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Revision Date Comments Author
0.1 11/28/2008 Initial Alven
0.2 12/1/2008 Add “Radio Core Setting Procedure” Alven
0.3 1/4/2009 Add “Fuse config”, “Firmware programmer” Alven
0.4 1/5/2009 Add “Soft Reset” command Alven
0.5 3/26/2010 Add “Reset reason” command kren
0.6 4/22/2010 Add description about TXPOWER and kren
Channel setting
0.7 5/20/10 Add START_ROUTING command. kren
Change SET_FACTORY_RST for RM2400
0.8 5/25/10 Add RAEMesh and RAEMesh-Il difference, kren
CHG START_ROUTING to
SET_ROUTEINTERVAL, add
GET_ROUTEINTERVAL and SET_REGION.
0.9 8//17/10 Modify ModuleType definition. kren
1.0 10/14/10 Add modem longest startup time; kren
Add modem longest packet length from SOP
to EOP; rename “RFD” as “STD",
rename “FFD” as “RTR”, rename
“Coordinator” as “GTW".
1.1 11/19/10 Error, best rssi of at command response is kren
240, not 100.
1.2 01/31/11 Add new command, GET_FWVERSION kren
1.3 03/25/11 Add new commands, SET_CMDBATCH and kren
GET_CMDBATCH
14 04/07/11 Modify GET_PARENT_ID definition. kren
Modem return Ox5b 24 27 5d when it transmit
a pack and get acknowledge successfully.
1.5 6/28/2011 Add SET_BOOTLOADER kren
11/25/2011 Add bootloader section kren
5/8/2012 Add RM900A module type. kren
Add SAM7X RAELoader Section
Add RM900A low temperature current
comsumption.
5/23/2012 Add RM2400, RM2400AM, RM900AM, Wifi and kren
Cellular modem type.
8/16/2013 Modify FACTORY_RESET. kren
9/23/13 Add GET_TRIAL_INFO kren
1/23/14 Add Wi-Fi related command Wu Wei
2/18/14 Add three commands, SYS_CTRL_GET, kren
SYS CTRL_SET, SEC_KEY_SET
04/03/14 Delete Wi-Fi related command Wu Wei
4/3/2014 Add GET_NEIGHBOUR_LIST kren
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1. Introduction

The RAEMesh Radio module offers a compl ete microcontroll er/transceiver solution Containing all hardware features
necessary for development of alow data-rate, low-power wirel ess application. The primary componentsinclude an |IEEE
802.15.4 compliant Zigbee-ready transceiver , a microcontroller, a 40-pin interface connector, aMMCS antenna
connector,

This documentation describes the RAEMesh radio module hardware interface as well as RAE System’s Command
Interface.

2. Hardware

1) Specifications

Frequency Band 802.15.4 standard.
2.4Ghz:16 channels of operation in the 2.4GHz world wide ISM band. 5MHz
channel spacing.
915Mhz: 10 channels. 906,908...... 924Mhz
868Mhz: 1 channel, 868Mhz

Power +3.3V + .3V from carrier board, 3.0V to 3.6V from battery pack
Interfaces 40-pin surface-mount 2x20 1.27mm pitch
RF 250kbps OQPSK Direct Sequence Spread Spectrum @2.4GHz

40kbps BPSK DSSS @915MHz
20kbps BPSK DSSS @868MHz

Dimensions 46.5 mm x 26 mmx 10 mm
Antenna Interface 50-Ohm MMCX female
Operating Temperature Range -40°C to +85°C
Indicators Two LEDs, one red, one yellow (DS1, DS2)
Current Consumption RM2400A  23pA Sleep
120 mA TX @Medium Level 18dBm
25 mA RX / Idle

RM900 23pA Sleep
50 mA TX @High Level 11dBm
20mA RX / Idle
RM900A 600uA Sleep
170mA TX 25°C or 200mA TX -20°C @Medium Level
35mA RX/Idel

RF receive sensitivity -100dBm at at 1% packet error rate for a 20 byte payload.
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2) Pin Layout
Pin Description

1 DGND

3 NRESET
5 TXD1

7 RXD1

9 GPIOO0
11 GPIO1
13 GPIO2
15 GPIO3

17 TEMP_E/GPIO4
19 WakeUp/GPIO5
21 BUZZER/GPIO6
23 GPIO7/PS_DIR
25 BUTTONO/GPIOS8
27 BUTTON1/GPIO9

29  GPIO10
31 RF_SO
33 RF_SI
35 RF_CK
37 SFD

39 +3.3V

Pin Description

2

4

6

8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

DGND

DGND
TXDO/Bootload.
RXDO
GPIO/LED2
GPIO/LEDS3
GPIO/LED4
GPIO/LED5
GPIO/PS_CS
GPIO/PS_FRAME
+3.3V

AGND

AREF
ATEMP/ADC1
ADC2

TCK

TMS

TDO

TDI

+3.3V
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3. Mechanical Size
Top View
Units: mm
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The height of the shielding box is 4.3mm from the PCB.
40 Pin header (1.27mm) is used for board to board connection. Corresponding mate connector can be JVE
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4. Firmware

The module is pre-loaded with the bootloader, which supports serial bootloading of firmware update. The
module contains RAEMesh application and comply with the RAE System’s RCS protocol. The module also has
built-in RAEMesh Module Command Interface(RMCI).

This documentation is focused on the instruction on RMCI interface.
The RMCI command interface allows customer to easily access to low level mesh functionality without pain to
develop the firmware. The module can be configured to a GTW to hook up to a getaway or just a stand alone

regular full function node or a Sleepy reduce function node.

Make sure to configure the module to right mode before using.

1) Quick Start

UART

Via the TXD1 and RXD1 pins the command interpreter can be accessed. The RCM can buffer up to 128 bytes of incoming
data in a software FIFO buffer and uses XON/XOFF flow control. See the datasheet of the Atmel ATmegal281 for more
information about the build-in UART.

Connect Pin5 (TXD1) and Pin7 (RXD1) to the customer board. Use the following settings for serial port.

RTR and STD: 19200bps, 8N1.
GTW: 38400bps, 8N1.

Data Packet
RCM will transmit any data in the {}, all data in the {} will be transparently sent out without radio’s interpretation. The
maximum data packet is 90 bytes including {}.

The data in the {} can be any characters including ‘{" ‘Y '[' '’ .

The interval between 2 data packets must be >200ms for RTR and GTW.
The interval between 2 data packets must be >1s for STD.

Wakeup

If the radio is set to STD mode, the Wakeup pin Pin19 (PE7) is used to make the radio asleep and wakeup. A constant
high on this pin will let the radio go to the sleep mode and a low level signal on this pin will wake-up the radio.

The Radio sleep mode is the power save mode so the power consumption can be very low. (<40uA)

The Wakeup pin must be held up to 10ms before sending a data packet.

Power

Ground: Pinl, Pin2 and Pin4.

VCC: Pin39, Pin40. 3.0V or 3.3V

Radio consumes less than 100mW in normal RX/TX mode.

Radio consumes 600mW at TX and 100mW at RX for High power module

Heartbeat
Connect Pin12 to a LED for heartbeat indicator.
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Reset.
RST: Pin3 Active Low.

PC communication

Please has your serial port debug software installed on the PC. For example: sscom32.exe

Microsoft Hyper Terminal is not recommended for this application because it is not good to send characters and
commands in Hex.

Base on correct setting and connection, you will see following display on your screen when power is applied.

GTW.:

[$A ]RAEMESH-II RM2400A 8MHz
FwVer:V1.02b on Sep 28 2011 09:52:14
Stack: BC1.10.0

Type: Coordinator/Gateway

Band: 2400

EUI: 0001002400001005

Channel: 0x10

TxPwr: Medium

PanId: 0x03E5

RTR:

[$A—]RAEMESH-II RM2400A 8MHz
FwVer:V1.02b on Sep 28 2011 09:52:14
Stack: BC1.10.0

Type: FFD/Router

Band: 2400

EUI: 0001002400001005

Channel: 0x10

TxPwr: Medium

PanId: 0x03E5

STD

[$A—] RAEMESH-II RM2400A 8MHz
FwVer:V1.02b on Sep 28 2011 09:52:14
Stack: BC1.10.0

Type: RFD Sleep Sensor

Band: 2400

EUI: 0001002400001005

Channel: 0x10

TxPwr: Medium

PanId: 0x03E5
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2) RAEMesh Module Command Interface

Format:
SOP Length Command Code Command Data EOP

Byte: 1 1 1 0~n 1

Byte Number Name Comment

0 SOP Radio Protocol beginning of packet. This is always ‘[' (0x5B)

1 Length Total length of packet + 0x20, include ‘[ and ]'.

2 Command Code 0x20 ~ OxFF. Excluding:0x5A~0x5F and 0x7A~0x7F. OxFO~OxFF are
reserved for common commands.
Even for packet sent from SDTE or RDTE to RCM.
Odd for packet response from RCM to SDTE or RDTE.

3 Command Data Hex

N+3 EOP Radio protocol end of packet.. This is always ‘]'(0x5D)

The minimum length for one packet is 4 bytes long. The Length is 0x20 based. E.g. the total length of a packet without
command data is 4, the Length byte is 0x20 + 4 = 0x24.

The SDTE or RDTE always initiate the communication with Radio module (RRCM, SRCM). Radio Module responses to
the command it received.

The Command Code for packet sent from SDTE or RDTE to Radio module is even, the response from Radio module to
SDTE or RDTE is 1 higher than the command code.

Command Data can be empty.

No command for OX5A~0x5F and Ox7A~0x7F.

A Section 0XxFO~OxFF is reserved for common commands such as help, Version etc.

Caution: the maximum packet length from SOP to EOP is 64 bytes.

Not

D

S.

All commands response in 50ms

Check RCM'’s information when turn on the radio. Command: 5B 24 60 5D.

Wait at least 5s for RCM to finish the initialization after power on.

Check the network status of the STD before sending the data for first time. Command: 5B 24 20 5D.

It is recommend to add 1s interval between 2 data packets for STD. Check 0x5b 24 27 5d for sending
acknowledge with successfully. There is no ACK for transmission failed.

For STD, if there is no network, the RCM will automatically wake up every 10 minute to search for a new network.
It can be interrupted any time. RCM will keep in asleep if it has joined a network.

arwdpE

°
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Tablel RAEMesh and RAEMeshll Difference

Iltem RAEMesh RAEMeshll Description
Hardware MCU: ATMEGA128L MCU: ATMEGA1281V N/A
Radio: EM2420 Radio: AT86RF212,
AT86RF230, AT86RF231

Stack Ember Zigbee Stack Atmel Bitcloud N/A

Specification Zigbee 2004 Zigbee Pro Owing to the difference of specification, RAEMesh
and RAEMeshll can’t inter-communication

Power Failure Support Un-support In RAEMesh, all device can save their child or

neighbor table into eeprom.

RAEMeshll can’t support this feature, so they
should re-form or re-join by themselves after
reset.

RSSI Router/RTR update | Router/RTR read next Next hop is that Router/RTR send frame to GTW
RSSI when it receive | hop’s RSSI. through next hop’s routing.
every frame.
Many-to-one Support Un-support In RAEMesh, GTW manage MTOR periodically
routing(MTOR) and automatically.
In RAEMeshll, Router need to do route discovery
and maintenance by themselves.
EUI Set it on RangeTest. Set it on application N/A
firmware.
Transmission | Always is maximum. | There are three level to be | In RAEMeshll, high, medium and low represent
power choose. different txpower on different platform.
Bootloader Provide by Ember Provide by Atmel N/A
Warm up time time scale of More than five seconds N/A

milliseconds

For Internal Use Only
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Command List of RMCI
5B 24 20 5D = Get network status
5B 24 50 5D = Join or form network by scan.
5B xx 26 dd dd 7B .. .. 7D 5D = Send massage in unicast
5B 24 2A 5D = Get Radio Type
5B 24 3A 5D = Get device application type
5B 24 60 5D = Get Radio's UID, channel, PANID
5B 24 6C 5D = Get Application's UID, channel, PANID
5B 24 68 5D = Get parent Network ID
5B 24 7B 5D = Get Last Hop Link Quality (LQI)
5B 24 40 5D = Get reset reason.
5B 24 4C 5D = GET FWVERSION
5B 24 30 5D = Enable GTW function
5B 24 32 5D = Enable RTR function
5B 24 46 5D = Enable STD function
5B 24 4A 5D = Restore the radio to factory setting
5B 25 34 xx 5D = Set channel number, xx( 0x00 for EURO, 0x01-0x0A for North
America, 0x0B-0x1lA for ISM)
5B 25 A0 xx 5D = Enable receiver while idle on STD.
5B 24 A2 5D = Get receiver on/off on STD.
5B 25 A4 xx 5D = Set region.
5B 24 A6 5D = Get region.
5B 25 3C xx 5D = Set Tx power, xX(0xFF for maximum, 0x80 for middle, and 0x00 for
minimum)
5B 26 44 xx xx 5D = Set PanlId, xxxx(0x0000-0x03E7)
5B 2C 4E XX XX XX XX XX XX XX XX 5D = Set MAC/UID address
5B 25 AC xx 5D = SET CMDBATCH
5B 24 AE 5D = GET CMDBATCH
5B 24 A8 5D = GET TRIAL INFOMATION
5B 24 3E 5D = Leave current network
5B 26 42 xx xx 5D = Set routing discovery interval
5B 24 52 5d = Get routing discovery interval
5B 24 38 5D = Report node’s position
5B 24 48 5D = Soft reset
5B 24 56 5D = Access into bootloader
5B 25 FE xx 5D = Set print debug info, xx(00-disable; 0l-enable)

For Internal Use Only
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4) RMII Command Classification

There are alot of RMCI command set in this manud, different application need different command, below isa
table that which command must have, which are recommend and which are optional.
Table 2 Command Classification

ITEM | MUST HAVE RECOMMENED OPTIONAL

CMDS | GET_APPTYPE GET_MODEM_TYPE FACTORY_RST
NETWORK_STATUS SET_TXPOWER SET_DEBUG_PRINT
GET_APPNODE_INFO RST_REASON
GTW_ENABLE SEND_MSG_UNI
RTR_ENABLE SET_UID
STD_ENABLE SET_REGION
SET_PANID SET_RECEIVER

JOIN_FORM_NETWORK
LEAVE_THE_NETWORK
SET_CHANNEL
GET_PARENT_ID
LAST_HOP_RSSI
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5. Bootloader

Bootloader is a stand-alone utility consisting of two parts: embedded bootstrap code that should be loaded to the
flash memory of a supported MCU and the PC based application that sends data to the embedded bootstrap over
serial link. Embedded bootstrap code uses the received data to program the internal flash memory of the MCU.
A simple communication protocol is used to ensure proper programming. RAEMeshll have two types of
bootloader, oneisfrom Atmel, the other isfrom REC.

When we buy Atmel Zigbit module, it have been programmed Atmel Bootloader in its boot section, it use
Motorola S-record (SREC) format files as source images for serial bootloader PC part. ZigBitFwUpgrade.exe
or RadioSmart.exe can be PC Utility for upgrade.

RAEL oader is compliance with 904-E800-310 RAELoader Communication Protocol.doc. RFP format files are
supported as source images for the serial bootloader PC part. RAEProgrammer4000.exe can be PC Utility for
upgrade.

Serial Bootloader is supported on a set of Atmel microcontrollers as shown below Table.

MCU Bootloader Modem Type | Remark

ATmagal28l Atmel Bootloader | RM2400A Use AVRUsb to embed | oader.
RAELoader RM900

ATI1ISAMT7X256 | RAELoader RM900A Use Jlink to embed | oader

1) How to distinguish
When a RAEMeshll modem isin our hand, how can we distinguish what bootloder they have? This section will
teach you.

Caution: if module typeis RM 2400A or RM 900, we need use following section to distinguish; if moduletypeis RM900A,
all of them use RAEL oader_Sam7x, jump to section 2 “How to embed”.

a) Just have bootloader

If this modem just have bootloader in its boot flash memory and its application flash memory is empty, we
should reset modem to distinguish whether it print startup message. When this modem have RAEL oader, reset
may cause modem toggle LED1 and print startup message as below:
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Jli: sscom3.2 (k% (T T), L5 hitp:/iwww.mcu51.com, ... [2 [B]X]

Weloome to RAELoader.
Fu¥er:¥1.00 Build on Hew T 2011

10:55:15

TR | [TriE EIEITH | BEE0 | EeE0 T mE
EO2 [comn ~| & EH=0 FEEh WWW. McU51 .CcOM il
i (39400 | T DTR I~ RTS e R “PCBH#HﬁT%ﬁ” : 'ﬁﬁgﬁﬁt’ﬂ‘q:‘
e o B A, FLEHT, R EFRRR T
g |8 | I oEREE 500 msAR *inﬂsxscmﬁfEsgﬁ!10*10cmﬁ§lunfﬁ
[E sl - W mErEE [ _ KRG ELAFR Iz EfASEERER
Helafir [None v || FRFEHAE EE |
gzl [None | [5b 24 5B 5diibootloader

b cUS 1. com |5:0 R:68 COMIOEFTI 35400bps 81 (CTS=0 OSR=0RLS

If there is not any phenomenon on LED1 and USART after reset modem, this modem embed Atmel bootloader.

b) Bootloader and application mixed

If modem have bootloader and application in corresponding flash memory, using above method is useless. We
can use SET_BOOTLOADER(0x5B 24 56 5D) to distinguish.

First, send SET_BOOTLOADER through USART port to modem.
Then, if modem reset and print startup menu of application as below, this modem embed Atmel bootloader.

Jli- sscom3.2 (1% 2 (T T ), L H hitp:/iwww.mcu51.com, E... [ |[B][X]

[%4-]RAEMESH-II EM24004 SMHz
FwVer V1. 05h on Now T 2011 14:15:42
Stack: EC1.10.0

Type: Coordinator/Gateway

Eand: 2400

EUL: 0001002400000021

FanTd: 0x03EL

AL | TS wiEve | BEE0 | ERE0 [ mET
BHOE [como ~| @ XHEBO FEBh WWW. McU51.cOM £l

AA(ER] “PCEITH MG 5 AL TR

A mcuS 1, com (50 Ri193

iguEEz 38400 ~|| T DTR [~ RTS * t 1185
&Lk |1 v W EngiE T AT EAAFEIEY ERASEERES Rl
t3f |None  ~| FRSRAME:

Fios [Mone = |||5b 24 56 Sd\\bootloader

COMIDEFTH 38400bps 81 (CTS=0D0SR=0RLID=

If modem print startup menu of RAEL oader as below and toggle LED1 very quickly, this modem embed

RAELoader.
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felcome to RAELoader.
|Fw‘.l’er:‘.l’1.ElEl Build on Wew T 2011 10:55:15

nFe |[EEE BiEe | @FE0 | wRE0 |- e
B80S [come ~| @ xds0| B | WWW MCUSI.COM FE
#4sEE (38400 - | [ DTR I~ RTS ek ] “PCBHﬁH’ﬁTS‘%” . ﬁﬁﬁ]&t’ﬂ‘q]ﬁ
s o B A, PR, R RER TS
g |8 v| o B0 mAk R ESIR ! 0w BB 00 4]

i |1 ~| v s FeTriliy E AT B A S R
#hafir [Mone  « | FRISBHIAE:

el Mone - |5'b 24 56 Sd\ibootloader

by, mcuS 1 ,com (5:0 RLiE5 COMIOEFTH 58400bps 51 |CTS=0DSR=0RLSD=

2) How to embed RAELoader ATMegal281

If you want to embed bootloader into RM900 or RM2400A which use ATMegal281 as mcu, no matter Atmel
bootloader or RAELoader, you should prepare corresponding tool.

Software: AVRUSB Vv2.0.2.231
Hardware: AVRUSB Programmer and RAEMeshll Dev board.
Then, operate step by step as below,

a) Make sure the correct hardware selected

BEH|

Harchware: |l,w|:| LSE ISP jl Device: “ATmega] 281 = |Programrner: a259 »| _Setup | Reset

Flash Memory | EEPROM Memary Fuses & Lock Bits Status

00000000 ) o S A o A A T L o T e e o T AT e e e .
0g800e10 Fr FFE FFE FECERECFECFEOFECEE FEOEE CEE R CER R R 1
0ooooez2o FF FE FF FE FFE FE FFE FF FF FE FF FFE FF FE FE FF
0g8a800E30 FEFE-FF FECEE SR FE R R EE R R R R
000002 FE FE - FE. FE FE.FE FFE FF FF FE FF - FE FE FE - FE FF
0ga0egsy FEFE - FE FECEE SR FE R R EE O R R ERE R R
Ogooogen FE FE FF FFE FE-FE FF FF FF FE FFE FE FE FE FE - FE
008070 FFFF FF FE FRFE FE FE ER FEFE FEOFE FREE RE
Ugoouesy FE FE - FE FEOEECFE FEOFECEFECFEOFEEE FECEE R
daafagay FrOFFE FE FE I ERIFEFE O FECER FEOFE EEOEE EROEECRE
UggougaAn FEOFECFE e CER R SRR R R R R
Ooa0aeRy FF FF FF FEERFE FE FEERFEFE FEFE FEEE RE
0g800ecy FEFFE FFE FEFERCFECFEOFECEECEECEE R R CER R R
Oooooeny FF FE FF FE FF FE FF FF FF FE FF FE FFE FE FE FF
Og8000ED FE FE - FF FECEECEECFE R R EE R R R ER R R
000000FEY. FF FE - FFE. FE FE.-FE FFE FF FF FE FF FE FE FE FE-FF
00100 FEFEFE  FE R R R R EE R R R R
0gooe110 FE FE FF FE FE.-FE FFE FF FF FE FFE FE FE FE FE FE

<

& AvA USE ISP: Taget Yoltage not detected 00:00:00 Uz

b) Make sure the AVRUSB connected to dev board and board is power on, click “Reset”.
If a green label is at bottom of AVRUSB framework, go to next step.
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Harchware: |AVF| USE ISP j Device: |ATmEga1281 j Programmer: |5253 = Setup

File Device View Serial Mumbers Help

Flagh Memaory | EEPROM Memory Fuses & Lock Bits Status

00000000 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000010 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000020 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000040 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000050 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000060 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000080 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000090 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
000000AD FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
000000B0O FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
000000CO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
000000D0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000QEQ FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
000000F0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000100 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000110 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF el

[

| & 5P Initialized; Detected Device: ATmegal 231 with Signature: 1E9704 - 00:00 I ‘DD 0000 0%

c) Erase target MCU

Wigw  Serial Numbers  Help

Harc E, vice: Frogrammer: |1273 - Setup Reset
Copy RiC Calibration Byte
Flast  Program b bses & Lock Bits | Status
Fuead 3
GE  yerify 3 2
=
v  Fun F3 e
Auko Program F5 ﬁ
Auto Program Options... Sr
(4 Brown-out Detector tigger level: =]
o Flug and Program Mode  F& in Erase [EESAVE] - =S
[110: 1.8« =l g
@
SUT: T
‘ v| SUTO Programmed &
SUT1 Programmed _
Clock Sources: NOTES:
Device Clock Select: A checked box indicates that the
[0010: Calibrated Intemal T Dscillator 7.3 - 8.1 MHz B || 2t prmmme] (R
logical 0]
CKSEL: The SPIEM fuse is not programmable in
[ Seiial ISP mode and so has been
remaved from the fuze options dizplay
HINT:
& Auto Program: Complete [1 devices programmed this session - 00:08 (154

d) Read out current fuse setting.

If you want to embed Atmel bootloader, please go to Step €).
If you want to embed RAEL oader, please go to Step f).
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File BREHGEZS View Serial Numbers  Help

Erase
Copy RC Calibration Byte

1 Flasl_ Program

Hare
» fees b lock Bite |
¥ Flash

3 EEFROM
Security Lockbits

Fa

Auto Program F5

] RC Calibration Byte
Auto Program Options...

ice |ATmegs1281 x| Programmer |s25g

_'J Setup ] Biggers

FFE

EF -FF -FF

EF
EF
FF
FF
EF
EF
T
FF
EF
EF
T
FF
EF

FE
FE
FE
FE
FE
FE
FE
FFE
FE
FE
FE
FFE
FE

FF
FE
FF
FF
FF
FE
TE
FF
FFE
FE
TE
FF
FF

FE
FE
FE
FE
FE
FE
e
FE
FE
FE
e
FE
FE

Fa

FF
FF
EF
FF
TE
FF
EF
FF
TE
FF
EF

000 plug and Program Mode
D0 Uorowowr prrTrTrT
00000070 -FF -FF FF -FF
00000080 FF FF FF FF
00000030 FF FF FF FF
D00000AD -FF -FF -FF -FF
000000B0 -FF -FF .FF -FF
000000CO FF FF FF FF
000000D0 -FF FF FF FF
DO000D0OED -FF -FF -FF -FF
000000F0 -FF -FF .FF -FF
00000100 FF FF FF FF
00000110 FF FF FF FF

AVRUSB
File Device Wiew Serial Mumbers Help
Hardware: | |avR USE ISP w || Device: | |ATmega1281 | | Programmer: (1273 = Setup Re:
Flash Memary EEPROM Memary Fuses & Lock Bits | Status
General Options: g
o
w| Enable Divide clock by 8 [CEDIWE] =4
Enable Clock Output [CKOUT) ;
watchdog Always On D TOM) wm
Enable OCD [OCDEN] g
¥ Enable JTAG [ITAGEN] Browr-out Dietector tigger lewel: o
v| EEPROM memary iz pregerved after Chip Eraze [EESAVE] 1018 =
[110:1.8¢ =g
SUT:
|v SUTD Programmed
SUT1 Programmed

Clock Sources:
Device Clock Select:

NOTES:
A checked box indicates that t

|UEI1 0 Calibrated Internal RC Dgcillatar 7.3 - 8.1 MHz
CKSEL:

fuge iz programmed [Set to
logical 0]

=

HIMT:
& Fuses Fead Complete

I
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+ AVRUSB

File Device WView Serial Numbers

v | Device: |ATmega1281 ~| Programmer: |s259 - Setup Reset

Help
Hardware: |avR 1SE ISP

Flazh Memory EEPROM Memary Fuses & Lack Bitz Status

-
Lack Bits: Eoct Block Size: 2
|Mode T [N Features Enabled) =} [0 1024 words - 8 Pages ~ =
=

g

ELED: 5
IMode 1 [Mo Features Enabled) ﬂ Reset Vectar %
" Application a

BLE1: o
IMode 1 [Mo Features Enabled) E

% Fuzes: Read Complete

00:00:00 0%

f) Check the following settings and make sure as same as showed.

Caution: RAELoader ATmegal281’s Boot Block Size should be 4096 bytes

F AVRUSB - Flash:

Help

File Device View Serial Mumbers

Harchware: | | avE USE ISP - || Device: | |ATmegal2g1 - || Programmer: ||1279 -

Flash kemony

EEPROM Memary Fuses & Lock Bits

General Options:

v| Enable Divide clock by 8 [CKDIWE)
Enable Clock Dutput [CEOUT)
“Watchdog Alwaps On P OTON]
Enable OCD (OCDEN)
v Enable JTAG [JTAGEN]
v EEPROM memary iz preserved after Chip Erase [EESAVE)

Clack Sources:
Device Clock Select:

Setup
Statug
Brown-out Detector trigger lewvel:
[110: 1.8y |
SUT:

‘ v| SUTO Programmed
SUT1 Programmed

NOTES:
A checked box indicates that t

|DD1 0 Calibrated Internal RC Oscillator 7.3 - 8.1 MHz
CKSEL:

fuge iz programmed [Set to
logical D)

=

HINT:
& Fuses Read Complete

=]
o

Re:

SUOIdG 3009 g 53030

sasmy
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File Device View Zerial Mumbers Help

Harchware: | | avE USE ISP - || Device: | |ATmega1281 | | Programmer: [[1273 -
Flagh temory EEPROM Memaorm Fuses & Lock Bits | Statug

|M0de 1 [Mo Features Enabled) j <) (ot Bl

Laock Bits: Boot Black. Size: ,E.r
|Mode 1 Mo Features Enabled) | |[00 4096 words - 32 Pages =
=
=1
BLED: %
|Mode 1 [Mo Features Enabled) j Reset Wector g-
~ Application 7

BLE1:

52504

HIMT:
¥ Fuzes Read Complete

=
o

g) Write back Fuse setting if any changes made, make sure program successfully.
If you want to embed Atmel bootloader, please go to Step h).

If you want to embed RAELoader, please go to Step i).

¥ AVRUSB

File NeE=M View Serial Numbers Help

Harg Erase Fvice: ATmegal281 | Programmer: |a259 = Setup Reset

Copy RC Calibration Byte

oot IEC I e coers | =
Read 3 EEPROM Cirl+Alt+F7

Lo Verify ¥|  Security Lockbits i
m Run Fg Pages

Auto Program F5
Auto Program Options...

53514 | suopydg jo0g | S1IgH00 ]

BL
m Plug and Program Mode  F8 ﬁ Reset Vactor
i~ Application
BLE1:
|M0de 1 [Mao Features Enabled) j
{3 Fuses Read Complete 00:00:00
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- AVRUSB

File Device WView Serial Numbers Help

Hardwiare: |AVF| USE ISP j Device: |ATmega1 281 j Programmer: | 5259 ~| _Setup Reset
Flash Memaory | EEPROM Memary Fuses & Lock Bits | Status

-
Lock Bits: Boot Block Size: =
[Mode 1 (No Features Enabled) | [10: 1024 words - 8 Pages ~ 7
=
3
BLEM: 5
|M0de 1 [Mo Features Enabled] j Reset Vector %
. =
i~ Application o
BLE1: I
G
|M0de 1 [Mo Features Enabled) j &

Illﬂ Fuzes: Programmed - Fuses=01100010 HighFuses=10011100 ExtFuzes=11111101 - 00 [0 00:00:00 " 0z

h) Load ATMEL bootloader hex image.
Find corresponding path and load *.hex which should be written into boot flash memory.

CEEX

Device  Wiew Serial Mumbers  Help

Programmer: ||1279 || _Setup Fie:

Save EEFROM... CrrHal+0

Reload 3
Import ald AYRISP projects FF FF FF FF FF FF FF FF FF FF FF FF e
Load Project Settings FF FF FF FF FF FF FF FF FF FF FF FF
Save Project Settings FF FF FF FF FF FF FF FF FF FF FF FF
- FF FF FF FF FF FF FF FF FF FF FF FF
Eudt FF FF FF FF FF FF FF FF FF FF FF FF

Qooooos0 FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Qoooooe0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
QooooovYo FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Qooooos0 FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00oo0os0 FFOFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
QoO0000OAD FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
QoO000D0OEBD FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00oo0aco FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
QoooooDo FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
QO000DOED FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Qo000DOFD FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
Qooooi0o FF OFF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
oooooiio FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

HIMT:
i Fuszes: Read Complete I}

&

i) Load RAELoader hex image.
Find corresponding path and load *.hex which should be written into flash merory.
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Save
Reload

Exit

Import old AYRISP projects
Load Project Settings
Save Project Settings

Device  Yiew  Serial Mumbers

Qooooos0
Qooo0oe0
Qooooo7o
ooooooso
Qooooos0
Qo0000AD
000000ED
Qoooooco
QoooooDo
000000ED
u[ufu]ulu]ujyn]
Qooooi0o
Qaoooo11o

HINT:

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

@ Fuses: Read Complete

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

Help

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

Programmer: ||1279 -

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

&2

Setup

Re

F AVRUSB
File:
Hare

Erase

Copy RC Calibration Byte

[ Flas JE
Read
Werify
Run

oo
oo
oofg

Wiew  Serial Mumbers

am

Qo0 Auko Program
000 autn Program Qptians, ..
000 plug and Program Mode

Help

rvice: ATmegal28  «| | Prograrnmer: [[1279 - Setup || R

Chri+-Al+Fa

EEPROM

Security Lockbits
Fuses

Chrl+al+F7

OO D
u[ulu]ufuluiru]
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0o00000EB0
aoooooco
aoooooDo
O00000ED
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aoooolio
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AVRUSB - Flash:

Fle Device Wew Serial Mumbers Help

Harchware:| [avR USEB ISP x| | Device: | {aTmega1281 ~| | Pragrammer: I|12?9 v || _Setup || _Feg
Flash temary | EEFPROM Memory | Fuses & Lock Bits | Statuz |

0001F920 bluk: < fadoi Th(n blnliad
0001F930 2Bk 2 (Bifs
0001FS40 i 2288370
0001F950 2o . oo
0001F960 i fnE e ek i
0001FS70 o8 =,-n8R-{8
0001FS80 228 2588 ven
0001F990 227880-07%0
0001F9A0 12780 oDeffo
0001F9ED PR 21238050
0001FScO Off0=780 Ofs
0001FSD0 215 48 18 24% son
0DD1FSED a28iE Bif®¥o -
0001FSFO Ofif 2 5 3F /02 (&L
0001FA0O oo i@ g o
0001FA10 il =oEfoon
0001F 420

0001FA30 =

v
JHINT:
I|. Flash: Programming Complete - 00:01 | 0%

3) How to embed RAELoader_Sam7x

If you want to embed bootloader into RM900A which use AT91SAM7X256 as mcu, you should prepare
corresponding tool.

Software: SEGGER J-Flash ARM Vv4.20
Hardware: JLINK ARM Programmer and RAEMeshll Dev board.
Then, operate step by step as below,

a) open J-Flash ARM and press “Alt + F7”, you will see this window:

cuments and Settines\kren\Myv Documents\sam7x256.iflashl
Project settings

General | Taget Interface | CPU- | Flash | Fraduction |

Value
USB [Device 0]
JTAG

Mame,

J-FlashARM i a software for J-Link ARM. It
tequies alicense. which can be obtained fiam
SEGGER [ segger com)]

Connestion
Targel inteiface

InitTAG speed  Auto recognition

This software is capable of proaramming the flash
JTAG speed Auto recogrition

memory of several ARM micios, as wel as

TAP bt <not useds extemal Flash connected to ARM cores.

R len <notuseds

HEU Atmel ATSISAMT256

Clockspeed  Auto recogrition

Endian Litle

Check coald Yes ~Conncton toiLink

Core Id O3FDFOFOF )

Use taiget AAM ~ ‘Yes & 058 [Devicel -

RAM addiess  0x200000

FUAM size 64KE © usesy [0 eleet

Flash memary AT SAMTA296 inter...

© ICPAP

Marifacturer Atmel
Size 286 KB
Flash Id i

an e ~Uset nterface mod
Baseaddiess  0x100000 & Enginsering [More options. typicaly used for setup]
Oiganization  32bits# 1 chip

 Simpliied (Less options. typically used for production]

J-Flash &Rk 144 20h [J-Flash compiled Dt 5 2010 0K | Cancel

- JLinkARM,dlV4.20h (DLL compiled Dct 5 20101 -
Ficating flash devics list [C:\Program Files\SEGRERYILinkARM_4200AE T ChFlash\Flash csv]
- List of flash devices read successlull (731 Devices]
Fieaing MCLI device list [C:\Program Files\SE GGERLinkaRM_V4200\E TCWFlashiMCLLcsw] ..
- List of MCLI devices read successhully (590 Devices)
Opening projest fle [C:ADoeuments and S ettings krenbhy Diocuments\sam7x 256 flash]
Project opened successfully
Opering data file [D:\Fimisare\R Ml brarches\SAMTXSAMTX_BC110.0N am7HER_RF21 2\Ewe\S am7HER_RiZ12hes] ..
Datafile opened sucoessfully [101764 bytes. 3 ranges. CAC = B+4025515C)
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Generaw Target Interface  CPU ]Flash ] F‘mductinn]

| tmel ATG1 S6M 7258 -] W Checkoome D

|0 | 3FOFOFOF
| = -
:| Addr | 200000 E4KE *

Clock speed
¥ Auto detection

e ]

Use following init sequence:

# | Action ‘ Waluel | Waluel | Comment
0 Reset 0 Oms Reset and halt target
b | | | |

oK | Cancel | ‘

c) put RM900A on dev board and use JLINK to connect with it.

d) click “File” ->"Open data file” to choose RAELoader_Sam7x *.hex file.

rmn SEGGER J-Flash ARM V4.20h - [C:\Documents and Settings\kren\My Documents\sam 7x256. jflash *] |:]@®
File Edit iew Targst oOptions Window Help

o Di\Firmware\RMINbranches\RAELoader._SAMTXIRelease_16MHZAExe\RAELoader_SAMTX.... [=][E][K]

|| Name Walue bddess [Banooon— [W k2| w4

Connhection USE [Device 0]

Taiget intesface fddress | @ |1 |2 (3|4 (5|6 [7[8]|2[a|[B|[ec|D]|E]|F |asciI |£j
e . 19908 |39 FA 9F E5 30 @@ 9F E5 30 4@ 9F E5 B4 DA AP E1 g

il Zpee Mto recogrition

ST e Al s 1AP1@ |BF EO A@ EL 18 FF 2F E1 D2 F@ 21 E3 26 DA 9F ES
TAB iehae ) vl 1AAA2@ |SF F@ 21 E3 14 DA 9F E5 18 @@ 9F E5 OF EA AA Ei
IF fen <not used: 109938 18 FF 2F Ei FE FF FF EA 04 09 10 88 44 1E 18 68
10P040 PR 11 20 OB 48 13 20 PG 84 38 18 BB — — — —
108950 | —— —— — —= —— —— —— —— —— o e s
1BBPEB | —— —— — —= = —= —— —— —— = o~ o oo o L iiiiiiaeiaeess

MCU Atmel AT9154M 74256
Clock speed -Auto recognition
Endian Little:

Check caore [d Yes 160870
Coie d Ox3FOFOFOF

Usetargat RAM s 180088 | — —— —— —= = —= —— = o= o= o= —— o s s e
RéM addiess 0x200000 186898 | —— —— —— —— —— —— —— —— —— = —— —— = —— —— — ...
RAM size E4 KR 180BAR |—— —— —— —— —— —— —— —— L iiaeeeeies

Flash memon  ATIISAMTR256 inter.. TOIOEE Sl e e
Manufactuner Atmel LOBACE [FSlns sons it e S e e e e R e
Size 266 KB 1@BBDA |—— —= —= Do mh oo —o om e o sm e en s em e
E'ﬁshk"?l i EJ*U 18@0E@ | —— —- — —= = —— —— —— —— —— —— —— —— —— ——

eCk Hasl o
Baseaddiess 0100000 JHHAEN
Drgarization T2 bits % 1 chip 106100 02 80 AG Ei 0@ 28 9E ES .0—... .-
168110 5C DB 4D E2 50 C@ 8D E2 .B...B..N\.M.P...

| 1868128 B8 @A 8D E5 BAC 18 8D ES5

|Fieading flash device list [C:\Frogram Files\SEGGERJLinkaR M _W420h\ETCAFlashiFlash.cav] ..
| - List of flash devices read successfully (731 Devices)
Reading MCU device list [C:\Program FileshSEGGERMLinkARM_W420RME T ChIFlashiMCU cav] ..
| - List of MCU devices read successfully (550 Devices)
|Opening project file [C:\Documents and Settingsikren'iy Documentshsam 74256 iflash] ...
| - Project opened successfully
Opening data file [D:MFimware\ Bk \branches\SaM F05aM B _BC1 10,085 ami<Ek_RF21 24ErehS amixEk_Rf212 hay] ...
- Data file opened successfully (101764 byles. 3 ranges. CRC = 0x4025515C)
{Opening data file [0:4Fimwareb\AMIbranches\RAE Loader_SAM7X\Release 1BMH24Ezet\RAELoader_SAMT_1EMHz hex] ...
- Data file opened successfully (13244 bytes. 2 ranges, CAC = DxAFA3B412]

||

Feady
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jdresss: [0100000

,dddress (@ [1[2[3[4]5[6[7[8[2[a[B[c|[D[E]F [ascr1 |:|
10eoon |l Fo 9F E5 30 @@ 9F E5 3@ 4@ 9F E5 84 DB A@ Ei 0...0.

L 188018 |@F E@ A@ Ei 18 FF 2F EL D2 F@ 21 E3 20 DB 9F ES

secure-chip 198028 |SF F@ 21 E3

188038 |18 FF 2F Ei
Check blank Fz 1880848 |08 11 20 88

Connection |
| Taiget inteiface

Irit JTAG speed

Fill with gero 109058 |—— — —— ——
Erase sectors F3 188868 | —

3 1eeave | —
Program ro  [HEESE e - -
RAMaddiess | programgverfy Fe 10809 | — ik e
M size i ~ 1080Rm |— — e
Flashmemary | v ~__ iee@oEd | — Tl
i 7o iemoce |- 0
VerlFy CRC » Eo———]
ize - 188808 | — Al S SR
Flachld Read back v -

| Check flash Id
Base addiess | SEEERE
Organization ~ 32btsxTchp | 188188 |F@ 4F 2D E? 88 E6 ?F Es B2 88 AA E1 BA 28 9E E5 .0-..........

Skark application

Project opencd successiuly
Opening data file [0 AFimware\R M \branches\SAMTASAMTH_BCT. 10005 am7+Ek_RIZ1 AE kS amT+Ek_RIZ12 hes] .
Dl fle opened successfully (101764 bytes, 3 ranges, CAC = 0x4025516C)
Opening data file [0 AFimware\FiMI \ranches\RAE L aader_SAM 7\ Pelease_ 1 BMHzAE e RAE Loader_SAM7i<_18MHz hes] ..
~Data fle opened suscesshully (13244 bytes, 2 ranges, CAC = (wAFATE412)
Erssing chip .
-Comnecting
~ERRDR: Auto detection of CPLI clack frequency s not supported for this core
- ERRDA: Failed to connect
-ERROR: Could nat erass chip, net connected

Erase entive chip

f) click “Target” -> “Program” to downloader RAELoader hex file into mcu.

%« SEGGER J-Flash ARM V4. 20h - [C:\Documents and Settings\kren\My Documents\sam 7x256. jflash *]
Edit  View

dress: [0x100000

ddress | @ |1 |2 [3[a]s]6[7]8]9[na[B]c|[Dp]|E]F[ascia Lﬁj
199888 |38 F@ 9F E5 38 B8 9F ES 38 48 9F ES5 84 DB AB E1 B...A...8BR......

< 188818 |BF EA A@ E1 18 FF 2F E1 D2 F@ 21 E3 28 DB 9F ES5
Seayre chip 190928 |SF F@ 21 E3 14 D@ 9F E5 18 08 9F E5 OF E@ A@ Ei
iriataldbii o0p3@ |10 FF 2F E1 FE FF FF EA B4 00 10 9@ 44 1E 10 00
Check blank Fz 100848 PO 11 2@ PO 40 13 20 6@ 84 30 18 #B — — —— ——

| Commection |
| Targetintertace. 7,

Clack speed Fill with zero g, [ = SR S S e s e S s S
| Endian Erase sectors B3 G |
| Check care [d Erase chip F&  H@APPE |—— — —= —— m— mm mm mm o e o

g =5 S amias =8 s amiah o s amiae, s S

| Rt schess | program g verly TR e e S S
| Rt sies e Frcic T
e T e
Weri F&
| Mansfactuer | , desocs | — —
e - -d"h v , foEEDE | — — —— — — — — — — — — — — — — —
Readbad 1OPER |~ — — o

Start application 1660FA
2b 106186

1PA128 |AC A8 BC E8 VA 58 AW E3 W8 BA 8D E5 AC 18 BD E5 .....

- Prgject opened suceesshully
Dpening data file [D:\Fimiarc\AMI1\branches\ SAMAHASAMTH_BCT 10,08 ameEk_RiZ1 2Eke\S amPEk_RIZ1 2 her] ..
- Dista file apened sucoessfully (101764 bytes, 3 rangss, CAC = 0n4025515C)
Opening data file [D:\Fimware\AMI1\branches\ RAE Loader_SAM7H\Release_1EMH2AE ve\RAE Loader_SAMTX_16MHz hex] .
~ Dicta file opened successiully (13244 bytes, 2 ranges, CAC = D«AFA3E412)
Erasing chip
- Connecting .
- ERROR: Auta detection of CPU clack frequency is not supparted for this core
-ERROF: Failed to connect
~ERROR: Could not erase chip, nat connected

|<|

Program target
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to make mcu run.

256 jflash *]

boeec 00— [ 2] ]

sle[z[a[al=s]e

e ;\I#‘Imw 5 i .{C‘l.lﬁrgﬁgun?;{k,ﬂl?‘?\{mﬁun?{ulzlzhmil..

- Diata e opaned succassiully . 3 1nges, CAC = Bedl02S5!

[ perir clats s [0 \rmmnulIwwﬁﬂklw&gfwwulwuﬁnmm‘wmlmmhau.]
anges.

“ERAOR e CPU clexc
- ERAOR: Faded lo cornect
ERFOR: Coukd not enase che. net conmected

[t target sppkeation (uses FLSLT pin to start sppkcston)

h) Then, embed RAELoader_Sam7x is successful, go to Section4.

4) Firmware Upgrade
User should use different utility to upgrade RAEMeshl| application firmware.

a) Using Atmel bootloader to upgrade

1. Select firmwarefile, *.srec
2. Select correct com port
3. Click “Program”, then Reset RAEM esh2 module in 30 seconds

Waiting for program successful.
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% ZigBit Firmware Programmer V1.32

Firmware Image (* srec) .1
Target Device =
7=
S

Operation Process:

Firmware Image (*.srec)

| D\ Current\ZigBit\RAEMesh2\RAEMesh2\RAEMESH_M3\RAEMesh2 srec

Target Device
Com Port: ‘COMB b

Operation Process:

Waiting for board reset...

Waiting for board reset.

Downloading...

Downloading is successfully completed.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi 100%

RAE Systems Inc.

| 2scec

(NN AR AR AR RN AR

RAE Systems Inc.

b) Using RAELoader to upgrade
1. Use RMCI command to access RAELoader
If modem run app firmware, we can use RMCI command, 0x5b 24 56 5d, to access RAELoader for firmware
upgrade.

N sscom3. 2 (T35 :3& A E (T T), L 5T hitp:/Awww.mcub1.c

TR | s EETH | BEE0 | ERE0 [T mEs
B0O2 [cma ~| @ xHEEQ FEEh WWwwWw. McU51.coOM B
s (19200 || DTR [~ RTS ok FER “PCBH#H’{D’T%&” » ﬁfﬁ_{y\lﬁt’ﬂ‘qjﬁg
RN Joem X B, P, R EEER
mEirls  w| T omErmE 100 AR s e ks R 0T 10K Den RO
B |1 | W HErEiE 7 IR EICRAEIE Y Ef A SEEERE Rl
13T [None | EHEHME:
i [Mone  + 56 der

R.: 25081

ey mEWS 1. com (5010 COM41 EFTH 19200bps &1 \CT5=0DSR=0 RLSD=0

2. Use jumper to access RAELoader
We can use hardware jumper to access RAELoader. First, jump specified pin to ground; second, press reset
button on evaluation board to reset modem; then modem access into RAELoader.
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setup, it is the same with how to set ZcCoRAE-M3 into bootloader

Now, we have two type of evaluation board, please use following method for loader jumper. Old evaluation board

New evaluation board setup
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3. RAELoader Indication

RAELoader use LEDs blink and toggle on M3 adapter or evaluation board to tell user the situation of loader.
When modem access into RAELoader, one LED, which lable is LED2 on M3 adapter, will blink continuously. If start to
upgrade firmware, two LEDs on evaluation board will blink continuously and alternately.

4. Upgrade

When modem is in RAELoader, we use RAEProgrammer4000 to upgrade firmware, detail please refer to user
guide of RAEProgrammer4000.

5. Quit

if modem access into RAELoader using RMCI command, reset or upgrade successfully can make modem out.
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0. Terms

GTW: A RTR used for gateway. Only one GTW per network.

RTR: Full Function Device. Sensor node with routing ability. RTR requires line power all time.

STD: Reduce Function Device. A Sleeping node can only talk to a RTR or GTW. Can not relay the message. Can be a
battery powered device.

RCM :Radio Communications Module

RDTE: Reader Data Terminal Equipment.

RMCI: RAEMesh Module Command Interface.

SDTE : Sensor Data Terminal Equipment.

7. Reference

Atmel:

FCC: www.gcc.gov
Zigbee Alliance: www.zigbee.org

8. Contact

Developer: Kai Ren
Tel:021-69522616 Ext4115
Email: kren@raesystems.com

9. Disclaimer

Product and Company names and logos referenced may either be trademarks or registered trademarks of their respective
companies. We reserve the right to make modifications and/or improvements without prior notification. All information is
correct at time of issue. RAE Systems does not convey any license under its patent rights or assume any responsibility for
the use of the described product.

10. Warnings

FCC Notifications:

Compliance Statement (Part 15.19)

This device complies with part 15 of the FCC rules. Operation is subject to the following two
conditions:

1. This device may not cause harmful interference received, including interference

that may cause undesired operation.

2. This device must accept any interference received, including interference that may

cause undesired operation.

Warning (Part 15.21)

Changes or madifications not expressly approved by the party responsible for compliance
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could void the user’ s authority to operate the equipment.
This device must be operated as supplied by Raesystems. Any changes or
maodifications made to the device can be jeopardize, but thereis one
exception. The radio’ s antenna can be replaced as long as the specification of the
antenna matches the original.

This equipment has been tested and found to comply with the limits for

a Class B digital device, pursuant to part 15 of the FCC Rules. These
limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates

uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference
to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged
to try to correct the interference by one or more of the following
measures:

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that

to which the receiver is connected.

-Consult the dealer or an experienced radio/TV technician for help.

Information for the OEM Integrators
This device is intended for OEM integrators only. Please see the full grant of
equipment document for restrictions.

Label Information to the End User by the OEM or Integrators

If the FCC ID of this module is not visible when it is installed inside another device,
then the outside of the device into which the module is installed must be label with
"Contains FCC ID: SU3RM900".
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