RXQ7-ORP (PTH & SMD version ) Firmware User Guide 7 Telecon—tro“'

Introduction

The TeleControlli Module “TC Open Radio RXQ7-ORP” is programmed with a Test Firmware ‘in factory’.
With this application, it is possible to test and verify the radio section capability and all the digital 1/0O ports.
The firmware implements a transmission/reception demo test too (data sent/received in transparent mode): it
will be described hereafter.

The TC Open Radio RXQ7-ORP module has an embedded boot loader. With the use of a dedicated
software installed on a PC (RXQ7 Configuration Utility ) and by simply connecting the Module with a RS-
232 link, it is possible to download applications, to upgrade or to modify them, without using dedicated
hardware and/or software tools. The application developed by Telecontrolli is free of charge and
downloadable from the TeleControlli Website.

The “RXQ7 Configuration utility”  program permits to use all the available tests in an easy way.

Three function Modes have been implemented: Mode 0 (Default) , Mode 1 and Mode 2 , see the below
table. The function mode is selected at the reset, based on two pin’s configuration, pin 9 and pin 16 for the

PTH version and pin 9 and 10 for the SMD version.

PTH Pin 9 Pin 16 Mode
SMD Pin 10 Pin 9
H (OPEN) H (OPEN) Mode 0
L (CLOSE) H (OPEN) Mode 1

H(OPEN) L (CLOSE) Mode 2
L (CLOSE) L (CLOSE) Mode 0

Note: At the reset, all /0O are programmed as digital input , open
drain with “weak” internally pulled up.

Below a their brief description.

Mode 0, It has to be used with a PC SW application through a RS232 serial link communication. It is
possible to launch and to manage all the tests to check all the functionalities of the Module under test.

This is the Default function Mode.

The serial link communication channel of the RXQ7-ORP is configured as per below parameters :

Bps: 115000
Data Bit: 8
Parity: None
Stop Bit: 1
Handshake: None

Mode 1, The Module goes automatically in ‘RX transparent mode’.
It will be described later, see TX ON (Raw data out) and TX Off . The serial link is not working .
Mode 2, The Module goes automatically in “TX transparent mode'.

It will be described later, see Raw data in . Serial link is not working .

Connection (schematics and pin out) - RXQ7-ORP- PTH  version

The RXQ7-ORP needs to be powered with a nominal voltage of 3.3Vdc applied between the pins Vcc and
GND. A serial port (CMOS level) is available at the P0.5/TXD (Pin 10) and P0.4/RXD (Pin 11) pins. It is

directly connectable via an RS232 drive to a PC Serial communication port.
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Below it is represented a simple schematics to connect the RXQ7 module to a PC serial port or to a RS232—
USB Silicon Lab CP2102 converter and the module pin out, with the connections between the internal
component and the external Module pins.

The PTH version uses two internal connections between the pin 15 (SDN) and the pin 9 (P1.6) and between
the pin 11 (nIRQ) and the pin 35 (P1.6) of wireless Silicon Labs MCU, to manage the Radio shutdown signal
and the Radio shutdown signal respectively.

In case of development of your own firmware applica  tion, take care of the upper info.
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1 Vce 16, 38 Supply voltage
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6 GND 23,37 Ground
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Connection ( schematics and pin out ) - RXQ7-ORP-S  MD version

Below it is represented a simple schematics to connect the RXQ7 module, to a PC serial port or to an serial
— USB Silicon Lab CP2102 converter and the module pin out with the connections between the internal
component and the external pins of the Module .

To use the Telecontrolli demo Firmware on the SMD version, you need to connect the Shutdown Radio
signal pin 3 (SDN) with the pin 28 (P1.6) and the Radio Interrupt signal Pin 30 (nIRQ) with the pin 15 (P0.1) .
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RXQ7SMD Pin Name Si100x Pin Type

1 Vcc 16 Power RF

2 NC

3 SDN 15 DIN

4 GND 23, 37 Ground

5 ANT - Antenna

6 GND 23, 37 Ground

7 ANT_A 21 D OUT

8 GPIO_0 24 DI/OorAiln
9 P0.7 29 DI/OorAiln
10 P0.6 30 DI/OorAiln
11 P0.5 31 UARTRXDI/OorAln
12 P0.4 32 UART TX D /O or Aln
13 P0.3 33 DI/OorAiln
14 P0.2 34 DI/OorAiln
15 PO.1 35 DI/OorAiln
16 P0.0 36 DI/OorAiln
17 VDIG 38 Digital Power
18 -RST 39 RESET

19 pP2.7 40 DI/O

20 P2.6 41 DI/OorAiln
21 P2.5 2 DI/OorAln
22 P2.4 3 DI/OorAiln
23 P2.3 4 DI/OorAiln
24 pP2.2 5 DI/OorAiln
25 pP2.1 6 DI/OorAiln
26 P2.0 7 DI/OorAiln
27 P1.7 8 DI/OorAiln
28 P1.6 9 DI/OorAiln
29 P1.5 10 DI/OorAiln
30 nIRQ 11 D OUT
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RXQ7 Configuration utility

General Description

The ‘RXQ7 Configuration utility’ , is the software instrument to be used to execute, manage and update
the test firmware and to upload and to download (through the boot loader) all the applications.

The main mask is showed below.

RQX7 Configuration Utility

Radio parameters

ral Pararmeters dode Paramet .
General (in transparent
Parameter Mode)
Test
Choice Command
Help LS RIInE o nIn i s
Device Bivs R¥XQ7 TEST Serial channel
Selection : V.00 11/06/2011 Monitor
Crystal Capacitance = OxGl
Radio setting = 2
Run EXIT Filter = 2
Test ql v RSSI Filter = 0
. RSSI Thr = 46
execution y . e

Modulation = 1
Freqguency Band Select = 0x75

MorninalartisrFrequencyMsE = OxBB
MNominalCartisrFrequencyLSE = 0x20
Freq. Channel Step Size = 10

RS232 com
port in use

Through the “Command “ pop up menu, it is possible to select several tests/commands: the selected test is
executed when the “Run” button is pressed . The upper windows show how the single parameter is
configured for each test/command. Here after there is a brief presentation of all test/‘command.

To use the “RXQ7 Configuration utility” program you need to select the function Mode 0 .

The final part of this document describes the installation procedure of ‘RXQ7 Configuration utility’

program.

Default configuration

At the reset, the IC radio section is initialized with default parameters loaded from the flash. It is possible to
modify them with the use of the Load non volatile data command (explained later in this paragraph).

At the reset, the Module could signal some errors codes in the Serial channel window.
Radi o Error: Code x ; Chk Error, Reset data to default

x code could assune three different val ue :
Code 2 > SPI not conmunicating

Code 3 > Radi o version unsupported

Code 4 > Radi o XTAL not running, check XTAL
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The second error code (Chk Error) indicates that non volatile data are corrupted. Memory data will be

automatically self restored to the default parameters by the Firmware.

“Serial channel window” messages showed at the Res et

RXQ7 TEST

V. XX XX/ XX XXXX

Channel 0

Crystal Capacitance = 0x61

Radi o setting = X

Filter = xx

RSSI Filter = xx

RSSI Thr = xx

TX step = xx

Modul ation = xx

Frequency Band Sel ect = 0x73

Nomi nal Carri er FrequencyMsSB = 0x68
Nomi nal Carri er FrequencyLSB = 0x60
Freq. Channel Step Size = xx

Nominal Frequency (default = 868.35MHz)

Nomi nal Carri er FrequencyMsSB = 0x68
Nomi nal Carri er FrequencyLSB = 0x60
Freq. Channel Step Size = 10

At the reset the values of the three upper registers are shown. They are used to obtain the required
frequency.

Crystal Capacitance (default=0x61)

Crystal Capacitance = 0x61
Inside the IC’s Si1010 e Si1001 there is a programmable load capacitance crystal. This parameter is used to

make the radio channel frequency ‘fine tuning’ . The default value is programmed to 10pF capacitor.

Channel frequency deviation (def=10kHz)

Freq. Channel Step Size = xx
The radio channel is defined by the state of two pins.

At the reset the FW detects the state of the pins 12 and 14 (PTH version) and the pins 14 and 16 (SMD
version) .
The radio channel is defined as per below formula

F=Fnom + (N_Chan*10*Freq. Hopping Step Size) kHz

where N_Chan is the channel number defined as described in the below table (pins state)

PTH PIN 12 (P0.0) PIN 14 (P0.2) —
SMD PIN 16 (P0.0) PIN 14 (P0.2)
1 (OPEN) 1 (OPEN) 0
0 (CLOSE GND) 1 (OPEN) 1
1 (OPEN) 0 (CLOSE GND) 2
0 (CLOSE GND) 0 (CLOSE GND) 3

and Freq. Hopping Step Size is the cannel frequency deviation as 10*kHz step.
The Freq. Hopping Step Size default value is 10*10 kHz=100 kHz.
The below figure graphically shows the channels allocation with the default Freq. Hopping Step Size

value.
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From From+A From+ 24 From+ 34
N_Chan=0 N_Chan=1 N_Chan=2 N_Chan=3

Freq. Hopping Step Size=10kHz
A=100kHz

The Freq. Hopping Step Size value can be changed and stored in flash with the use of the Load non
volatile data command. It is possible also to modify (but not to save it in flash) the radio channel , through
the Set channel command .

Radio setting for RX and TX ‘transparent mode’ (def  ault=2)

Radi o setting = 2
It is implemented a transparent transmission and a transparent reception test. The TX source data are sent

through a digital input pin (pin 3 on PTH version and pin 8 on SMD version) and the RX output digital data
are received on a digital output pin (pin 7 PTH version and pin 19 SMD version). The radio transmitted
frame is sent ‘as it is’ (transparent) , so it is possible to send data without the use of standard preamble,
standard synch words and packets structure.

It's possible to choose between eight different pre-defined radio setups (modulation and data rate) as
described in the below table.

0 = OOK modulation Data Rate < 2.4 kbps

1 = OOK modulation Data Rate < 4.8 kbps

2 = OOK modulation Data Rate < 10 kbps (default)

3 = FSK/GFSK modulation Data Rate < 4.8 kbps, narrow deviation
4 = FSK/GFSK modulation Data Rate < 4.8 kbps, wide deviation

5 = FSK/GFSK modulation Data Rate < 4.8 kbps, wide deviation

6 = FSK/GFSK modulation Data Rate < 4.8 kbps, narrow deviation
7 = FSK/GFSK modulation ALL Data Rate, wide deviation

Filter (default=2)
Filter = 2
In ‘transparent mode’ it's possible to apply a digital filter to improve the RX sensibility: for further details, refer
to the application note AN463 available on the www.silabs.com website.
It's possible to select three different values

0 = no filter
1 = adaptative filter
2 = median filter

RSSI filter (default=OFF ), RSSI threshold (default =46)

RSSI Filter = xx
RSSI Thr = xx

As alternative, it is possible to add a digital filter that puts to zero the digital output if the RSSI value is lower
than the RSSI Threshold level expressed as register’s decimal value.

TX step (default=7) and Modulation (default=00K)

TX step = 7
Modul ation = 1
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The TX power level and the modulation used in ‘transparent mode’ are stored in flash .

The output power level is calculated with the formula 3*TX Step = XX dBm , where the parameter TX_Step
is in the range [0 .. 7].

These parameters can be modified with the Load non volatile data command.

Note: The TX nominal power output level is intended to be measured on the IC Sil0Oxx component antenna
pin). For example the default TX output level is 3*7=21dBm (level measured on the output pin of the

component).

Commands and tests

For the execution of a test/command, the test firmware receives a sequence of characters through the
RS232 and it replies with a sequence of characters. To send these test/command sequences it is possible to
use also a program like HyperTerminal.

Here after are described all the available commands and tests and it's explained how to use them through

the ‘RXQ7 Configuration utility’ application user interface.
HELP

Command string : H
RQX7 Configuration Utility

General Parar

| EoFFion

T=x> -> TX RF ON def = unmodulated at 2*x dBm x = 0. 7
X -» TX RF OFF
M -» Set modulation type, 0 = Unmodulated 1 = Q0K 2 = FSK 3 =

e (GFSK
Si101x i R -> Read RSSI and check RSSI INT
Cex» -» Set channel 0..3 fn+x*100kHe
P<ports <pins <valies -> Set pin digital output low fhigh

Run Bar
v Gevalues -= Set GPIO_0 digital output low/high
p. A<values -= Set GPIO_INT1 digital output lowfhigh

SET=pl»<p2:,..<pn> -= Set radio settings for RAW DATA mode
D comm por: T

This command returns the ‘commands list'.

DEL  -» Set radio settings to default after reset
O - R¥ raw data mode
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INFO

Command string : ?

ROX7? Configuration Utility

g

0OK DR=10 kbps v

Digital Fitter

O
W.00 28/06/2011
Crystal Capacitance = Ox61
Radio setting = 2
Filter = 2
RSSI Fitter = 0
RSSI Thr = 46
T¥step =7
Modulation = 1
Frequency Band Select = 0x75
MNominalCatrietFrequencyMsE = DxBB
MominalCatrietFrequencyLSB = 0x80
Freq. Channel Step Size = 10

This command returns all the parameters stored in the non volatile memory .
Select Info and press Run: In the ‘General Parameters’ and ‘Raw Data Mode Parameters’ windows are

shown the values stored into the module .
Load non volatile data

Command string : SET <rs> <df> <rssicheck> <minrssi> . <txlev> <mod > <FreqBandSelect>
<NominalCarrierFrequencyMSB> <NominalCarrierFrequen  cyLSB> <Freq. Hopping Step Size>
<CaplLoad> .

Each command parameter is explained below in the paragraph.
ROX7? Configuration Utility

General Par: _ T
Frequenc 3 radio Setting 1
_RESI

Digital Fitter

Modulation 2

T
Load non volatile data

RXQF TEST
W.00 28/06/2011
Crystal Capacitance = Ox61
Radio setting = 2
Run 2 Fiter = 2
r v RSSI Fitter = 0
’ RSSI Thr = 46
\ 14 TH step = 7
Modulation = 1

Frequency Band Select = 0x75

MNominalCatrietFrequencyMsE = DxBB
MominalCatrietFrequencyLSB = 0x80
Freq. Channel Step Size = 10

This command writes into the non volatile data memory (scratchpad memory) all the Load non volatile data
parameters. Thanks to the GUI of ‘RQX7 Configuration utility’  application, it is very easy to modify these
parameters. Below is explained the procedure to be used :

1. Select Info.

2. Press Run and the ‘General Parameters’ and the ‘Raw Data Mode Parameters’ windows are

updated with the parameters stored into the module .
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3. Select Load non volatile data.

4. Modify the parameters as you need.
5. Press Run and the module will be updated with the parameters shown in the ‘General Parameters’

and ‘Raw Data Mode Parameters’ windows .

Command string: SET <parameters> where the parameters are listed and described below
rs (default=2) . Modulation and data rate Radio setup, optimized for transparent mode.

0 = OOK modulation Data Rate <2.4 kbps

1 = OOK modulation Data Rate <4.8 kbps

2 = OOK modulation Data Rate <10 kbps (default)

3 = FSK/GFSK modulation Data Rate <4.8 kbps, narrow deviation
4 = FSK/GFSK modulation Data Rate <4.8 kbps, wide deviation

5 = FSK/GFSK modulation Data Rate <4.8 kbps, wide deviation

6 = FSK/GFSK modulation Data Rate <4.8 kbps, narrow deviation
7 = FSK/GFSK modulation ALL Data Rate, wide deviation

df (default=2) optional digital filter to use in ‘transparent mode’ to improve the RX sensibility.
For further details, refer to the application note AN463 available on the www.silabs.com website.

0 = no filter
1 = adaptative filter
2 = median filter (default)

Rssicheck (default=0), add a digital filter for the free channel. It is useful in presence of data signals
starting with long sequence of “zero” .

0 = disable

1 =enable
Minrssi (default=46)

Defines the RSSI level (Threshold) for the RSSI check filter activation.

The RSSI value in dBm is calculated using the formula

RSSI 4om=RSSI*10/19 -128
Txlev (default=7)

Defines the RF signal output level . The output level is about 3*Txlev = XX dBm .

The output level can be also be changed as volatile value with the command TX RF ON.
Mod (default=1)

Defines the modulation used in ‘transparent mode’.

0 = Unmodulated

1=00K
2 =FSK
3 =GFSK

FreqBandSelect, NominalCarrierFrequencyMSB, Nominal ~ CarrierFrequencyL SB
(defaults=0x73, 0x68, 0x60)
With these three registers the nominal frequency is defined (TX and RX). The default nhominal
frequency is 868,35 MHz.
Freq. Hopping Step Size (default=10)
Defines the channels spacing in 10kHz steps.
So the default value is 10*10 kHz=100 kHz
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CapLoad (default = 0x61)

Defines the crystal programmable load capacitance integrated into the Si10xx.

This parameter is used for the radio channel frequency ‘fine tuning’ . The default value is 10pF.
Restore default non volatile data

Command string : DEL

RQX7 Configuration Utility

mand

Restore default non volatile v

V.00 26/06/2011
Crystal Capacitance = 0x61

RSSI Fitter = 0

RSSI Thr = 46

TXstep=7

Modulation = 1

Frequency Band Select = 0x75
MNominalCarrierFrequencyMSE = DxBEB
MNominalCarrierFrequencyLSE = Ox20
Freq. Channel Step Size = 10

This command restores all non volatile data at the default values. After the command execution the module

is automatically restarted.
TX ON (Raw data out) & TX Off

Command String :  T<x> x=[0..7]
ROX7? Configuration Utility

Wode Parameters ——————

= & RSSL Th = 46
TX On (Raw data out) Thstep = 7

Modulation = 1
Frequency Band Select = Dx75

_ NominalCarrierFrequencyMsE = 0xBB
] NominalCarrierFrequen

Freq. channel Step Siz

® B X

The Module transmits a RF carrier. The RF Level is defined with the formula
(3*TX_STEP) = dBm where TX_STEP=[0..7].

This test is useful to verify the TX section.

The modulation type is selectable via the Set modulation (volatile) command.
This test activates the ‘TX transparent mode’ too. The digital data input have to be sent to the module pin 3
(GPIO_0) for the RXQ7-PTH version and to the module pin 8 (GPIO_0) for the RXQ7-SMD version.
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The recommended procedure is as below :

1) Verify the non volatile data are correct for the requested frequency.

2) Check the selected channel is zero .
3) Through the Set Modulation (volatile)

4) Choose the requested TX level ( 0 to 7) then select TX ON and press Run.

command, select un-modulated carrier and press Run .

5) Repeat the point 4 to use other different TX levels .
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TX Off

Command string : X

ROX7? Configuration Utility

RSSI Thr = 46

Trstep=7

Modulation = 1

Frequency Band Select = Dx75
NominalCarrierFrequencyMsE = 0xBB
NominalCarrierFrequencyLSE = Ox20
Freq. channel Step Size = 10

To stop the RF transmission choose the command TX Off and press Run.
Raw Data In

Command string: O
RQX7 Configuration Utility

General Parameters

58l CFF o

G rd

Raw Data In

y.00 26/06/2011
Run EXIT Crystal Capacitance = Ox61

3 Radio setting = 2
6 U Filter = 2
X &£ RSSI Filter = 0

RSSI Thr = 46
TXstep=7

Modulation = 1

Frequency Band Select = Dx75

MNarninalCarrierFrequencyMSE = DxBEB
o oo MorninalCarrierFrequencyLSE = 0x80
o por Freq. Channel Step Size =

The command activates the ‘RX transparent mode’. For the correct operations it's necessary to connect the
pin 3 (GPIO_0) and the pin 13 (P1.4) through a 1KOhm resistance.

On the pin 13 the demodulated signal is present. On the pin 7 (P2.7) the demodulated and digitally filtered
signal is present instead (as described in the command Load non volatile data ).
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For the SMD module correct operations, connect the pin 8 (GPIO_0) and the pin 25 (P2.1) through a 1IKOhm

resistance. On the pin 8 the demodulated signal is present. The demodulated and digitally filtered signal

instead is present on the pin 19 (P2.7) ( as described in the command Load non volatile data ).

Tranzsparert THOD

ol

nlRQ
P15

F1.6

Fz.0

Tranzparent RxD

F2A

7 RQ7-SMD ™

P23
P24
PZ.5
P26
P27

fo7 2= WODE 1

RST
i
PO

23
21
20

19

&=

U

12
17
1]

CH =0
3

10u

femte bead -~
e iy
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RSSI Test

Command string : R

RQX7 Configuration Utility

| EoFFion

Command
RSSI Test

Dievice
Frequency Band Select = 0x75

Si101x b
Run Bxar MominalCarrierFrequencyMSE = 0xBB
r‘ v MNominalCarrierFrequencyLSE = 0x80
' £

D Comm part KELRl

This command returns the RSSI level and it can be used to test the Radio Module receiver section.

Only for factory purposes, the test is also used to check the right functionality of the IRQ /P0.1 signals.

The meaning of the lines displayed on the Monitor window menu (data sent through RS232) is here by briefly

described.
IRQ1 (high) -> IRQ line : OK if is equal to 1
Un-modulated carrier -> carrier modulation type
RSSI =56 -> HEX value of RSSI
RSSI dBm=-98 -> RSSI value converted in dBm
IRQO (low) -> |IRQ line : OK is in this phase is equal to 0
INT OK -> OK means that the IRQ signals had the right transaction from 1 to 0

The RSSI value in dBm is calculated with the formula
RSSI 4bm=RSSI*10/19 -128

Set channel (volatile)

Command string : C<x>
RQX7 Configuration Utility

General Paran
| B oFFion

Channel

Command
Set channel (volatile)

Frequency Band Select = 0x75
MominalCarrierFrequencyMSE = 0xBB

MNominalCarrierFrequer
Freq. Charnel Step Si

D Comm part KELRl

With this command is possible to modify the radio channel according to the formula

F = (Fhom *+ X*10* Freq. Hopping Step Size) kHz
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This parameter is not stored in flash so that at the reset the channel is defined by the P0.0 and P0.2 ports
configuration. (Pin 12 and 14 for the RXQ7-PTH version and Pin 16 and 14 for the RXQ7-SMD version).

Set modulation (volatile)

Command string :  M<x> with x=[0..3]

RQX7 Configuration Utility

Frequercy Band Select = 75
NominaiCarrierFrequencyMSE = DxER
NominalCarierFreaUEncyLSE = OxE0

Unrmodulated carrier

With this command it is possible to change the modulation type. It's a volatile parameter. Possibile values

are
0 = Unmodulated
1=00K
2 = FSK
3 =GFSK

Test Digital 10

Command string : P<port><pin><value>

ROX7 Confipuration Uitility

QFF/ON

Test Digital 10
R;ln EXIT
T - I

D Comm port R

RQX7 Configuration Utility

OFFION OFFON

5)

PINS (GPIO_0) E:x 2 ESDP‘;}”)
o N7 (F27) Bl Py 10 (PO E)
e :

(PO _ IREINR N =)

IR UREN ) 8PP0 1)

PIN 14 {P02) FIN 16 (F0.0)

PIN 15 (PO 3) PIN 18 (F2.7)

FIN 16,02y PIN 20 (F2.6)

PIN21 (P2.5)

PIN22 (P2.4)

PIN 23 (F2.3)

PIN 24 (F2.2)

PIN25 (P2.1)
PIN 26 (P2.0)
comm port RN PIN 27 (P1.7)

PIN 28 (P1.5)
PIN 23 (P1.5)
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With this command it is possible to test and to activate all the DIGITAL I/O PINS as input or output.
Use the below procedure :

1. Choose the device type, S101x for RXQ7-PTH and S100x for RXQ7-SMD).

2. Select from the pop-up menu “RXQ7 PIN” the pin to be tested.

3. To configure the I/O port as digital output, check the box W . To configure the I/O port as digital input
uncheck the box W.

4. When an 1/O port is configured as digital output, it is possible to change its level (high to low and vice
versa ) checking or un-checking the box State . (Blank = low level and Green = high level). Press
every time the Run command to really change the port level.

5. When an I/O port is configured as digital input, press Run to check its level in the State box. (Blank
= low level and Green = high level).

Please note the input ports are configured as open-drain with an internal ‘weak pull-up’ . Below different

kinds of connections schematics are shown.

3.3 200
i

U1
wr,
Aﬁj; oo FO7 m——H—l
10u 1000 e ppg 18

P

e I
—4_— = 2 6rio_o Po2 HE——
T GHD pra i ———
et RXKQZ pop 12— 573

GHD PD.4R¥D ———— ——I__—

Pz.7 FOLSTAD

R I = = T TN

F

-RsT FO.G

.,”_L

Command string : P<port><pin><value>; Itis used to test the MCU ports PO, P1 and P2

The port and pin parameters are used to choose the digital port port.pin to be tested, and the parameter
value sets the port to Low or High logic level .
value =0 = P<port><pin> set the pin as digital output Low logic level .
value =1 = P<port><pin> set the pin as digital output High logic level .

For example : Command string P011 set the pin P0.1 High. Command string P010 set pin PO.1 Low.
Value =? = If the value parameter is set to ‘?’ the command returns the PO, P1 e P2 ports values.
For example : Command string P0O1? Returns the string ‘PO=xx, P1=yy, P2=zz’ where xx is the HEX value
of the PO port and so on. Below the tables with available ports for RXQ7-PTH and for RXQ7-SMD .

RXQ7-PTH Pin Name Si1010 Pin Type

2 P1.5 5 DI/OorAln
7 pP2.7 40 D I/O

9 P0.6 30 D1/OorAln
12 P0.0 36 DI/Oor Aln
13 P1.4 6 D1/OorAln
14 P0.2 34 D I/Oor Aln
15 P0.3 33 DI/OorAln
16 PO.7 29 D I/OorAln
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RXQ7SMD Pin  Name Si100x Pin Type

9 PO0.7 29 DI/OorAln

10 PO0.6 30 DI/OorAln

11 PO0.5 31 UARTRXD I/OorAln
12 P0.4 32 UART TX D I/O or A In
13 P0.3 33 DI/OorAln

14 P0.2 34 DI/OorAln

16 P0.0 36 DI/OorAln

19 P2.7 40 D I/O

20 P2.6 41 DI/OorAln

21 P2.5 2 DI/OorAln

22 P2.4 3 DI/OorAln

23 P2.3 4 DI/OorAln

24 pP2.2 5 DI/OorAln

25 P2.1 6 DI/OorAln

26 P2.0 7 DI/OorAln

27 P1.7 8 DI/OorAln

29 P15 10 DI/OorAln

Command string : G<value>
This command string is used to verify the pin GPIO_0 .
The parameter value sets the GPIO_0 pin as digital output to Low or High logic level.

Value =0 = set GPIO_0 pin as digital output Low logic level
Value =1 = set GPIO_0 pin as digital output High logic level
Value =? = read the GPIO_0 pin status

RXQ7 Pin Pin name  Si1010 Pin Type
3 GPIO_0 24 DI/OorAln
RXQ SMD Pin Pin name @ Si1010 Pin Type
8 GPIO_O 24 DI/OorAln

Command string : A<value> (for SMD version only )

This command string is used to verify the pin ANT_A : this pin is available only on the SMD version.

The parameter value setthe ANT_A pin ( pin 7) as digital output Low or High logic level.
Value =0 = set pin 7 (ANT_A) as digital output Low logic level

Value =1 = set pin 7 (ANT_A) as digital output High logic level

Value =? = read the pin 7 (ANT_A) status
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FW upgrade

RQX7 Configuration Utility

General Parameters

| EoFFion

With the ‘RQX7 Configuration utility’ it is very easy to use the boot loader to download applications .
= Select the function Upgrade FW from the Command pop-up menu and press Run.

ROXT FW Downloader

Manitor

hex file

CihSiLabs\MCUProjects\Sit01x\RRGT_test Comm pork faeghl

= When the downloader window appears you have to reset the module within 1s to synchronize the
RXQ7 boot loader and the PC software downloader. A window will be opened to select the HEX file
to load, select it and press OK: the download will start. In case of no synchronization an error
message will appear and the downloader window will be closed.

Select the file to download.

Salvain; | =) Firmware

L _i] D #_LPhest
[~ fi]Demo,Tx,LP‘hax Mot
Docurment ﬂ DemoSleepMade. hex —
recenti ﬂ REQ7wEootlbader HER

|2 Rq7 _Test.hex
ﬁ bootloader_resetvect.hex

Desklop
. ERRORI Mo reply, Please retry,
Documenti
Risorse del
computer
g Mome file |Demo_H><_LP.heH Vl [ oK ] hex file
: CHiSiLabsiMCU Projects\Si1D1:RAGT_test Cotorm part
Fisoissdee | Sdiacams |CutonPetanCe e || Poneraressimee
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ROXT FW Downloader

:040000000200263290
:03000B0002008360

:010013003264

:01001B0O032E2

:0300230002004229
:0300540002002651

:050026001 201 A180FEAS
:0B00870085822685832785F0A0
:0A0D5FO0Z8E4FDFEES 24 24FFFFESS0
:040099002534FFF313

hex file

CihSiLabs\MCUProjects\Sit01x\RRGT_test Comm port faegk]

By default, the non volatile data area is not deleted: to delete it, check the box “Erase non volatile data”

If the box “Erase only " is checked the flash program area will be deleted too.

Free input

Command

For maximum flexibility it is possible to send a free string to the module. To do this select the function “Free
input” from the command pop up menu and press Run . Write your characters string. The end of string

character (default=0x0D) can be changed .

Boot loader

The RXQ7 has a boot loader on board (preloaded). The boot loader is allocated in the last two blocks of

flash code area .

ATTENTION!!! The boot loader erasing operation is possible only with the use of Silicon Labs USB
debug adapter. If the boot loader is erased it will be impossible the use of
TeleControlli firmware.

The boot loader takes care of the proper allocation of the reset and interrupt vectors of the application to be

loaded . It is possible to load files in Intel-HEX format. The user application can be linked without take care

about the reset and interrupt vectors offsets.
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The available flash memory address space is 0x0000 — 0x37FB for the RXQ7-PTH version and 0x0000 —

RXQ7-ORP (PTH & SMD version ) Firmware User Guide

Ox77FB for RXQ7-SMD version. The boot loader can optionally erase the ‘scratchpad memory’ area
dedicated to store the “non volatile” data.

The Flash memory organization of area ‘program’ in shown in the below figure.

RXQ7 PTH RXQ7 SMD

3FFF FFFF

R RVED R RVED
3C00 8000
3BFF Lock Byte 7FFF Lock Byte
3BFE 7FFE
3A00 BOOTLOADER 7A00 BOOTLOADER
3800 7800

37FF-37FC APPL. VECTOR RESET 7T7FF-77FC APPL. VECTOR RESET
37FB 77FB
APPLICATION APPLICATION

00AA 00AA
009A 009A

APPL. INTERRUPT VECTOR APPL. INTERRUPT VECTOR
0001 0001
0000 BOOTLOADER VECTOR RESET 0000 BOOTLOADER VECTOR RESET

Appendix: Installation procedure of ‘RXQ7 configur ation utility’ program

To install the application, a self extracting archive ‘Installer RXQ7 Configuration Utility.exe’

http://www.telecontrolli.com/resources/download/rxq7files/174-installer-rgx7-configuration-utility en.html is

supplied. It creates a folder named Installer RQX7 Configuration Utility — with all the necessary application

files . Inside the directory Installer RQX7 Configuration Utility , execute the Setup.exe program.

i RQX7 Configuration Utility Setup

fis RQXT Configuration Utility Setup

Welcome to the RQX7
Configuration Utility Installation

Destination Folder

Select a folder where the application will be installed

Wizard

It is strongly recommended thal you exit all Windows programs
before munning this setup program.

Click Cancel to quit the setup program, then close any programs
you have wnning. Click Mext ta continue the installation.

Wi RMNIMG: This program is protected by copyright law and
international treaties.

Unautharized reproduction or distibution of this pragram, o any
partion of it, may resull in severe civil and criminal penalies, and
will be prozecuted to the maximum extent possible under law.

The installation wizard will install the files for RG=7 Configuration Utility in the fallowing
folder.

Toinstallinto 2 different folder. click the Browse button, and select another folder.

“You cah choose not ta install ROXT Configuration Utility by clicking Cancel to exit the
installation wizard

Deestination Folder
C:\Progranmmit RO Configuration Utility,

Browse

[ < Back “ Mext > J l Cancel ]

Select the destination directory (if it's different from the default), follow the program instructions and wait till

the end of program installation.
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i RQX7 Configuration Utility Setup E”E‘El

R@X7 Configuration Utility has
been successfully installed.

i RQX7 Configuration Utility Setup

Updating System /
The fealures you selected are currently being installed 7

Copying new files
File: lkhist.dll, Directony: C:3WINDOWShsystem32y, Siee: 745535

i l

Time remaining: 38 seconds

Click the Firish button to exit this installation.

Cancel

At the end, run the self extracting archive visa462runtime.exe that will be used to manage in the right way

the serial ports: it will create another directory .

WinZip Self-Extractor - visa462runtime.exe §|

Tounzip all files in vizadB2runtime. exe to the Unzip
NI-YISA Runtime 4.6.2 l specified folder prezs the Unzip button,

Riun *#indip

ik

This self-extracting archive will create an installation image on vour hard drive and launch the installation. Urnzip to folder:
After installation completes, you may delete the installation image ta recover disk space. Browse... | Cloze |
‘fou should not delete the installation image if you wish to be able to modify or repair the installation in the future,

I¥ Owvenanite files without prompting About

Annulla

Iv ‘when done unzipping open:

Help

Pl

Seetup.exe

Press on the Unzip button and wait for the end of files extraction .

WinZip Self-Extractor - visa462runtime.exe E|

S|
_Pun i |
[ge ]
ot |
_ e |

To unzip all files in vizadB2runtime. exe to the
specified folder prezz the Unzip button.

Run Winip
Unzip to folder:
|an|oads\N|-\-"I SA Runtimet4.5.2  Browse.. | Cloze

WinZip Self-Extractor E|

[ Dweparite fles without prompling About ja5 ﬁ|EI:S]I LII'IZil:Il:IEd SLIEEESSFLI"':.-'
v when done unzipping open:

Aeetup.exe Help

- Unzipping MOFSuppart] cab

Press on the OK button and the installation of ‘NI VISA Runtime installer’ program will start.

5 NJ-VISA 4.6.2 Runtime £ .2 Runtime [

jon Directory " VNATI'DNAL
S e 7uian L the primary installation dirscton. INSTRUMENTS

Mational Instruments software will be installed in 2 subfolder of the following, To install into &

N I VI SA"' different folder, click the Browse bulton and select another

National Instruments VISA Software

Exit all applications before running this installer.
Disabling viriss scanning applications may improve installation speed
This program is scbject 1o the accompanying License Agieemen(s)

Destination Directory

C\ProgrammiNational Instruments' \ [ Browsa
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¥ NI.VISA 4.6.2 Runtime =]l
7 NATIONAL
INSTRUMENTS
B S ] NIVISA 4E2 Mational Instruments VIS4 diver version 4.6.2 WISA
(= &3 | Run Time Suppart provides an AP for controlling Y1, GPIB, Serial, Fx|
e P and other types of instruments.

GPIB
Serial
GPIB4XI
Ethemet JGU.J i <
Remate
Enet-Serial This feature will be installed on the local hard drive.
UsB
Firewire:
TULIP
COM Support This feature and its selected subcompanents may
require up to 4,61 MB of disk space,

Directony for NIVISA 462
| CAPrograrmmi\vI FoundationW1SAA |

[Riestore Feature Defaults | [Disk Cost| [ <¢Back || Mew>> [ Cancel

Press the Next button to continue until the below window will appear.

8 NI-VISA 4.6.2 Runtime

lotifications. 7 NATIONAL
ollgwing information a INSTRUMENTS
=,

[ Fisgiest i Tnetalisr i contact aiional TREtiirants 1o SSarh Tor raw FoBG atons or the producks joi &rs
instaling. By checking this bos, you acknowledge that your [P address wil be sent and collected in accordance
with the National Inshuments Privacy Policy,

Privacy Policy

[ «Back || mews>  J[ Cancel

Check the box and press Next to continue.

5 NI-VISA 4.6.2 Runtime

5 NJ-VISA 4.6.2 Runtima (=]

eoment. 7 NATIONAL allation 7 NATIONA!

accept the licensels) displayed INSTRUMENTS

Sim INAL
the following surmmary before cof INSTRUMENTS

LICENSE AGREEMENT A ‘Adding of Changing
« NIVISA 4.6.2

BEFORE YOU CLICK ON THE ACCEPT BUTTON AT THE END OF THI3 = Run ggﬁ Support
DOCUMENT, CAREFULLY READ ALL THE TERMS AND CONDITIONS OF GPIB
THIZ AGREEMENT. BY CLICKING ON THE ACCEFT BUTTON, YOU ARE Serial
CONSENTING TO BE BOUND BY AND ARE BECOMING A PARTY TO THIS g
AGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS Remote
AGREEMENT, CLICK THE "DO NOT ACCEPT" BUTTON AND DO NOT Enet-Gerial
DOWNLOAD AND/OR USE THIS INTELLECTUAL PROPERTY, grseiv’ve
Readers of this document are requested to submit to Interchangeable Virtual Instruments, EHHPSquDIt
Inc. ("Licensor"), with ther comments, notification of any relevant patent rights or other
intellectual property rights of which they may be aware which might be infringed by any
use of this intellectual propetty, software, or specification (the "Intellectual Property"), as o

(3| accept the License Agreement.

Ol donat I the Li A " Click the Next button to begin installation. Click the Back button to changs the installation seftings.
io not accept the License Agreement

[ cBak [ Wews> [ Concel | SaveFie << Back [ | Cancal

Accept twice ‘License Agreements’ (check box) and press the Next button to start the program installation.

8 NJYISA 4.6.2 Runtime =]l

7 NATIONAL
INSTRUMENTS

Overal Progress
[T |

Currently instaling M| Uninstaller. Part1 of 13

“uiting spstem registiy values.

(R AR AR |
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At the end of the installation, it will be required to restart the computer. Accept it.

If an USB-RS232 converter is used, install the proper software drivers and connect it to the PC.
If more interfaces are used on the PC, it could be useful to verify through the Panel Control the Virtual serial

port name/number assignment.

5, Gestione periferiche

Fle aziore Wisusizza ?
HE 2\

= 2 TesTor ~
w

ione (COM2)
e ECP {LPT1)

Run the RXQ7 Configuration Utility program.

Select from the Comm Port pop up menu command the serial port to be used .

COM2 - Porta di corunicazione
COM10 - Silicon Labs CP210x USE to UART Bridge

The application is ready to be used.
Where to download all the files and files list .

Under the Download area http://www.telecontrolli.com/resources/download/164-rxg7files _en.html of

TeleControlli website “RXQ7 directory” are available , to download, all the files of RXQ7 product .
This area will be continuously update every time we will release a new demo application .

Files available now are:

1) Guida all'utilizzo del Firmware test RXQ7 > Firmware User Guide in Italian .

2) RXQ7-ORP_PTH SMD version_Firmware user guide > Frimware User Guide in English .

3) RXQ7_Sil00X_Test.HEX > Test Firmware for SMD version .

4) RXQ7_Test.HEX > Test Firmware for PTH version .

5) Installer RXQ7 configuration utility.exe > executable file to install the “RXQ7 configuration utility” .
6) Packet transmission and receiving in power saving mode : Firmware User Guide for demo application
“Packet transmission and receiving in power saving mode” .

7) Demo_RX_LP.HEX > Firmware Packet receiving in power saving mode

8) Demo_TX_LP.HEX > Firmware Packet transmission in power saving mode
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