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1. wne

1.1.  #hAR

DX-BT24 BFEREFRYIABRER KB IRATNERELLEIRERMITIE, KA DIALOG 14531
OF, BfEEEF BLE 5.1 HUE. iFATIES, AFUREFEENSROMTR. RESNSFSH, EH
Rif. IMER>ZFF UART, SPI. 12CFHEZN, 373510 Ol ADC RE&E, BERME. IR, FRR
BESFNR, RFBELBDUVFRIINE TR EESEIELEATIRE, AARIEEAHERERFASITIE.

1.2. =

DIALOG 14531 iz

TESF BLE 5.1 Y

DIFERIEZE 2 uA

MIERETIEEE 90M

FiIEHRETEEE 20M

{EiE== 10K Bytes/s
AR R e IMER

T{ERE -40-485 °C

4% UART, IIC,SPI, GPIO i@tz
i85 CE. FCC. SRRC{ BQB. ICIAIE
BJj%#E iBeacon HRHERF
Clpvive4=L (- Faw = 2
AR R TR
ANER—F 2 MEEF

AlEFIEE TR

1.3. ™~ MFH

BeExE
BREHERE
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o ETREIENSTEIEH
o NESHERSK

o TIEEkEsSEH

o BIEREM

1.4. INEEEE
ED DX-BT24 IEFFERNIIEHER, iR T RN TEE8E:

FEIRER D
BEHaPD
TrhiEes

SHRERSD
HMEEO

32MHz

RF Filter &
Matching

UART lf—P» Transceiver
[IC —P
SP| -f——p

ADC ———— P Baseband
O -—p

RAM

g

GND Flash

1: MEEIEE
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1.5. Hils#

* 1. Bits#R

DX-BT24 HAF

SHEMm i#15 sHaEm i#15
Py agit=2 DA14531 RRBE DX-BT24
TSR BLE 5.1 BHRRYT  26.6(L) x 12.8 (W) x2.3(H) mm
T{EEBE 3.3V TIEETR 270 uA

e GATT, ATT, GAP MTU & 253 =

RE -94dBm@0.1%BER K= 2195~ +2:5dBm
VLYo GFSK STES 2.402GHz =2.480GHz ISM band

SIS\ BB 50Q BSRFISME  1600hops/s 2MHz 2518 40 $i5&E

RO WEKRLL / IMERZ (FIi%) BN UART.[2C SPI GPIO
TERE MIN:-40°C - MAX:+85°C RE 10%-95% IFESiER

2. E

A%

2.1. ERSIHIENX
UART-TX NC
UART-RX LINK-STATUS
UART-CTS WORK-STATUS
UART-RTS KEY
NC NC
NC PO 0
SWDIO PO_4
SWCLK PO 3
NC PO 1
NC LINK-STATUS
RST WORK-STATUS
VBAT KEY
GND GND

2: ERSIHENX

VRV A A AT IR A
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DX-BT24 AR FMt

2.2. S|HIEN %P
+* 2: SIBIENIRPE
SIHEFES SIHIETR S1EIThEE 15388
1 UART-TX BB O#E R
2 UART-RX IMESCE TN
3 UART-CTS UART iEhr&IX, (REBSFERE 5 8 fiaiE
4 UART-RTS UART 153k k%, (BB 57 iEE
5,6,9,10,22,26 NC B=
7 SWDIO EREEO BIEET2 TP Tl
8 SWCLK TEHATER O BT 4RTEHIN /5 A
s
11 RST
ZhRiEIREE #Ei55% 2.54
12 VBAT FEIRRI 3 | B 3.3V(HEYE)
13 GND E R
14 GND =N
WIS [ #EFSE 2.5.5
15 KEY {RInFEiE e RE #1Ei55% 2.5.5
FENBOHET #EFSE 2.5.5
RiERE: 1s BEF 1s (K
MR AT 3s 5 50ms &
6 Wt 9 A {E,EI)Jﬁ/%H%*EEt: —E?J;f_ﬁﬁ
BERREES: 300ms 5
FHEHR 300ms 1§
EERS: —BEhS
e REEIRES: MR
17 LINK-STATUS RS RS ST
18,19,20,21.P0"1,P0 3,P0 4,P0 0 8= REeB=s
23 KEY 5 15 HEE Bl YRR\ /4 A
24 WORK-STATUS 5 16 MEE BIECi= el
25 LINK-STATUS 517 EE BIECiE V)i

YRR HERBA PR A
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2.3. T{rEs0

#= 3: TEERE
st T

TR R TASRISME R I ER AT LA TE 2

B REBRST, (THE 18, FraINREOEmET
ianmreac s e \ :

EEERST, FTELAR NG AT L IE B (F

. HIRAFEISITA RAM REEREH), (VIR K AEBAOH AR S TR,

LiRfE

B IMRIZOE# KA

2.4. TRV

2.4.1. (KIhEEtEt
L AE BT B OEERHR, STLUSSN R B E N RIS

® FAT+PWRM < {HRERINFEINRE, X T AT S MIFHER , i52% "DX-BT24&BT24-S&BT27
IEFiER B0 UART WARES" .
RIFEENIER T, ERE SRR TIRERS.
&1% 200ms {REBSFRKPZEELR 15 fi) KEY, MREREREIEE TIFELK,
NFTERHNEIFEEL :
RIS T WihiERE, RREaH RIS
IREEFE RGNS T FEIAKRIX AT+PWRM s S NEIIFEERHE S, KEBERHA.
o TEMHESETI 2.5.5 IGHEFEES.

2.4.2 \ZHRIE
LSBT B OEEIRR, STLUET I TSR \ R RS

o AT+PWRM @< ERELIRTIEE, XTF AT mSHFMER, 1558% "DX-BT24&BT24-S&BT27
TEFHEER B0 UART NFEHES” .
ZREXBERT, SRR IRER,
&IX 200ms {REBFRKHZE 11 MISMMHTERN, IREEREEETFER,

o mEERIGRESS, MBEERHAZRERNFREX AT+PWRM &<,

YK E e R A R A A -9- www.szdx-smart.com
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SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

® IFEHESE TN 2.54 S,

@ X E R ERAS

DX-BT24 HAF

TX[-———=-—~- > RX
RX -~ - -~~~ X
Module  peser (g - - - - - - - - GPIO Host
KEY - —— - ————— GPIO
GND ¢ P> GND
3: THEEIEHIE
2.5. HiFE&it
2.5.1. H@iREO
F 4: BREOSIMEXRE
51k SIS g sME HBE EX(E L livs
VBAT 12 TRERER]IR 2.8 33 3.6 Vv
GND 13,14 ity - 0 - \%

2.5.2. HFESEHEN%

DX-BT24 fHEESEE N 2.8~3.6V, FERFRMABENMET 2.8V, TERESINEAEHAT VBAT

FERGE B,

Burst

Transmission

Burst

VBAT $Ripple
Drop

YK R A R A

4: REEWBIFEER

-10-

Transmission
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T RVBERTE, iV VBAT FIEE 2 N22uF, 0.1uF)EE5E{E ESR MR X2 EREES
(MLCC) , BE8A5n VBAT B|HIfNE. SEBERINT:

LDO_3.3V

DC_IN | > l VIN v VOUT

1
I

5: (ST

% DC 3.3V

\%

22uF 0.1uF

2.5.3. HFEEFRER

RTAEREH TIFRIRIFSEE, ZETFEEIRE, SMNEIMCU |9 10 OEBMSSRIBIRASAIER, 1T
FRREZETHE TIPS, FrAARRAEIRS, MCU SIRRERAIFTE 10 OERL/REIE N AL

2.5.4. RST S{ufiisnB

& 5: RSTS|HIENX®E

3IHE 3IMs /0 ik i
(EEBTa
RST 11 DI =hey—1(y]
RREl RFANEEs

= 6: RST S|RITHREEN R

RIS BRMERE SR
SRR AIfI RST 51RIZ=> 200ms R SNIREE
B HIfI RST 5|RIZ=> 200ms SR =i

=it

RST (ESXTFHitbitus:, FIENELNRENE, BFEEIAME,

YK E e R A IR A A -11- www.szdx-smart.com
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[ > RST

7K 7
NN

RST pulse 200ms e VAVA Y

B 6: SfSERIE

B 7: #ESMSEHIg

YK E e R A IR A A -12- www.szdx-smart.com
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2.5.5. KEY Rifli5Bg

= 7: KEYSIHIEXE
S|E= SIS I/0 fid &iE

KEY 15 DI

= 8: KEY SIHIThEEENFE

EIRIER ERRE BERZE &g
EERS HIMIE KEY S|fIZ=/D> 200ms [ WISz
e {RIFEFTIRS R KEY 5(f1Z=/> 200ms [SFEH MRfEE
FIIE KEY 3=/ 100ms
BHIRS WL
SR (R TR FEXIIE
- ERIRES FI{K KEY 5|1Z=4> 200ms SRR MRS
FHIRES RI{E KEY 3|B1Z/D 200ms G BRRICIZithteD
=it

BRI WERRFENEIRIVGE, EERERERENEIMRERSEMNERIIEMER, HERXIRE
LRI BRI EERERL.

. WAKE UP

] 47K V

WAKE_UP pulse 200ms —"/\/\—

8: FFEEIRNIREESE IR

YK E e R A IR A A -13- www.szdx-smart.com
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SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

KEY

—.

DX-BT24 HAF

—0O

f ESD A

. WAKE UP

]

9: RBSNSEHIE

2.6. MEHPIREO

2.6.1. UART 0

ANMESSIE AT LI UART THEE,

= DX-BT24 EZF B — 1M HFIRER, UART RXH]

UART TX ER MR ZEMEHEIE. HEMA S UART CTS #1 UART RTS afFF3CI RS232
iz, BI9AEBFER, AMERENRITER, SREEILEER.

AIRERY UART 188
SH aJEeE
HEIRE 2400baud (<1%Error)
R TtE 9600baud (<1%Error)
=X 115200baud (<1%Error)
MEEH RTS/CTS, ®E&EX
EBIE %, FaiE
FIEAIRELE 1/2
BIEERIUEL 8
TINKE HERHA R A A -14- www.szdx-smart.com
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2.6.2. BRH=FIOO

BEHRFENT 5 MNERHZ 10 O, FrAXL 10 O LUBSRHTEE, LHSHMI08E,
ZiEdl. LED REnaEEHIRRT iS55, NMERIRIFEE.

2.6.3. 12C#0O

® MHER{TEUEL(SDA)FIERITRITR(SCLHRRI— £ 12C BT

o RIFERE

PR 0-100Kbit/s

IRiEEtE=, <400Kbit/s
o 32/ MUBMKIXSHEIK FIFO IRE (32x8-bit Rx #l 32x.10-bit Tx)
® 7% 7 AN 10 (SR LA EHUE S S,

12C F2OZRERERE, AIFSIME 12C O TIEE, S8 12C FORTIRENRLSRTED, BT
EERRIINERIE, IXTRSRER TEFR /I BRI TEUR S (SDA) FIERATATEPZL(SCL). 12C HRIBAFIFPEGREHIERR
IR 100kHz, 1REIE A 400kHz,  12C EEEEBREHQNIEE, LA LESANFENZiXRERS
BEUREEE 12C R&RNBER.

e R — Pork
spA! |1 [ msB | | ] | LsB | AckK | | [ [ [ack | 1]+ ]
: i from slave from receiver | !
scLiSil [T [2] 7] [&] [o 1| [2] [38] [e Ror®
| Ri .
L L
START or Byte Complete SCL held low STOP AND
RESTART Interrupt Within While servicing RESTART
Condition Slsve interrupts Condition

10: 1IC EERFE

2:6.4. \SPl 0

ERMERN

M 4bit B 32bit iIZH
ERHEIA 32MHz
>z#F DMA

YK E e R A R A A -15- www.szdx-smart.com
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XAMEHIRE A EMEN LB BITIMNEIREF RO (SPI™), SBTRARTLITEE/MENTHITM 4 (1Z] 32
(IAEMFIEL, =HIRREIEEIRAY TX F0 RXFIFOs #1 DMA 1BEF52#F, MEZ(RT#hERE M T RS0
HHEE, LA, ERITEEALIMRSRIRTEE— R, HIsFILIE X 8 RXFIFOs IAZIEGEEHERS™
AT,

cs# \ SS
L—tCSST 2 tCKPER e ->| tCSHOLD

spi_c1k \ ; \ } SS \
Iﬂ—‘MOST—’ﬂitMOHOLD —.| .
MOsSI 4( )—< SS )
B4 !SOOELI‘-
mosi ———( P SS )

2.6.5. tREEI%ER (ADC)

BARVEEHARTE) /9 125 ns B9 10 iizhzs ADC
BAKEEZE 1 Msample/s

FBEINFE (20 uA BERRYGLERERIR, 100 ksample/s)
AEENRREEE: 1X, 2%,3X, 4X

LR SRR 74 10 {USIHRERINFEEAELGE RS (ADC)., ERJLMERRY (Bin) UL
Rkt (£97) Bl Tis7. ADC EEECH 0.9v I8/ERR(LDO), BNFHEREEEHBIE.

YK E e R A R A A -16- www.szdx-smart.com
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2.7. SEEEHIE

I KEREFRHIRAD)

SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

DX-BT24 HAF

33y Module MCU
VBAT UART-TX — — — — — — — — — — UART-RX
UART-RX - - — — — — — — — — UART-TX
T 220F =O.1uF UART-CTS — — — — — — — — — —Jp{ UART-RTS
UART-RTS luilf- — — — — — — — — — UART-CTS
GND
— L GND LINKSTATUS [ — = =i s = — it — P 10
WORK-STATUS f— — — — — — — — — P 10
KEY |} - — — — — — — — —{ IO
33V
_ 33V
1T
. 2 SWDIO
SWD interface X SWELK 06K
(Reserved) .
. RST (el e—4— — — — — — — — 10
I lo.hﬂ: I GND
B 12: BB
33V 5V
10K 10K 47K 47K 10K 10K
_____________ G |— —_—_— —_— —_— —_— —_— —_ —
ART_TX | e Tw T ' > RX
MOdUIE u - I I S\_/D G | MCU |
3.3V ' 2302 ﬁ? | s5v |
uART R <} : s b | | TX |

VYKL A R IR A

E 13: ROMEFHIRSERIE

www.szdx-smart.com
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S. msBumTsl

3.1. EAHEE

TE HRIRATEF SIS | _EFRIRFE AR EREN R AEEE. BYXEESERKAYL
IR, 35 GPIO 5| EERE X TE 100ms EHARRE R AT— MBS I TIRIRE, S5
GPIO S|fiEIH iR HE X A7E 100ms EERRRtS AN 5 IMAYFI9RRE. SR HEREE X
JREHI— AN A IEERTRE.

+& 9: BURKATEER

EIRATERE
84 =IME BAE =21y
Vin- I/O EBJEEB/E (VDDIO) -0.1 +3.6 Y,
Vin- RIS ERIR/BBE (VDD) -0.1 +3.6 v
= 10: TIEBEE
TAEBE
84 =IME BHRY BAE =21
Vin- BIOMEEBER[E (VDD) 2.8 33 3.6 %
Vin- 1/0 OE8JE/EE (VDDIO) 2.8 33 3.6 %
3.2. TIT{FHIEHERE
F® 11 TIFF#RRER
84 =IME BHRY BAE =21
EETERE -40 - 85 oC
FHERE -50 - 150 °C

YK E e R A IR A A -18- www.szdx-smart.com
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SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

3.3. &l

W X E R ERAS

DX-BT24 AR FMt

x= 12: EE
ST

st RS B Unit

LRRfE i 2 uA

SRites 19 A

aney = -
EiEE 341 uA
FRiEE 299 A
Ea TR o 4

EiEE 347 uA
(Rt S MIN: 34TuA m& i?ﬁiiﬁijzi
el = MAX: 606Ul YRR A

10626bytes/s BITHEE
EERTIE

st RS B Unit

RiEE 280 uA

IE2 T {fetiat Bt 329 uA

3 1980 uA
(R Sk MIN: 335uA mj( i?ﬁiiﬁizi
SRR C MAX: 567uA IRR ISR

10626bytes/s BITHEE
=i

EFRIEPINFEN FEIEFRE 540ms TUIRATE,

BRTFELASERR 9,

XHtSE, NMEREARR EEFRET £,

3.4, \FISTS 1

2+ 13: GHuSEER

IngE HE
BLE &B4JTh=R -19.5 ~2.5dBm
BLE REUE -94dBm@0.1%BER

YK R A R A

-19 -
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SHEN ZHEN DX-SMART TECHNOLOGY CO.,LTD.

3.5. FREEBAIF

DX-BT24 HAF

EERNV AT, BTAREE, MEBEFRTEERSENGFE, BUSTERNELER, 7
BESXIIELRIGER —ERHRIA, FELL ESD PriFMazZRIEM. EA. £ BRMUnEFIRES, TH
Erefmiriteh, IRKREX ESD fhiFfaht. flan, EREIRITAEROIAN 2 FF B RS/ ITHT

R, NIBDNBAERERIRIP, Er-PAmERREFES.
F 14: {ZIRS|HIAY ESD MEREERE

MitiEn 1ERRETER TShE8 By
VBAT #0 GND +4 +8 kV
FR&EO +2.5 +4 kv

4., mmRIRGEEY

AR TRREOTWMRT, BRI BMIAZR, IERMREAZERNRT,

4.1. ERNER

~—12.80+0.3

2.30+0.3

[T TTITTITIT

26.60+0.3

[TITITITITIT 1T

[1

NEHN+0.3 mm

— ~0.80+0.1

14: SERFREVERTE

YK R A R A -20-
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