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1 = mitd

R-TR3L 2—XITAEHE 433MHz ISM SMERIITL B OWARR, RAYMERELR, BEERA—K. &
TEHEEFARAMSH A MESIH R . EHRALEEY UART 205 MCU SR OR&EERE, EATRELER.
HIERE ., SRERE. TUizH .| NSANERRBENA,

BRSGFFIRER IR . UART BE5ZX., RF 5. Net ID. HE% . ¥ MEFHNBRRESY, BEWNSER
¥ Net ID. RF 5&. ®&. ¥ HEF. BXMNEOBESH—N, TIEEERE,

2 =mbR

o T/ETE 433MHz ISM 8REZ, RF EE8SHEF 0-40 BLE,
 TIBEAN, EanERLLROFIRERE.

s HFEALTFIMFIET, MIEEFEEL 2000m,

o RAKRSIINE 22dBm,

o KR HEHREE -130dBm@2.4kbps

« UART TTL ¥0, 8F MCU SH0O&E#E,

o X5 Net ID Z424A70 RF ZEREHA

s TRIAHINE, TE. VIMEFMBRGE,

o XIHARRIZES], RERIKETERSBIRY 6UA,

o SNEXRLZIEN N 500hm, FIEREILAR 433MHz X%,

3 HEIWH

o TEIER

o HiERE

o BRERE

o TAlizl

o ez A=

o HHEXRE

o IMIEBRERLTLHEOER

o ZIMEEFINSRE
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4 BARSE

2% =/IME HRE BAE By S/

T{EeBE 2.2 3.3 3.6 Vv VCC 3¢ GND,

TYEsRER 423.92 433.92 443.92 MHz ERIAE 433.92MHz,

N 0 20 20 ) B# 0-40 JIRL 423.92-443.92MHz, EBRIABH
20, Ox14 (16 ##l)

BEAN - yiEE | - - R, ¥MEFIERE,

KRR 1 22 - dBm -

BKREE - -130 - dBm 2.4kbps &,

EiEieE - #2000 @ - m FRALFHRERESEE,

et - 76 - mA HELR EPRAS

BEBR - 9.5 - mA BBRES .

IREREBITR - 6 - uA REBRSRTIEE o

UART g 600 9600 115200 | bps ¥R O K4ELE, BA 9600bps,

BEERXHED - ZZ?O’ - - SET fE# AR BR X EEEER .

BEBEREIE - - 20 Byte BNTEBRS 20 FHEEHIE.

RoBET, BHETEARERTROFERANEE
BOERF - 500 - Byte

SBHEH .
SPEXRZEN - 50 - ohm A SIHIASNERZEEO,
ERBE - 15.240 - mm
BRI E - 18.669 - mm
S|HEE - 2.000 - mm
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5 5|IE X

FS | SIHERKR
1 vCC

2 RXD

3 XD

4 SET

5 Cs

6 GND

7 G

8 A

6 T{EE

= CS 5IH
BERRN R
REERN R

RERAETC EREHEE

¥

RiR

A

Lot

BA

A

AR

RiR

RF

A

‘_T{\L))‘l . 433,

ZA-TR3L V1.1

Ihae UL
FBRIE 2.2-3.6V, HE 3.3V,
EHRHIERA %E#E MCU TXD; UART TTL B,
EEREHR R L %E# MCU RXD; UART TTL B,
SHFEFRE BEBFHANGEEN,; B=HERFAEFEEN,
TAE/RBRIRH] REBEIE; SBEFEHEZKIE,
Fa Rt 5 MCU si/hpER g &t
FB R REBOMHEME, RERIEEIZIHERE,
SNERZEN 50ohm X&#E0O, &E#E 433MHz REEX% .
SET 51 BORE PR
SHEELEEE  RERBEGHISEIME TR ROBE,
BB ElE 9600bps, 8N1 AHERSEAERSH, BE LED BR.
= RENBfE REREETRA 6UA.

REFTRE, N SET fis, FRREZEEERR, HFEFERBRHRERSTEBEHTRENR

BiEHIE: 13570812706
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vee vee
vce vce
e >—< e
R-TR XD TXD MCU

SET

Ccs —J
GND

J GND
GND
AY =
BEER
vee vee
vce vece
RXD \>_< RXD
R-TR TXD ] TXD MCU
SET
cs
GND GND

..||_—_

Q
Z
o

IRERAETC
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vcc vCC

VCC VCC

o >< e
R-TR TXD TXD MCU

SET

Cs —1
GND ’ GND

.qli

GND

RERRN

7 1RIEEIE

m @
Ll

Mcu&n TR Tk bR MCU&O
RSB EENR A
vCC 3.3V BiR HIRNEE, BINEERIRREEBES,
GND /G R WIS MCU 3 USB-UART T E1tith
RXD MCU TXD / USB-UART TXD EHRIFWSMNEBER QR .
TXD MCU RXD / USB-UART RXD EuE R R B AR .
CS MCU 10 =% GND KBTI, MEEIME, AEEBRTE,
SET MCU I0 = tH/B= REFHANREEDL,; BENRESBFHES.
A 433MHz X% 3% 500hm ECKR%Z, REMEMFLN,

MRMWAZERARMEIRMED DEMO TR, FTEL BIASEH T M BRGSO FRANE, B
B2 MCU BF, BEERETRERHEKAGSHERUED ., REXEWSHH, JESEMEOZKYT
AMENEMN, BEERIERNEERERES MCU,
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8 iIREIES

8.1 MANFMH

HANRERINEY, CS SIMMAAEEF, SET SIMUBANRETF, REEN TEREOBEER
9600bps. 8 #IEL. TR . 1 {FLEAL,

8.2 iIgEMLH

SHIREMKEN 18 FH,

BEmSmiskA AA SA, EERMZEMSLA AA 5B,

BRESH . BESH. BERASHMIRER BASHEHSHITIE HEX ZHAIX, R8I ASCIll =&
Kix o,
AA 5A 00001234 0000010400 140200000000 65

FHUE FB =11 L]

1 OxAA ElE Wik 1 2,

) aos E OXx5A ‘iné;éﬁz 0x5B F&MERL, “Ox5C EYSH, 0x5D EiF[E
Rz, Ox59 EEARA, 0x58 IREBLIA,

3-4 Product ID Rig @ ID, WEXX.

5-6 Net ID AES EW 1D, FiHE—BTHEERE.

7 NC RE8 a1, 25K,

8 RF Power ES EHINEIEE, A 0x00 ARKE

9 Bandwidth g 1-3 IR 125/250/500kHz, BRIA 0x01,

10 Baud g 0-8 ¥Rz 600-115200bps, EKIA 9600bps B 0x04 .

11 NC RE 5z, 25K%,

12 RF Channel AEs 0-40 XN 423.92-443.92MHz, 2RIA 433.92MHz BD 0x14,

13 SF AEs 0-7 XK SF5-SF9, ZEIA SF7 BI 0x02,

14 Coding Rate AES 0-3 XKL 4/5. 4/6. 4/7. 4/8, EKIN 4/5 BD 0x00,

15-17 NC RE =L, 2588,

18 CheckSum B B0 17 FHRMFEE 8 iz,
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BRKWFNRERTRE, B8 LED WIE—R, FHREINEHE, MEMSLEH AA 5A 9 AA 5B, Product ID

RE RERKANRSHERRD ID, ERFRIENERIURE

AA 5B 4C 04 12 34 00 00 01 04 00 14 02 00 00 00 00 B6

8.3 HiISHE<S

AA 5C 00 00 12 34 00 00 02 04 00 14 04 00 00 00 00 6A

BERSHERNEMLA AA D, ERFEBEAS5REDSNE B

8.4 HiIRESHES

AA 59 00 00 12 34 00 00 02 04 00 14 04 00 00 00 00 67
BIRWMEA ASCI BEXFRH, ARESHNSPXFN,

8.5 iE W MIASHIES

AA 57 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 01
ZUASH: AR 433.92MHZ (tBETRENHEIRR, KEERARE)
EAEER 9600

M%& 1D 3 0000,

SF{&E: 7

HE: 125KHZ
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9 BHER

9.1 RHThESH

SHIR BYE HAE
SHTEE 0-21 (0x00-0x16) 1 Byte, AEE,
HIIRES BRAIR 0X00, BP 22dBm,
SHIE T UART s

0 0x00 22dBm (2tiN)
1 0x01 21dBm

2 0x02 20dBm

3 0x03 19dBm

21 0x16 1dBm
9.2 UART B4 RS

SHIE T+l UART 4=

0 0x00 600bps

1 0x01 1200bps

2 0x02 2400bps

3 0x03 4800bps

4 0x04 9600bps (ZtiA)

5 0x05 19200bps

6 0x06 38400bps

7 0x07 57600bps

8 0x08 115200bps

BiERIE: 13570812706 AERER 10 F 10
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9.3 HRSBH

B¥E R WAVE L] HE

1 0x01 125kHz (ZRIA)

2 0x02 250kHz

3 0x03 500kHz

9.4 ¥ A F

S¥E WAV ¥R F yiz:):|

0 0x00 SF5 EERR, BEEEANRE,

1 0x01 SF6 EEFBEEFTD,

2 0x02 SF7 INSHEREE., (BHA)

3 0x03 SF8 EERIE, BEEEANRIE,

4 0x04 SF9 EERIE, BEERANEIE,

9.5 BESH

B¥E B

0 4/5 (BINE, THEX)

1 4/6

2 417

3 4/8
BEHIS: 13570812706 EIERF 10 F 11
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9.6 RF {§i& (&%)

WWW.FNRF.CC

THEISH Ayl Xt R iReA

0 0x00 423.92MHz 1RSI o

10 Ox0A 428.92MHz REMEE,
20 0x14 433.92MHz I BIAMEE
30 Ox1E 438.92MHz REMEE,
40 0x28 443.92MHz I o

10 BUEBETH

R-TR3L AJiEtE ASCII #83% HEX #4E, REMin UART IK45= . Net ID. RF &, W& . ¥ EF40
BRESH KR

BNELEEREEH 20 FHEREE . WRLKEHFEET 20 71, BREDNZSEELHIE, THEK
BEMET UART HEZBARR, £ LREZSERAE, T§ &iﬂﬁﬁiﬁ&iﬁ%ﬁ%#ﬁ%o ENAFIER
T, 20 FHBYUEFEHEREZLETROESSH, REEERE,

BT MEF . FEMBRSFM=PEHE, 27 MCU BFNEMARRITHBNEN . ZiNES
mesk | #UEEIRE ID. KE. FS. #iEE. CRC REEFR, H4EE ACK. EXMESEITEILEIR
FHRI S

]

11 [HESEH
B5q=| 3AE UL
LIRS E 160ms EBERESNRETREERE,
HEARBERY 8] 5.1ms CS RSB HEAMERE,
1R HRERRYE 49.3ms CS #f{FIBHIRER; S1.02 R LFEEEL 6ms.,
SET #AIRER I 10ms SET H{EHANRERTS
SET 1B ERYE 54ms SET HimBHIRERT

BiERIE: 13570812706 AERR 10 F 12
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11.1 FEXRSE
WE SF BEF ESEK 1 2HHEK nEZHHREENKE | RE
500kHz SF5 1.7ms 0.4ms 1.7+n*0.4ms RERESE,
125kHz SF7 25ms 2ms 25+n*2ms RINBHESE,
125kHz SF9 82.9ms 20ms 82.9+n*20ms REERESE,

UELHBESHARRRHSE, IMNANEESHEE. JEKE . NENFIFIMG RERIE

12 MCU EI 5 FIFE 2RI

R-TRIL W=AFEKE. ¥ MEF. TENBEESZMBRIREIREIXTIZ= , #IE MCU REIURIKE
UART ZRFTEERAE “—BHEER" , THEEREY MSHT,
BEAUTARZ—:
o UART Hlf + ERRER: SKRE—IFHEETENR, EL—RNEEHLERAN—BER,
e DMA + UART Z Pl + B E: THPHMARREENSS, WIATHEESEBLE DMA &b
X,
o MAEMIEIN: EAMSL. KEM CRC HM=ELIER, ERXErEaEHIE,

12.1 RBGBI FITRHESR

// BYWEI 14 UART ZHEE—IR, BEESOPEEEREEREHHT .
void TR3L_OnUartByte(uint8_t byte)
{
/[ BARIREZEREFLR
if (rx_len >= TR3L_RX_BUFFER_SIZE) {
/] BHARXER: EFURRTREER, BRHEASA,
rx_len = 0;
return;
}

rx_buffer[rx_len++] = byte;

[ WEIFFT R EREKER ER R
/] #310ms THFFHE, BANHIIX—REOBFERKER

BiERIE: 13570812706 AERR 10 F 13
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/] ZREBRIERSE . ZiEKE. MCU ENFEEENIRERETSEE,

TR3L_RestartRxTimeoutTimer(10);

/] FEWGERNEE: BHAEFRN—REERSA BB
void TR3L_OnRxTimeout(void)
{

if (rx_len == 0) {

return;

/] ER: BRNOBA—EETEMAM,
// TR3L_ProcessFrame() REBNEREMSL . KE . m<F. #illk, KIF / CRC,
/] IATEHBERESHNA, BIENEFES .. ACK / EXMEENUIIENE .

TR3L_ProcessFrame(rx_buffer, rx_len);

/] EEBRRE, EERR T —REE,
// % UART I8 RUFAIBES BT AERETA1E nlen, TRIGR KR o
rx_len = 0;
}
rx_timeout_ms NARIEHE . SF AF . /KEMWSNEREIRE . RASHTINL+EDERFFIEN
i, RERTEESHT, NEABABNEE,

12.2 g B SHHITRER

/] #HANRERI: CS=0, SET=0, UART EIZE 9600bps, 8N1
TR3L_CS_LOW();
TR3L_SET_LOW();
DelayMs(20);
uint8_t cmd[18] = {
OxAA, 0x5A, 0x00, 0x00, 0x12, 0x34,
0x00, 0x00, 0x02, 0x04, 0x00, 0x14,
0x02, 0x00, 0x00, 0x00, 0x00, 0x66
k

UART_Send(cmd, 18);

BilHIE: 13570812706 AERIR 10 &F 14
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UART_Read(response, 18, 100);

[/ BHIREE: SET=1,

TR3L_SET_HIGH();

DelayMs(80);

SCPRIRE AN ID. BS. CRC. ACK. ERMES ST IEHHI,

KHEERIT

EHERRIRSEBE

13 BRIRIHRIY

RER

HEBRBE

RETHERRE

RERIFIH K48

HEBEL

k=1t

RBIRAEE

MRBYFEBBME, NERBE. REPRE. RHEENITES

i

M 2.2-3.6V IRERIR, HE 3.3V,

BIRIZITRNES 68mA L EASBR, HE

BENAHRE,

VCC/GND ifixHE 0.1uF %%%ﬁfﬁp‘“
FREENAZIENSES SH0MEEE

VCC EZ4a.

(=
7G

1B%

BHESHE.

i~

I

A
0

. {&FEFT, GND EREE

%,

4keER% . $EI588. DC-DC KH

LIS R AA KBRS

TRERFEARER VCC/GND SIHISbN E 80K
REBREEE o

SHEEFINBBESEE

RE

MBS RHBESKESSBIESRRE.

& BFRE) B K F AR RIS o

EEBRSNYFEEFRTENALRTR

'Z

MM BEESIBINEREMIERS

S PT RS AU EATE . RIERIM3E
B RRA T EHREN A RERE .
BEFRMA TR

BRI LF W TH= T HIIRAR

ZHHREEN,

, RENRH

BERIE:

13570812706
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Y A\
14 EMC 5 F#iEiY
e =iy
HESRAE . Dk, BHASRIERSNRE SN . RIS, R
U4EZE/ SR
R SRR KRS ,
- FXBERR. RS . FLHENE di/dt BRMTSERNESED, HERE
“ DR RS 1
KAMIMERS SMBEMTIFA SIS TTEESIA ESD. RETHRMIERSS, s EmE,
N 433MHz IRSHHATAETFIEERE | BEE . LRENEM ISM 8E, NERKRE
R FIEMEEERINE,
EHIRIT B “RAREME > 55 > ARIE -> TRLERE" MIREES R

EMC BREFEHBIR. M, 23, X& . s, KRUEMNNHTFRLEEIER, HIERE. Z83E
RN, NERERMEDO DEMO BEZEF PCB MELNIE

15 PCB &Y

2§ 77 il
N BHRESE PCB UEHME, XREEOMNESE. BRE. KER{[HNSERIES
BHRAE .
R o
KGR E A SIHIEISMERLR RF BBENRE5E . H, % 500hm SAEL BIELE
PN A XEABEBRAE . B E. B, BiRE. XM KBRESEEL,
UART E% RXD/TXD £%&RERE, mEBREAXTR. D%k, SBREBNXEXE,

SET #1 CS #2iXH MCU Bz HRNAREERT, #RESREZFRASEIRA

SET/CS #=#%
RE/MRIEIRE

b Bl GND #1 G 5IHNERBHRERER, BeERaRNARKBREREEL

#EiNFHEEE VCC. GND. RXD. TXD. SET. CS # A #0OMHENR S, EFEr57M

it
! EEHE,

MRERMPAMAME DC-DC. R, KE[IRBREL, NAEFNMBRHTESES. Z8X. A
spEF AR BEB RN
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16 R&S &MY

R-TR3L EAIIEXRLEO, A 5B 500hm RF #0, REFFEE, FMEXREGHREAIAITELMN
BEEBEMREL,

HEEFRBE TFA5 M TT02, EfFFmMEEIISME. KA O. REZBEEAN . EREUMERREH
TEEEEUR

REBS IS R Lz
TF45 433MHz 45mm x 17mm A{EA 433MHz SN BEREHTREE,
TT02 433MHz 27.5mm x 5.0mm A{EA 433MHz S BEREHTREE,

RENTBEERSING .. B, KEREK ., &%, #KEss. DA/ DC-DC X, EFRRRETE
. TWAESRERGR, NALEERELINIELSIHEESENNVE,

17 38K T AR

W& BRTERR
RERS %8 LED ¥R,
TERS WOR EREY LED ¥R,

BilHIE: 13570812706 AERIR 10 &F 17
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18 R~F

= Ll

=

o))

©

©

o0

ZOt T( :mm
1B.240mm

19 MES &SR

433MHz @R OsATARMXE, FELESIMENBIATEMER. KFHEXR, $58. R&F. 4
=, REAEBENINELR . ERXE . IS0 KRAAINARE, T NELNEER,

B . INERRHZITVUAERZRR—EBR . BEFFmEFMNEON, MRELENKSHTEMITE
*ﬂ%\gfmﬂﬁt o

20 IS FARZHF

BRAZE . RERMANNR TREEITESTLE MIKE:
WWW.FNRF.CC

BAREEESERXETHBKRTT .
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PR A RIELEF

1. BiRRANE
ERE, AUABEMEOSHRE; REBKERER, MUEER#HTROERS, EBTHE0

N\ _—
Hinz

DEMO, AR Fe MR WA I o

ERED SO8E 87 &2 £¥95 IR 2H) BEEE BTN

-
sean | e gt | B | HEER | B8 [ Endish press 1R —
%08 [TCPClient 1T mET e | BESHEENE T mosE T EMEE: 10 nsAR T MIEREAT

= =5 =FE < |kgNore - i

mAE [120.76.28.211 [a0 g || O e EREi s BEE, EaE |20 ms
&4 [10211554 s a

7 BB MR RS Srong 5, e
R [ e

v

0 DEMO (iR ) AR T8

BiEfS: 13570812706 AERIR 10 F 19
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WWW.FNRF.CC

2. BE/EEXNR

WOSK: 96008
MR helloworld
®EDR: 100006

TR OF

3. BHKE:

TLLER

%)

(FERBFERIE, BNSHETERE)

M

BOSN: I00/B/N/
#UNA: helloword
SR 10000bi

EHEA0

RIFREROS | cons

EREE  RTRL
fdsEID 1234
EHIhE 22
L AE 433 92
E S
HEF 7
B OE 45

FOEE 600

o EETEESTRE/ZETRIAESTE (V1.00)

= SAON

[==]=]

-

SUCCESS =]

=ERT

_ = |

B

i

"

-

-

-

RS

S EE N (hex) AA SA 00 00 12 34 00 00 02 04 00 14 02 00 00 00 00 68

$E I (hexe) AA 5B 4C 04 12 34 00 00 0Z 04 00 14 02 00 00 00 00 BT

BEN =

St .
“ar -

2 =
* o
=, WS

1
I TR,
CATEAN B

-
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1. #EFALESO DEMO #TIRE, RBESHEN, BREBIREAXEBH/FB(SET MAKEFE, L
MERITES .

. IBEARRI, SREEEDR, NRHFREGEREEUE, BEAKREAERSHET .

. RERHEATEEM TE WWW.FNRF.CC,

. IREFANEEE, 1818 SET XES®BE¥E, CEEEER .,

. BRERNEEOBFRESHE, BTRREAEEERES, REMN—CEIEH, RESEMI, 7L
BEEEELSSE .

o o W N

BiERIE: 13570812706 AERR 10 F 21
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B B XK. HI&k. MRS5S, BT

REFEEE, FEREIREGAIITEXNMER, EERIMER, SIRBREMPCB. 4%, &
WERX, HEFATT02MTFAS, FEINSESLLFPRLTESIN:

BS E A 5

#¢

R~ st

TF45 433MH | 45mm*17m

TT02 433MH | 27.5mm*5.0

JR— z mm

PP BPEHERA L) EDA - (www.lceda.cn) ##2R “#EH L s oAl R4,

o, THE ] ©
i
| mmag UPEDA | mOImET M-R5 x Q

#m %2 H%  (GANS FUSEDMR  PCBA  SDEE

) UEIBME99Y) UMLKY RHMMO) FFEE(528)

WAXRE (R R HE

I -

HEE 1
o ]

{F ATB9C2051 DIP-20_W7.62MM denglj
{F STM32L15xCx LQFP48 zqn_team
{} STCBF2K0852_SOP16_JX copy NSOP16_150MIL_JX lianxi117
{} GD32F150G8UB_JX QFN28_4X4X04P_JX Thel
{F EMBBF758NSO20 SOP-20_L12.8-W7.5-P1.27-LS10.4-BL mickeyye
{F MABO3AT TSSOP-20_L6.5-W4.4-P0.65-LS6.4-BL _tkwnE
{F STM32F103CBT6 LQFP48 toumingyu
{F STM32F103C8T6.1
{7} STM32F103C8T6.2
{F STM32F103VETE_JX COPY LQFP100_14X14X05P_JX Mr.Zheng

{} STM32F103VET6_JX COPY.1.1
{F STM32F103VET6_JX COPY.1.2
TBIEDA > §5 > AP &M > [M-R5

BiEHIE: 13570812706
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T 4

L 2P

13570812706

MIERBRRAEIHREFRER

st =L

300044 85/ 5 O X €)% 1%/ R BhiEIZF

R-TRILELBCRER BT F

RMB: 15.50

MIEABBSLETAR
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