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1. F= itk

Z15 ¥ LoRa #%|# Ik Ra-01SC m A I T & o A8 R s %A I A8, ZEA
FTHRKESY HEE, LS LLCC68 T E XA LoRa™m B F 4L A E, FTH#
KE®Y MERE, fLTHER, K. FB) SEMTECH 89 LoRa™ % A fl £ A, LLCC68
AAMiE-129dBn Wy E REE, +22dBm BUh R, FWEBT, TEKE. FH,
MELEFEAR, LoRaA™MBAHBEREREERMAFE THCEFHRMLSE, BATELR
A RLEFRFTES . mTHRAHEGHA,

Bz ARUR T

Baek, BB, RESEFEFL, XHRA%K, TRERZAS%.

1.1, Fh

B LoRa™ i #|##H%

WM & FSK. GFSK. MSK. GMSK. LoRa™ % OOK & #| 7 =X,

W HEH 410MHz T 525MHz

B TEEERN 3.3V, A AA AR +22dBn, A T/EEITA 140mA

B EHATRHRREAELADE, ERELERSGUXWEN, BTRELA Y E
B BERRASTEARAHELEE, BRERKEY 4. 208, FALERA 0. 6mA

B S XHE: KE-129dBn

W EYHE T SF5/SF6/SF7/SF8/SF9/SF10/SF11

W NMRARR G o L R

B ERXASPLEED, EAFLRIHEE, % CRC. &k 256 FHMWHKE QT %
B ALBOHREWMEIN/EILf IPEX £ 4 MEE, XHFELNFERA

B EHFIMU FELASE T AR, FrIEEREERSIHENEN, BTE

F., KHE R EEE-9~+22dBm. ¥ LXK EMER LT 4%

L3 X B LB K
B R/HX B THME HERER
F [E A 2019 4 52 5 ¢ 470~510MHz ERP <17dBm
R CE 43305;2479N1 ERP < 10dBm
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174! CE 863~870MHz ERP < 14dBm
Jb3E FCC 902~928MHz EIRP <30dBm

ERP(dBm) = Pt(dBm) — cable loss (dB) + antenna gain (dBd)

EIRP(dBm) = Pt(dBm) — cable loss (dB) + antenna gain (dBi)

REZETENERF, KANERRETEWT:

Radio.SetTxConfig( MODEM_LORA, TX OUTPUT_POWER, 0, LORA BANDWIDTH,
LORA SPREADING FACTOR, LORA CODINGRATE,

LORA PREAMBLE LENGTH, LORA FIX LENGTH PAYLOAD ON,

true, 0, 0, LORA _IQ INVERSION ON, 3000 );

THREREF T
Radio.SetChannel( RF_ FREQUENCY );
U ERE A, AHAREGT

1.2. TEHHK
FEZZ A
A= Ra-01SC
HE SMD16
R~ 17%16%3. 3 (mm)

AE&FR FREIBELE/EIERE (FEEAL) /IPEX BT
i 3% 410MHz"~525MHz

IHEE —40 C ~ 85 C

FHEIE —40 C ~ 125 C , < 90%RH

Bt B 2.773.6V, #AE 3.3V, #HEEMAT 200mA
XFHEH SPI

W mEHAE | & =52 300Kbps

LRSS 32MHz

fHi e TR R E K & 2. 8kn
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Ra—01SC Z 7| 52 ## B R &, 7 M2 0 7 BRI 7
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Ra—01SC # 3k 2 3 B G R & (BSD) , F ER7kny BSD T 46 i, 8% B ¥ H V3 % F ESD R 41

T Ra—0ISCHESRMHEANNE, THMBEEIEY, RAEHNESDABEROERF. B Fh

B R R ISR FATIER, UARARES,

2.1. &K

2 £ &/NME H AR RAME B £
T e | TOPR -40 25 85 C T W&kt
e 5 | VDD 2.1 3.3 3.6 v 23. 3V A (R b 7 %

2.2. HFEwmosks

#HR H A BAir
T e R 4107525 MHz
¥ H 4 % /ME H R RAME BAr

10 =,F VIO 2.7 3.3 3.6 Vv
o\ F 8 TR VIL - - 0.2 V
MmA\ZEETE VIH 0.8 - - i
7 4 e TR VOL - - 0.1 vV
My EEETE VOH 0.9 - - Vv

#
~
|
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2.3. SPI &K

Fsck SCK #f & - - - 10 MHz
TCH SCK & ® F Bt - 50 - - ns
I&]
TCL SCK & &, F At - 50 - - ns
I&]
Trise SCK _F FHHf - - 5 - ns
Tfall SCK T [ B[] - - 5 _ ns
Tsetup MOST 2% 1 F |4 M MOST % 4k 3| 30 - - ns
SCK _E &
Thold MOST 4 #5 it 4] M SCK _EFIE 3| 20 - - ns
MOSI & 1,
Tnsetup NSS Z# 37 H [4] JA NSS TRV E| 30 - - ns
SCK _EFIE
Tnhold NSS 2 it 4] M SCK T P& IL 2| 100 - - ns
NSS AW, E&
LN
Tnhigh SPT 7 |9] 4] [ By - 20 - - ns
NSS & H, it ]
T DATA DATA £ # 5 # - 250 - - ns
37 A ]
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Ra 01SC HE A MM A& EHIRE:

(1)

(2)

50

I

Y BN BN BN BN

16.00+0. 20

—

BB IPEX % T, RAFEmLIAEHSIEEMR
o —HRAr IPEX EF, K&V UHEZERRIEH L,
BRI\ B F# IPEX A (EJEINES ., DLy
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4. B X

Ra-01SC A k& 16 Mxrm, wEMTERE, TR FZEED XL,

Ra-01SC & M~ & &

&R RE E Uk
BMEFE Gl B4 S oh &6 9L
1 ANT BAL
2 GND W&, EEIEFESEH
3 3.3V FAIME 3.3V (e, 3 GEE BT AT 200mA
4 RESET & L i
5 TXEN St A 35 3
6 DIO1 ¥F 101 RHERE
7 DI02 ¥F 102 WG E
8 DIO03 #F 103 WHBE
9 GND B
10 BUSY WA TRGIH, £ 0 FHE2 EHEMCU B 10 &
11 RXEN St AT 4% 3w 0
12 SCK SPT Bt #f 4 A\
13 MISO SPT %K 4% Hr W
14 MOST SPT #H4E fr N
15 NSS SPI &% A\
16 GND W&, EEIEFESEH

St

5 10
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LLCC68 Hy 3 N A 10 5l LoRa™E X T 7 A,
CATHY B 5 = A BLR T RegDioMappingl #7 RegDioMapping2 X W A4 F AL & .

i;i DIOX B4t DI03 D102 D101
Fhss
00 CadDone Change RxRimeout
Channel
. Fhss Fhss
01 Valid Change Change
2 Header Channel Channel
PayloadCrc Fhss
10 Change CadDetected
Error
Channel
11 - - -

5. FREH

uz

RF1 CTRL
GND RFC
RF2 CTEL

RF_Switch

ENITIEY

Ci4

-

DE_ £10K RX_EN

R7 M. Qa3

R8 RS
= DID2_ OR TX_EN I 4 Voot
1 1
TR 1 2| =
T e :
c18 CRYSTAL4/SM G20 D102 = 1, CTRL = 0,RFC to RFl Tx Mode
e I = I DI02 = 0, CTRL = 1,RFC to RF2 Rx Mode

3v3 BEDUTEf st e (2 J|II NSS
o I|—5 eno NSS |y —
RESET 4| 33 MOE| MIEQ
Ré c21| cz2 TX EN 5 | RESET  MISO SCK
i) BiC DIO0 SCK ]
100 100n DIO ol BICS BUSY
BigE—&| Dio2 DIO4
DIO3 GND [
U5

i
b=
H
&
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6. WitiEE
6.1. A%
NV anT
OR
I . Ra—01SC Moudles MCU
NG T NET LIANT oD (16— ——1aND
I——-2-1 GND NSS 5 NSS 2 | NSS
| | 3 14 MOS] 3
L e | 3v3 MOSI | e MOSI
—— g | RESET MISO | 13 Ser ‘é MISO
3v3 TXEN  SCK 2 gt 21 SCK
6|
| ‘ DIO1 RXEN 100
—DI02 71 Hi02 BUSY HO I E:EOSWET 7101
. —Dlo3 8 pipo3  GND 2 —4 | ees———p 102
ESD| 10uf 100dF ‘ ' 10 :82
l 1 l — 11 gND
= = - vcc o—12 yce

(1) EE#HMCURE 48 O T SPI # 045, £ E 4 BUSY/DIO1 & # 2| £ MCU Y 10 T,

(2) WRAEZEEAFTERLE, BUERLEOATMY I A TH &%,
6.2. WHEEAFERIHRT
VR: MWy Ra-01SC EH # FF, #HFKENEF E17 PCB K, #EHFE PCB K _LIF#

T HRiTEHIFER, TR PCB _LHGIE #1711 87 1 AR W IER P B, 77
PCB Y2 #5789 51 B 41 0E 8 S R T A (/o
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6.3. R&WEE

(1) Ra-01SC FEEBFERLMFER, HEHh I HAT FILEEFEIEE;

(2) AT REARLBIFRMENUKR, REEMACEZRE & EH;

(3) REARELEMAEIUREAERATH, FUFRIERENE, BT ELR L. BERE
ETHERNER, TEHLTNRALREKSL, G REEMEHNFT I,

(4) REVTARETAREZNT, bR EREBERABIE.

6.4. ftH

(1) #% 3.3V e JE, BEZEIN 200mA L _F & IT;

(2) ZEPUFE A LDO fte; 4wfE | DC-DC B B IR A, Z W SUH 35 %2 30mV LA
(3) DC-DC B R e e B E W TG S A f B AL E, 7 DLE A E R AR,
B A Hr H UK

(4) 3.3V B IR B 0 P v BSD & 14

(5) 4 MR I e B B, Bt R R (R Y 30%L L4 E, BA TENKHEE
T 1E;

(6) FHEREHEFEEFBRNERESE, 0 RET /2 FRBEHR A EIIN.

12V--->3V3 2A THER L &

N

uP2 1
VCC_IN_12V SY8120
7 g i Lp2 522

£p2 10% = = RE: ORA{ cP1 e

RP: 4 6  100nF

1 EN LX 4.7uH 3.0A 8

3
S RPG. OR

RRRRR

U
)
3 B
A
FARA

10uF_16V| | CP:

:
wowl o1
:

¢
zZ0
631
2
4F g
zZa
el
| %T
>
®
2
| 2mnrea
22uF 6.3
| I
22UF6.3V|[ CP7
I
]
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|
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6.5. GPIO & By A

(D) WHESEFIHT —LGPI0 B, FEAZNAAE 10 B 8 10-100 B Y HLFH,
WAER A H Lo, FF L e FEFA, *f EMI A2 ESD #i8 # Bl ;

(2) WHEK IO BN LETH, FEEALFNERRHA, LALSEHEABELANEALE;
(3) BAWI0 O&Z 3.3V REHLESHEAWN 10 E-F RILHE, FEHnE-TFiedk s,
(O wRI0OEHEREED, FHF4FmT, Z2WNE 10 E2%FEmTFATE ESD
#1,

VCC 33V VCC 5V VCC 5V VCC 3.3V

R1¢2K R2 247K R332K R4 247K

Ql Q2
TXD 3.3V RXD 5V TXD 5V ¥ \ RXD 3.3V
8050 [ 8050 )

Bl T

6.6. RKENRE

(1) BAEHH LLCC68+4MEl ¥, F P 7] UL 2 4% B LLCC68 & 7 F AT #AT # 1F;

(2) DI01,D102,D103 & — i A 10 =, ¥ LLEC & iK% % FF o g8

(3) EH 5 = TX/RX 4], BRI\ HEA AN MEL T k. EXiT ERET#ED, 7L
SEIANED MCU #2545 ANE0 MCU #2541, HBAZ GBI HAAR, F A BOM,

LLCC68 5 SX1262/SX1268 % 7.

(1) SX1262/SX1268 F ## #1H F SF5,SF6,SF7,SF8,SF9,SF10, SF11, SF12;
SX1262/SX1268 F[ 1% B3 A F 5 Bl 7.

LoRa@ Rx/Tx, BW = 7.8 - 500 kHz,

SF5 TO SF12,BR=0.018-62.5 Kb/S

(2) LLCC68 X #¥ #F F SF5,SF6,SF7,SF8, SF9, SF10,SF11.
LLCC68 P X E MY M A F5 Bk 51

LoRa@ Rx/Tx, BW = 125 - 250 - 500 kHz,

LoRa@, SF=5-6-7-8-9 for BW=125kHz,

LoRa@, SF=5-6-7-8-9-10 for BW =250 kHz,

LoRa@, SF=5-6-7-8-9-10-11 for BW=500 kHz:

S

= 14

p=i|
=
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7. BRI

7.1 BEERETEER

(D SFEELBGERE, #EEE QMR

(2) BE. BE. BATH, 2RRBEZCEEE;

(3) wERK. RATLEHK, FLHMEURBRRE;

(4) BAREERBOTM T L EBERES, KBLMNAKRZ;

(5) R&METAEEME, SHRETeRERA, ETRRBLFEFTE;
(6) WEFZFHFHEREH R, TTEFRELH(FFEETRE, EBMHN);
(1) Fin TRBEERERTHEEE, = ERERLFER]D;

(8) AL GHEKLEIEERESREAS & FF A

7.2. MREMERER

(D EHEER, AREEFHEEEEZE, W8T RAMESERBRK AR,
(2) ReEBFEREHE, BETRABALEHR;

(3) HwRZXERATEG #EEE, S50 REURE;

(D) HRZXEAIBEETELE, WO T NEE GRS

(5) WREARAFTRAZN AL S, TREETEA.

7.3, XNHEHERTHOGEE

(D MAFEFAET TH, T8 THEIXFERAR, FEETTH;

(2) SPI Let# B W Airsk, & SPI & EREF TH, SPI RAELATHEK;
(3) IR AT s RELAY, 40 PRIE B IR 7] 5 1%

(1) KL, BAERERAK, LL2ERRGERS.

% 15 7 3k 18 Wl



LG AP
Ai-Thinker

Ra—01SC M4 V1.2

8. EIRELE

o
1
ul=] i 1 1 1 1
1 1 1 1 G |
! : : : I&EIRE :
l 1 1 I 235 ~ 250°C I
250 — : : : : :
| HiEE R i /ﬁﬁg\ BHR
Sy 1150 ~200°C 160~ 120s i " 5217°C 60~90s |\, -1~-5°C/s
200 : ) — : .
| Soaaaall | mmE
i i : i > 30s I
I 1 1 1 |
I 1 1 | I
1 1 1 I 1
FEaR | : : :
1~3°C/s ! ! 1 I i
100 —— : : : | |
] 1 1 I [}
1 1 [} I [}
1 1 [} I [}
: : | | |
50 —— | I 1 | [
1 1 1 1 I
1 1 1 1 ]
] 1 1 1 1
25 I 1 1 1 I H?JLEBj (S]
0 I 1 1 1 1
0 50 100 150 200 250
B — JBE: 25 ~150°C Bf[E]: 60~ 90s FIBFIZE: 1 ~ 3°C/s
FHVZREX — jRfE: 150 -~ 200°C AfjE): 60 - 120s
EIfEER — 8 >217°C WjE): 60 -~ 90s; IBERE: 235 - 250°C AfE): 30 ~ 70s
BHX — BE: BERE - 180°C MBRIZE 1 ~ -5°C/s
124 — HIRESTTHER (SAC305)
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9. MXRE S RREIETE

9.1. HX&AE
P A NS X HEFME ZAtE | HERX | FERT | #EfEHED
Ra-01 SX1278 410MHz~525MHz | 20dBm W B 17%16 SPT
Ra-01H SX1276 410MHz~525MHz | 20dBm W B 17%16 SPT
Ra-01S SX1268 410MHz~525MHz | 22dBm W Fr 17%16 SPT
Ra—02 SX1278 410MHz"~525MHz | 20dBm T B 17%16 SPT
Ra—06 SX1278 410MHz"~525MHz | 20dBm T B 22.8%16 | SPI
Ra-07 ASR6501 | 410MHz~525MHz | 20dBm T B 16%16 UART/12C
Ra—07H ASR6501 | 803MHz 930MHz | 21dBm T B 16%16 UART/12C

Pl ARG R

https://docs. ai-thinker. com/lora

9.2. K&¥EH
AERBEABRYEEAG, BHE S RN AL L3 EE R %E RBANEH, KK F
WHEHBQREEANTRERFALEHE FHARERANFTF ANMBEENREL

Wk o AL £l L ¥ T BE S A
22100003 | ## K% 433-470MHz H R WE, R/, A7 E
22100008 | #4%& K% 433-470MHz T AR WE, RT/ANTG, AEFE
22100032 | iK% 433MHz SMA WEEL 4t | AEA B AL, TZAHZE NI
5T
22100033 | iK% 470MHz SMA WEELU 4t | AEA B AL, TZAHZE NI
5F#H
AG-030318 | W # K% 433MHz SMA WEES 4t | B, EKAFIERLEKEE
-0595 PRI 28 4T B X 33,
AG-031718 | W # K% 470MHz SMA WEES 4t | B, EKATIERLEKEE
-0542 PR35 28 4 B X 33,

S

= 17

p=i
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10. BEER

w0 T E >, Ra—01SC M3 A 474,

11. BERBAT

EHEM:
FF & DOCS: https://docs. ai-thinker. com
B 7R
RE 5 I S
B 561
AL
N B HLHE
B R HLE

https://www. ai—thinker. com

http://bbs. ai—thinker. com

https://anxinke. taobao. com

sales@aithinker. com

support@aithinker. com

FINFTELRT 2 B REFEEQNFE C £ 403, 408-410

0755-29162996
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