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1. Product Overview

Ra-08H-Kit is a LoORaWAN development board designed and developed by Shenzhen
Ai-Thinker Technology Co., Ltd. The development board is equipped with a LoRa module, and
leads out the serial port and peripheral pins, which can be connected to the serial port with the
factory firmware. The assistant can easily send and receive LoRaWAN control by sending

commands.

The chip ASR6601 on the development board is a general-purpose LPWAN wireless
communication SoC that integrates an RF transceiver, a modem and a 32-bit RISC MCU. The
MCU adopts ARM core, and the operating frequency can reach 48MHz. The Ra-08H module
supports LoRa modulation and traditional (G)FSK modulation under the LPWAN use case; at
the same time, the transmitter also supports BPSK modulation and (G)MSK modulation, and
the receiver supports (G)MSK modulation.

The Ra-08H module on the development board provides ultra-long range and ultra-low power
communication for LPWAN applications, which can be widely used in smart meters, supply
chain and logistics, home building automation, security systems, remote irrigation systems and
other scenarios.

ASR6601

Figure 1 Main chip architecture diagram
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1.1. Characteristic

B Adopt DIP-30 package

B Interface type: standard micro USB + 2.54mm pitch pin header

B Support frequency#3|1803MHz-930MHz

B Working voltage is 5V, theoretical maximum transmit power: +22dBm
B High sensitivity:-138dBm @ 125Kz SF12

B Support spread spectrum factor SF5/SF6/SF7/SF8/SF9/SF10/SF11/SF12
B Embedded memorys5 128KB FLASH,16KB SRAM

B Support LoRa/(G)FSK/BPSK/(G)MSK modulation

B Support multiple sleep modes: depth sleep current is low to 0.9uA

B Support external antenna, the antenna uses SMA interface
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2. Main parameters

Table 1 Description of the main parameters

Development board model | Ra-08H-Kit

Suitable module Ra-08H
Package DIP-30
Size 25.40*48.26(+0.2)mm
Antenna External SMA
Frequency 803-930MHz

Operating temperature -40°C ~85°C

Storage temperature -40 °C ~ 125 °C , < 90%RH
Power supply Voltage 5V, Current >500mA
Interface UART/GPIO/ADC/DAC/12C/12S/SP/PWM
10 102,104,105,108,109,1011,1014,1015
UART rate Low-speed serial port, default 9600 bps
Transfer Protocol LoRaWANELinkWAN
SPI Flash 128KB

2.1. Power supply selection

You can choose one of the following two power supply methods to power the Ra-08 H-Kit:
B Micro-USB interface power supply (default)
B 3V3and GND or 5V5 and GND pin header power supply

It is recommended to choose the first power supply method: Micro-USB interface power

supply.
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2.2, Static electricity requirements

Ra-08H-Kit development board is a static-sensitive device and requires special precautions

A
AL\

Figure 2 ESD anti-static diagram

when handling it.

2.3. Electrical characteristics

Table 2 Electrical characteristics table

Min. | Typical | Max. | Unit
Parameter Name Sl Remark
Operating TOPR _40 25 85 o°C Industrlgl grade
temperature design
Interface power
supply VCC 4.75 5 5.25 A%
XMicro-USBHI
Supply .Voltage oo 27 33 36 v >3.3V can guarantee
(Pin) output power
bower 0.9uA@Without
motion - 0.9 - uA RF/MCU Retention,
P Without RTC
Sleep
mode | Power 1.3uA@With
consu ; 13 ; uA RF/MCU Retention
mption
2 and RTC
Power
consumption Standby mode - 3.83 - mA Power on
Full load mode ) 115 ) mA DC-DC used,
XTX:21dBm%i 21dBm
Receive mode
XIRX:SF10% - 9.5 - mA DC-DC used
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2.4. Digital port characteristics

Table 3 Digital port
. Dserpten | Typlelawe | Ui |
Working frequency 803~930 MHz
Port Name Min. Typical value Max. Unit
IO level VIO 2.7 33 3.6 A%
Enter logic level low VIL - - 0.2 A%
Enter logic level high VIH 0.8 - - \Y
Output logic level low VOL - - 0.1 A%
Output logic level high | VOH 0.9 - - A%
2.5. RF parameters
Table 4 RF parameters

Mode Frequency band Min. Typical value | Max. Unit
Transmit power 866MHz - 21 - dBm
Transmit power 870MHz - 21 - dBm
Transmit power 890MHz - 21 - dBm

Mode Min. Typical value | Max. Unit
SF7 - -123 - dBm
SF8 - -126 - dBm
SF9 - -128 - dBm

SF10 - -131 - dBm

SF11 - -135 - dBm

SF12 - -138 - dBm
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3. Appearance dimensions

* NC
* NC
* 102
« 1015
* 1014
.33

* GND
NodeMCU-Series

Ra-08-Kit
A201
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Figure 3 Appearance of the development board (the picture and silk screen are for
reference only, the actual product shall prevail)
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Figure 4 Development Board Dimensions
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4. Indicator light and button description
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Figure 5 Ra-08H-Kit indicator light and key position

Table 4 Ra-08H-Kit Indicators and Button Locations

SMA base

RGB lightX[TO7+105+10451

Cool lightX[I01453

Warm lightX[I0 1553

Flash serial port

AT serial port

Reset button

@REPEELEE

Flash button
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5. Pin definition

NodeMCU-Series

Figure 6 Schematic diagram of development board pins (bottom view)
Ra-08H-Kit has a total of 30 interfaces, such as the pin diagram, the pin function definition

table is the interface definition.

Table 5 Pin function definition table

No. Name Function

1 108 GPIO8/ADC _IN1

2 1011 GPIO11/ADC_INO

3 NC NC

4 109 GPIO9/DAC OUT

5 104 GPIO4/SSP1_CLK

6 105 GPIOS5/SSP1_NSS

7 NC NC

8 107 GPIO7/SWD_CLK
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9 106 GPIO6/SWD_DATA
10 GND Ground wire, connected to the power reference ground
11 3V3 3.3V power supply, recommended supply currentE 500mA
12 NC NC
13 RST RSTN_IN External reset
14 GND Ground wire, connected to the power reference ground
15 5V 5V power supply, recommended supply currentE 500mA
16 3V3 3.3V power supply, recommended supply current E500mA
17 GND Ground wire, connected to the power reference ground
18 X GPIO17/UART TX
19 RX GPIO60/LPUART-RX 1# GPIO16/UART RX
20 NC NC
21 NC NC
22 NC NC
23 NC NC
24 GND Ground wire, connected to the power reference ground
25 3V3 3.3V power supply, recommended supply currentE500mA
26 1014 GPIO14/12C_SCL
27 1015 GPIO15/12C_SDA
28 102 GPIO02/BOOT
29 NC NC
30 NC NC
Table 6 Module startup mode description table
Pin Default SPI startup mode Download start mode
102 drop down 0 1

Note: Some pins have been pulled up internally, please refer to the schematic diagram.
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6. Schematic

O0R

3v3

4

gz

TK

U5
RFMEG01RADE
o 3

082 lancios oo B llf.“r”me & i

011 = {ADCOMD11 RESET Fg

1o BOOTIOZ 2

i SSPICLKAO: 2C-SCLAO14 Lid

1058 55p1-nSsi06 RC-SDAID15 1313 47K C4TK

W —I0L__L{SWCLKISSP1-RUIOT UORXAO16 [ 1 1
— LA SWDI0SSP1DU0s UOTXAONT =i t
veC LPUART-RXI060

c2 c4
10uF 1WF

i

KEY1
2 LEDY [
14 B R LEDEH Fed e - EU . NNl R13 2R
LGN
o i N
P 105 3 4
. me  a7m  LED3 g~ Bl N L APV, .= I 2
015 Lt — 31\-_’3
1 REED0 =20 e[ > —r 1 2
o KEY2
w
MicroUSE = =D CHIH0C
‘I_-EN_L o voo A s
2 a7, CH340- ™D  Rese HA— RI0  ORIC
8 ChD § RXD RTSH# RST
oD CH 3 DR 3 OR__ A an K2
8 G o b+ Deok |12 RE ORING
5 . b- D- R L — 2 B
(4 — ] DsRre 10 —— ——
e —Axo  crepa—  E— i
D- 101
5V o — 02 an
D2 N5818 7] 015
m o o D14 T
23 J"@ﬂm z— .'L_ﬁ'!.D.“p
us o e
sv VINTAP_VOUT 0 D5 g H—
(i o8 c1o L@R 11 ' T T
fees 3 K3 12 UARTRX
RST CH340-RX
10 0AF AMSTTTT " O1F Ke i I
=c =2 =3 L5 5V 15
= = — =5 N, — =T
) HEADER1S HEADER15

Figure 7 Schematic diagram of the development board
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7. Product related models

Table 7 Product related model list

Model Frequency Power Package Size Antenna
band supply
Ra-08 410~525MH 33V L oMD-18 | 16%16 Posts stamp
a- I~ Z - mm
>500mA pad/IPEX
Ra-08H | 803~930MH 33V oMDA1s | 16416 Posts stamp
a- ~ y4 - mm
>500mA pad/IPEX
. 5V, 25.40%48.26(
. 5V, 25.40%48.26(
Ra-08H-Kit | 803~930MHz | 1o509ma | PIP-30 | 14 5)mm SMA-K

Product related information:https://docs.ai-thinker.com/Ir
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8. Product Packaging Information

Table 8 Packaging Information Sheet

. Quantity per Quantity per
Packing list Pi‘:;;%lgg pack pack
(static bag) (sealed bag)
Ra-08H-Kit Foam + static bag Ipcs 20pcs
9. Contact us
Ai-Thinker official website Office forum Develop DOCS
LinkedIn Tmall shop Taobao shop Alibaba shop

Technical support email#5lsupport@aithinker.com

Domestic business cooperation#s|sales@aithinker.com

Overseas business cooperationfsloverseas@aithinker.com

Company Address#5|Room 403,408-410, Block C, Huafeng Smart Innovation Port, Gushu 2nd
Road, Xixiang, Baoan District, Shenzhen.

Tel#3[+86-0755-29162996

WeChat mini program

WeChat official account
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Disclaimer and copyright notice

The information in this article, including the URL address for reference, is subject to change

without notice.

The document is provided "as is" without any guarantee responsibility, including any guarantee
for merchantability, suitability for a specific purpose, or non-infringement, and any guarantee
mentioned elsewhere in any proposal, specification or sample. This document does not bear
any responsibility, including the responsibility for infringement of any patent rights arising
from the use of the information in this document. This document does not grant any license for

the use of intellectual property rights in estoppel or other ways, whether express or implied.

The test data obtained in the article are all obtained from Ai-Thinker's laboratory tests, and the

actual results may vary slightly.

All brand names, trademarks and registered trademarks mentioned in this article are the

property of their respective owners, and it is hereby declared.

The final interpretation right belongs to Shenzhen Ai-Thinker Technology Co.,Ltd.

Notice

Due to product version upgrades or other reasons, the contents of this manual may be changed.

Shenzhen Ai-Thinker Technology Co.,Ltd. reserves the right to modify the contents of this

manual without any notice or prompt.

This manual is only used as a guide.Shenzhen Ai-Thinker Technology Co.,Ltd. makes every
effort to provide accurate information in this manual. However, Shenzhen Ai-Thinker
Technology Co.,Ltd. does not guarantee that the contents of the manual are completely free of
errors. All statements and information in this manual and the suggestion does not constitute any

express or implied guarantee.
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