / 3 (2) QFN20 4 mmx4 mm,
- MCU SPI PCB o
s 3 o 3 J1 PiC 24F16KA102 (3) o -6 dBm
ICSP . , 9.0 mA 12.3 mA,
2.2.2 o
nRF241.01 2.4 GHz~2.5 GHz (4) o
ISM . nRF24101 (5) o ShockBurst™
/ .CRC / .GFSK N 1 Mb/s, ShockBurst™ 2 Mb/s .
. . (INA) 2.2.3
(FIFO) (41 SPI MCU SHT21Sb! Sensirion ,
s 4 -, nRF24LOT N N o 25°C
21

www .ChinaAET .com



www .ChinaAET.com

Hardware Technique

+0.3°C, 5s~30 s
(163%) ; +2.0% RH, 8 s
(163%) SDM MCU .
SCL(3 ) ,  SCL
; SCL -
SDA RC SDM
o 5 o
+3.0V
I [INTO
+3.0V
I RS
8 +30V U3 10kQ
——100nF | 4
L 2| SED Vl\;(S: s |I
1 oseL 3 SAL  spA | °© SDA
) SHT21S
5 4
2.2.4 EEPROM 1%
PIC24F16KA102 512 B EEPROM , N
EEPROM , (%
EEPROM , EEPROM ( ; mA \%
) ,
2.2.5
MCU

(High/Low —Voltage Detect) .
, Microchip
(Microchip XLP Battery Life

s

3
3.1 ——
2 bit, i ; ; : =z =
/ 1B~32B , { ~ S —
CRC X104 X2 1308 16 bit pr—— '
CRC . ‘ m_ o =
g i B T -
| |Gl () B cre  onep) | 5
6 ShockBurstTM
3.2 (mAh)
’ : (mA)O
( 1 ) ) ) Iavgzolmﬂ]/TlD'ﬂl
10 S( ) s Qlo'alzipltpl+ip2tp2+“.+ipntpn
s 10 s Toa=ty+lo+ = +1,,
) 5 (2) ’ Iavg 5 Qmml 5 T‘tolal 5
, 0( INTO, nRF241.01 be(x=1,2, -+ ,n) x sL(a=
IRQ) s . 1,2, ,n) x o
7 o ,

22

www .ChinaAET .com



www .ChinaAET.com

Hardware Technique

( ,
)o 225 mAh , )
LiMnO2 , 2 263 19 , ,
, 750 mAh , o
750 mAh 9.08
o ( , 0
) .
( 10 s [1] . RFID [J].
) , ,2008(12).
) 2] , . RFID 1.
, , ,2008(2).
nA . [3] Microchip Technology Inc. PIC24F16KA102 datasheet [EB/
4.9 OL]. hitp: /wwl. microchip.  con/downloads/en/DeviceDoc/
MCU PIC24F16KA102_Family_datasheet_39927b. pdf. 2009-04-14.
ID .
10 s ID
0 dBm X
80 m ;
30 m~40 m, K )
1 pA : o ,
, .SoC | o

23

www .ChinaAET .com





