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User Manual

Picture 1: Demo board XTR-8LR100 iG®ure 2: Demo board XTR-8LR10

DEMO-BOARD XTR-8LR100 (Picture 1) e DEMO-BOARD XT8:=R10 (Picture 2) is an evaluation board
of the transceiver module XTR-8LR100 and module X3IERR10 which can easily check functionality,
power consumption, commands and performance ob latk. The difference between the two demo board
is on the mounted module, XTR-8LR100 that have mmideperation, Normal, Rx ciclyc, Tx ADC value
and XTR-8LR10 that is implemented the Normal moperation.

For more detail about the operation mode refer tolte user manual of the used module.

The device is able to work with external power dymp powered by four AA batteries, for tests iared-
alone. It is included a stylus antenna operatinghen868 MHz band connected to the SMA connector,
thereby using the test mode through some diagnlestjdt is possible to realize radio links.

The DEMO-BOARD is equipped with a USB connector WwitOM port emulation realized with CI
FTDI1235-C and an SMA input connector radio oufputhe RF connections measurement instruments.

The following table shows in detail the variousnedmts included in the board, through commented énag
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Jumper SET A
Operation ¢ SET B
Setting | SETC

Analog Input

Test Point

E External

DEMO XTR-8LR100
DEMO XTR-8LR10
User Manual
Led Rx or Tx
Led Rx or Tx sPage Reset Button

«Pong»

Buttons
111 g Input
EOrLUOUtaL . .. et .
i s T E: « L USB/B Type
g - Famale
RX

A TX
{ RTS » 3V/UART
&N CTS
GND

Power Switch

Supply 8+12Vdc

Picture 3: Description top side of demo XTR-8LR100/XTR-8LR10

External Supply 8+12Vdc

Plug input male general supply 8+12Vdc 300mA

Power Switch

General switch power board.
ON= board switched on
OFF= board switched off

Power Supply Led

Red led power indicator. Switched on with Powert8lvin ON position.

Antenna

SMA female socket 3,5 mm. Connected directly toeana pin of XTR-
8LR100/8LR10

USB/B Type Female

USB socket type B. Connect to computer via USBeaabhe USB port use
an internal shifter for serial port FTDI1235-C.
It is not possible to power supply the board witis port.

3VIUART Connections RX/ TX/ RTS/ CTS of UART port.
They are signals from relative pins of the moduleRX8LR100/8LR10, with
logic levels OV e + Vcc.
SET A Close the jumper to activate the NORMAL mode
SETB Close the jumper to activate the “TX Cyclic” mo@ (
Or closed together with SET_A actives mode "RX @y/dl2)
Close the jumper to activate TEST mdde DEMO XTR-8LR10
SET C (1) Close the jumper to activate TEST mode

Or closed together with SET_A actives mode " Tx ADglic" (2)
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LED RX or TX “PONG” Led 1 green used in the TEST mode
On when it sends or receives the message "PONG",
or in the other modes it indicates the transmisstatus

LED RX or TX “PING” Led 2 green used in the TEST mode
On when it receives or sends the message "PING"
In the other modes it indicates the reception statu

Analog Input Analog input 0,05 + 4,3V with resolution 12bits

Buttons No functionality associated

Reset Button Press (0.5 sec) and release to reset the uC 3fltReBLR100/8LR10

Test Point Current Open jumper and insert an ammeter to check theuogptson of the radic
module

(1): No function for Demo Board XTR-8LR10
(2): Only for Demo Board XTR-8LR100

TI1DdDVANG W 4xAA Batteries

N

\A':j,/m i

*
®

Picture 4: Description bottom side of demo XTR 8LR100/XTR-8LR10

4xAA Batteries: Batteries for working in stand-alone.
Insert on the battery holder, 4 x AA non-rechardedlbV batteries, paying attention to the direttio
indicated on the bottom of the same.
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Installing procedure

To start using the DEMO XTR-8LR100/8LR10 follow tseps below:

1. Insert the 4 AA batteries as shown in Picture 4.
Power supply DEMO XTR-8LR100/8LR10 placing thewer Switchin ON position and be sure the
3 jumpers Set_A, SET_B and SET_C are open.

2. Install on the computer drivers for the USB portr fthis purpose use the following link
http://www.ftdichip.com/Drivers/D2XX.htm taking care to identify the proper drivers foreth
operating system from the PC.

3.  Connect the USB cable to the demo and the PC:dimpater should report the identification of USB,
communicate the outcome of the installation ofdheers and the number of the COM used. If this is
not reported, then you should open the page Windisesit device control, click on the menu "Ports
(COM & LPT)”, click the right button on USB / Poitistalled, and from the properties of each of
them, try the COM associated to FTDI driver.

G| Hm o

g FULVIO-HP
45 Altnl dspostnd
@ Batterie
# Biometnc
1B Computer
% Controller swdeo, video e giochi
g Controller DE ATASATAP]
[] Controller USE (Unecersal Serial Bus]
"._.3 Cheposir di acguesinene imemagin
B Digposito di sistema
B Driver delle tecnologse di memana
{3 Hisman Interface Device (HID)
& Jungo
_ﬁ, Mouse e altn dispositwi di puntamento
TS Parte (COM & LPT)
T USH Senal Port {COMRS)
B Processori
i" Schede di rete
B Sohede video
K Schermi
— Tastiere
= Unita disce
e Unith VDACD-ROM
B Virtualizzazione USE

Y
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File . Azipne 'l.fmnllm H
e ol 2000 [ o AN A f
4 g FULVIO-HP

n Aln duopositrg

@ Bstierie

§ Biometiic = - -
5 Contraller audia, vides & guoehi

i Controller IDE ATASATAR]
¥ Controlier USE (Unnersal Sesial Bus

Genaral | inpostazon delipota | Orver. | Detogh

- LISE Senal Pert (COM2E)

=55 Dispositivi i acguisizione immagini —
B Dispositivi di sistema
] Driver defle tecnclogie di memaoria Tipe di dsposiiera. Pors [C0M & LPT)
&5 Human Interface Device (HID) Prodution FTDH
& Jungo | Ubicagiane su USE Senal Converter
M Mouse e altri dispositivi di puntame i
4 T Porte (COM e LPT) I oo dapsalivg

YI¥ LISE Serial Port [COM26]
B Processon
E Schede di rete
.-. Schede video
l__- Schemu
= Tastere
g Unetd disco
i Uit DVD/CD-ROM
W Virualizzasnone LISB

I dispoative furziona comstlaments

4.  Open a communication software for serial portss tecommended RealTerm free download on the
following link: http://sourceforge.net/projects/realterm/files/Rerah/
All the examples mentioned in this manual have begperformed with Realterm.
Several programs of communication are availableséoial ports suitable for this purpose, howevwer, i
order to exclude errors introduced by them and &b adequate support by the supplier, it is
recommended to perform the experiments describkxvbgsing Realterm, at least until it reaches an
appropriate level of confidence with XTR-8LR100 ®RX-8LR10.

5.  Start the program and set the communication pasmas follows:
communication speed 9600bps, a START bit, 8 ddatadnid STOP bits, no parity. In this case, select
the menu item "Port 26", used in this example as@ated port to DEMO XTR-8LR100.
After each change of the working parameters os#r@l port, remember to click the "Change" button
to Realterm, the set values are visible at any timtee small square at the bottom right of theesnor
Realterm.
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B RealTerm: Serial Capture Program 2.0

Display Pot | Capture | Pins | Send | EchaPort | 12C 22 | 120Mise | Mise | \n| Clear| Freeze| 7|
— = = Statuz
Baud 3600 = | Pait {25 *| |Dpen Sa_nln: | o Charge I"' Connectad
— T e RO (2)
I
Farity Dsta Bits | [ Stop Bite —Edtwa'EFbﬂ.Lon &3 R7 THD (3]
= = [ Recemve Xon Char |17 )
& Nome | @ @hite! | @ 1ht " 2bits — CT518)
I, ild.‘l 7 bits Hardware Flow Cantial I~ Transmit Xoff Char |III\3 DCD 1)
ven ||~ g | . R !
Maik . B * Mone . RTS/CTS Tron DSA [B)
Space (" Shils " DTRASAT RS4861is ~ 5 Ring (9]
& Teinet BREAK
Erar
Char Count:0 CP5:0 Port: 26 9600 8N1 None

6. Click on the menu Send and select CR and LF, ptees"Reset Button" of DEMO XTR-
8LR100/8LR10, then type on the empty field “++++idathen press button "Send ASCII".
If communication is successful you will receiver@sponse the following screen:

i = - ™
H% RealTerm: Serial Capture Pm-_glam 2.00.70 . | | -
(COMMAND-MODE tals D .

Display | Pan | Captise] Ping  Send | EchoPon| 126 | 1262 | 12CMisc | Misc | \n| Clear| Freeze| 7|
Status
'l e———— oL \n
[++e+ ﬂ Send Mumbers| |; i 'E R | ¢ | Conrected
| x = JLL 2 | Beloe e
. v oF || T - |RYD (2)
. [ e #
| | Serd Numbers| Sendascn [ +CR D (3]
' o] “c| LFjm = = == L AF | o CTS @)
| 0] °C] LF| Repeats [| ] Lierdl [ StipSpaces | soe PMEERE 2] 10CD ()
Durnp File to Poat i = | DS [E)
citemphcapture. bit w| .| SendFile | 3 Stop| Delmei0 2|0 3 Rina (9)
- ] BREAK
Bepeats: 1 3| [0 = |Enar
Char Count:28 CP5:0 Port: 26 9600 N1 None ||

7. By now, you can send AT commands to the demo-board.
Send the command ATS90 as below, you will receiveesponse the state of all registers.
In the case of board never used, it will responth Wie default settings.
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e

i=
2=
3=
4=
L=
b=
7=

18=_ Bir
11 =BxBBBBBL881 [RLF

Display | Port | Capture | Pins Send | EchaPart| i20 | 1202 | 120Mise | Mise | Events | An| Clear| Freeze| 2|
EOL— s
i s TN s || S
| =] sendburbers| sendagti [T 408 B TR [3)
— = — B WS e
ﬂ HE Fepeats |1 = I~ Literal [ Ship Spaces || +ore F"#B‘Jb il J iDCD[[‘I]]
Dump File to Part _|DSR(8)
| c:\temptcapture. tat - J SendFile | 3 Stop | Delays |-D = |-D = _|Ring (9]
___________ |BREAK
S— _
Bepeats |1 =0 i] _|Emar
Char Count;304 CPS:0 |Port; 57 9600 8N1 Nene

8. Change the desired parameters, type the commandCAd Qet out of the command mode, or ATWR
to save the new parameters on Eprom and exit framm@and mode, as confirming the demo-board
answer with OK EXIT (see below).

(om [ESRE=)

1515161558 T
Al (e

I Display] Port | Eapture] Ping  Send |Ec:h0 F'ort| 12C | 12C-2 | I2EMisc] Misc | Events| _\ﬂJ Clea_ﬂ ‘E[?_ELE_J iJ
: Status
|| EOL S
[aTCC ~| 5end Humbers| [ dlw +CR —| Conrected
£ £ [~ Before
W +LF [ Aft _IR=D (21
Ll | Send Ngmbers| SendASCI |J|: +E§. & _|THD )
== - o Lo cg CTS (8
i | ﬂ ﬂ ﬂ Repeats | | = Literal B Strip Spaces [ +oic| |SMBUS 8 --.:DED[[‘I]]
Dump File to Part m| DSF [B]
|c:\temp\capture.txt ﬂ _] Send Eile X Stop | Delaws 0 110 ﬂ‘ __|Ring (9]
___________ __|BREAK
Hepeats W m _|Emar
||You can use ActiveX automation to control me! |Char Count:640 ICPS:0 Port: 57 9600 8N1 None

o = = =

TEST procedure of demo board:

The test mode allows you to test the working ofdbmo-board boards, and assess the performanadiof r
range.
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RELESS

The application consists in a set up of radio cotioe between a pair of DEMO XTR-8LR100/8LR10
respectively called Master and Slave, the firshgraits autonomously the message "PING", the second

receives the packet answering with the message G°ON

Diagnostics is managed by LED1, active when thé rateives Master or unit Slave transmits a "PONG"

DEMO XTR-8LR100
DEMO XTR-8LR10

User Manual

and LED2, active when the Master unit transmitarot Slave receives a "PING".

Test mode procedure:

Connect the demo-board, 1 to serial PC, open tihggus SET_A, SET_B, SET_C, set the parameters as in

step 5 and then perform the command sequencelawdol

Command by Answer by Description
PC — DEMO XTR- DEMO XTR-8LR100/
8LR100/ 8LR10 8LR10 — PC
++++ COMMAND-MODE Command mode enter
ATS92=1 OK It activates the module as Master in test
mode
ATWR OK It saves the new settings on Eprom and
EXIT exits from command mode

Connect the demo-board 2 to PC serial, open juntpEls A, SET_B, SET_C, set the parameters as in step

5 and then perform the command sequence as follows:

Comando da Risposta da Descrizione
PC — DEMO XTR- DEMO XTR-8LR100/
8LR100/ 8LR10 8LR10 — PC
++++ COMMAND-MODE Command mode enter
ATS92=2 OK It activates the module as Slave in test
mode
ATWR OK It saves the new settings on Eprom and
EXIT exits from command mode

On both demo-boards - DEMO XTR-8LR100 - closejtmper SET_C, if your using DEMO XTR-8LR10
— close the jumper SET_B, the demo will start ausege of PING-PONG, the LD1 and LD2 led will signal

transmission and reception of each packet.
If communication does not start then you shouléptie reset button on both boards.

From command mode it is possible to modify the pararsetafr canalization, spreading factor and

bandwidth, each time repeating the cycles of tgdtinverify performance. Finished the tests in Iédstle
before returning to work in other working modesisitessential to disable the functionality of Thkide

with the command ATS92 = 0.

Test mode NORMAL and NORMAL with addressing:

NORMAL mode lets you transfer data packets (froto 255 byte) through a serial port.

It is activated by closing the jumper SET_A andvieg open jumper SET_B and SET_C, the status of
NORMAL mode is signaled by LED2 on and LED1 off qeption), LED1 on LED2 turned off
(transmission).
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Data transfer procedure in NORMAL

In the default configuration, the demo-boards dbraquire any parameterization.

You should connect the demo boards to the serrdlgbohe PC at speed of 115,2kbps.

Using Realterm set communication speed to 115,2kbS3 ART bit, 8 data bits, a bit of STOP, no parit
Select from the menu “Port 57”7, used in this exags associated port to DEMO XTR-8LR100, then press
the "Open" button.

LB e T L S

m

Display  Pott | Captue| Pins | Send | EchoPort| 120 | 1202 | 120Mise | Mise | Events|  An| Clear] Freeze| 7|
Status
gaud [115200 ~| pont [57 ~] [open sp = | Conmected
_|R¥D (2)
Software Flow Contiol
Fal Lol ni o s I~ Receive Xan CharhT_ _|TXD [3)
@ Mone | @ 8bits | | & 1bit  2hits = : WS E
f Qed | 7bls ) Hadwere Flow Cortol Lifrentiafohar ]9 _ipCo )
" Mak | T Bbis| | & Mone " RATSICTS A _IDSR ()
" Space| { Gbis | DTR/DSR{ A5485s R | Ring (3
et Shows the status
Shows the status u‘f the MAIN port Char Count: CPS:0 Port: 57 115200 8M1 No

From the "Send" menu of “Realterm" type a sequeiceharacters then press “Send ASCII", LED2 turns
off and LED1 turns on, during transmission time.
Unit 2 will receive the message and forward it le@ dwn serial port.

mo—board Master XIR-8LR1D@ULF .

m

Display| Port | Captus| Pins  Send |EchoPart] 120 | 1202 | 12CHisc| Miso | Events|in| Clear Freeze| 2] | Display| Port | Capturs| Pins  Send | EchoPart| 120 | 1202 | |2cM\sc} Misz | Events|An| Clear| Freeze| 7|

Status—

[ | Send Numhers| Send 4501 :H r - __igi?)nt[azc]ted

=] SendNumbers|  Send AT " EH L ol ITD 1)
=]| |mcsE
I Liera |~ Stip Spaces F st ||3MBUE 8 i C15 (0]

Status
............. E0L |
]Demﬂ hoard Master RIR-BLR1GB | Send Numbers| |/Send S0 V CR e —:E;g";“]‘“

i
=] Send Numbers| - Send asCi 7' EH [ iler 1TAD 1
0] 72| LF] Ropests [ 2 B E G I oo | FHEDSE ] ;e

oo (1) _lpEo )
Durmp File to Port |DSR 5] Dump File to Port |DSA 6]
[ empcapture. tat ~| J SendFile | 3¢ Stop| Delays |0 3|0 3 _|Ring[4] [ tempicapture tat ~| J SendFile | 3 Stop| Delays iU ﬂiﬂ g[ _|Ring[g)
|BREAK. _|BREAK
Bepeais [T 2] [0 2 e Bepeas [T 2] [0 3] leer
Char Count:0 CPS:0 Port: 57 115200 8N1 (an be chars, python ba(ksiash sequences, hex or decimal bytes w Char Count:60 CPS:0 Port: 58 115200 8N1

Port 57: message sent from unit 1, see the field Port 58: message received from the unit 2,

Send ASCII. I::> displayed.

Operation is reciprocal, so it can be transmittedifthe 2 to the 1.
NORMAL mode does not use unique identifiers of theous terminals, those in listening, working e t
same frequency and with the same settings radibreseive the same message.
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Where it is required a connection point multi-pomth exclusive connection between two units or ang
andn units, it is possible to activate the NORMAL maosig¢h addressing.
You should operate as follows:

NORMAL mode with addressing:

The setting as described below also apply to the MO XTR-8LR10.
From sleep mode of unit 1, send the following comdsa

Command from Answer from Description
PC —- DEMO XTR- DEMO XTR-8LR100/
8LR100/ 8LR10 8LR10 — PC
++++ COMMAND-MODE Command mode enter
ATS10=1 OK It actives the network mode
ATWR OK It saves the new settings on Eprom and
EXIT exits from command mode

Unit 1 has been programmed to operate in "NORMALldenwith addressing”, the network address (S11)
and source address (S12) are active with the defatameter = 1.

From sleep mode of the unit 2, send the followioogpnmands:

Command from Answer from Description
PC — DB_XTR-8LR100/ DB_XTR-8LR100/
8LR10 8LR10 — PC

++++ COMMAND-MODE Command mode enter

ATS10=1 OK It actives the network mode

ATS12=0002 OK Set to 2 to the unique sender address far

the unit 2

ATWR OK It saves the new settings on Eprom and

EXIT exits from command mode.

We have realized a network composed of two dewa#ied 1 and 2 with network address 1.

From sleep mode close the jumper SET_A and mold#yspeed of the serial port of Realterm to 115280bp
of both units.

Below it is schematized the mechanism of transfenessage "Demo-board unitl XTR-8LR100" from the
unit 1 to the 2 realized with Realterm.

Step 1 — from Realterm port57 to
XTR-8LR100
\x0 \x2 Demo-board unitl XTR-8LR100

Step 2 — RF Transmission

USB port 57
Node USB port 58 Step 3 - from XTR-
Nod
0x0001 ode 8LR100 to Realterm
0x0002 portss
XTR-8LR100 \x0 \x1 Demo-board
unitl XTR-8LR100
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In the following screens of Realterm, the transmis®f unit 1 to 2 is displayed, of the string "Dedinoard
unitl XTR-8LR100", the hexadecimal characters (@d0of the sender address are not displayed by
Realterm for incompatibility of contemporary dispka ASCI characters and HEX (screen on the right).

Note the string-field "Send ASCII" (screen on th#)lformatting the message before the addressgressl
"\ X0 \ x2" followed by payload "Demo-board unitTR-8LR100".

~hoard unitl XRTR-8LR16@LF

- __ s i eaime 4 SEEes @u‘ SIS

Send |EchoPort| 120 | 1202 | 120Misc | Mise | Evems}\n‘ Clear| Freeze| ?|

Display | Foit | Capture | Pins Display | Port | Capture| Pins | Send | EshoPart| 125 | 1202 | 12CMise| Miss | Events|n| Clear| Freeze| 7|

Status Display & w | [ Half Duplex Status
[\x8 ~x2 Demo—hoard uniti RTR—~ ] Send Numbers| | Send ASC w +[:H - ZEEchmciad & docl I newLine mode. | Connected
Q [—j BE'D’E 1R 2 iy roiart |A%D 2)
[ =] SendHumbers|  Sendasth r +EH [ After When the send button is pressed, thatsrmmal moves m v TneTMakeic e35y 10 group commands and responses| 1THD )
=TT e S e | SO | (= mors
— T intlE i8S, - o
Durnp File ta Port |DSR (8] . uint]B - | DSR [B]
Bl = o [ Singe _Gui !
[e:vempeapture it =] J sendfie | X Slng‘ Delays [0 " |Ring (@) £ g, ogle _Gup | | Ring (3]
_|BREAK £ thh‘g Fiows Cols | BREAK
Repeats [1 2] 1 2] BlE - featey | TemialEort| 16 %] [B0 2] I sciolback [Ein:
| —
‘Wham the send button is pressed, the terminal moves to a new lin|Char Count:d CPS0 Port: 57 115200 N1 r Char Count:62 cPs0 Port: 58 115200 BNL

Unital port57 sends to unit 2 Unita2 port58 receives from unit 1
0 \x2 Demo-board unitl XTR-8LR100 L >>\x0 \x1 Demo-board unitL XTR-8LR100

Screens displayed by Realterm for the message "Beaa unit2 XTR-8LR100" sent from unit 2 to 1

a5 =@ 2 [y "ihﬁ‘ — [ —

“Demo—board unitZ XTR-S8LR1OANF -

Display | Port | Capture| Pins | Send | EchoPat| 120 | 1222 | 120Mise | Mise | Events|An] Clear| Freeze| 7| Display | Port | Capture| Pins  Send |EchoPort| 120 | 1202 | 120Miec | Misc | Events |in| Clear| Freeze| 7|
Displat &5 = ol Duples Status e Status
[C ﬁscu I rewline mode _ | Connected [N\x8 1 Demo—hoard unit2 RTR— ¥ | Send Numbers| [Send B5CI Y @ +CR  Befare _| Connected
C fitopos) T Imet I~ 7Bits _IRxD (2] il | = 1RMD(2)
gttt | I | THD (3] [ | sendHumbers| Send gl [ +CR 1THD (3]
O nt8 Data Frames 1cT8 @ ~cl = = it SMBUS B W LTS (8]
€ Hen, Byes | 3 locom [ 0] 7c] | pepeas [i 2] T Lisal [ St Spaces | 0| [ =] 10ED (1)
" unt1g | DSR (6] Dump File to Port | DSR (8]
= [~ Singe _Gul = 7 -
b g Al _IRing (3 [evempreapture b =1 .| senagie | 3 stop| Delme[0 [0 2] | Ring (9]
£ Hioble = '_I _|BREAK — _|BREAK
E et Terminal Fort \15 : E] I Serollback ClEns Repeats [T 2] [0 2] s
i
Char Count:62 cPs0 Port: 57 115200 8NL : Char Count:0 cPs0 Port: 58 115200 8NL

Unit 1 port57 receives from unit 2 Unit 2 port58 sends to unit 1
\X0 \x2 Demo-board unit2 XTR-8LR100 <::|\x0 \x1 Demo-board unit2 XTR-8LR100
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Transmission mode ADC cyclicalAvailable only for DEMO XTR-8LR100):

The following application realized with the DEMO RIBLR100 allows to transmit the value of three
analog inputs: ANO (pin4), AN1 (pin 5) and AN3 (f)nof XTR-8LR100 module, independently and
through programmed cycles.

They accept analog signals from OmV to +4.3V + 5ihi2bit resolution and input impedance of 3Kohm.
The device is normally in sleep and wakes up cgiiliovith an adjustable time via the commaktS30 =

X (whereX in seconds from 1 to 65536), reads the voltagéhefanalog input and transmits the value,
returns to sleep and reiterates the cycle.

The device operates exclusively in network modehwaitidress of the addressee Broadcast (all FFFF),
receivers in listening belonging to the same netwsame network ID) will forward to UART the valoé
the ADC (2 bytes each one) preceded by the ad@@&8RCE ADDRESS, unique identifier of the node of
origin of the message.

ADC input
GND

+3,3

e L B
!I q—_J- .- (AERRE Y]
oy i

Input ADC available on DEMO XTR-8LR100

The analog source must be connected to the pdintsrsin the drawing as "ADC input" in the laterast-
point of the left and right are respectively avialéathe positive of power supply module (3.3V) amndund
(GND).

For the settings in TX ADC cyclical mode, followetsteps below.
From sleep mode unit 1, send the following commands
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Command from Answer from Description

PC — DEMO XTR-

DEMO XTR-8LR100 —

8LR100 PC
++++ COMMAND-MODE Command mode enter
ATS10=1 OK It activates network mode
ATS30=1 OK Set the time of cyclic transmission of the
status of ADC to 1sec
ATWR OK It saves the new settings on Eprom and
EXIT exits from command mode

Close jumper SET_A and SET_C of unit 1, press atehse the reset button on the demo board.
The cycle starts, at intervals of one second, ARDe will be transmitted.
The transmission is signaled by the blink of LD1.

From sleep mode unit 2, send the following commands

Command from
PC —- DEMO XTR-

Answer from
DEMO XTR-8LR100 —

Description

8LR100 PC
++++ COMMAND-MODE Command mode enter
ATS10=1 OK It activates network mode
ATWR OK It saves the new settings on Eprom and
EXIT exits from command mode.

From sleep mode, close the jumper SET_A and setptbed of the serial port of Realterm to 115200bps.
At intervals of 1 second the unit 2 starts to reegiackets structured in the following way:

Below, an example of the message received by a nmod@X ADC cyclical"

connected all'unita2:

Source | ANO AN1 AN2
Address| 2Byte | 2Byte | 2Byte
2Byte
LSB MSB

displayed by Realterm
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Display | Pot | Capture | Pins | Send | EchoPart] 120 | 1202 | 12CMisc | Mise | \n| Clear] Freeze| 7| |
in_splay f—\S - [~ Half Duplex Binary Sync: Chars Sync is- Sh.atus 3 I
- ﬂf,g:' I~ mewline mode |ABCD | pats | & Wk _ | Connected
@ Hesfspace] | [ Inwet [ 7Bits _|RXD (2]
C Hewrhoi | [7 | | %oR | © ason ITX0 @)
" uin :
{ ﬁfx Data Elamesl | L] AMD | © Number LTS (8]
" 1k Bvtes 2 5 — : _|DC)
LA _’3‘“ : hd | o Change | [~ Leading Sync |DSR &
" i [ Single _ Gulp | 0 matches =k
Birary _|Ring (3]
; Hlbblf Rows Cals |BREAK
' HggtCSV Terminal Font| |16 il |ﬁ ﬂ [~ Scrollback | Enar |
clear terminal screen, return to start of page |Char Count:56 ICPS:0 Port: 58 115200 8M1 Mo
A — — = =

The visualization is in hexadecimal, each line aord the data of a transmission cycle.
From the first line from left to right "00 01" regsents source address (2 bytes in hex), "0C 2Rtisalue
(hex) of input ADC_0 (in our application connected+ 3.3V), "00 05 "is the value (hex) of input ADC
(left open connected internally from 1k to GND)O 03 "is the value (hex) of input ADC_2, (left open
connected internally from 1k to GND).
Each step of the ADC corresponds to 0,00105 Vdlth® analog input which multiplied by the numbér o
steps returned by the ADC, provides the voltagaeval Volts applied to the ADC.
Applying the calculation to ADC_1 (0x0005 decimala;d ADC_2 (0x0003 decimal 3) results:

5x 0.00105 = 0,00525Volts (ADC_1)

3 x0.00105 = 0,00315Volts (ADC_2)

The inputs are connected to GND and should hawermed a value close to 0, actually there is alvays
offset variable in the different production lot, isfm must be subtracted from the ADC.
Accepting a tolerance of 3+5mV on the value of agé read, for ADC_0 is possible to apply the folluyv
calculation:

0x0C22 in decimal 3106 x 0.00105 = 3,2613V

for an accurate measure of the analog input it rbegberformed a reading before with ADC connected t
GND and then connecting to the input ADC the analmgrce to be measured.
In that case, use the following calculation formula

(ADC — ADC_noise) x 0,00105 = ADC_Volts

where:

ADC is the value obtained by reading an analog input

ADC _noiseis the value obtained from the analog input coteteto GND
0.00105is the value in Volts of a single step
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ADC_Volts is the value in Volts of analog input excludingseo
By applying the new computing to ADC_0 of the ex#mg results as follows:

(3106 - 4) x 0.00105 = 3,257Volts (voltage valuadren input ADC_0 without offset)
where:

31086 corresponding decimal to 0x0C22 returned frondiregg ADC_0
4: it is the offset in decimal port ADC_0 connectedsND

Transmission mode TX and RX cyclicalAvailable only for DEMO XTR-8LR100):

TX and RX Cyclic are modes suitable for low powpplécations, where a automatic waking up mechanism
of RX at fixed times by the S20 register, allowshmose cycle on/off more suitable to the applicatind to
the would consumption. The setting is workable fitve comman@®TS20 = X (whereX is expressed in ms
from 10 to 6000 in steps of 1 ms).

The device in cycliRX modeis normally in sleep mode with average consumptibh uA, when the time
set on the register S20 ends, it enters into remgptearching a valid preamble, in that case mmlete the
reception of the whole package and then returteigpsand repeat the cycle.

If the receiver does not find a valid preambleginains in reception for a term of three symbdigrdhat it
returns to sleep.

The device inTX cyclical mode is normally in reception, when a packet r&vévded from Realterm towards
XTR-8LR100, the package is sent by radio precegeal freamble long as defined by the register S2on(f
10 to 6000ms).

In order to allow devices in "TX cyclic" mode togperly communicate with others in "RX cyclic" modte,
is essential to program the register S20 with idahtzalue, only in this case the preamble transahitvill
have adequate length to be intercepted from thaedvec

Below it is shown an example realized with two DEMOR-8LR100 respectively in RX and TX cyclic,
with switching off cycle of 5 seconds, in networkde with address (source address) of the recelvearid
the transmitter "2"; for the details of the timefor, T/off and their timeout, you should refer teet
information of the chapter RX cyclical describeduser manual of "XTR-8LR100".

From sleep mode unit 1, send the following commands

Command from
PC —- DEMO XTR-

Answer from
DEMO XTR-8LR100 —

Description

8LR100 PC
++++ COMMAND-MODE Command mode enter
ATS20=5000 OK Set the cyclic restart time of the
transmitter every 5 seconds
ATS10=1 OK It activates network mode
ATWR OK It saves the new settings on Eprom and
EXIT exits from command mode.

Close the jumpers SET_A and SET_B leaving open @m8ET_C, set the speed of the serial port of

Realterm to 115200bps.
LD1 ed LD2 are off.
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Command from
PC - DEMO XTR-

Answer from
DEMO XTR-8LR100 —

Description

8LR100 PC
++++ COMMAND-MODE Input in Command mode
ATS20=5000 OK Set the cyclic restart time of the
transmitter every 5 seconds

ATS10=1 OK It activates network mode

ATS12=0002 OK Insert the address source address = 2

ATWR OK It saves the new settings on Eprom and
EXIT exits from command mode.

Close the jumper SET_B and leave open jumper SE& 3ET_C, set the speed of the serial port of

Realterm to 115200bps.
LD2 is on.

The unit 2 is configured in cyclic transmission jitivg for Realterm sends a string of characters.
Unit 1 is in receipt cyclic completely off with cemmption of 1uA for 5 seconds and on for a shametio

search a valid preamble.

When the unit first is in reception, intercepts aid/ preamble, switches on LD1 and stays on uhgl t
forwarding of the message to Realterm

Screens displayed by Realterm for unit 1 (RX cydied unit 2 (TX cyclic):

ih RealTerm: Serial Capture Program 20070 o
\I¥ CICLICOULF

=N e >

* || ®m RealTerm: Serial Capture Program 20070 - «

7 T 3 [ « m »
Display Pot | Captue| Pins | Gend | EchoPart] 120 | 1202 | 120Mise| Mise | An| Clear] Freeze| 2| Display | Port | Capture| Pins  Send | EchoPot] 120 | 1202 | 120Mise | Mise | _] Clear| Freeze| 7|
Status Status
% EOL :
Baud (115200 ~] port 57 =] [apen o] | o Change | | isconnect |1 [Nx@ ~x1 T® CICLICO =] Send Numbers| |{Send A5ETT 1 p 8 F Bofores || —Dissonnset
Softwars Flow Contiol —IRxD 2] _IRD 2
?"a’ %a‘: Els I%.E°°1 i‘t: —— [~ Fieceive o Char [17 T [ | SendMumbers|  SendA5CH r +CH afer | T [3)
Coo e : 2t [~ Transmit off Char. [19 el [ o] ] tF] Repeats [T =] r +ere ,W] S
€ Ewen 7hits | ~Hardwars Flow Contrel | olibrer] _|DED (1) =P = I™ Lieral [ Strip Spaces _|oED )
 Mark " Bhits | | & None " RTS/CTS Wik _|DSR ) Durmp File to Port _|DSR 8]
(" Gpace || © Sbits | " DTR/DSA RS4854ts £ Raw _|Rina(9) [eMempteapture. b = J SendFile | 3¢ Stop| Delays [0 3] _|Ring (3]
& Telnel _|BREAK _|BREAK,
_|Erar Hepeats \1 j IU : _|Emor
Char Count:28 CPs0 Port: 571152 ||| Char Count:0 P50 Port: 58 115200

Unit 1 port 57 receives from unit 2

\x0 \x2 TX CICLICO

Unit 2 port 58 sends to unit 1 the message

<——Iwowa Tx cicLico
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Errata:
Release date Revision Firmware Changements from the previous revision
user manual correspondent
1.0 0100 First release
18/06/2015 2.0 0110 Insert TEST, NORMAL, NORMAL mode witl
addressing, TX ADC cyclic.
24/09/2015 2.1 0110 Modifiche foto demo, inserimento demo XTR-8LR1(
17/05/2016 2.2 0112 Aggiornata tabella inizialeadalita test
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