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Testing Data Radio Modem with Serial Port Tool V1.20

This document demonstrates how to test the communication of data radio modem with tool
Advanced Serial Port Monitor from AGG Software and USB board. DORJI provides two types of
USB-to-TTL converter boards which can be used to test the most of DORJI’s radio modem
modules.

USB Type Description Pin-to-Pin compatible Modules
DACO02-3 3V USB-to-TTL | DRF1212D10, DRF4463D20-A1, DRF5150S
DACO02-5 5V USB-to-TTL | DRF7020D13,DRF7020D20,DRF7020D27,DRF4463D20-A2,
DRF4432D20, DRF4432S, DRF1278DM
DACO03 5V USB-to-TTL | DRF4432D20I-M1/M2

Table 1: Compatible USB Boards for Data Radio Modem

1. USB BOARD DEFINITIONS

Pin Name Description
1 GND Ground(0V)
2 VCC DAC02-3: 3.3V DAC02-5: 5V
3 -
4 RXD Actually it is the TXD pin of USB Chip on DACO02 so it should

connect RXD pin of data radio modems

5 TXD It is the RXD pin of USB Chip on DACO02 so it should connect
TXD pin of data radio modems

6 -

7 -

Table 2: USB Board DAC02
Pin Name Description

1 VCC +5V

2 GND Ground(0V)

3 TXD It is the RXD pin of USB Chip on DACO03 so it should connect
TXD pin of data radio modems

4 RXD Actually it is the TXD pin of USB Chip on DACO3 so it should
connect RXD pin of data radio modems

5 SET There is a jumper between SET pin and GND which is
controlled by the black cap on the board.

6 -

Table 3: USB Board DACO03

If it is the first time for the users to use the USB board, the corresponding USB driver should
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be installed in advance.
For DACO02 Board: http://www.dorji.com/pro/tool/USB_Driver.rar
For DACO03 Board: http://www.dorji.com/pro/tool/DACx3 USB Driver.rar

CONFIGURING DATA RADIO MODEM WITH DRF TOOL

All of the data radio modems in the table can be configured with new parameters through the
DRF Tool provided by DORIJI. The table 4 below shows the data radio modems with
corresponding DRF Tool.

DRF Tool Name Supported Modules
DREF7020 series DRF7020D13, DRF7020D20, DRF7020D27
DRF1212/44xx series DRF1212D10-A/S1, DRF4432D20, DRF4463D20
DRF5150 series DRF5150S, DRF4432S
DRF4432D20I series DRF4432D201-M1/M2, DRF4432D201-L1/L2
DRF1278D series DRF1278DM

Table 4: DRF Tool vs Data Radio Modems
For the first three types of DRF tools, they only can recognize the COM port number no more
than 10. If the USB board occupies COM port larger than 10, please change it to a smaller
one. What’s more if the three types of DRF tool run in Windows Vista /7, please right click
the tool and run it as administrator. We will use DRF7020 series tool to configure the
DRF7020D13 module as an example.

If the USB driver for DACO02 is installed correctly, we will insert the DRF020D13 into the
DACO02 directly (Both of two boards have the first pin as GND) and connect them to the

computer.

" Favortes e Name Date modified
B Desktop T 7020series 6/24/2011 9:45 A}
& Downloads 4 | netsetup 8/19/7014 051 Al

' Recent Places

m

(e |

~a Libraries

¢ Documents

J1 Music e Couldn't find serial port!

=/ Pictures
B videos

4 Homeg roup

& mark (MARK-PC, L

& Computer =l s i y

.‘ ).;; TJ0205eries Date modified: 6/24/2011 9:45 AM
-"1I'I'lj\‘ Application Size: 802 KB

Figure 1: Run the DRF Tool by Left-click
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If users run the tool by left-click, the pop-up window (Figure 1) will prompt you that the tool
can’t run correctly. Users need to click ok and close the tool and then run it as administrator
by right-click (Figure 2).

Mame Date modified
G 70205¢--- e
¥ netset Open |

% Run as administrator

Troubleshoot compatibility
Restore previous versions
Send to r

Cut
Copy
Create shortcut

Delete

Rename

Properties

Figure 2: Run the DRF Tool by Right-click

The tool will be opened correctly (Figure 3) and users can Read / Write the modules with

new parameters now.

4 DRF Tools for ADF702x series = %

RF Parameters Met Parameters

FF frequency |433.92 tHz MWETID |12345

RF TRxrate  [9600BRs NODE 1D [123456749087
RF Power 3] - [~ AUTOADDI

Series Parameters

Series rate 9E00bps - Series Parity | Dizable -

[ AUTO Yrite Mode

FC Seres  |COM3 - Hrite W | Read B ‘

COM3 Openec Found device!  |Model: RFL00/200 series

Figure 3: DRF Tool is Run Successfully

Anyway it will be very troublesome for users to run the tool by right-click as administrator
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role so we change the privilege level of the tool by right-click the tool and choose the
Properties (Figure 2). In the new pop-up window, we click the option [Run this program as an
administrator] in Privilege Level area. Now we can run the tool directly by left-click

permanently.
% T020=eries 6/24,/2011 S:45 AM /

il = . - n [
#, 7020series Properties [th

General | Compatibility |Sec1.|nt'_r| Dietails | Previous "u"ersionsl

ff you have problems with this program and it worked comecthy an
an earlier version of Windows, select the compatibility mode that
matches that earier version.

Help me choose the sethings
Compatibility mode

[] Run this program in compatibility mode for:

Windows XP {Service Pack 3)

Settings
[] Run in 256 colors
[] Run in 640 x 480 screen resolution
[] Disable visual themes
[7] Disable desktop composition
[] Disable display scaling on high DF settings

Privilege Level
Run this program as an administrator

[ r@'Eﬁhangﬁ settings for all users ]

0K || Cancel || Apply |

Figure 4: Privilege Level for DRF Tool

The procedure described above is applicable for the first three types of DRF Tools in the
table 3 and related data radio modems.

DRF7020D20 and DRF7020D27 modules are compatible with DRF7020D13 in firmware. In
hardware DRF7020D20 has the same pin sequence and pin function as DRF7020D13 so the
connection with USB board is the same as DRF7020D13. As to DRF7020D27, it has one
interface (RS232/RS485) more than DRF7020D13 except TTL interface but it doesn’t affect
to use DACO2 to configure the DRF7020D27 by the same way as DRF7020D13. If we use
DACO02 board to configure the module, we only need to match the GND pin of DRF7020D27
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and the GND pin of DACO02 and then insert the pin header of DACO02 into the socket of
DRF7020D27; then run the tool to configure the module as the way mentioned above.

COMMUNICATING WITH THE SERIAL PORT TOOL

This section we will use the serial tool Advanced Serial Port Monitor from AGG Software as

an example to test the communications between data radio modems of the same type.

3.1. DRF7020D13, DRF020D20 and DRF7020D27

The three types of modules use the same firmware so they are compatible in

communication and differ in pin sequence, power level and dimensions. Here we will
use the pin definitions of DRF7020D13 as an example.

PIN | Name Function Description

1 GND Ground Ground (0V)

2 VCC Power Power supply

3 EN Input Enable pin (>1.6V);

4 RXD Input UART input, TTL level
5 TXD Output UART output, TTL level
6 AUX Output Data In/Out indication

7 SET Input Parameter setting pin

Table 5: DRF7020D13 Pin Definitions

From the description of datasheet we can know that the module enters into configuration
mode when the EN is connected to Logic high and SET is connected to Logic Low. If users
still use DACO02 board (or other USB board from other companies), we can connect the EN
pin to VCC and SET pin to GND. After the DRF7020D13 with DACO02 are connected to

computer, we can run the serial tool.
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@ Advanced Serial Port Monitor 4.4.1 build 604 = | = P

File \iew Edit Options Datasource Mode Pluging Help
COMport COM3(S v Baudrate 9500  + Databits =~ g = @ 5
Paritytype Mone ~ Stopbits 1« Autodelay[ | 500 =

v | send | (&) Close

< k

Ascl | HEX

Logtothefile~ | &7 Clear : [Z]| mmmm| 11| 11| 11

COM is open Mode= Manual Source= Siring

Figure 5: Advanced Serial Port Monitor
In configuration mode, the DRF7020D13 communicates with the host (microcontroller or
PC) at the fixed data format (9600 bps and no parity check) so we make corresponding
selection in the serial tool (Figure 5).
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@ Advanced Serial Port Monitor 4.4.1 build 604 = | & =

‘ File View Edit Options Datasource Mode Plugins Help

[@] Program settings [ =
| comport | End-of-string character
ét End-of-gtring character for receiving
Dats Bow ) #0D -CR @ HODHOA - CR+LF
control () #00 - MUL () H0AH#0D - LF+CR
I ) Maone
tf () Custam HOD HOA
End-of-stri

m_:r:ctelpg End-of-gtring character for sending
(") #OD - CR @ HODHOA - CR+LF
() #00 - MUL () H0AH#0D - LF+CR
) HOA - LF ) Maone
1 Cuistam HOD HOA ) CRC crod-sum

[} &dd before sending a data packet #1
9-bit data tranzfer format
@ oK
() Mark parity on send
Files () Space parity on send
View mode
\ Qk. ] [ Cancel
.\ A

Figure 6: End-of-string Character
Now we can input the read command and press the ENTER key, the module will respond
with default parameters which are showed in the tool.

@ Advanced Serial Port Monitor 4.4.1 build 604 = | B £
File View Edit Options Datasource Mode Pluging Help
COMport COM3(S ~ Baudrate 9500 = Data bils BB o
Paritytype Mone ~ Stopbits 1~ Autodelay[ | 500 =
RO A | Send | @CIgse
RD [len=2]
PARA 433920 3 9 3 0< [l en=19]
P r
Ascll | HEX
Logtothe file - | <7 Clear : [CJ| wmmm| 11| 11| 11
COMis open Mode= Manual Source= String

Figure 7: Read Command with Returned Parameters in ASCII
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The commands of DRF7020D13 are ASCII codes in HEX format. We can click the HEX at
the left-bottom of the serial tool to check corresponding HEX codes.

@ Advanced Serial Port Monitor 4.4.1 build 604 =68 X

File View Edit Options Datasource Wode Pluging Help
COMport COM3(S ~ Baudrate 9500  ~ Databits & ~ ' 53 = o ]

Paritytype Mone + Stophbits 1+ Autodelae[ | 500
RD V| Send|\::)C\gse
0x00 |52 44 0D 0A 50 41 52 41 20 RD. . PARA
0x09|34 33 33 39 32 30 20 33 20 433920 3

39 20 33 20 30 0D 0A 93 0.1

ASCI | pEx 10| 0000 1010b | 0120 | 0x18

Logtothefile - | &7 Clear D|--|444| 444|44

COMis open Mode= Manual Source= String

Figure 8: Read Command with Returned Parameters in HEX
The HEX codes are the data which microcontrollers use to configure the modules. Now we
switch to the ASCII panel and input Write command (WR 433920 3 9 3 0).

@ Advanced Serial Port Monitor 4.4.1 build 604 = | & S

File View Edit Options Datasource Mode Plugins Help
COMport COM3(5 + Baudrate 9600 ~ Databits 8 ~:p8g g 7

Paritytype Mone ~ Stopbits 1 = Autodelay [ 500 =
WhH 4339203930 v | Send | (&) Close
RD [len=2]

PARA 433920 3 9 3 0< [len=19]

WR 433920 3 9 3 0 [len=17]

<
ascll | HEX

Logtothefile = | &7 Clear D|--|_|_|_||_|_|_||_|_|

COM is open Mode= Manual Source= String

Figure 9: Write Command of DRF7020D13
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Anyway the tool doesn’t give any response after executing the command. We check the
datasheet of DRF7020D13 and can find that [Please note that users only can send command
once when the SET pin is configured to low. If users want to revise the parameters after a
successful setting, users must configure SET pin to high and then set it into low in order to
reconfigure the module.] so users need to pull out the board and insert it into the PC back to
reset the module and then input Write command.

@ Advanced Serial Port Monitor 44,1 build 604 = | & 2

File View Edit Options Datasource Mode Plugins Help
COMport COM3(S ~ Baudrate 39600 ~ Databits 8 ~ B = 7
Paritytype Mone ~ Stopbits 1+ Autodelay [ 500 =
Wwh 43392039 30 v | send | (&) Close
RD [len=2]
PARA 433920 3 9 3 0« [len=19]
R 433920 39 3 O [Ten=17]
MR 433920 3 9 3 0 [len=1T]

PARA 433920 3 9 3 0< [len=19]

4| 3

ascl | HEX

Logtothefile = | <7 Clear * [T1| mmmm| 11| 11| 11

COMis open Mode= Manual Source= String

N 4

Figure 10: Write Command with Returned Parameters in ASCII
The tool shows the parameters are written correctly and we can switch to the HEX panel to
check the responding HEX codes which can be used by microcontroller to configure the
modules.

@ Advanced Serial Port Monitor 4.4.1 build 604 o8] B

File View Edit Options Datasource Mode Plugins Help
COMport COM3(S v Baudrate 900 ~ Dalabits 8 ~ @8 = 8 ]
Paritytype None v Stopbits 1 v Autodelay [ 5002

W 4335203930 ~ | Send | (2) Close
0x00|52 44 0D 0A 50 41 52 41 20 RD..PARA
0x09(34 33 33 39 32 30 20 33 20 433920 3
0x12/39 20 33 20 30 0D 0A 57 52 9 3 0. .WR
0x1B/20 34 33 33 39 32 30 20 33 433920 3
0x24(20 39 20 33 20 30 0D OA 7 930 .W
0x2D|52 20 34 33 33 39 32 30 20 R 433920
0x36(33 20 39 20 33 20 30 0D OA 3 93 0..
0x3F |50 41 52 41 20 34 33 33 39 PARA 4339
0x48(32 30 20 33 20 39 20 33 20 203 9 3

30 0D 0A 0.[

ASCIN| HEX 10d | 0000 10100 | 0120 | 0x53

Log to the file = ‘ &7 Clear D|--|444|444|44

COMis open Mode= Manual Source= Siring

Figure 11: Write Command with Returned Parameters in HEX
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After practicing the use of AT commands, we can test the communication between two
DRF7020D13 modules with serial tool. In normal work mode, the SET pin should be
connected to logic high. Therefore, we should disconnect the SET pin from GND and make it
floated but the EN pin should still connect to logic high.

3.2. DRF1278DM

In this section we will still use the DAC02 board to test the DRF1278DM modules. The 3™
pin of DRF1278DM should be connected to GND if it is configured with PC tool or
microcontroller. Therefore we can solder a wire between 1* pin and 31 pin on the back of
DACO02 board to make the module enter into configuration mode. Here we take the newest
version (V2.7) of DRF1278DM as example to demonstrate the communication and setting of
the modules

PIN DIP-A | Function Description
1 GND Ground Ground (0V)
2 VCC Power Power supply
3 EN Input Enable pin, Low effective
4 RXD Input RXD: UART input, TTL level
5 TXD Output TXD: UART output, TTL level
6 AUX Output Data indication pin for waking up module
7 SET Input Fast mode control, effective under central/node mode

Table 6: DRF1278DM Pin functions

3.2.1 Configuring the modules

Assuming the USB driver for DACO2 is installed correctly. We insert the module into
DACO02 board, connect them to computer and then run the configuration tool. The
corresponding COM will show in the interface.

DRF1278DM DACO02
1 GND 1 GND
2 vCC 2 VCC
3 GND 3 -
4 RXD 4 TXD
5 TXD 5 RXD
6 --- 6 -
7 --- 7 -

Table 7: DRF1278DM Pin Connection with DACO02 in Configuration Mode

Revision 1.20 Page 10 of 23 March. 2016



Applied Technologies ADW1014

r RF_Factar

£32.00 MHz 2048 || Chips
BaudRate |9g00 [+
(2600 || RF_Mods—————  RF_BW——————
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]
a1
fii
=
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Figure 12: Configuration Tool for Lora Modem

We can click the OPEN button to activate the COM port and now can click Read All button

to read the default parameters.

7 DRF TOOL---DRF1278DM/1276DM

r Uzart r BF_frequency r AF_Factor————
Cose | [EOMET~] | | g wive 2048 |+ | Chips
BaudR at -
P'ZL:it_l,l i % rAF_Mode————  rRF_BW
éff rMode D MetID— [Breath
& 3| 3| [T
(T F  Power ——————  r'Wake Timer ———
T | [ T

r Senal Port Configuration

BaudRate Farity n

Abilied Tockuotogtes | Wited] | Fead Al

Opened Successful 11:37

Figure 13: Configuration Tool for Lora Modem

Users also can change the default parameters and click Write All to write the new parameters

into the modules.

In order to understand the commands better, we can use Advanced Serial Port Monitor to test
the commands. We still keep the modules connecting to the computer, close DRF Tool and
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run the Advanced Serial Port Tool.

[@] Advanced Serial Part Monitor 4.4.6 build 309 — O >

File Wiew Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits Y & B
Parity type Stop bits At delay []

w | Send | iG) Open

£ >
ASCIL HEx 0x0

Log to the file = | &7 Clear |:|| --| _I_|_|| _|_|_|| 1

COM is closed Mode= Manual Source= String

Figure 14: Configuring DRF1278DM with Serial Port Tool

Because the AT commands are in Hex format, we need to adjust the parameters of the serial
tool to assure the successful configuration. Click the Options from the menu and choose
Parse #xx Hex codes.

Advanced Serial Port Monitor 4.4.6 build 309 - O X

File View Edit Options Datasource Mode Plugins Help
¥ Parse #XX Hex codes Special character parsing mode B

Parse ASCIl codes with framing characters

Use individual settings for each program instance
Parse XX Hex codes

I¥ Autodetect serial ports

— -
=8 Program settings

< >
ASCH HEX 0x0

Logtotheﬁle'| & Clear (]| mamm| i | 1| =

COM is closed Mode> Manual Source> String

Figure 15: Send/Receive Hex data in Serial Port Tool

Then we make right-click on the display area and choose Data view from the pop-up menu.
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Advanced Serial Port Monitor 4.4.6 build 309 - O X
File View Edit Options Datasource Mode Plugins Help
COM port [COMS(S v| Baud rate 9600 | Databits (8 v| g8 3 o [
Parity type | None | Stop bits |1 v] Auto delay [] 500 =
v | Send | () Close
&7 Clear
Copy HEX to the clipboard
Copy ASCII to the clipboard
Select all Ctrl+A
< Save the screen to a file >
ASCIl HEx _ 010b | 0120 | Ox4C
| [ Window view
Log to the file~ | &7 Cl E
og to the file~ | & Clear Ry Data view
COM is open Mode> Manuar—source>—swmg
Figure 16: Data View of Serial Tool
& @] Program settings b4
- f.comport j End-of-string character
File View
o . -
COM port o _ E nd-af-string character for receiving
. Data flow () #0D - CR () HODHO, - CR+LF
Panity type control () #00 - NUL () HOAHOD - LF+CR
() 08, - LF (®) Mone
A () Custom HOD#OA,
End-of-stri
dﬂ-:r:ctelrg End-of-string character for zending
() #0D - CR (O #ODHOA, - CR+LF
() #00 - NUL () HOAKROD - LF+CR
() #04 - LF (® Mone
() Custom HODHOA, (JCRC croB-zumm
[] &dd before zending a data packet #
4 3-bit data transfer format
ASCIl HEX @ o
Log to the () Mark parity on send
Files i
COM is ope () Space parity on send
| View mode
o

Figure 17: End-of-string character in COM port

We set the End-of-string character for receiving/ for sending to None in COM port and then

open View mode to set the Data view as below:
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@ [@] Program settings
. CoMport | Data view
File WView
Files "Wiew charach ith cod
COM port view iew characters with code
000k - 0x1Fh Az the Hex #:44 code
Parity type
- 0x20h - 0x7Fh Az the Hex #44 code
I: 0280k - OxFFh Az the Her H:44 code

Window view
|noming data charset
W pos (®) Windows
Font and colors #2d

Shaow the received packet length

[ Show the string that ends a data packet

Data view
<
ASCIl  HEX
Log to the HEX window
COM is ope view
v

Cancel

Figure 18: Data view setting in Data view

Now we can use read command to test the results. For version 2.0, we added breath parameter
so the data length (LEN) in command is 13 bytes (AF AF 00 00 AF 80 02 0D 00 00 00 00 00 00 00
00 00 00 00 00 00 9C 0D 0A). In figure 15, we choose Parse #xx Hex codes so we need to add

prefix # on each byte of Hex data

(H#AF#HAFH#00#00# AF#80#02#0D#00#00#00#00#00#00#00#004#00#004#00400#00#9CHOD#0A) and input

them into the text input area and click send.

[@] Advanced Serial Port Manitor 4.4.6 build 309 =

File View Edit Options Datasource Mode Plugins Help
COM port Baud rate Data bits B B
Parity type Stap bits Auta delay []

|MFMFﬂDD#DDMFﬂED#@imDﬂDD#DD#DDﬂDDﬂDDﬂDD#DDﬂDDﬂ || Send | \:9 Close

Log to the file~ | &7 Clear D|--|_I_|4|444|44

COM is open Mode= Manual Source= String

AF 00 00 AF 80 02 OD 00 00O 00 0O OO0 0O OO0 OO0 2%, .20........
0x10| 00 00 00 00O 00 9C 0D O& AF AF 00 00 &F 00 02 aD ... .. O
0x20| 04 00 &C 80 12 OB 00 07 00 OO0 0O OF 00 37 0D 0& . .ln.........

ASCIl HEX 175d | 1010 1111b | 2570 | 0x00

Figure 18: Response of Read Command in Hex Interface
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The Hex interface shows the response after sending Read command. We also can switch to
ASCII interface to see the data more concise.

[@] Advanced Serial Port Monitor 4.4.6 build 309 = O X

Fle View Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits =P E
Parity type Stop bits Auto delay []

[ HAF AP HODKODHAF #E0%0240D #O0RO0RO0K00R00R00#00800% [ || Send | (2) Close

HAFHAF#00F004AF#E0£02 4004004004 00400200400400£00400400#00400#0089CHODH04
FAFHAF#00#004AF#00£02 40040440046 CH#B0X1 240BH00£07#00400#0007 #0037 400404

£ >
ascll HEX

Log to the file - | AP Clear |:||--| 444|_|44|4_|

COM is open Mode= Manual Source= String

Figure 19: Response of Read Command in ASCII Interface

From above testing we can see that the version 2.7 module still can use the same read
command parameters in version 2.0 in order to keep compatibility. We introduce the waker
timer parameter in Version 2.7 so the data length in Read command is 14 bytes(AF AF 00 00 AF
80 02 OE 00 00 00 00 00 00 00 00 00 00 00 00 00 00 9D 0D 0A). We input the command
(H#AFH#HAFH#00#00# AF#80#02#0E#00#00#00#00#00#00#00#004#00#004#004#00#00#00#9D#0D#0A) to read
out the full 14 bytes parameters.

[@] Advanced Serial Port Monitor 4.4.6 build 309 = O X

File View Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits e R e
Parity type Stop bits Auto delay []

|]DﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁDDﬁSD#DDﬁm || Send | \;) Close

0x10| 00 00 00 O0 00 S9C 0D 0& AF AF 00 00 AF 00 02 0D
0x20 04 00 6C &0 12 OB 00 07 00 00 00 07 00 37 0D OA
0x30 AF AF 00 O0 AF 80 02 OE 00 00 00 00 00 0O 00 00
Oz40| 00 00 00 00 00 00 9D 0D 0& &AF AF 00 00 AF 00 02
0z50 | 0E 04 00 &C 80 12 OB 00 07 00 00 00 07 00 04 3C
O=z60| 0D O&

ASCIl HEX 175d | 1010 1111b | 2570 | 0x00

Log to the file v | 7 Clear D|--|_IJJ|44_I|44

COM is open Mode= Manual Source= String

Figure 20: 14 Bytes Data of Read Command in Version 2.7
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3.2.2 Testing the communication of DRF1278DM modules
Last section we shows how to configure the parameters of DRF1278DM modules with DRF
Tool and Advanced Serial Port Monitor. We also can use the default parameters of

DRF1278DM to test the communication between two modules. In standard or configuration

mode, the EN pin should be connected to logic low. By default the modules are set to standard

mode.

Table 7: DRF1278DM Pin Connection with DAC02 in Standard Mode

DRF1278DM DACO02
1 GND 1 GND
2 vCC 2 VCC
3 GND 3 -
4 RXD 4 TXD
5 TXD 5 RXD
6 --- 6 -
7 - 7 -

When modules with USB boards are connected to computer, we can open two Advanced

Serial Port Monitor windows to test the communication.

@ Advanced Serial Port Maonitor 4.4.6 build 309 = O

File View Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits =]
Parity type Stop bits At delay [

Log to the file~ | &7 Clear D|--|4_l_l|4_l_l|4_l

COM is open Mode= Manual Source= String

x

ko d

[H00#02R03#04 | send | (@) Close
00 02 03

< >

ASCIl X 4d | 0000 0100b | 0040 | 0x3

Figure 21: Module A on COM 5 Sends Data
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= O X

[@] Advanced Serial Port Monitor 4.4.6 build 309
Mode Plugins Help

File View Edit Options Data source
¥

COM port Baud rate Data bits ] ﬂ
Parity type Stop bits Luto delay []

” Send | @Clgse

HOOH02403404

<
Ascl | HEX
Log to the file~ | &7 Clear * (]| mmmm| 11| 11| 1

COM is open Mode= Manual Source= String

Figure 22: Module B on COM 9 Receives Data

If users want to send ASCII characters and show them directly, we need to change the Data
view in View mode and select As the same character in 0x20h — 0x7Fh.

(| W

Options Data source Mode Plugins Help

File View Edit
] Program.settings - I
Comport | Data view
i “iew characters with code ) Close
Wi e 000k - 0x1Fh Az the Hex #:3 code v
. (0x20h - 0x7Fh Az the same character v
(0=80h - OxFFh Az the Hex #5 code v

Window view

Incoming data charset
(@) Windows

"
Fontand colors  Customn fomat #id Framing character: < ¥

Show the received packet length

[ Shaw the string that ends a data packet

Data vie

HEX window
view

e

o | [T ]

Figure 23: Changing Data View to Show ASCII

Now we send character string from Module A and the Module B receives it and shows the
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same string in the display area. Please note we need to choose ASCII interface to see the

<

HEX
ASCII string directly. —

[@] Advanced Serial Port Manitor 4.4.6 build 309 = O >

Fle View Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits [ T
Parity type Stop bits Auto delay (]

[DORI APPLIED TECHNOLOGIES || send | @ Clgse

DORJITI AFPLIED TECHNOLOGIES

£ >
Ascll HEX

Log to the file | 7 Clear D| --| _I_I_Il _|_|_|| |

COM is open Mode= Manual Source= String

Figure 24: Module A in COM 5 sends ASCII String

[@] Advanced Serial Port Monitor 4.4.6 build 309 = O *

File View Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits =] ﬂ »
Parity type Stop bits Auto delay (]

| v|| Send | \:;I Close

DORJI APPLIED TECHNOLOGIES

L4 >
ascl HEX

Log to the file - | 7 Clear Dl--qu_llq_l_l|4_l

COM is open Mode= Manual Source= String

Figure 25: Module B Receives ASCII String and Shows it in ASCII Interface
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[@] Advanced Serial Port Monitor 4.4.6 build 309 = O >

File View Edit Options Data source Mode Plugins Help

COM port Baud rate Data bits [
Parity type Stop bits Auto delay []

[DORJI APPLIED TECHNOLOGIES | send | (@ Close
DORII APFLIED TECHNOLOGIES

Hodule B sends back the greeting: Telcomnel

< >

Ascll HEX
Log to the file - | &7 Clear Dl--|44_l|_|4_|| 1

COM is open Mode= Manual Source= String

Figure 26: Module A in COM 5 Receives Feedback from Module B

Now we are on the journey to test the star network function. Firstly we should configure one

module to central mode and another module to node mode by DRF tool or serial port tool.

|7 DRF TOOL---DRF1278DM/1276DM x

|Jzat————— rRF_freguency RF_Factor———
Cloge |CDM5 M 43400 MHz o048 Chips

BaudRate |9g00 |-
Parity %_'J rAF_Mode————— [RF_BW
MO

1} | [Central_[+]Mode 125K || Kbs
g".-NodelD MetlD— Breath—————
[ (B

r Power —————  'Wake Timer———
T

r Senal Port Configuration

D I B audR ate Parity ﬂ

Fead Al

Abptiod Tockustogles | WEAL |

Opened Successful 14:30

Figure 27: Configuring Module A to Central Mode
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7 DRF TOOL---DRF1278DM/1276DM

|Jzat————— RAF_frequency RF_Factar

Close | |EOMP 11| | [432.00 MH: 2048 |~ | Chips

BaudRate |9500 |-

ity ’_|_|\—|—| RF_Mode—————  [RF_B\W———
ND

1l | [noge [=|Mode | | [125K ][] Kes
TR
2 3|3 [
Pawer—————— rWake Timer
B M EZ
I Senial Port Configuration

BaudHatelSEDD |v| Parity |ND |v|

tied Tooartooies | R m

Opened Successful 14:31

Figure 28: Configuring Module B to Node Mode

Now we should connect the modules to DACO02 board with correct logic levels to test the
star networking function. The EN pin of central module is connected to logic low as in
standard mode and the EN of node module connects to logic high or keep it floated.

Central Module DACO02
1 GND 1 GND
2 vCC 2 vCC
3 GND 3
4 RXD 4 TXD
5 TXD 5 RXD
6 --- 6 -
7 --- 7 -
Node Module DACO02
1 GND 1 GND
2 vCC 2 vCC
3 --- 3 -
4 RXD 4 TXD
5 TXD 5 RXD
6 --- 6 -
7 --- 7 -

Table 8: Pin Connections in Central/node Mode

Now we still open two Advanced Serial Port Monitor windows just like we do in standard
mode and still set the Data view in View mode as figure 23. For central module, the first two
bytes of data package should be the node ID of targeted node module. Now the central
module in COM 5 sends data #00#01abc, the node module should be supposed to receive the
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data (abc) but it displays #00#01abc. The reason is that when the node ID of node module is
set to 0, it will receive all of the data from central module and not filter the node ID.

[@] Advanced Serial Port Manitor 4.4.6 build 309 = O et

File WView Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits =
Parity type Stop bits Suto delay [

|#EIEI#D1abc | Send | @ Close
fo0x0labe
£ >
Asci HEX

Log to the file - | &7 Clear |:|| --| _I_|_|| _|_|_|| i

COM is open Mode= Manual Source= String

Figure 29: Central Module Sends Data

[@] Advanced Serial Port Monitor 4.4.6 build 309 = O X

File View Edit Options Datasource Mode Plugins Help

COM paort Baud rate Data bits =
Parity type Stop bits Auta delay (]
| | Send | @Clgse

¥00#01labo

£ >
ascl HEX

Log to the file = | &7 Clear |:|| --| _I_|_|| _|_|_|| |

COM is open Mode= Manual Source= S5tring

Figure 30: Node Module Receives Data

Now we set the node ID of the node module to 1 (0x00 0x01) through tool (The EN pin of
module must be logic level whenever configuring the module).
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rUsart——— rRF_[requency rRF_Factor————

BaudRate [9g00

Cloze |EDM5 =7 Im tHz Chips

RF_Mode ——— [RF_BwW

-
" BT g e | | [T e

&

Mode 1D MetID— [Breath
=5 ) (B
Poveer Wake Timer
|| e T

Senal Port Configuration

BaudRate Parity

Read All

h"
DORIJI
Aaptied Teckeetogies | Witedl |

Opened Successful 15:13

Figure 31: Changing the Node ID of the Node Module

We now send the same data through central module. The node module with ID (0x00 0x01 in Hex) will
receive the data (abc) and filter the node ID automatically. If central module sends data #00#02abc, the node

module will receive nothing because the node ID in the data package is not the same as its own.

=

File WView Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits T
Parity type Stop bits Auto delay []

| || Send | ::) Clgse

abc

£ >
AsCll HEX

Log to the file - | &7 Clear |:|| --l _I_|_|| _|_|_|| s ]

COM is open Mode= Manual Source= String

Figure 32: Changing the Node ID to 1 (0x00 0x01)

When the SET pin of node/central is connected to logic high or floated, the node module only enables
wireless monitor and disable the UART interface (serial port). Therefore if the node module wants to send
data to central module, it needs to set the EN pin to logic low to enable the UART interface to receive the

data from the host (MCU or computer). We connect the EN pin of node module to GND, close the serial port
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tool and reopen it. The node module then sends the data (abc) out. The central module in COM 5 receives
the data correctly. The data package from the node module doesn’t need to contain any node ID. The central

module will receive all the data from the node modules with the same NetID.

@ Advanced Serial Port Monitor 4.4.6 build 309 = O X

File View Edit Options Datasource Mode Plugins Help

COM port Baud rate Data bits =
Parity type Stop bits Auto delay []

#[I[Iﬂ[ILaI:u::u:l | Send | .\;D Close
abc

£ >
Ascl | HEX

Log to the file - | &P Clear D| --qu_lqu_lqu

COM is open Mode= Manual Source= String

Figure 33: The Central Module with the Same NetID Receives the Data

This section shows how to use USB board to test the DRF1278DM through computer. In most applications,
the modules are connected to MCU so the EN, AUX and SET pin can be controlled through I/O pins of

MCU to realize more flexible communication.
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