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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
B ORIEDIE: +12dBm (& A)
W OBEERIZE: 117dBm@I125Kbps (k)
B =7 ¥F Single-Ended Antenna Output
W 7 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 A 16 AER S (ADTIMD, SCHF 4 41 PWM,. H it 34 S0RF A8 X H 4
B 32 e 8 A (GPTIMA), X 4 # PWM
m —NEA 16 ek 8 B (GPTIMB), X 44# PWM
W —NEA 16 A ER A C (GPTIMC), ZHF2 8 PWM, Mo 1 4L FIIX H 4
- 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
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® L B Jyfn N\ Bl
o . AT B
B HE TR
B BRI/
® AR
I T W
B R/
W
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® 16 MAbERE N b
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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
Tl N AR LA BE

Dheen R
® S FF 8N PIS IEIEIERE
® UFFFEIDAIR S EIEER
® UFHETHEMILGIEE
® U FREIERH B R

4.6 FHERIELZME (ECC)

WhIE i Zen# (Elliptic Curve Cryptography), faifRk ECC, &2k T4 [ h 2 H 2 BEAR SEIL I — A
JEXRIFR I % . AHEL RSA, BCC L3402 n] LAAE FH 56 R it %40 Sk SE I 5 RSA AH 4B & 1) 22 42 .

4.7 TNEBALIE (AES/DES)

AR AL 25 AR B 3 SR T R A SR AT N8 B B A, SCRFRIARHER AES. DES.
AES (Advanced Encryption Standard) & #1173 20 AR IS B0, e R HE B AR BRAR 1 AL
¥ (FIPS PUB 197, 2001 4F 11 J3:26 ) #E Mg tndE (AES).

DES (Data Encryption Standard) /&N AEH iz FIX RS L, AP E %&@ﬁ/ﬁﬁﬁ%
(FIPS PUB 46-3, 1999 4F 10 H 25 H) #lE % i #xE (DES) A =H DES (TDES), &
EHEEHFIAHES (ANSD 9.52 FrifE.

Difean i
® &M T AES. DES Ml TEDS Jin% Fifif % 45 E
® AES
B TR 1280 192, 256 fifEE
W FFECB. CBC #i{
B OCRRE L. 8. 16 3k 32 A He
® DES (TDES)
B 7 ECB. CBC #st
B R 64, 128 Fi 192 fiEE 4
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B SCRRAE CBC B R A 4x32 frdliafb s (Iv)
B R 8. 6 RN 32 fuBEAC i
® URFEAFELEVIN (DMA) (A48 N EdE flise i 2 A B 54D
® EFeA: CPU TR

4.8 RPENHLESS (TRNG)

BN LA % (TRNG) ®JAEF= 1A 4T B BENLEE, 8/16/32 1 34T B FEALEL
Dhaeun R -

®  SCRFRIGMAE A BEHL I E
® SCRFRIGRAEIIANTH

® SURFREMLIEME LA

°

SCRFBEHLFR 21 B R A

4.9 BEMZESE (CALC)

BEMERS (CALC) 1] LABAT 5 M AN B2 as S s
Dheen R
® UFFRK 2 M EFEECT B
®  FRERCOK 32 A SR S BRiLiEE
® U HiE ] DMA S¥ulE i ATiaEE

4.10 EHRERTEE (ADTIM)

RS E R AR (ADTIM) B —A> 16 (01 B335 Ha T H AR A, © B — ANl gmfE ) i Sies
K. el SMHE, AFNERNGE SRR AR, s~ Emh e Gt
B PWM IR NSE X B 18] ) B 4 PWM 45).

i 52 I 25 T2 BT RCC I B P2 ) T A, P CASIC BBk ol 6 2 AN J 101 AN LA 211

ARSI .

EREEIER S (ADTIM). A ER % (GPTIMA, GPTIMB, GPTIMC) 5#:fl (BSTIM)
SER B A& SE S MOLI), EATAIL AR IR e TnT PAR DA

Dheean .
® 16 ALIBHE. k. RHY/A%RIE E S E RS
® 16 AL A MAETR RS, T B B R S AT 0 CRBATRME D, i R %
AT 1 3 65536 2|
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2k 4 DMOLETE, AT T

B AR

LI e =5

B PWM Al GUAATH L 54RO

B AR U

[F) 20 Al B B T 4 5 ) 5 AR S 5 S BE RS e I A
KAEINR S A BT/ DMA 5K

W ST TREGE B R THEBER IR G R B E /AN AR D
B iR GHEEEBN. 15 b, FIdG B Py 0
B AR (kAR

BB GHEE AR AR IO U A 49D

SCREEN G R (152D gD as FIEE ZR A% B s L

AR Bk A d N BX cycle-by-cycle HEILE EE

4.11 BFAEREE (GPTIMC)

WHER 4 (GPTIMC) i — W giREPIRR &R MK ah 2 1667 B 2l EE A

HIRAT T2 Hig, A8 S5 NG 5 Bk b KB RN I 35D 85072 A Jar /N Clin B3, PWM,
HAN PWM & dead-time ffi )

AP E I TR A 5 APB IR i TR AR R bk K B S OB Y, O B

kil (ADTIM1), #F (GPTIMAL, GPTIMBI1, GPTIMCI1) 53:A (BSTIM1) ER 2%
B N 5E A ST AN AT AT B R P

DIRetn R -

16 £ % & hin - s

16 A7 v g 2 T o i FL B3 I B AR SR VR 1 55 65536 (B ZARAT R 7B (TrigqrH)
IS PN AL A

AR

W R

B PWM 4 GhZ 5 daxt )

W AR R

H Mg H T 9w AR dead-time A7 7%

A0 1, B B AT 4 5 B 28 7 AMEE 5 S RE R e i 2%

HE VA TR R A, AT A U S S TR A
BN DK 2 B #s g HE 5 B T BIRESEUE 2RSS
= A2 DU F4/DMA
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B SR TREGE B R, THEBERIAA I GEL BN E /AN Al D
B REM GHEERELR, 151k, WIIRAG i A R Ak A O
B AR (kAR
B R GFECE AR AR EERL AR A7 4D
B NEESRA
® AP B i B N BY cycle-by-cycle HLii &

4.12 BAKEREE (BSTIM)

HEATER A (BSTIM) i — W] i RE TR KB 2 16 A7 F 3l 5 8 408 44 B, - g v] F - 2 F
g, O NERANE SR AR B R EIE (G teEs, PWIMD . | AT A E i
TRERNEME 5 APB I 1) TR 85 R R A Bk o K B S5 O 3, SO 218210

HEH (ADTIM), M (GPTIMA, GPTIMB, GPTIMC) ‘534 (BASTIM) ERf 4% A
FEA ML AN L AR T B
DIRetn T .
® 16 (ridI B H AT
® 16 hiATgmfETI A Aas, T B B Ze g7 o4 (ERIZATRHMES0, 20 R
A F 1 3 65536 2 [A].
®  [FIB AL HLEE AT E I 2 S SRS SR E N R
® AN R FHARR AL BT/ DMAAS 3K :
B SR TREER B, THECRAIG M CEIE A e ER AN B Ak D
®  HNERET B il R H N B eycle-by-cycle HLILE B

4.13 {KThiEERES (LPTIM)

LPTIM (K ThRER H B0 16 A7 it 58% . 9235 T 2Rt bk, LPTIM 234 FH 4 %
NAE N Bigs, W] DLEE YRR P i 10 5 0 R 5.

Dhgean .

® 16fi 8 Lits
® 3T RE 8 A ARAREL (1, 2, 4, 8, 16, 32, 64, 128)
® [ EhYE
B NERETAPYR: HSE, HIS, LSI, LSE, HSE, PLL
W HRERRTERUE: MG A
® 1617 ARR HIME 744
® 167 IhE A fres
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® EZEL LA A%
® A BBl R 1%
® T HFRIES A
°
°

A E L. Bk, PWM. $HE%
i H AR P AT RS

4.14 IR FEHITHIZE (ADC)

ADC 2 12 SLRERE R UGE T MR e ds . B HA 235 8 MR AEE, ATiil&EkE 8 4
HMBAE S AN AERAE 5 BVAT HLUEAS 5o IXEEIETE R A/D B n] 7R8I, S SR 47140 [0 4 48
RIERETREAT . ADC IIZE RAF AL — A0 Fr B R 551 16 A K0lE 2 47 4 o

ADC FEHCEARANE T IRFE, fove R AR I 4 A\ F e 7t 1 F P B e ST BRI B PR ECR
338

DIRetn R -

A B RS T (6/8/10/12)

FERRIN 4G N e 45 5 AR AR U 1) 0 BSR4 S A B 7 A v B
SCHRR LR B SR it X

T B3%iEE 0 KsiE “n” 4R

AITHC B A o 55 7

CIE (A= RS iBESQ E A NEl

PTG B AN R AR I, R A U A R A N e 4 I B A

SCREATE SRR

A THC 5 % i P S

U0 38 3 4 S R) °T DMA 3 3K

4.15 SERTRF$hEE (RTC)

Real Time Clock (RTC) W] & (A5 FH 2 AEf i g 18] DL & H BRBE IR, IX L2 5¢ R 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 Fhtff
& 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 S 4 A v it (4 IS 18] 55 47

DIRetn R -

XEHBER: . . He
SCRERTIN S R: B NEFL ZrBh, B
H 75 5 1) 8] 5 LA BCD #% 306 17 -
SCHFFEAEATI DI RE .
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SCRER P BATHOE RTC tHEARAL IE DD RE .
SCFFR EAT BEE W #% A B DI RE -

YEHME. HL Hy B ANEFL %R BRIEIR (Rollover) AT,

SCRE MCU TEREIRAE A T RIFHEL

SCRER P B AT G B AR T A

R 16777216 B (194 KD HIBEAR T4
YRR 116 AP RERR 4L

SCRETINE I iR R O R

4.16 ERATELZIED (120)

12C CER D S 23 NDERMIE G A AT 12C k. et 2 EHLThAE,, #EHIATA 12C &
LAFEMI 7y P APRAERS o B SCRAARHERE L, PREBIAATE PR 2 5 SMBus (5
GUEHLEZ) A PMBus (IR ELEZ) PREFAREE . ATLAEA DMA B CPU 1 fi4H.

DIRetn R -

PNIR S WAL IR

Z PR

PR (78 100KHz)

P (1L 400KHz)

P (FIA IMHz)

7 AEAT 10 A7tk AR

LA 7 A AR Q2 Ak, H R — AN AT D
FiA 7 o bbb 24 5

NG

I YR 2 N R R [

A I VR 2E K

o P A e 7 U A

TREE N 8 (1K I /FM FIFOs

DMA Ififig

SMBus #xift

i+ PEC (BATRIG A WK SRIE, 5 ACK %]
i A L5 AR N 4 )

SCRPHBMEfERT P CARP)

TR B

SMBus %

BRI JE W 2= s R A TR A ) FEAUIT A ©2021
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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 N ENER, EXFE T, Sar MR N & &R B SR8 (SCK). FHtaE
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

B SRR B AL A T E
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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 &

BCRAEANA)

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

4.19 B R4S (UART)

W FED R PBCRE (UART) #2468t 7 — ARS8, MCU /] A5 MR Bl i Tk AR
#HE NRZ FIH 202 4 0 T 520 B AT 800538 i . UART 1] DA 20 it s R R 2B 2% 343 18 9 1%
YT JE B = o B A BR A A WBLET R ©2021 http://www.wireless-tag.cn
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FER BB .

UART 3745 F [B) 250 T R0 2 0 TRl il .t LIN CAHB BRI 2% ), B RE R PRl DA
CLLAMEARE 2 ) SIR ENDEC #1751 modem Vs /E (CTSn/RTSn) [) i3t 38 347 2 L O 3K
Af LA DMA SEILZ 22 v X B, AT A8 6 SRR s 2 im

Dheean .

W L blfE
16-byte # WA K 1% 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]
® NE/NEBCRFRR A, AR IR AR AN R A 1 AN
B [ gRRRISCR B R ik 3MHz, F AR A 732Hz (B8R4 N 48MHz)
®  FRIEME F SRR HIhAE (CTSn. RTSn), RTSn £ 63t fil & s Al F2 5 11
B Modem A H 3%l
B RS485 KIXIHREIEH
® T F CTS MlET)fRE
® 7kF 'DASIR 3k
W SRR 3/16 f0E R
® S{fF RS485
B CFF O
W B AP
® . SEAIFEFE R T E AT R
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
®  HLALXUTIE N
® I Tx/Rx pin FLE
® LIN ENLMWIHE 5 KIEEE /A LIN MK 5 540 fe
B UART WE N LIN B, 15 13 LW 5 R AE 8 5 W E SR s g
® AR
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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
GrE (N=EALRED), BL PCM J7 B UCRAE I 45 B A2 N bit K K8 . PDM WAL AT & 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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Parameter Description Min Typ Max Unit
Operating Temperture -40 105 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
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