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1 Introduction

This Quick Start Guide shall help you to use the TDA523x Evaluation Boards, the support SW, TDA523x IAF
Configuration Tool and the TDA523x Explorer, and guide you through your first application.

Following topics will be handled:

e A short overview about TDA523x
e Typical TDA523x applications
e Structure of data frames

¢ How sensitivity is defined

e |Installation of support software

e Create your own configuration using the IAF Configuration Tool
e Use TDA523x Explorer for threshold settings in configuration

e Debugging hints

e Software implementation hints

5 Version 1.1, 2008-07-15
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A Short Overview about TDA523x

2 A Short Overview about TDA523x

TDA523x is a family of universal, highly sensitive, low power, ASK/FSK RF multi-channel receivers for
Manchester-coded data signals.

o TDAS5230 is used for the ranges of 433 to 450MHz and 865 to 870MHz.
e TDAS5231 is used for the range of 302 to 320MHz.

RF-Receiver Baseband
10.7 MHz
IF Filter
Image Reject D::gi't(al Configurable Data-Filter
Downcomverter E
Demodulator Fast Symbol Frame Recovery +—P-ON
— RSSI
Frame Synchronization
— CKLOUT
Message Content Screening z —» INT
Gain 315/434/868 MHz a y
Control PLL Synth. [
je—SPI-CLK
Configuration Bus f«— SPI-DIN
— l 1 — SPI-DOUT

{H

The left part in the block diagram of TDA523x shows a typical RF receiver, containing an LNA, PLL Synthesizer,
Image Reject Mixer and Demodulators. The right part shows the difference to legacy products, the Baseband.

While typical traditional receivers require polling and bit and data frame synchronization done in a host
uController, the TDA523x offers integrated Baseband processing, a comfortable and autonomous Self Polling
Mode, digital data filter, bit clock recovery, and frame synchronization. While sleeping, the host pController is
alerted by an interrupt, and afterwards able to download the received data from the integrated data FIFO via SPI
interface.

This feature saves valuable SW implementation effort, offloads the pController, and reduces system power
consumption significantly.

The Dual Configuration Register Sets allows receiving up to two different types of data frames, where these
may differ in channel, modulation, data rate, wake up criterion, synchronization pattern, packet length, and so
on.

The Multi-Channel PLL allows reception from 17 different sub-channels. Per register configuration set, definition
of up to three different channels is possible.

In autonomous receiving mode, the automatic reception according to the two configuration settings and the
three channels per configuration, without interaction of the host pController, is supported.

6 Version 1.1, 2008-07-15
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3 Typical TDA523x Applications

TDA523x is ideal for a wide range of applications. Especially in the following cases it should be considered:

Quick time to market

Adaptable platform design

Low power consumption

Too little processing power of host uController
Increase of real time capabilities of host yController
Multi-Channel

Reception from different transmit sources

Dual bandwidth applications

A typical application is the automotive receiver for RKE (Remote Keyless Entry, RF car key) and TPMS (Tire
Pressure Monitor System). RKE and TPMS normally use completely different data frames. The power
consumption, when the car is parked, has to be very low.

Central
Receiving Unit

|  TDAS523x

Car Key=
Transmitter e.g
TDKS150,
PMA5110

Another typical application for TDA523x is Automatic Meter Reading. Similarly in this case, there is data
reception from different sources with different protocols.

WATER METER
HEAT METER

Central
Receiving Unit

TDAS23x

7 Version 1.1, 2008-07-15
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TDAb523x requires only few external components.

X2 1
Chip Supply .
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Crystal, IF Filter (two IF filters possible to allow bandwidth switching), RF input matching, some capacitors and
resistors. In sensitive applications usage of a SAW filter between antenna and TDA523x RF inputs is

recommended.

Version 1.1, 2008-07-15
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4 Structure of Data Frames

The Baseband of TDA523x is able to work with and encode Manchester-coded bits.

0 7 S M
] ' ‘ ‘ ' ‘ '
1 S———
| ]
| ]
| ]
]
1st | 2nd 1st 1 2nd 1st | 2nd 1st | 2nd
Chip*Chip Chip Chip Chip Chip Chip Chip

Manchester-coded bits have two so-called chips. Valid bits have an edge in the middle, first and second chip
are different. If both chips are equal, this is called a Code Violation (CV), a Space (S), or a Mark (M). CVs are
often used in TSlIs to mark the end of messages.

Wake U Space Preamble Payload
—opt.

RUNIN TSI
Usually data frames have following parts:

e Wake Up is used to wake up the receiver from (self) polling mode. If the receiver is continuously active,
the Wake Up is not required. The longer the Wake Up, the longer the receiver can be inactive in self
polling mode, and the lower is the power consumption. After the wake up there may be an optional
space before Preamble and Payload starts. This space is typical for US applications.

e The RUNIN is used to synchronize the internal generated bit clock of the receiver to the incoming bit-
stream. RUNIN requires 3.5 bits in best case (all equal Manchester coded bits, therefore maximum
number of edges), or 5.5 bits in worst case (101010 pattern therefore only half number of edges). The
RUNIN is not required if there is a Wake Up and no space before the Preamble/TSI.

e The TSI (Telegram Start Identifier) marks the start of the Payload. The first bit of Payload follows
directly the last bit of TSI. TSIs are possible up to 16bit. A short TSI may lead to false synchronizations
at low input signal level or noise.

e The Payload contains the data which has to be received. The payload is terminated by the End of
Message (EOM) criterion. This can be a CV, number of bits, or when bit synchronization is lost.

9 Version 1.1, 2008-07-15
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5 Definition of Sensitivity

Sensitivity is defined as the minimal input signal power [dBm] to achieve a certain bit error rate (BER) limit.
Often this limit is 1%.

The TDA523x receives complete data frames. We have defined a reference data frame called “Pattern1”, and
we specify a message error rate (MER) limit of 10%. This means sensitivity is the lowest input signal power to
receive more or equal to 90% of correct data frames.

BER can be easily converted to MER and the other way round by following formulas:

MER =1—-(1-BER)", BER =1-1/(1- MER)

n...number of bits in data frame

The Infineon reference data frame “Pattern1” contains 4 bits RUNIN, 8 bits TSI, and 31 bits (PRBS5) payload.
Therefore 39 bits have to match, n=39.

BER =1-%(1-0,1) = 0,0027 >> 0,27%

The TDA523x sensitivity limit or MER=10% equals to a BER=0,27%.

10 Version 1.1, 2008-07-15
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6 Installation of Support Software

Infineon Technologies supports TDA523x development by two PC programs, which are described in this Quick
Start Guide.

Programs can be downloaded from the Infineon Technologies web site under Select a Category>> Sensors >>
Wireless Control >> Receiver >> TDA523x >> Documents >> Downloads. Please note that the location for
downloads may change.

The TDA523x Explorer is used to control the TDA523x Evaluation and Testboards, and may be also used to
control and debug application hardware before software is available.

The IAF TDA523x Configuration Tool is used to quickly generate TDA523x configurations, for download using
the TDA523x Explorer or for implementation into the application software.

Execute Setup.Exe in the TDA523x Explorer Setup folder, and follow the instructions. After successful
installation connect the TDA523x Evaluation Board via USB to your PC. The driver required for the Windows
New Hardware Found Wizard is in the folder USB-Driver.

Execute also Setup.Exe in the TDA523x_IAF_..._Install folder to install the IAF Configuration Tool.

Both programs require Microsofts .NET Framework Version 1.1, which is available for free from
www.microsoft.com/downloads.

.NET Framework Version 1.1 is often already installed on PCs used for technical development. If this is not the
case, please download and install this program first.

11 Version 1.1, 2008-07-15
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7 Create Your Own First Configuration

The following description relates to an example, which can also be downloaded from our web site. However
there are also hints, how your own application can be implemented.

The configuration for TDA523x depends on RF frequency, data rate, data frame structure and some other
details.

| use following data frame, which has to be received by TDA523x, for this example:

e RF frequency is 433.92MHz
e Modulation is FSK, minimum FSK deviation is 20kHz
e Data rate is 10kbps, +/-10% tolerance, Manchester-coded

e Data frame:

000000
144 Bits "0” 011110100 128 Bits Data
Space T
14.9ms 85.6ms 14.49ms

o Wake up pattern 144 bits of “0” (Manchester-coded, equals to “01” in chips)

e A space of 85.6ms

e A preamble of 16 bits, 4 bits reserved for RUNIN, 000011110100 used as TSI
e 128 bits of data (payload)

Execute the File IAF.exe. After a successful and typical installation there should be an icon on the Desktop, or it
should be found clicking on the Start Button >> Programs >> Infineon Technologies >> Integrated Application
Framework >> |AF.

When IAF is started, select File >> New >> Workspace. Define a name (I have used for this example My first
TDA523x) for the Workspace and the location.

Select File >> New >> Project. Define a name for the Project (IAF inserts already the same name as for the
Workspace, but this project name can be changed), the location is predefined.

Note: Every configuration requires a separate project, when it should be kept. A Workspace may have several
projects (= configurations). But when a Project is moved or sent by mail, the complete Workspace and Project
has to be moved or sent. Therefore it is strongly recommended to have different Projects also in different
Workspaces to avoid that sensitive project data is sent together with another project to the wrong recipient.

When the project is going to be created, IAF shows a message. When finished, select the project and double-
click the TDA523x icon in the selection window. Now the real creation starts and takes a few seconds. Finally
the project is opened.

12 Version 1.1, 2008-07-15
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E: Integrated Application Framework
tFile | View
‘m B &«
[ My first TDAB23x
- My first TDAS23x
= TDAS23%
ﬂ taster Contral Unit (5.4
~H RFPLL Synthesizer (2)
ﬂ Crystal Ozcillatar and Systern Clock (1)
~HJ Digital Receiving Unit (5)
~Hh RF{IF Front End (3)
~F} Analog to Digital Canwerter (5.1)
f Digital FSK Demodulatar (5.2
B Digital Receiver (Baseband) ! Pre Slicer (5.3)
f} RESI Peak Detector (5.3.1)
H Matched Data Filter (5.3.2)
ﬂ Data Clock Recovery (5.3.3)
H Data Slicer (5.3.4)
f Frame Synchronization Unit (5.3.5)
M Message ID Scan (5.7)
[ Interrupt Unit (5.8)
M Data FIFO (5.9)
~fJ Palling Timer Unit (5.5)

Tools | Help

Configuration Dialogs

My first TDAS23: artup

TDA523x

T AT

" R¥D

T T

" NSTR

Select FRAUN /
FXD pin function

Select NIMT #
MSTR pin function

nterrupt Polarity & Achive Low Pulse 1T
Picture T
" Active High Pulse _T_

‘ Mote

RD pin function ¢~ Fwp

Select CLKOUT ¢ ** LLRUUT ‘

For Self Polling Mode use the Polling Timer Unit dialog as well

For Multichannel mode use the RF PLL synthesizer dialog as well ‘

On the left side the different function blocks can be selected, on the right side are configuration windows, and a

simplified block diagram as first page.

13 Version 1.1, 2008-07-15
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71 Select Master Control Unit

Create Your Own First Configuration

[PR My first TDAS523x = 5.4 Master Control Unit

PER -

— Mode Selection
¢ Run Mode Slave

+ Self Poling Mode " Sleep Mode

—Run Mode Slave
Configuration CI S
Select

election e

Self Palling Mode
Configuration A

Selection
= First & and then B

[~ Init FIFD &t Cycle start

¥ Imit FIFO &t Frame Start [~ Lock Data FIFD at EQM

Config & | ConfigB |

Select RxRUN /
RD pin function ¢ pxn

Select MINT /
MSTR pin function

M odulation Fiun Mode Slave Self Palling Made
“Wake Lp Runtdode
r BSK ASK ASK
ol FSE. FSK. FSE.
. A5K FSK. ASK
el FSE. ASK FSE.
— Tranzparent bode
& F=RUN & NINT

Select CLKOUT /& CLKOUT
 NSTR RXD pin function ¢~ psep

) Interrupt Polarity i+ Active Low Pulse TT
Picture . . -
" Active High Pulse _T_
Mate Far Multichannel mode use the RF PLL synthesizer dialog as well.

Far Self Poling Modeuze the Poling Timer Unit dislog as well

We select Self Polling Mode, and A as Configuration Selection.

The selected Init FIFO at Frame Start means, that the data FIFO is cleared, when a new synchronization to a

data frame (TSI) has been received.

We select FSK for Wake Up and Run Mode.

The settings for Transparent Mode are left as they are, this feature is not required.

14
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7.2 Select RF PLL Synthesizer
PR My first TDAS23x :: 2 RF PLL Synthesiz x|
R~
RF Center Frequency
& TDAS230 [Lo-Side LO-njsction) RF Certer Frequency MHa]  [a3332
" TDAS231 HiSide LO-injaction] Caloulated System Frequency [73 325655
[Cryztal Frequency] [MHz]
Config & | ConfiaB |
—Channels
Mumber of Channels & One o T " Thies
5 R fRF [tHz] Channel 1 Channel 2 Chanrel 3
1 1 435 573 s r &
L z 434,747 C r -
1 3 434 471 e r i
1 4 434,333 e el ©
1 5 434 251 e o) s
1 & 434,196 C T s
1 7 434,156 e L& &
1 g 434,127 C i~ iz
a 2 433,92 ~ o 3
1 g 433713 e el i
1 7 433584 e el i
1 & 433,644 e T C
1 5 433,589 s r s
1 4 433 507 s r s
1 3 433,369 8 r iz
1 2 433,093 (8 r© i
1 1 432 267 C ~ o

TDA5230 is selected for the 434 and 868MHz range, TDA5231 for the 315MHz range.

In RF Center Frequency the desired RF frequency is entered.

In Calculated System Frequency the required crystal frequency is shown.

TDA523x allows scanning up to 3 RF channels (per configuration) one after another. Number of channels and
the frequencies are selected in the Channels part of this window.

Note: The center frequency is the frequency in the middle of all available RF frequencies for a certain crystal
frequency. This does not mean that this frequency has to be used. Any of the frequencies in fge list can be used
also for single channel applications.

15 Version 1.1, 2008-07-15
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7.3

PR My first TDAS523x = 1. Crystal O

{6 -

Create Your Own First Configuration

Select Crystal Oscillator and System Clock

— Crpgtal QOgcillator
—Coarzse Trirming
|+ Connect trim Capacitar ; 16 pF

[ Connect tim Capacitar : 8 pF

[~ Connect trim Capacitor : 4 pF
[~ Connect trim Capacitor : 2 pF

[~ Connect trim Capacitor : 1 pF

—Fine Trirming

[T Connect bim Capacitor :500 fF

[™ Connect tirm Capacitor : 250 fF

[T Connect tim Capacitor : 125 fF

[ Connect tim Capacitar : 62.5 (F

Sum of all desired capacitars [pF]

™ | Enable Crpstal Trimmitg

—

—Mote
Trim the ozcillator by incrementing-decrementing

trinnmitg.

maximurm step size is 1pFwhen the tim procedure iz finizhed, disable crystal

the tim capacitance. The

Help |

—External Clock Generation Unit

Crystal Frequency [MHz]

I‘I 3225625

[~ Enable extemal clock generation unit

Clock divizion factor
< Range: 14.16,.. 2721

CLEOUT - Freq [kHz]

——
o

—Select CLEOUT / R=D pin function

& CLEOUT o

R=D

The Crystal Oscillator Trimming stays unchanged. Crystal trimming is usually done (if this accuracy is required)
individually for each circuit board in the production line. The trimming settings have to be added to the

configurations.

The External Clock Generation Unit should not be enable
the Clock division factor has to be defined and entered.

16
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7.4 Select Digital Receiving Unit

"8 My first TDAS523x : 5 Digita

P ER -

Create Your Own First Configuration

Config & | Config |

—DRU
[ata Rate [kBit/s] <0.5 to 203

Desired Sample Rate [kHz] <320 to 1003
Mote: Diata rates below 1. 1kBit/s require a
dezired sample rate of 120kHz in masimun.

|deal Sample Rate [kHz]

FSK Data Rate Ermor [%]
Should be lower +4-2% [positive values prefered)

FSK Out Sample Rate [kHz]

ASEK Data Rate Eror [%]
Should be lower +/-2% [positive walues preferred)

ADC Sample Rate [kHz]

—
200

G
EEr

Enter the given Data Rate.

Select an ADC Sample Rate. The sample rate has only a small influence on the performance. For ASK the
sample rate should be the highest possible, for FSK it can be lower. When the desired sample rate is entered,
the program calculates the closest possible sample rates and data rate errors. It may happen that a calculated
sample rate gives a data rate tolerance bigger than 2% and an error message is displayed. In this case change

the Desired Sample Rate till a sample rate with lower data rate error is calculated.

17
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7.5 Select RF / IF Front End
P2 My first TDAS523% = 3 RF / x|
PR -
RF Frant End IF
% Enable IF &ttenuator [dB] |0 =l
D MNote: Changes can cauze different input
Disable values in registers SIGDET and NDTHRES
RSSI
Trim RSSI Gain IIJ Trirn RS51 Offset ID
<0t 3> <0to 15>
Mate: RS51 Gain and Offset can be used to compensate Help |
tolerances in the zignal path in arder to achieve a well defined
R551-rezponze
¥ Enable Buffer far RSS1 Pin Fiouts to Dutput Pin IHSSI v =

Config & | Corfig B |

—IF Butfer Amplifier IF Filter
{* Disable [One ext [F Filter] {~ Enable [Twa ext IF Filter)

RSS!

Bandwidth of the RSSI Signal [&nti Aliasing Filter) I.t’-‘-.utnmatic vI
|4EI kHz

RF Front End has to be enabled (of course).

The IF Attenuator should be only increased if an external LNA is used. In this case attenuation should be set to
the gain of the external LNA.

RSSI trimming of Gain and Offset is typically done individually for each circuit board in the production line, and
the trimming values added to the configuration.

Buffer for RSS! Pin should be enabled, because for debugging purposes a data reception of strong signal can
be nicely observed with an oscilloscope.

IF Buffer is disabled when only one external IF filter is used, which is typically the case. Two IF filters are used
if the IF bandwidth should be different for the two possible configurations.

RSS! Bandwidth should be set to Automatic. In ASK systems with high duty cycle tolerances it should be
generally set to 40kHz.

18 Version 1.1, 2008-07-15
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7.6 Select Analog to Digital Converter

There is nothing to do on this page.

19 Version 1.1, 2008-07-15
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7.7 Select Digital FSK Demodulator

Create Your Own First Configuration

[F8 My first TDAS523x :: 5.2 Digital FSK Demod

(@3-

Config & | Corfige |

FSEIF Bandwidth [kHz]

|+.-"- 280 [= Default) Vl
AFSKMCOZ

—
—

000 b [=Defaul]  *
Decimation

|4U
—F5K Maise Detector Threshold

FSE. Pre Filter Scaling

FSE Demodulator S ensitivity
FSE Dakd Output

AFSENCO1

|28 243

AFSKNCO0

I‘IEIEID b [=Default) 'l

F5F. Fre Filter Comb
Delay Setting

F5K DAk
Output Scaling

—

FSK Moize Detector Threshold <0-2555 [Default=0]
[Regizter walue may need adaption for FSE uzage.
Please refer to infarmation provided by Help button.)

—

FSK. Moize Detector Configuration
Selection

Threshald level

Jot: 378 (=Detaut) x|

Peak. detector Slew Rate |-|-|: 1432 - [=Default) j

Regizter Value AMDCOMFIG [Hex)

—

FSK IF Bandwidth should always be set to +/-250 kHz. Selecting a smaller bandwidth may create problems in

finding an ADC sample rate.

The FSK Noise Detector Threshold will be defined later.

For the FSK Noise Detector Configuration use Squelsh + (FSK ND + SIGDETLO).

20
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Create Your Own First Configuration

The Pre-Slicer remains disabled.

7.9 Select RSSI Peak Detector

7.8 Select Digital Receiver (Baseband) / Pre-Slicer
PR My first TDAS523x = 5.3 Digital Re x|
{EE -
Config& | Confige |
™ Pre-Slicer Enabled
Fre-Slicer Hysteresis [dB] Ig : [= Default) vl
Fre-Slicer Threshold
<0- 31> [Default = 18] iE
Mote
Pre-Slicer register is only to be uged in "8 Bit Gap mode" and in ASK. mode for suppressing
RF jammer signals during the gap.
x

PER -

Config 4 | Config |

R55I Peak Detector Start Up
Delay [step size iz 1hit]

—

<0 cornesponds to O bit delay + internal latency time [see product specification)
255 conesponds to 255 bit delay + intemnal latency time:

Maote
(Setup of Signal MU in Master Contral Uit

The RSSI Peak Detector (Register RSSI1) is used to automatically measure the input signal strength during a

received data frame.

With RSS/ Peak Detector Start Up Delay the start of this measurement can be delayed. Using this default value
“0” means, the measurement starts directly after synchronization to the data frame.
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7.10 Select Matched Data Filter

There is nothing to do.
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"R My first TDAS523% : 5.3.3 Data Clock Recovery |

Create Your Own First Configuration

Select Data Clock Recovery

Config & | ConfigB |

— Clock Recovery P Parameters
Peak detector Slew Rate

Phaze detector error [PDET]
Outer Tolerance Bange

Phase detector eror (FDED)
Inrer Talerance Fange

P alue

P alue 5 aturation

[3:up=1/32 down =1/256: (= Defaul] x|

I'I: Enabled: If FDEIM > abs[7/32]Bit, then PDEOUT =0, else PDEOUT = FDEIM (=Default] j

|0: Disabled: FDEQUT = FDEIN [=Defaui] =]
|1:P=1/2 PDE [=Defaul) =
|2: 4416 bit: (= Defaul) =l

—Clock Becovery | Parameters

Carrelatar Qutput ' alue
Loop Filker Saturation
1V alue

I'¥alue S aturation

[1:1=1/8: (= Defaul) =l
|2: 216 bit: (= Defaull =l
|1:1=1/64 PDE : (= Default =l

=

|1: 216 bit: (= Default

Clock Recovery RUMIM length I.I - 3172 bit . [=Defaul] j
b aximum length of the code violation within ]
the data packet <1 - 11 [Default= 1 Bit] I

TS| GAP Rezync Mode

Timing Vialation Windaw TWWIH [Hes] |NA

Mate:Calculation of TSIGAP iz orly necessary in TSI 8 bit GAP mode [time for code violations within the TS14 pattemn has to
be subtracted from the transmitted gap time between TS1A and TSIB [input field in Framer page]] In all the other Framer
modes the TS| gap value doesn’t influence the receiver’s performance

Jhia, Calc Gap [Hex] |—NA

| Reload Default Y alues I

Only the Maximum Length of Code Violations has to be entered.

Manchester code violations in the TSI or data frame have to be considered. The minimum is 1. In this example
there is no code violation therefore the minimum is used.
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712 Select Data Slicer

Create Your Own First Configuration

E: My first TDAS23xK = 5.3.4 Data slicer

P~

Config & | Config B |

[ Irwvert data palarity
—Signal Detector Threshold Low Lewel [SIGDETLO)

Source Selection of ASK Moize Power [ASKMNP) Status
Fieqister
f+ ASK noise for SIGDETOA [=Default]

" Signal far minimum uzable FSE deviation

Manual Selection of SIGDET range

& Dizable(=0efault] SIGDETOM range selection factar
autormatically done, depending on data rate

= Enable. Use SIGDETSEL contral ba et the valid range

—Signal Detectar Factor Selection [SIGDETSEL]

SIGDETLO range zelection factor
SIGDETOM range selection factor

|1U:E:[=Default] *l
|1D:8:[=Default] 'l

The selected signal detector threghold
walue [SIDGETO0M ] is multiplied by the
factor of 2°range selection factor

—Signal Detector 0 [Run Mode, SIGDETO)

Signal detector threshold level <0 to B3x[Default= 0]

Signal detectar threshold counter

jo

|00 Disabled [ =Defaul] x|

Maote: Register value must be adapted
by the customer. Beadout ASKMP
register for calculation. Refer to help
buttars below,

—Sighal Detector 1 [wiake Up, SIGDETT)

Signal detector threshold lesel <0 to B3: [Default= 0]

Signal detectaor threshold counter

jo
|00 Disabled [ =Defaul] x|

Mate: Register value must be adapted
by the customer. Beadout ASKMP
regizter for calculation. Refer to help
buttors below.

—Signal Detectar Threshold Low Lewvel [SIGDETLO)

Signal detector Threshold Low level <0 ta 635
[Default= 0]

—

Maote: Threshold level iz only walid, i FSE noize det. selection in FSKE. NDCOMFIG register iz zet to "11%(zee Digital FSK. Demod).
Reqister walue must be adapted by the customer. Beadout ASKMP register for calculation. Refer to FSE help button below.

ASK Help FSK Help

Invert data polarity is used for Inverted Manchester only

e The values for Signal Detector Thresholds are defined later.
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Select Frame Synchronization Unit

Configuration Dialogs

Create Your Own First Configuration

H My first TDAS523x = 5.3.5 Frame Synchronizaki 1'
{ER -

MHame of the Pratocal
’7 Configds | Config B | Help |

Iv Enable TSI 1E Bit mode

168it4 | 8BitA | BBt Extended 4 | 8Bt GAPA | 16BE | 8Bt | 8Bit Extended B | 8Bt GAPE |

Example Figure |

—Enter TSI Manchester encoded data pattern

TSILEM <0'to 32 Chips> IT

IDDDD

[ TSIPTE + TSIPTA I
[o1o10101 101010 001100101

‘wildeards for corelator & at the end of
TS1A [chip unitz] [Default = 0000]

Mote: The effectively needed RUMNIN tinne can be
sharter up to 2 chips compared to the register
configured RUNIM length. This has to be kept in mind
for zetting the TSI pattern and TSI length [TSILEM
can be increased in thiz case)

Length of data fisld

In telegram
<0 ta 255 Bits>

128

—End of Meszage Criteria

[~ EOM by Sync Loss

[~ EDM by Code Yiolation

[¥ E0M by Data Length

—Pattem

|>¢<P¢<P¢<P¢<IU1 IO IC O O 0T 0007 10107 07| Py LOADIE Ok

[~ Enable Manchester Code phase re-adjustment [default = disabled)

Cale TWWIN [Hex)

—

Even if the TSI is shorter than 8 bit, TS/ 16 Bit Mode should be selected. The 8 Bit Modes are used, if TDA523x
should synchronize on two different TSI patterns. Only one TSI mode can be enabled per configuration.

In our example we use 12 bit, which equals to 24 chips. The “24” is entered under TSILENA. The first 4 bits of
the Preamble are required for RUNIN (minimum 3.5 bits).

The Wildcards are used to allow more TSI patterns which differ in the last 4 chips. E.g. if Wildcards are set to
0001 the last chip can be either 0 or 1. In this example this feature is not used and the setting remains 0000.

The synchronization pattern of 000011110100 is translated into chips (010101011010101001100101) and
entered under TSIPTB + TSIPTA.

If possible (fixed bit count in payload) EOM by Data Length should be selected and the bit count entered in the
dedicated field.
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Select Message ID Scan

Create Your Own First Configuration

i EE] -

E: My first TDAS23x = 5.7 Message ID Scal

Config A -2 Byte | Config & - 4 Byte | Config B - 2 Byte | Config & - 4 Byte |

MHumber of bytes to scan <1..2»

IMeszage |0 soan start pozition [bits]
<001 Bit After FSYHC
127..128 Bit after FSYMNC =

Message 1 [MIDO + MIDT)
Mezzage 2 [MID2 + MID3)
Message 3 [MID4 + MIDS]

Mezzage 4 [MIDE + MID7]

[ Enable Message D scresning for Config & in 2 Byte Orgarization

I jv
—

DKW

Message ID Screening is not used in our example, and is therefore not enabled.

Two important hints:

Take care that Message ID Screening is not accidentally enabled on one of the pages in the

background (4 Byte or Config B).

If Message ID Scan is used, then enter the MID values in all lines. Otherwise the default MID of 0000 is

also accepted as valid MID.
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715 Select Interrupt Unit

i
LR~
—Enable Interrupt &t pin MIMT for Confighs. ——Enable Interrupt at pin MINT for ConfigB —
¥ End of Message V| Endof fessage
¥ Message |0 found ¥ | Message |0 found
¥ Frame Sync IV | Frame Sync
Jv wake Up Criteria Found [# W/ake Up Criteria Found

— Interupt Polarity
i+ Active Low Pulze T_T

" Active High Pulse __IT__

—Select NINT /A HSTROEBE pin function
& NINT

" NSTR

We keep all interrupts enabled. The occurrence of an interrupt gives important information for debugging. After
a successful debugging, only the End of Message Interrupt is required in this example.

Interrupt Polarity and NINT/NSTROBE pin function remain unchanged.

7.16 Select Data FIFO

[FR My first TDAS523x = 5.9 Data FIFO x|
(ER -

—Data FIFD

™ Init FIFD at Cycle Start

IV Init FIFD at Frame Start

™ Lock data FIFD at End of Message

Init FIFO at Frame Start means that the data FIFO is initialized and cleared when a new synchronization is
detected.
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717 Select Polling Timer Unit

Before filling this page with content, we need a short discussion about wake up criteria and the calculation of
self polling timing.

The typical wake up mode, also used for this example, is Fast Fall Back to Sleep. In this mode, TDA523x tries
to synchronize for the maximum time of Sync Search Timeout. If no synchronization is possible, TDA523x is
switched to the sleep position to save power. If synchronization is possible (which sometimes also happens
without a valid input signal), TDA523x waits for the selected wake up criterion to be fulfilled, limited by To.

The wake up pattern in this example is a chain of “0”s. The used Wake Up Criterion is therefore Equal Bits
Detection.

The selected number of wake up bits is a trade off between power consumption, more bits require a longer Ton
and a shorter Torr, and a higher False Alarm Rate (FAR). We use 6 bits for wake up, which is a good
compromise.

Calculation of Self Polling Timing:

Calculations for Toy and Torr have to be solved. The sum of Toy and Torr iS TvasterPeriog-

Minimal Wake Up Pattern Time

Ton > Receiver Start Up + Maximum Sync Search + Maximum Wake Up

e Receiver Start Up is the time needed for the internal power up sequence, calculated by the IAF tool and
shown in the right button corner of the Polling Timer Unit page (t_startup).

e Maximum Sync Search is the time required to synchronize the bit clock at minimum data rate (longest
bit duration, in this example the data rate tolerance is 10%). The synchronization requires 7.625 bits.
(Sync Search Timeout limits the Sync Search and stops the sync trials to switch back to sleep mode).

e Maximum Wake Up is the time required to fulfill the wake up criterion at minimum data rate (longest bit
duration). The wake up criterion is a match to 6 equal bits.

Ton > 0.5759ms + 7.625bit/(0.9*10000bps) + 6bit/(0.9*10000bps)
Ton > 0.5759ms + 1.5139ms = 2.0898ms
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Torr < Twasterperiod = Ton

Twmasterperiod IS dependent on the available Minimal Wake Up Pattern Time. The Master Period has to be short
enough that if the Sync Search started is missed the first time for a very short time, there is a second chance for
a wake up inside the minimal Wake Up Pattern Time.

TminimawakeUppattern = YWakeUp bit count / maximum data rate
TminimaIWakeUpPattern = 144bit / (10000bp3*1 1) =13.0909ms

Thastereriod = TminimalWakeUpPattem - Maximum SynC Search - Maximum Wake Up
Twasterperiod = 13.0909ms — 1.56139ms = 11.5770ms

Torr < 11.5770ms — 2.0898ms = 9.4872ms

[PR My first TDAS23x :: 5.5 Polling Timer Unit x|

§ R~

r— Basic Configuration
—Canfiguration/ Channel Selection

Mumber of Channels ford —— Mumber of Channels farB ———

(¥ Single (4] ’75' One © Two © Thiee | € Duallf andB) ’75' One  © Two € Three Help |

—Palling Made
© Caonstant On OFff @ Fast Fall Back 1 fived " Pemanent W Search Picture |
—Active/dle

Enable MHumber of Active M aster I Humber of [dle Master Periods I -
I activeldle  Periods <1 ta 31 or 2565 <1 to 2565 4|P'°“"e

Wake Up Detection - Config & | W ake Up Detection - Config B |

—w'ake Up Criteria
" Walid-Data Bate Detection ¢ Random Bits Detection % Equal Bits Detection Pattem Detechion

—Mumber of Wake Up chips Wake Up detection Pattern [Chips] —————
Mumber
o] 00 (il |12 AWURATI Ay/UUPATD
<Elr:_t\;\.-;%?£chlps] Chipl5..8 I I Chip?..O[LSE] Picture: |
— Timing

Time Base [TRT=1/RT] [ms] ID,DD48 Picture |

Config A-ON Time, "t_onA"[ms] IZ'EISDJ1 AS;E;ETD [Bits] Paliing Period, "t_period"" [ms] |-|1'5?51

Canfig B-OM Time, ''t_onB"[ms] ID'0048 BS‘;SF!ETD i Startup-Time:, "t_starbup [ms] ID,5?59
its

OFF- Tirne, 't_off*[ms] |9'484? |3’43?5 Channel Hop-Time, "'t_ch'* [ms] ID'DEB-I

¥ Enable TOTIM Tirne Out Time, "t_tokim' [rms] |98,8259 Ficture | | Ficture |

We select Polling Mode, Fast Fall Back and Equal Bits Detection for Wake Up Criteria.
The number of Wake Up chips is 12 (=6 bits).

For the Time Base, we use the smallest possible (64/crystal frequency), and then we enter the calculated Toy
and Tore. IAF automatically converts the input to closest possible values.
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Check that the final Polling Period calculated by IAF is shorter than the calculated t_period (Twmasterperiod)-
Otherwise Torr should be reduced.

TOTIM is used to return to Self Polling if a (false) synchronization has occurred, and has always to be enabled!
The timeout depends, if there is a gap between wake up pattern and preamble. In this example a gap of 85.6ms
is specified with a tolerance of 10%. The selected timeout value is 95ms. |AF will again change to the next
possible value.

I*m Integrated Application Framework

E EiT‘ View | Tools | Help
Mew 3
E Cpen 3
Save | & workspace Strg+3
Close » Active Praject
Delete 3
Save Warkspace As ... Skrg+E {
Sawve Active Project As ... tem Clock (1) |1
Fecent Workspace [3
. 8 et AEHFE Ly |’f
Save the project. ————

Create the configuration file by clicking W .

The configuration file is used in the next step to generate the signal- and the noise detector threshold levels.
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7.18 Signal and Noise Detector Thresholds

Connect a TDA523x Evaluation Board to the PC.

mmmmn '
1J‘Jll ICI [
az

‘a" Ililllil'li}lii !

Start the TDA523x Explorer. After typical installations, it is executed by clicking on the Start Button >> Programs
>> |Infineon Technologies >> TDA523x Explorer.exe. (See chapter 6.0 regarding installation of TDA523x
Explorer)

ETDJ\SZSH Explorer ll

Configuration | Fun I Explorel Ahout I
File | coa My first TDASZ3x. txt
Canfigure | '-f-:
Infineon
Reset Chip | L/

Single Reqister Contral

Addr Data

Fiead Fegister Dxl Dxl Fead |
Wwirite Register Dxl Dxl Wirite |

Andreas Schroeck
—5Fl Log
ClearLog | W Execute Werification Transfer
Tracer
Write <= 0x0Z DxE7 0x00 Al address

Read => 0x03 OxE7 0Ox00
Write <= Ox02 OxBS Ox04
Read => 0x03 0xBS 0Ox04
Write <= 0x02 0xBS 0Ox04
Read => 0x03 0xBS 0Ox04
Write <= 0x02 Ox02 OxZ1
Fead =: 0x03 0x02 OxZl j

| Self Polling Mode | | FTADZ7KS | USB Active 4

31 Version 1.1, 2008-07-15



TDA523x

infineon Quick Sta 23
-

Create Your Own First Configuration

Click on the File button and select the configuration file. It is usually found in the subfolder Source inside of the
workspace (in our case /My first TDA523x/Source).

Enable the Execute Verification Transfer tick box (to automatically verify the SPI data transfer), and click on
Configure.

The configuration is sent to the evaluation board, and the TDA523x switches to Self Polling Mode.

The measurements required for signal- and noise detector threshold have to be done in Run Mode. Therefore in
the TDA523x Explorer, we change to the Run page, click first on Sleep Mode, then on Run Mode Slave.

[#|TDAS5231 Explorer x|
Corfiguration  Run IE:-cplorel About I
Sleep Mode | Intermupt MASE: | ¥ ¥ ¥ ¥ ¥ ¥ [ |
B fade Slawve | Interrupt Status:| 0 0 00 O O O O
L wucra
Self Polling hode L FSYNCA
MIDFA
EO A,
Messages WUCFE
FSYNCE
MNumber § 0 MILFE
Cantent EOME
Dxl
Ob| Interrupt:[l
Angrems Schreeck
—SPl Log
Clear Log | W Execute Verfication Transfer
— Tracer —
lrite <= Ox02 OxBY Ox0k S
Fead =r Ox03 OxB9 OxO4
Urite <= 0x02 Ox02 0x21 0]
Fead => 0x03 Ox02 Ox2Zl o
Write <= 0x02 Ox02 0x20 Eld
Read => 0x03 Ox02 0x20 x|
Mrite <= Ox0Z2 Ox0Z OxZ2
Fead =x Ox03 Ox02 Ox22 j Updatel
-

| Run Mode Slave [ FTODZ7K5 | USB Active 4

Change to the Explore page.
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x
Eonfigurationl Fun  Explore |Ab0ut|
zingle register: — nhoize power & statistics
ISR:0¢fFF  Read | | ASK FSK.

RSS! 1: 0x00 Read | | o:fo5 [500 0«[34 [500
RSS2 D:-c|29 Read I Eltanld@,d Eltanld@,d
g eviation: eviation:
Seral i O _Pead | [2.252959754 [10528034718
FIFC: average: average:
|5, 8000000 |52,356000000

ot ~|  Fead | Fiead | Fiead

Andreqs Schroack

—SPI Log
ClearLog | W Execute Verification Transfer
— Tracer —

Read = 0x03 DxAF 0x38 [H e
Fead => 0x03 O0x4AF 0x2D o
Read =3 0x03 OxAF 0x3E 4
Fead => 0x03 0xAF 0x3E

Data

Fead =» 0x03 0xAF 0x35
Read =» 0x03 DxAF 0x31 Ox
Fead =» 0x03 OxAF OxzZ2

Fead => 0x03 OxAF Oxcda] :I Updatel

| Run Mode Slave | | FTODZ7KS5 | USB Active 4

In the field noise power & statistics add 500 (this is the number of register readings) for ASK and FSK. Click first
on the ASK read button, when readings are finished, repeat on the FSK read button.

Following calculations have to be done:

Signal Detector Threshold = ASK-average + 2*ASK-standard deviation
Signal Detector Threshold =5 + 4.5 = ~9

Noise Detector Threshold = FSK-average — FSK-standard deviation
Noise Detector Threshold = 52.4 — 10.5 = ~42

There is no RF signal applied.

Use the RF input for this measurement as it is used for evaluation or application. For this example an
antenna has been connected.

When RF input conditions change (different antenna, different matching, different LNA, different filters
(e.g. IF filter, different IF attenuation) the measurement has to be repeated and calculated threshold
values adapted.

Also different data rates require different thresholds. Therefore there are two sets of threshold registers
available which have to be used in dual configuration applications.

In ASK applications only ASK measurement is required (FSK will show 0).

The calculated values are start values and may require optimization regarding sensitivity and false
alarm rate. For later optimization iteratively reduce and increase threshold values till the optimal
sensitivity / false alarm behavior is achieved.
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Open the IAF window and select Digital FSK Demodulator.

My first TDAS23x :: 5.2 Digital FSK Demodul x|

Confia# | ConfigB |

FSK IF Bandvidth (kHel [ 560 - Defaut] =]

AFSKNCOZ AFSKNCOT AFSKNCOD
Ji5 |25 243

FSK. Pre Filter Scaling IB FSK Pre Filker Camb I‘IDDD b : [=Drefault) 'l
Drelay Setting

FSK Demodulator Sensitivity ID'I 00 b : [=Default] 'l

F3E DAM Output |4D F5K D&M |5

[recimation Output Scaling
—FSK Moise Detector Threshald

FSE Moize Detector Threshold <0-255: [Default=0]
[Fiegister walue may need adaption for FSE. uzage. |42 Help |

Fleaze refer to information provided by Help buttan.]

FSE. Moise Detector Configuration
Selection

Threshold level Im: 348 ; (=Defaull] vl
Fiegister Value AMDCOMNFIG [Hex]
Peak detector Slew Rate |-|-|: 1/32 : [=Default) vl |3?

Fill in the calculated value for the FSK Noise Detector Threshold.

Select Data Slicer.

My first TDAS523% = 5.3.4 Data Slicer x|
PEE -

Corfig & I Config B I

I Inwert data polarity
i Signal Detector Thieshold Low Level [SIGDETLO]

Source Selection of ASK Noize Power [A5KNP] Status  —— 7 Manual Selection of SIGDET range
Register Disable(=Default] SIGDETO/ range selection factor
(=" 45K noise for SIGDETOA [=Default] autamatically done, depending on data rate

£~ Signal ble FSK deviat
=) il RG] (Rl Siaten = Enablz. Use SIGDETSEL control to st the valid range

—Signal Detector Factor Selection [SIGDETSEL) ey e
SIGDETLO range selection factor 10: 6 (=Defaul] vI valisTSﬁBEE'S[Ig?‘?] i:m?_ﬁ[iaigd[?y &E
SIGDETOM range selection factar 08 (Do) = factar of 2°range selection factaor

—Signal Detector 0 [Run Mode, SIGDETO]
Signal detector thieshold level <0 to B3> [Default= 0] q Hote: Register value must be adapted
by the customer. Readout ASENFP

Signal detector threshold counter 00 : Disabled [ =D efauit) 'l Eﬁ\tsotﬁ; fbuélgi’lculaliun. Fiefer to help

—Signal Detector 1 fwake Up, SIGDETT]
- o Mate: Register walue must be adapted
Signal detector threshold level <0 ta 633 [Default= 0] q o et AT
Signal detector threshald counter O Disabled [ Defad] =]  [2Gister for caloulation. Fiefer ta help
—Signal Detector Thiezhold Low Lewvel [SIGDETLO]

Signal detector Threshald Low level <0 to B3> [i]
[Default= 0)

Mote: Threshold level is only walid, if FSK noise det. selection in FSK. HDCOMFIG register is set ta "117[see Digital FSF. Demod).
Riegister walue must be adapted by the customer. Readout A5KENP register for calculation. Refer to FSE help button below.

A5K Help FSK Help
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e Fill in the calculated value for the Signal Detector Threshold as well in the field for Run Mode as for
Wake Up.

Save the IAF project and create a new configuration as before.

The first TDA523x configuration is now finished and can be used for evaluation.
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System Evaluation

If you have a RF transmitter available which is able to transmit the pattern fitting to your first TDA523x

configuration, you can start to evaluate TDA523x.

Open the TDA523x Explorer as before, download the configuration, and open the Run page.

Configuration  Bun | EHpIorel Ahbout I
Sleep Made |

B (Mode Slave |
Self Pollitg kode |

InterrLpt M.-’-‘«SK:| v v v | W v v |

IntenuptStatus:| 0000000 0|

L wucra
F3YNCA
RIDFa

X

EQa
Messages WUCFE
FSYHCE
Mumber # 31 MIDFE
Content EOME
UHI112233445558??889900AABB CcC
Ob[ 00010001 DO100010 00110011 0100 . 'mem‘ptl:l
Angrems Schroeck
—5Fl Log
Clear Log | W Execute Verification Transfer
— Tracer —
FIFD == 0Ox1l1 0x22 0x33 0x44 0x55 0x66 O0x77 D:-:BB;I Address
0x99 0x00 Oxdd OxEE OxCC OxDD OxEE OxFF 0
FIFD == 0Ox1l1 0222 0x33 0x44 0x55 0x66 0x77 O0xE83 i
0x99 0x00 Oxdd OxEE OxCC OxDD OxEE OxFF D
FIFD = 0x1l 0Ox22 0x33 0x44 0x55 0x66 0x77 O0x83 &l
0x99 Ox00 Oxidd OxEE OxCC OxDD OxEE OxFF O
FIFD = 0x1l 0Ox22 0x33 0x44 0x55 0x66 0x77 O0x83
0x99 0x00 Oxkd 0xBE OxCC OxDD OxEE DxFFj UpdatE|
-
| Self Polling Mode | | FTADZ7KS | USB Active

Received data frames are shown in the Log window.

OxFF.

&

In this example the payload of the data frame is Ox11 to
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Debugging

If a system does not work, there may be many reasons either on receiver, but also on transmitter side.

Here is a short guide how to debug a non working TDA523x Evalboard RF link.

Following test-points are practical for debugging:

X2
R3
Q2

X6/RSSI

X5/RX-RUN
X5/NINT
X5/P-ON

X5/NCS
X5/SCK
X5/SDO
X5/SDI

Chip supply voltage

Serial resistor for 5V supply, used to measure supply current

IF signals before and after the IF filter. A data transfer is only visible for strong input
signals. Also the on and off of the RF part is visible.

RSSI signal shows the changing input signal strength during data transmission. Data
is only recognizable for ASK and strong input signals.

Shows the on/off of the RF part, the self polling timing is visible

Inverted interrupt line shows if any kind of receive interrupt occurs

A low level puts the TDA523x in power down mode. Has to be always high during
operation! This pin can also be used as a low active RESET pin

SPI chip select, has to be low during SPI traffic

SPI data clock has to show activity during SPI traffic

SPI data out carries the data to the host processor

SPI data in for TDA523x
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9.1 Start to Debug

e Move transmitter and receiver (if the connection is not wired) as close as possible together.
¢ If possible use ASK modulation for debugging.

e It may be helpful to switch TDA523x to Run Mode Slave. You can do this in the TDA523x Explorer,
when the TDA523x has been configured. Select the Run page, click Sleep, then click Run Mode Slave.
In the bottom left line, Run Mode Slave should be visible. Please note that in Run Mode Slave only one
configuration, typically A (depends on setting of Register CMCO bit 3) and channel 1 is used.

e Have all interrupts and RSSI output enabled (as recommended in the IAF chapter).

The following pictures show a successful reception recorded by a mixed signal scope, the first picture for FSK,
the second for ASK.

2 4
1 5
3
2 4
1 5
6 7 8
9
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TDA523x is in Self Polling Mode, visible at the toggling of RX-RUN. Also RSSI shows the switching on/off of the
TDA523x RF path (1).

The transmitter sends the wake up pattern (2). Now the difference between ASK and FSK is visible on RSSI. In
FSK, RSSI shows a stable high, because the signal power is not varied, while in ASK the signal power is used
for modulation, and therefore the transmitted data is visible in the RSSI amplitude (shown in detail in a following
picture). During data transmission the RSSI signal does not go down to its offset, like during the gap, because
the transmitter is not able to switch RF completely off. The TRDATA signal is the data line controlling the
modulation input of the RF signal generator.

When the wake up pattern is recognized during a polling phase, the wake up interrupt is generated (6) and the
hosting SW, in this case TDA523x Explorer, reads the interrupt status register.

0000001100000100

ooQo0o001
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Observing the SPI traffic, we see that the command Read from Chip (0000 0011) and the address of the
interrupt status register (0000 0100) are sent to the TDA523x. TDA523x answers with a Wake Up Criteria
Found (0000 0001) on the SDO line.

After the wake up pattern, there is the gap as used for the IAF example (3).

After the gap the preamble is transmitted. In ASK and at a strong input signal, the received data is visible on
RSSI. This is the big advantage having an ASK signal for debugging.

CHIPS 01010101010101011010101001100101010101100401011001011001010110010101101001011 0100
BITS 000100010010001000110011

1 BYTES 0Ox11 0x22 0x33

The RSSI allows observation of the incoming bit stream, the first four bits (8 chips, 01010101) for RUNIN, the 24
chips for TSI (010101011010101001100101), and the first bytes of the payload (0x11, 0x22, 0x33).

After the TSI, there is, with a short delay, the FSYNC interrupt (7), and the interrupt status register is read.

After the payload is received, the EOM (End of Message) interrupt is generated, and the interrupt status register
read by the hosting SW (8).

After a short time the FIFO is read.
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9

00000100 00000100

0x11 O0x22 0x33 0x44 0x20 0x55 O0x66 O0x77 0x88

The read from FIFO (9) starts with Read FIFO from Chip command (00000100). Then the chip sends four bytes
of FIFO data (0x11, 0x22, 0x33, 0x44) and the status byte. The 0x20 (decimal 32) means, 32 bits of this block
are usable. Then the read of the next FIFO block starts with the 00000100, and the next four bytes are sent via
SDO (0x55, 0x66, 0x77, 0x88). All together four four-byte blocks are sent to the host controller this way.

After TOTIM has elapsed, TDA523x returns to self polling (5).
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9.2 Debugging Checklist

For debugging it is ideal to have RSSI output enabled and all interrupts enabled. An ASK pattern is easier to
debug than FSK.

= Check supply voltage
= Check current consumption across R3
= Too low current
o wrong operating mode?
o P_ON line low (should be high)?
= Download configuration using Execute Verification Transfer. Any failure message?
= Switch to Run Mode Slave

o Is data frame for configuration A (or B depending on register CMCO bit 3) and channel 1
received?

» If yes, check Self Polling timing, too short Ty, too long Torr
= Use a known working configuration

o Does this configuration work?

Connect an oscilloscope, if possible have one probe at digital TX data and trigger with start of telegram.

e SPI data transfer correct? NCS active? Is there a SCLK? SPI voltage levels correct? Show SDI and
SDO activities? Are SPI voltage levels correct?

e Check crystal clock.
e Check RX-RUN is it toggling in self polling mode?
o Stuck high
= |Is TOTIM enabled?
= Correct operating mode selected?
» Have Ton, Torr and Tyasterperiod the expected timing?
= |s the transmitted wake up pattern long enough?
o RX-RUN does not stop toggling during the wake up pattern.
» |s definition of wake up pattern correct?
= Data rate correct?
= Correct Manchester coding?
o Check interrupts, Read IS register using the TDA523x Explorer to identify interrupts.
o There is no wake up interrupt
= |s definition of wake up pattern correct?
» Data rate correct?

= Correct Manchester coding?
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= Check RSSI as below
o There is no FSYNC (synchronization) interrupt
= TSl in IAF not correct
o There is no EOM (end of message) interrupt
= MID scanning accidentally enabled
o EOM interrupt immediately after FSYNC interrupt
= EOM criterion Data length set to 0 bits

e Check RSSI. Is the data pattern visible on RSSI for ASK? Is there a stable increased voltage during
transmission in FSK?

o Is the modulation correct?

= Check modulation setting in IAF and at transmitter
o Is there any received signal?

* No RF transmission

» Channel settings incorrect or transmission is at wrong frequency
o Isit possible to identify the transmitted data in ASK?

» Data rate, Manchester coding correct?

= Wake up pattern, TSI, payload correct?
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10 Software Implementation Hints

TDA523x is really easy to use.

See in the following flowchart, how a typical SW implementation looks like:

Start

}

Download
configuration

}
Wait for
interrupt

Interrupt

Read
interrupt
status

Brownout

Read data
from FIFO

:

-— ¥
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11 Configuration File

The configuration file generated by the IAF Tool looks like:
o The first column has historical reasons and the “0x02” is a register write.
o The second column is the register address.

o And the third column is the data to be written into the register.

This is the file which is used by the TDA523x Explorer for configuration.

When implementing configuration into the host microcontroller software, one after another register has to be
written according the configuration file. To verify writing, the address- and data trace registers can be read after
each register access. For details see also the TDA523x Data Sheet.

As you can see, the register 0x02 (CMCO) is the first but also the last register. When setting registers, the
TDA523x should be in Sleep mode. Therefore the first access to CMCO is to switch to Sleep, the last CMCO
access switches to the desired operating mode as set in the IAF tool.

/IFsys=13.225625 MHz, 433.92 MHz, A: 10 kBit/s, 200 KHz

0x02 0x02 0x00 /ICMCO: Chip Mode Control Register 0

0x02 0x03 0x08 /ICMC1: Chip Mode Control Register 1

0x02 0x05 0x00 //IM: Interrupt Mask Register

0x02 0x07 0x01 /ISPMC: Self Polling Mode Control Register

0x02 0x08 0x01 /ISPMRT: Self Polling Mode Reference Timer

0x02 0x09 0xA8 /ISPMOFFTO: Self Polling Mode Off Time Register0

0x02 0x0A 0x07 /ISPMOFFT1: Self Polling Mode Off Time Register1

0x02 0x0B 0x01 /ISPMAP: Self Polling Mode Active Periods Register

0x02 0x0C 0x01 /ISPMIP: Self Polling Mode Idle Periods Register

0x02 0x12 0x00 /IRFC: RF Control Register

0x02 0x13 0x00 /ICLKOUTO: Clock Divider Register0

0x02 0x14 0x00 /ICLKOUT1: Clock Divider Register1

0x02 0x15 0x00 /ICLKOUT?2: Clock Divider Register2

0x02 0x16 0x00 /ILOC: Local Oscillator Control Register

0x02 0x1B 0x00 /ILIMCO: Trim RSSI Gain

0x02 0x1C 0x10 /ILIMC1: Trim RSSI Offset, enable RSSI pin

0x02 Ox1F 0xBO //ASPMONTO: Conf.A Self Polling Mode On Time Register0
0x02 0x20 0x01 /IASPMONT1: Conf.A Self Polling Mode On Time Register1
0x02 0x21 0x05 /IAMT: Conf.A Modulation Type Register

0x02 0x22 0x29 /IARFPLL1: Conf.A RF PLL setting, channel 1 (SlaveMode & Self Polling Mode)
0x02 0x23 0x09 /IARFPLL2: Conf. ARF PLL setting, channel 2 (SelfPolling Mode)
0x02 0x24 0x09 /IARFPLL3: Conf.A RF PLL setting, channel 3 (SelfPolling Mode)
0x02 0x25 0x02 /IAWUC: Conf.A Wake up Control Register

0x02 0x26 0x00 /IAWUPATO: Conf.A Wake Up Detection Pattern0

0x02 0x27 0x00 /IAWUPAT1: Conf.A Wake Up Detection Pattern1

0x02 0x28 0x0C /IAWUBCNT: Conf.A Wake Up Bit Count Register

0x02 0x29 0x00 /IAMIDO: Conf.A Message ID Register0

0x02 0x2A 0x00 //AMID1: Conf.A Message ID Register1

0x02 0x2B 0x00 /IAMID2: Conf.A Message ID Register2

0x02 0x2C 0x00 /IAMID3: Conf.A Message ID Register3

0x02 0x2D 0x00 /IAMID4: Conf.A Message ID Register4

0x02 0x2E 0x00 /IAMID5: Conf.A Message ID Register5

0x02 0x2F 0x00 /IAMID6: Conf.A Message ID Register6

0x02 0x30 0x00 /IAMID7: Conf.A Message ID Register7

0x02 0x31 0x00 /IAMID8: Conf.A Message ID Register8

0x02 0x32 0x00 /IAMID9: Conf.A Message ID Register9

0x02 0x33 0x00 /IAMID10: Conf.A Message ID Register10

0x02 0x34 0x00 /IAMID11: Conf.A Message ID Register11

0x02 0x35 0x00 /IAMID12: Conf.A Message ID Register12

0x02 0x36 0x00 /IAMID13: Conf.A Message ID Register13

0x02 0x37 0x00 /IAMID14: Conf.A Message ID Register14

0x02 0x38 0x00 /IAMID15: Conf.A Message ID Register15
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0x39 0x00 /IAMID16: Conf.A Message ID Register16
0x3A 0x00 /IAMID17: Conf.A Message ID Register17
0x3B 0x00 /IAMID18: Conf.A Message ID Register18
0x3C 0x00 /IAMID19: Conf.A Message ID Register19
0x3D 0x00 /IAMIDCO: Conf.A Message ID Control Register0
0x3E 0x00 /IAMIDC1: Conf.A Message ID Control Register1
0x3F 0x00 /IAIFO: Conf.A IF Buffer Amplifier Enable
0x40 0x01 //BSPMONTO: Conf.B Self Polling Mode On Time Register0
0x41 0x00 //IBSPMONT1: Conf.B Self Polling Mode On Time Register1
0x42 0x04 //BMT: Conf.B Modulation Type Register
0x43 0x29 /IBRFPLL1: Conf.B RF PLL setting, channel 1 (SlaveMode & Self Polling Mode)
0x44 0x09 /IBRFPLL2: Conf.B RF PLL setting, channel 2 (Self Polling Mode)
0x45 0x09 /IBRFPLL3: Conf.B RF PLL setting, channel 3 (SelfPolling Mode)
0x46 0x03 /IBWUC: Conf.B Wake up Control Register
0x47 0x00 //BWUPATO: Conf.B Wake Up Detection Pattern0
0x48 0x00 /IBWUPAT1: Conf.B Wake Up Detection Pattern1
0x49 0x00 //IBWUBCNT: Conf.B Wake Up Bit Count Register
0x4A 0x00 /IBMIDO: Conf.B Message ID Register0
0x4B 0x00 /IBMID1: Conf.B Message ID Register1
0x4C 0x00 /IBMID2: Conf.B Message ID Register2
0x4D 0x00 /IBMID3: Conf.B Message ID Register3
Ox4E 0x00 //BMID4: Conf.B Message ID Register4
0x4F 0x00 //BMID5: Conf.B Message ID Register5
0x50 0x00 //BMID6: Conf.B Message ID Register6
0x51 0x00 /IBMID7: Conf.B Message ID Register7
0x52 0x00 //BMID8: Conf.B Message ID Register8
0x53 0x00 //BMID9: Conf.B Message ID Register9
0x54 0x00 //IBMID10: Conf.B Message ID Register10
0x55 0x00 /IBMID11: Conf.B Message ID Register11
0x56 0x00 //IBMID12: Conf.B Message ID Register12
0x57 0x00 /IBMID13: Conf.B Message ID Register13
0x58 0x00 //BMID14: Conf.B Message ID Register14
0x59 0x00 //BMID15: Conf.B Message ID Register15
O0x5A 0x00 //BMID16: Conf.B Message ID Register16
0x5B 0x00 /IBMID17: Conf.B Message ID Register17
0x5C 0x00 //BMID18: Conf.B Message ID Register18
0x5D 0x00 //BMID19: Conf.B Message ID Register19
0x5E 0x00 //BMIDCO: Conf.B Message ID Control Register0
0x5F 0x00 //BMIDC1: Conf.B Message ID Control Register1
0x60 0x00 /IBIFO: Conf.B IF Buffer Amplifier Enable, B
0x61 0x10 /IXTALCALO:Trim XTAL frequency, coarse
0x62 0x00 /IXTALCAL1: Trim XTAL frequency, fine
0x6B 0x27 /ITOTIM: Time Out Timer Register
0x6C 0x00 /IADIGRXC: Conf.A Global Settings
0x6D 0x52 /IADCSPLRDIV: Conf.A ADC dividing factor
0x6E 0x00 /IAPKBITPOS: Conf.A RSSI Detector Start-up Delay
O0x6F 0x06 /IADATFILTO: Conf.A Matched Filter Scaling and Delay
0x70 0x00 /IADATFILT1: Conf.A Matched Filter Decimation
0x71 0x00 /IASIGDETO: Conf.A Signal detector (Run Mode)
0x72 0x00 /IASIGDET1: Conf.A Signal detector (wake up)
0x73 OxE6 /IACDRO: Conf.A Clock recovery P parameters
0x74 0x65 /IACDR1: Conf.A Clock recovery | parameters
0x75 0x01 /IACDR2: Conf.A Clock recovery RUNIN length
0x76 0x87 /IASYSRCTO: Conf.A Synchronization search time out
0x77 0x28 /IATVWIN: Conf.A CV Window Length
0x78 0xF3 /IAFSKNCOO: Conf.A FSK DDS NCO Frequency Offset
0x79 0x1C /IAFSKNCO1: Conf.A FSK DDS NCO Frequency Offset
0x7A 0xOF /IAFSKNCO2: Conf.A FSK DDS NCO Frequency Offset
0x7B 0x01 /IAFSKFILBWO: Conf.A FSK Pre Filter Decimation
0x7C 0x68 /IAFSKFILBW1: Conf.A FSK Pre Filter Scaling
0x7D 0x04 /IAFSKDEMBWO: Conf.A FSK Demodulator Sensitivity
Ox7E 0x28 /IAFSKDEMBW1: Conf.A FSK DAM Output Decimation
Ox7F 0x05 /IAFSKDEMBW?2: Conf.A FSK DAM Output Scaling
0x80 0x00 //IANDTHRES: Conf.A FSK Noise Detector Threshold
0x81 0x37 //IANDCONFIG: Conf.A FSK Noise Detector configuration
0x82 0x00 /IATSIMODE: Conf.A TSI Detection Mode
0x83 0x10 /IATSILENA: Conf.A TSI A Length
0x84 0x08 /IATSILENB: Conf.A TSI B Length
0x85 0x00 /IATSIGAP: Conf.A TSI GAP
0x86 0x65 /IATSIPTAO: Conf.A TSI Data Reference Low Byte A
0x87 O0xAA /IATSIPTA1: Conf.A TSI Data Reference High Byte A
0x88 0x55 /IATSIPTBO: Conf.A TSI Data Reference Low Byte B
0x89 0x00 /IATSIPTB1: Conf.A TSI Data Reference High Byte B

0x02
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0x8A 0x01 /IAEOMC: Conf.A EOM Control
0x8B 0x80 /IAEOMDTLEN: Conf.A EOM Data Length Limit
0x8C 0x06 /IBDIGRXC: Conf.B Global Settings
0x8D 0x00 //IBDCSPLRDIV: Conf.B ADC dividing factor
0x8E 0x00 /IBPKBITPOS: Conf.B RSSI Detector Start-up Delay
0x8F 0x06 /IBDATFILTO: Conf.B Matched Filter Scaling and Delay
0x90 0x00 //BDATFILT1: Conf.B Matched Filter Decimation
0x91 0x00 //BSIGDETO: Conf.B Signal detector (Run Mode)
0x92 0x00 /IBSIGDET1: Conf.B Signal detector (wake up)
0x93 OxE6 //BCDRO: Conf.B Clock recovery P parameters
0x94 0x65 //BCDR1: Conf.B Clock recovery | parameters
0x95 0x01 /IBCDR2: Conf.B Clock recovery RUNIN length
0x96 0x87 /IBSYSRCTO: Conf.B Synchronization search time out
0x97 0x00 /IBTVWIN: Conf.B CV Window Length
0x98 0xF3 /IBFSKNCOO: Conf.B FSK DDS NCO Frequency Offset
0x99 0x1C /IBFSKNCO1: Conf.B FSK DDS NCO Frequency Offset
0x9A O0xOF /IBFSKNCO2: Conf.B FSK DDS NCO Frequency Offset
0x9B 0x01 /IBFSKFILBWO: Conf.B FSK Pre Filter Decimation
0x9C 0x68 /IBFSKFILBW1: Conf.B FSK Pre Filter Scaling
0x9D 0x04 /IBFSKDEMBWO: Conf.B FSK Demodulator Sensitivity
0x9E 0x00 /IBFSKDEMBW1: Conf.B FSK DAM Output Decimation
0x9F 0x00 /IBFSKDEMBW?2: Conf.B FSK DAM Output Scaling
0xA0 0x00 //IBNDTHRES: Conf.B FSK Noise Detector Threshold
0xA1 0x07 //IBNDCONFIG: Conf.B FSK Noise Detector configuration
0xA2 0x00 /IBTSIMODE: Conf.B TSI Detection Mode
0xA3 0x00 /IBTSILENA: Conf.B TSI A Length
0xA4 0x00 /IBTSILENB: Conf.B TSI B Length
0xA5 0x00 //IBTSIGAP: Conf.B TSI GAP
0xA6 0x00 /IBTSIPTAO: Conf.B TSI Data Reference Low Byte A
OxA7 0x00 /IBTSIPTA1: Conf.B TSI Data Reference High Byte A
0xA8 0x00 /IBTSIPTBO: Conf.B TSI Data Reference Low Byte B
0xA9 0x00 /IBTSIPTB1: Conf.B TSI Data Reference High Byte B
OxAA 0x00 //IBEOMC: Conf.B EOM Control
0xAB 0x00 //IBEOMDTLEN: Conf.B EOM Data Length Limit
0xB4 0xB2 /IAPSLC: Conf.A Pre Slicer Control
0xB5 0xB2 /IBPSLC: Conf.B Pre Slicer Control
0xB6 0x00 /IASIGDETLO: Conf.A Signal Detector Threshold Low Level
0xB7 0x00 /IBSIGDETLO: Conf.B Signal Detector Threshold Low Level
0xB8 0x0A /IASIGDETSEL: Conf.A Signal Detector Factor selection
0xB9 0x0A /IBSIGDETSEL: Conf.B Signal Detector Factor selection
0x02 0x21 /ICMCO: Chip Mode Control Register 0

0x02
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