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1 Bk

® 5% BLES5.0 /BLES.1
B 7 HF 125Kbps/500Kbps/1Mbps/2Mbps
B IR BUE: -99.7dBm@]1Mbps
-97dBm@2Mbps
-105dBm @125Kbps
RiEHE: 5£1dBm (LA
BEMMAE: 117dBm@125Kbps (H KD
X ¥F Single-Ended Antenna Output
® i’f MESH
M S7¥F BLE SIG Mesh
B X FFAH MESH
® MCU W
32 it C PU W #%
5 3 R T IS 64MHZ
I K 64KB Data SRAM 77 fif
B K 512 KB Data Flash 77 fi&
BEEDIES A RN I
G FE
RX f:: 4.5mA @33V
TX B+ 43 mA @3.3V 0dBm
REREIR A e 1.1 n A (RTC MefE+GPIO M fig )
ShutDown #3{: 700nA  (GPIO Mg )
o R, Efr
B LAY (VDD33)
B T/EHEJEVER: 1.7V<VDD33<3.6 V
B POR, PDR, PVD
® &b
B SR AR S 16MHz
BN EE RC R 4% : 24 MHz
W SRR A AR A8 . 32.768KHz
B NEKIE RC HR #: 32.768KHz
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® RGN
B DMA: XF 8N ZHEHEIE

FIME w28 IWDG Al WWDG
Hh ¥ BB PIS
R E I A

4 % 38 BN B G
ECC [ i £& 2 (256)
AES m N (256/192/128)
T/DES =g m# (192/128/64)
H N R 2 (TRNG)
BHEMHEA (CALC)

[ ]
HE HE B B B W B EH H

® EI
B —E L6 AER S (ADTIM) , SCHF 4 20 PWM, JL 3 20 3 F7 40 X B b
- NEA 32 AR 8 A (GPTIMA)D , X 4 i PWM
m —NEA 16 ek 8 B (GPTIMB) , X 4 # PWM
m —NEA 16 AER A C (GPTIMC) , SCFF 2 #% PWM, L 1 403 HpA0 X B b
- ANEARERZE (BSTIM)
B MRDFEERZE (LPTIM)

® SN g 2% RTC

W SO R A A T AN
® A ADC
B 12 7K SAR ADC
W R KRR 9 AR E
W O3B IEE
v NE R AR
v\ 1/8, W4, 1/2, 3/8VDD
VLA 1.4V %
® i {F LI
B2 8% 12C #E0 (CLFRRL A ED
B 2% SPI#EM
B 3% UART (A3 #F ISO7816, LIN, IrDA %)
® AN
W 2% PDM #:11, HLFFEF MIC
B[ J%I2S B
® EH IO
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3 SIMEX

3.1 S|k E

2 51 BMERE

3.2 5|kHEA
B IE 24 4511, BAAiASER 1 .

=1 5IMEX
1 B12 GPIO/ADC j#i& 0
2 B13 GPIO/ADC i#iH 1

Bl4 N
GPIO(BOOT5 |, jRiZFrAtEEIRMHSEF)

4 B15 GPIO/ i il 1 i
5 A00 GPIO/ADC i 4/IHEH i i
6 AO01 GPIO/ADC i#iH 5
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7

GND FELHL LR 671 B
GND FR L B Y5 A7 b
A02 GPIO/ADC #IE 6
10 A07 GPIO/HE: A e fifg
11 A08 GPIO
12 A09 GPIO
13 Al3 GPIO
14 Al4 GPIO
15 Al5 GPIO
16 B00 GPIO
17 vce B YR IERK 3.3V
18 BO1 GPIO
19 BO5 GPIO(ER I 9 1z 18
20 B06 GPIO(ER A HE T £
21 B08 GPIO
22 B09 GPIO
23 B10 GPIO
24 RST BN G, (RG%
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4.1 EEFHEREEEIRE (DMA)

BTG SRATIL (DMA) FHORSRAETE SN FIAT i 3 2 7] 5 A7 it 35 FNAT i 388 2 10 11 e S 00 £

i1, T CPU -1, HdEmrLlidid DMA Yok fez), Xt 7 CPU MBI KM AR At
DIRetn T .

FF 8 ANl DMA i

A DMA BEHEMIEFES

1~ DMA J#iE 19t e vl 4 e

AR S pp A8 FH DMA S 5 s 1) ] 2

BEREA LT e

B RN

m NERISME

B HMREINAE

Y FFZ F DMA {E3R R

SCREZFh DMA & 50 47 56

£~ DMA 838 #B7] BA15 1) primary 1 altemate 38 38 2 i £ 38 45 74

FITA SO 2 ) B0 LA/ kg AF A AE R G A2

B> DMA B A nT AR (O 1 3 1024)

i b ik 1 enT AR T4 9

B AR Sk bR A R

4.2 JSIEI$ (IWDG)

MALE T TIWDG, A A AR o, W e ER, R AR S,
Dheen R
® H B TR B
B 5 A IWDG RLR %7724 S Ik E 1 14
B ARSI, WAETHEES TR o iR AR R A
® IWDG H iy AT m i Bl FRAR 2 0 FHBEHR AR 2 2
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4.3 BOFIIF (WWDG)

&1 WWDG, X T 58 i R 0K ™ 4 WWDG E A7, W] F TRl S5 W B
FEAE WA X A MRS AT R, B AR P B AN TR
DIRetn T .
®  SCURFBUE M AEIEX
B A WIN BE AR X
v’ WIN 28 B E N 11, AFA X SR AN 72 A Ao
B AR IR XM A WWDG B AL
B RZE RIS WWDG H Ik
v WWDG I a] FH AR 5K
® WWDG i K FE il 5
B ifid WWDG RLR 77 s i E
B B4 WWDG E47
® WWDG H 7 rJ FH /E M4 17 R

4.4 JBAMERINE (GP10 F1AF10)

HMEFH GPIO i AL F 16 MK 51 o X EEF I ] sph e B i N sl i o BFA 5] B a] 45
S N SN PARTE  E  Ehs & 1D e WL 8 = Wk TRt N vk e g N S
GPIO 5| Jimr 5 F A ¥ Tht 11, 140 PWM %t 8 UART @15 0, &M R
FZAGIE. GPIO i HSC i % 13 A P4,  wI4kAC & BT — A 10 51 B JFH,
GPIO i 11 S Fpidid PIS fil & HoAhdh 15
Difetn®:
® L B Jyfn N\ Bl
o . AT B
B HE TR
B BRI/
® AR
I T W
B R/
W
SCHF S i RO AL B, AL R
® SRR NAMEL IR 1
o iIRSNAE I NIACE : PURNIKZNAE ik
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® 16 MAbERE N b
® U RFim DAL E SR IhEE

4.5 9MEHEEX

PIS FERFZ 25 AR U A it ELIR IO AR 42 VA, A PIS W SEILAMBE2 18] (AR ELAdA, 42580 %
BBIL AR, R ARG SER PR R i N RE Sy, R e b RS 2 1K CPU BRI fa AL Bk A
N TR e (A5

DIRetn -

&% S 8 A PIS il iE % £
SCREIFD R S5 20 0 18 i %
XFHE 5 A ROA GIE
SRR TE $an B E T

4.6 FHERIELZME (ECC)

WhlE 2 0% (Elliptic Curve Cryptography) , fiifx BCC, &2 1[5 i 4 o BHd SE I i) —
FREXTFR N A 5% . AHEE RSA, ECC L% /2 il LAfSE FH S 40 1254, kS5 RSA AH 4B & 1) 2
ol

4.7 fNEBALIE (AES/DES)

AEE A in 2 B 3 S T e A0 B AT I B A, SRR IR IE AES. DES.
AES (Advanced Encryption Standard) & #1170 AR RS L, A BFRAE B AL B AR HE R
¥ (FIPS PUB 197, 20014F 11 A 26 H) B M@ nZssdE (AES)

DES (Data Encryption Standard) 7& 8 FHIE& ) {2 IRTFR B 5L, ARG BALBARERR
(FIPS PUB46-3, 1999410 H 25 H) #le % i 4x#E (DES) #1 =5 DES (TDES) , #{
% [H [H FdnfEbhes (ANSD 9.52 Frifk.

Difetn®:
® &[T AES. DES Ml TEDS Jin% Fifif % 45 F
® AES
B TR 1280 192, 256 fifEE
W FFECB. CBC #i{
B OCRRE L. 8. 16 3k 32 A e
® DES (TDES)
B 7 ECB. CBC #st
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B OEF 64, 128 A1 192 frs4H
B CHFETE CBC B Y 4x32 Rivlasfb s (V)
B R 8. 6 RN 32 fuBEAC i
® IFEIEMAMHEYIE (DMA)  (H T AN Ak t CAb B 5
® EFRA: CPU TR

4.8 RPENHALESS (TRNG)

HEEHLECR AR (TRNG) RIAEF= 1AL AT B BEHLEEL 8/16/32 17 FF4T HFEALEL
Dhaewn R

®  SCRFRIGMAE A BEAL I BE
® SRR gMAERIRNTE

® CSCRFREMLIEM IR

°

SCHFREATLAE 1 A R A

4.9 BEMZESE (CALC)

IEBEINESS (CALC) A PLHRAT P 7 AR Al BR VA8 SR
DR R
® UHFR K N2 ML TECE HEIEH
®  FRERCK 32 ARSI ER S B RILEE
® W Fiii ] DMA B HdE T s ik

4.10 SR ERIEE (ADTIM)

R IEHLER 2 (ADTIM) H—A~ 16 A2 H 338 T H A Ak, & B — AT g e 7o S sy
. EEEEMHE, BEMERMNGE SRR AT , siFZ=AmBar Gttt
. PWM. R AL X B A ) B4 PWM 25) .

5 FH RE I 45 T JURT RCC I B P2 P03 4005 » AT LS B AK v 58 P2 AR TR ST LA B ib 21 L
AP

I ER 2 (ADTIM) . JEHER 2 (GPTIMA, GPTIMB, GPTIMC) 5#:fili (BSTIM)
SER B SE MO, BN EAR B YR, EATR LR A .

DR R
® 16 frihd . BRI, BRINA% B E AR AR .
® 16 Al gMAET A RE, TR BRe N BRI AT 0 (RRIEATIMESD R %L
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A F 1 3 65536 2 [A].

21k 4 MMSLIEE, T

B OHARR

B R

B PWM Al GUHTAI X 75450

B kPR

[ 25 A HL S PT 4 Bf 25 3 ANEE 5 SRR e I R

KA AR AR B W /DMA 1 3K

B TR TP R TR TR EERRIAA A G B B /A kRO
B AR EA GHEE S 1k, Vias s gy s il 40
B NHEIR GlRA D

B R R AR IO HUR A AR 28D

SCREEA IR (IERD) misas FIVEE IR A6 RS F i

AR B A ik 2 B N B cycle-by-cycle HEL i B R

4.11 B EREE (GPTIMC)

WA ER 4 (GPTIMC) 1 — W] i RE PRR 4% UK 3N 2 16 1o E 2l EE AR F o

HIre] T2 B, 058N E S G0 580544 /N Gt Eb s, PWM,
HAN PWM & dead-time ffi )

AP E I TR A8 5 APB IR B R 25 R R A Bk B S OB Y, UM B

ekt (ADTIM1) , B (GPTIMAL, GPTIMBI, GPTIMC1) 534 (BSTIM1) ER 2
B N 58 A ST AN e AT AT IR Y

DIRetn R :

16 7 B A ZhmEat s

1657 7T 4 A5 TSR 48 L T B0 I B R S0 VR 1 55 65536 I ZAEMT A 7B (Tigq7H)
eI BN B AE T

LI DN B

B A

B PWM A A% gest o)

Bl R R

H AN AT 9w FE dead-time A7 AT 4%

[ 25 4 HL S PT 4 Bf 28 3 ANEE 5 S BRSO i I 2R

B TR AR A, TR I e T R TR
PiFm N L E i 25 S 5 B T E BIRESEUR D ARS
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® Pl A LU FF/DMA:
B SR TR BN, THECRAIAG A CERE AT B ER AN B Al D
fil R A THEESERAG, 51k, WIAa A e /A fk o 0
NAHER (IR E A
R U3 A7 A O U A7 4D
B RIEESRA

® AP B i B N BY cycle-by-cycle HLii &

4.12 BAXKEREE (BSTIM)

FEAGER A7 (BSTIMD H—w] 4 FE R ISK B0 2 16 17 B 2h B8 vH B as ) i, AR nLH T 2 Fb
Alig, &R NG SRR GaAPO 8= A By Gt tbs, PWM) & Al g i
THRFRIE R 5 APB I B ] TR a5 R A K B2 SR Y, B SIS &

PR (ADTIM) , il (GPTIMA, GPTIMB, GPTIMC) 5dEA (BASTIM) & #% &
eSS AT B
Thgtnr -
® 16 hiiBIY 2 AR
® oA TI A, TR EOR R AR AT R (RS REED . MRS
T 1 5] 65536 1.
®  [FILDAk R T R I E N A S SR 5 S B E N A
® AN R SR A T/DMA 15K
W FOH: TS Bl N, A Ia A GEI B s A Al RO
®  HNERET B f Ak NEX cycle-by-cycle HLILE B

4. 13 {KIhEEERTEE (LPTIM)

LPTIM RNAK ThEER, H B 1 16 A7 it 58% . 59235 T 2Rt bk, LPTIM 2314 FH 4 %
NAE sy Bh s T BLLE Py S8 A 1k BB 0 R 5.

Difetn®:
® 16fi 8 Lits
® 3T EE 8 FiAA AL (1, 2, 4, 8, 16, 32, 64, 128)
® g
W yEEERYE: HSE, HIS, LSI, LSE, HSE, PLL
W HRERRTERUE: MG E A
® 16 ARR HAINEEF 74
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16 £ LU A Z A7 4%

2 B R R A AT i

BT B A Ak A AT i

CIE DY Y&

ARG EM L Bkt PWM.L #EE

B 3 AR A AT RS

4. 14 IRBEEIRITHIZE (ADC)

ADC 2 12 SLFEFE R UGE T MR e ds . B A 235 8 ANFIATEE, ARl &k H 8 A4
HMBAE S AN AERAE 5 BVAT HUEAS 5o IXEEIEIE R A/D FeAfen R B, JESR, 42148 [0 4 48
KA TREAT . ADC IIZE RAFREAE — A0 T B X 5510 16 K00 2 17 4

ADC EHCEARANE T IRFE, fove R AR I 4 A\ F e 7 o F ™ B e SO BRI BR BCR
338

DIRetn R -

G B RS I (6/8/10/12)

TERUNE e . ENFEA 5 01 )5 DA S R AR RS0 T ) A a4 SRt 7= AR v
SRR LR B SR A

T H 3K EE 0 IEIE “n R

AT B A EE 0] 55 77 2

AR ST 1 B T T SR o Tl

PTG B AN R AR T, R A U R A N A
SCREANE SR AR

CIW=RibEs s AR

FL DUV 1 % e H3EN AT DMA 153K

4.15 SERJRF$HEE (RTC)

Real Time Clock (RTC) W] & fHAs FH 25 AEf i g 18] LA K& H BABE IR, IX L8 5¢ ] E DL BCD H#% 20
g AE(E RTC 251 7228 N, RN A H & B AT %8 M ThRE. RTC (1) CLK SRIEH & 2 it
& IRPE, 31X 2 Bl CLK 20 B84 32.768K Hz HI ik E ek N B2 32.768K Hz [ RC E %45 o
2 MCU A AEARFE BRIy, RTC A7) AT gk a4 A v it (14 ) 18] B8 41

DIRetn R -

. i*#a}ﬁﬁi_\‘l ﬂ;‘\ H\ Elo
o UENE RN B BB 8h. Bb.
® [ i 5ifa s Pl BCD #afifA7
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SCRFIEV AT D AE .

SCREF P B AT W RTC TR IETh RE

SCRER P EATBEE 2 T T DD RE

SFEEL AL Hy B /BEEL 28R, FIENEE (Rollover) HrlHT.
SCRE MCU TEREIRAE A T RIFHEL

SCHREH P B AT G B AR A

SRR 16777216 £ (194 KD HIBEAR T4
SCRERE 1/16 AP BERR T 4K
SCRETINE I iR R O R

4.16 ERATELIED (120)

2C GEATED Mg DB b SS R B AT 12C M2k, IR ML 1 HLIhEE, #HIFTE 12C A
LRI P B M EA e . B SRR R, PR R g AR . [R5 SMBus (&
QEMSL) 1 PMBus CHEJFE DL LREFFEA . AT LMEH DMA LLE#ECPU (164,

Dhgean .

PNIR S WAL IR

Z FHER

PR (& 100KHz)
PodiE (Fik 400KHz)
PR (FIE 1MHzZ)

7 AL AN 10 £7 HititAR 50

ZA 7 AL ME (2 A HihE, Hoh—ANAT RO
B A 7 ik S 2

]y

A Gt R AT R PR R N [

EIFvAIN N ETRIS

I A T 7 IR U

TRIE Y 8 (K IEFM FIFOs

DMA Ififig

SMBus #xift

ffiff PEC CHATRIE) MAEMRSRIE, i ACK 4
i A L5 AR I 4 )

SR LT PR CARP)

TR B %S

SMBus i %

BN R B o A BR A 5 WAL ©2020 http://www.wireless-tag.cn 11
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©® IR ANZE LR AR
® 5 PMBus itA 1.1 frifEFEA

4.17 BITIMEIEO 1 (LSSPI)

SPI1 £&— e L/ MED EATED . FHACFE S 52k O V5 ) LSSPI _E%dE . #4)
FRZSAE B . LSSPI i@ id—2H DMA {55 DMA =l 8336471 4%, LSSPI AJ Il & N AP E Rz —
AT BB B AT MAR 0. LSSPT 0] DIMEF DA N 2 0 2 — 8 B £ AT 3 8 ER AT AP L 45 o

Dhgean .

® 7R SPIHATANEEEO.
® S ¥ SSP Y
® UFFEZ Y TR

4.18 BITIMEIENO 2 (SPI12)

] DS 1 SPI/I2S 322 TR R4 44 3547 3 T SPI st 12S 2 i ()i 1= . SPI 8% 12S F =,
B R SR A ERIANE B SPI A,

EATANEE D (SPD P, SRR, 480 TN fi] Baufm] 25 2% 05 20 5 A BB % 5% 1 R AT IEAE .
O E A ENES, EXFEL T, ErsMBREME & &RAEER 2 (SCK) . FritiaE
fip UL BT B 17 A

12S AL, A —ANFEDBRATEEE DM H 3 ANTE S B 0T PRI ANAS 5] 1 5 A5
bR, ALHE SRR 128 brAER MSB AT LSB X} 55 AR R PCM brifE. ‘& v PASZEN 32 AR 2 A 2
XLIEAE o 128 VE N =5 WA IS5 T LA ) R0 MR £ B B L 388 15 A 4 o

DIRetn R -

®  SPI =k EfGE

F WG R B
ST R AL

PSR BB XU [F DA COUn) Hidls 42D
PA SRR i 20 [F) 0 A 4 (R ) e 2D
8 A3 16 fr 5 #s (1) KNk £

Z HERAXRIRE )

8 o TR PRy 7 P
MBI 1K fpens2

FAVANHUBL T #B T DL Eh A A SR A 3 NSS: /MR A (1 3 S22 4k
A G RN B AR P MAR AL

re L AE i B AL AE B AT B
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B IR IEFIBCIR AR, A SR Wik
SPI MR AR &

SCRE SPIBEFER 47 75 2

T CRC Thfg LBl ol SEFE [

v’ CRC ] LMEN TX #ER B J5 — A7 k%
v’ H3) CRC R A Bk 175

Y HF Rx F1 TXFIFO, IRJEAE 16

¥ DMA &4

SCFF SPITI At

® 128 ik

FTOEAE (NORE B0

F R AE

8 MLLRME T gn e o A As, LAIABIREHA 00 S AURFE A (N 8kHz 3 968kHz)

B R AT L 16 A2, 24 frEk 32 47

TP IE [ E H iy 16 A2 (16 AL 8 32 A2 (16 iz, 24 fir. 32 A

A YRR IR BT AR M (RS

MRIEREF R by SR T e CREBN) R R 7

16 AL IE RN ZF A7 4, TRIBIEF G A — DA A7 a8

SCREI 128 PR

v 128 KA

v’ MSB X F5hrdE (X5

v LSBXS s (AR5

v' "PCM At (16 A i bt K i Bl R i [ A0 B0 16 AR mid e 32
(SGRELUD)

KT iR 24 & MSB TE5L

SR RIEFIBL DMA SCRE (16 A2%8)

TS BhA] LA — AN S A R o R [E N 256 £511 FS (JLrh FS &

PR IESY

Y HF TX F1 RX FIFO, RFEZ 16
FRAL 2 B AR Bh RN

4.19 B R4S (UART)

WHFED PR 4 (UART) $2fit 17— AR50, A MCU R BLS AR s il il Tk bk
#E NRZ 7% 2024 X0 T 570 B3 47 i a8 iR . UART 1] DU 0 s Re 3 R AR 38, 348 188 T8 (M8
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R W BT

UART S H7E A 3@ AR A0 0 T B2kl il .t LIN (ARHL BN L% , HHE-R A DA
(LLANEHEYR2S) SIR ENDEC MIVEF modem #ifZ#:/E (CTSn/RTSn) [FliEIE Y FF 2 HLIE H T 2o
Al L DMA SZEL 2 25 0h X 5 E, AT RSN S il B0 8 .

Dheean .

A LR

16-byte USRI & % FIFO

HEZE 16C550 brife

AR BT g i R A

SCHE BB A LR R AR R T

FESAE RN E RS wall

T AT

"5 DMA

B A DMA Difglile/ k515 G B R B 1) SRAM 7 [H]

P B NECBCR R R AR, T R L IR R AR N R S A 1 N A
B [ gRRRISCR B R ik 3MHz, F AR A 732Hz (B8R4 N 48MHz)
SCREREE [ SR E SRS (CTSn. RTSn) » RTSn #H%fih & & w5 it
B Modem A H 3%l

B RS485 KIXIHREIEH

SCHE CTS Mefig Thie

S IrDASIR 3

W SRR 3/16 f0E R

SCHF RS485

B CFF O

W B AP

SEA AT FE R BT IR HR AT 12 T RR I

B RO EEE AN, B 5., 6. 7-, 8-, 9-A

BRI, A Al o B [ E ARG A A R R U R R s

B IR ERE TR 1, 26, A REATSRF 0.5, 1547
W A E mALTE AT SRR A

LA T3

2Z i Tx/Rx pin Fr &

LIN FHLI WS 5 &% A8 AT LIN AL 5460 g

B UART WE N LIN B, 15 13 LW 5 R AE 8 5 W E SR s g
e R

YT B B = B A PR A 7] WRAUIT A ©2020 http://www.wireless-tag.cn 14



@ RN S B v B A R A 7 A vV1.0.2

B KF ISO/IECT7816-3 bRt E & 1) T=0 F1 T=1 & &+~ 72 Hhil
B OERERMAHR 1.5 bR
® I FF ModBus i il
W ERRIN T RE
B CR/LF FfFiR A

® LAt

4.20 EF3$%EO (PDM)

PDM (Pulse Density Modulation) & — i £ 715 5 R R AME 5 I i 77 v« IR R A4l &
HONE T B JTVE, PCM R S B B RAE T, BB UCR AL AU 4 R FE R N N A7 1) 87
e (N=EAIRED , Bt PCM J7 20U JCR A I 45 R A2 N bit 7K 1% . PDM W iz & T
PCM KAE R BRI SRy &, RA— A, 228 0, ZEA N1 K PDM 77 K
KRBT E W YEFR N Oversampled 1-bit Audio. AHEL PDM —EH #10 1 1, PCM HI &AL R E N
B

4.21 55 (BLE)

BLES5.0/5.1 % F Wil
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5 EERFM
Parameter Description Min Typ Max Unit
Operating Temperture -20 85 C
Supply Voltage Regualator supply input 1.8 3.3 3.6 V
tr_sup Power supply rise time 330 s
(0V to 3.3V)
TX Mode @ 0dBm Output
4.3 mA
(DCDC ON)
Current Consumption RX Mode (DCDC ON) 4.5 mA
Standy Mode 2 mA
Low Power ModeZ2 1.1 uA
Low Power Mode3 0.7 uA
VIH High Level Input Voltage 0. 8%VDD33 VDD33 V
VIL Low Level Input Voltage 0 0. 2%VDD33 V
\/oH High Level Output. Voltage | VDD33-0. 4 VDD33 V
oL Low Level Output Voltage 0.4 V
Source Current 30 mA
Sink Current 60 mA
VESD Electrostatic discharge 8000 v
voltage

BRI E W = S R A TR A R
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