ZETA Codec

ZETA Codec RF SPI interface

Features
o RF gateway via SPI interface

e No configuration necessary

o Simple SPI bus comms over RF
« Miniature 3mm? package

e Range up to 2km

o RF data rates to 500Kbps
 No external components

e Low voltage 2.2- 3.6V

o Low BOM cost

« Fast and effective RF development

Applications
. Remote networking

. USB/RS232 cable replacement

. Remote data log

. Meter reading

Description

The ZETA Codec chipset is an ultra simple way to communicate wirelessly without the
hassle research required to configure hundreds of registers and layout an RF matching
network.

Combine the ZETA Codec with RF Solutions’ low cost ZETA module using your chosen
frequency and start sending and receiving data without any the RF knowledge using an
SPI or UART interface for simple and robust communication.

Ordering Information

Part No Description
ZETA-COD-QFN Codec IC for ZETA module SMT QFN package
ZETA-COD-QS0OP Codec IC for ZETA module QSOP package
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ZETA Codec

Connections - QFN package
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Dimension Min. Typ. Max.
A 0.50 0.55 0.60
A1 0.00 0.02 0.05
b 0.20 0.25 0.30
0.27 0.32 0.37
D 3.00 BSC
D2 1.60 | 1.70 | 1.80
e 0.50 BSC
E 3.00 BSC
E2 1.60 | 1..70 | 1.80
f 2.53 BSC
L 0.30 0.40 0.50
L1 0.00 - 0.10
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< o) %0%
Connections - QS0P package
U_MosI[T_| 2] U_SEL
U MISO[ 2 | [ 23 ] U_LVTTL_RS232 TX
U_CLK[ 3] [22 ] U_LVTTL_RS232 RX
NC[ 4 | [ 21 ] U_IRQ
GND[ 5 | [ 20 | SDN
VDD [6_| 18] M_IRQ
24pin QSOP
NC [ 7| 18 ] M_CTRL
NC[ 8| 17 ] M_CLK
NC[ 9 | 16 ] M_MOSI
NC [0 15 ] M_Iso
FREQ SEL 1 { 11| 14 ] M_SEL
FREQ SEL 2[12_| 13 ] NC
Mechanical dimensions
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Dimension Min. Typ. Max.
A - - 1.75
A1 0.10 - 0.25
b 0.20 0.25 0.30
C 0.10 - 0.25
D 8.25 BSC
E 6.00 BSC
E1 3.90 BSC
e 0.635 BSC
L 0.40 - 1.27
< O
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ZETA Codec

N\ 0,)\&\
Pin Description
Pin No
Name Direction Description
arn | 950
P
SPI bus - Master Input Slave Output.
! 2 U_MISO Output QOutput to controlling master IC
o 3 U CLK Input SPI bus - Clock sllgnal from master
- controlling micro
3,12 5 GND - Ground connectionl(s)
4 6 VDD Input Power input 2.2 - 3.6V
4, 7-
5 10, NC Do not connect
13
57 11,1 FREQ SEL INbut Frequency Select to allow operation with
’ 2 1/2 P ZETA 433, 868 and 915MHz variants.
Connect to ZETA module: pin 12
8 | 14 M_SEL - (Cadec to ZETA module SPI bus)
Connect to ZETA module: pin 11
9 15 M_MISO ) (Codec to ZETA module SPI bus)
Connect to ZETA module: pin 10
0] 18| MMOSI - (Cadec to ZETA module SPI bus)
Connect to ZETA module: pin 9
LU M_CLK - (Cadec to ZETA module SPI bus)
Connect to ZETA module: pin 7
13 8 M_CTRL i (Codec to ZETA module SPI bus)
Connect to ZETA module: pin 5
14 19 M_IR ) (Codec to ZETA module SPI bus)
Shutdown pin for sleep on both ZETA
module and ZETA CODEC (High=Shutdown)
15 20 SDN ) When waking device wait for U _IRQ to go
high indicating device is ready for coms.
16 o1 U IRQ Output SPI bus - datg ready interrupt
- Active Low
Low Voltage TTL level (3.3V) UART data /
17 22 U_LVTTL RX Input Are capable of 5V TTL
Low Voltage TTL level (3.3V) UART data /
18 23 U_LVTTL X Output Are capable of 5V TTL
SPI bus chip select
19 24 U SEL Input Active Low
20 1 U MQOSI Input SPI bus, Master Qutput, Slave Input

< O
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ZETA Codec

Connections operational description

The ZETA Codec operates using a Serial Peripheral Interface (SPI) for synchronous, simple
industry standard communication between two remote points. ZETA Codec makes designing
RF into a circuit simpler and faster than ever before.

Simply pass data to the ZETA Codec using the SPI interface and it seamlessly transmits it to
a remote counterpart where the data is made ready and extraction notification is given via an
interrupt. No external peripheral components are required, simply connect the ZETA Codec to
a ZETA RF module as shown the application circuit, add an antenna and start communicating
wirelessly at ranges over 2km.

Additionally the ZETA Codec also contains a standard low level UART interface, via its LVTTL TX
and RX pins, these allow point to point RS232 communication. This may be used instead of the
SPI comms, but not as well as.

SPI interface pins

U_MISO U CLK U_IRQ U_SEL U_MOSI

SPI interface to ZETA module
M_SEL M_SEL M_1SO M_MQSI M_CTRL M _IRQ M_SDN

The ZETA Codec communicates with the ZETA module via SPI, passing data to the ZETA
module in a ready to send via RF format. Only connection to the relevant pin on the ZETA
module is required for these lines. The interface between the two is completely handled by the
ZETA Codec and the ZETA module.

Shutdown / Sleep Mode for module and codec
U SDN M_SDN

The U _SDN pin is used to send the ZETA Module and the ZETA Codec into low power sleep
mode. The shutdown state is the lowest current consumption state of the device and is
entered by driving SDN high. In this state, all register contents are lost and there is no SPI
access. Drive low to exit.

The M SDN pin passes the state of the U SDN pin to the module.

RS232 Connection and serial data
U LVTTL BX [ U_LVTTL RX

The RS232 connections operate in the same way as the SPI comms and use the same
command set . The RS232 pins can be used as an alternative form of communication but not
as well as the SPI comms.

FREQUENCY Select pins

FREQ SEL 1 |FREQ SEL 2

The two frequency selection pins are set such that they tell the CODEC chip which ZETA
module it is to work with. Once configured the CODEC will change it's Transmit and Receive
mode’s altering the available channels to the start points given on pages 6 and 7. The below
table defines the settings for each frequency:

FREQ SEL1 |FREQ SEL2

868MHz NC NC
8915MHz GND NC
433MHz NC GND

Page 5 DS-ZETA-CODEC-1



ZETA Codec

SPl command set and interface

Please Note: some terminal programs may require commands in different formats to the
examples shown in this document.

SPI bus flow diagram: receiving a data packet:

ZETA module
receives valid FM
data

Data fills FIFO
Valid—» |IRQ line taken
low

Codec
validates via sync
bytes

Your micro Codec passes on
clocks in data data

Invalid

Data rejected

Packet structure:

Packet
length

#R RSSI* Your data

* RSSI (Received Signal Strength Indicator) value is a single 8 bit byte with value 0 -255.

Mode selection:
Command for MODE select: ATM 1-3

Command Name Description

1 RX The command enters RX mode using whichever settings
were last configured using the #R command below.

2 Ready Ready is a low power wake state which can be used for
fast entry to RX or switching between TX and RX. Time
to RX or TX from READY <1ms

3 Sleep Low power sleep mode with register retention.

Example: Place the codec in receive mode
Note: alternative possible example of
Command A T M 1 mode select for some terminal

Decimal byte value 65 84 77 1 programs: ATM#001.

Receiver mode:

Command for RECEIVER select: ATR CHANNEL, PACKET LENGTH

Command Name Description
0-15 CHANNEL Set in 250KHz increments starting at (FREQ depend-
ent):

At 433MHz: 0=433.92
At B68MHz: 0=8689.50
At 915MHz: 0=3815

1-65 PACKET LENGTH | Length of data packet to be sent in 8 bit bytes

Example: Enter receiver mode on channel 2 with a packet length of 10 (8 bit) bytes.

Command A T R 2 10
Decimal byte value 65 84 82 2 10

When a valid packet is received in SPI mode the U_IRQ pin will go low indicating data is ready
to be read over SPI. When a valid packet is received in UART mode the data is immediately

sent via the U LVTTL TX pin.
< O
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SPI command set and interface - continued from page 5
Transmit mode
Command for Transmit Mode: ATS CHANNEL, PACKET LENGTH, DATA
Command Name Description
0-15 Channel Set in 250KHz increments starting at (FREQ dependent):
At 433MHz: 0=433.92
At 8B68MHz: 0=869.50
At 915MHz: 0=915
1-64 Packet length |The length of the data packet to follow. In 8 bit bytes.
Data Your data to be transmitted.

Example: send a 13 byte packet on channel 2

Command A T S 2 13 DATA
Decimal byte value 65 84 83 2 13  Your 13
bytes

Sync bytes / addressing

Configure module sync bytes: Command: ATA SYNC1, SYNC2, SYNC3, SYNC4

Command Name Description

1-4 SYNC1-4 Sent sync bytes 1-4.

The sync bytes appear directly after the pre-amble in
data packet and can be used as a form of addressing to
discriminate between required and spurious data. Set
these bytes and the module will then only pass on data
which contains the correct sync bytes configuration.
Set all to AA if not required.

NOTE: Reverse order bytes: ie 20 = D4, D4 =2B

Example: Set the sync bytes to 12 34 56 78
Command A T A 12 34 56 78

Decimal byte value 65 84 65 12 34 56 78

RF baud rate

Configure the RF baud rate: Command: ATB 0-19

Note SDN must be toggled high/low for setting to take affect and can take up to 15ms to

complete.

Command Name Description

1-19 Baud rate GFSK RF baud rates in kbps
1=4.8 kbps
2=9.6 kbps
3=38.4 kbps
4=128.0 kbps
5=256.0 kbps
6=500.0 kbps

Example: Set the RF baud rate to 500kbps GFSK:
Command A T B B
Decimal byte value 65 84 66 5]

Page 7 DS-ZETA-CODEC-1



ZETA Codec

SPI command set continued

RF Output Power

Configure the RF power output: Command: ATP 1-127

Command Name Description

1-127 Power output Power output in increments from 1-127

Example: Set the power outputs to 32:

Command A T P 15
ASCII 65 84 80 32

Communication with the ZETA Codec via UART interface.

UART configuration:
Baud rate: 19200
Data bits: 8

Parity: none

Stop bits: 1

Note all UART I/O are at Low level and must not exceed 5V.

UART in

Data is sent to the RX pin on the ZETA codec in standard UART format using the correct
command set. A 50ms timeout exists to avoid lock-up if not all requested data bytes are
sent - in this scenario the packet would be aborted and no data sent.

UART out
Data is output from the TX pin on the ZETA codec.

When in receive mode and an RF packet is received the data packet is automatically send
over the UART.

Page 8 DS-ZETA-CODEC-1



ZETA Codec I\

Communication with the ZETA Codec via SPI interface.

Maximum SPI data rate: 1.4Mhz

Data is sent over the SPI bus on the ZETA codec in standard SPI format using the
correct command set. A 50ms timeout exists to avoid lock-up if not all requested data

bytes are sent - in this scenario the packet would be aborted and no data sent.

When in receive mode and an RF packet is received the U_IRQ pin will go low indicating
SPI data is ready to be read.

The following two pages show example timing diagrams for the SPI bus communication.

Selecting preferred communication method.

Only one communication method can be used at a time and priority is set by the
last access methaod.

For example if you enable receive maode via SPI it will revert to SPI
communication from there on unless you access the device via UART it will then
revert to UART communication only from then on.

DS-ZETA-CODEC-1
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MS0-X 20128, MYS1360370: Thu Jul 30 18:54:22 2015
1 d.98ls 2.000&/ Stop ) 1.00%

Agilent

Acquisition

i Channels |
OC 10.0:1
DC 1.00:1

& Measurements
Pk-Pk(1):

Mo signal
+iifidth | 1 ] :
Mo signal
-Width | 1 | :
a [ gnal
Digital Channel Menu D, %+ __ 3$_33D, |(1.00G
~ 1 IlL 4 Channel Thresholds Bus
v; m|CLK st —

Above is the first byte of SPI data following U_IRQ going low after an RF
packet has been received.

Sequence:-

1. IRQ goes low indicating a packet has been received.

2. Read byte over SPI bus.

3. If IRQ remains low then more data is still available to read. Goto 2.

The first two bytes read should be #R followed by the packet length & RSSI
value then the packet data.

DS-ZETA-CODEC-1
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MS0-X 20128, MY51360370: Thu Jul 30 18:55:05 2015
1 2 3B20  1.000% ol 1.00¥

Agilent
Acquisition |
Mormal

Measurements

Pk-Pk(1]:
Mo signal

Max(1):

Mo signal
+Hiidth(1):
7 Mo signal
Width(1);

D-ifi._llti:ﬂ Channel Menu 0,
—~ 1L TL1 4 Channel Turn on Thresholds
v CLK D7 - D0 -

Above is the complete SPI & IRQ Timing diagram for #R<RSSI> <Packet >
plus 12 byte data packet
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PCB Layout and wave flow guide - 24pin QSOP

C
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Dimension Min. Typ. Max.
C 5.20 5.30
X 0.30 0.40
Y 1.80 1.60
E 0.635 BSC
~ O

Page
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PCB Layout - 20pin QFN
A
B | —
U Ute of - i
L O 1 C T T
D - 0
< m [m]
+ D 1 D
° T
O | ) -
Dimension Min. Typ. Max.
A 3.31
B 2.53 BSC
C 0.50 BSC
D 1.60 1.80
E 2.71 BSC
F 2.53 BSC
G 0.28
H 0.61
| 0.34
= O

Page

DS-ZETA-CODEC-1



C;::(iik
N
Technical Specifications
Absolute Maximums:
Storage temperature range: -50 to +125°C.
Parameter Min Max Units
Voltage on any Input Vecec > 2.2 5.0 V
Vece < 2.2 Vece + V
Max Input power (thro Antenna) +10 dBm
Parameter Min Typical Max Units
Supply voltage 2.4 3 3.6 V
Operating temperature -10 +55 °C
ZETA Codec TX supply current:
When transmitting (At max power) 26 mA
ZETA Codec RX supply current:
Receiving 14.6 15 15.3 mA
Ready 5.0 9.2 9.5 mA
Standby (SDN High) 9 10 11 UA
< O
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SPI to host
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Example schematic for connection to ZETA Module (SSOP Version)
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ZETA module and CODEC re-flow guide
O 1 Critical Zone

' T toT

Ramp-up : Lol
§ 1 [ s
T [
. :
5 :
'O Attt ey’ el :
g T : ;
: s :
¢« L.~/ 4 :

F e ts - Ramp-down
Preheat :
«——  25°Cto Peak > .
Time =—>

ZETA MODULE is a 2 layer PCB, re-flow is based on IPC/JEDEC JSTD0O20C July 2004

Profile feature

Value (lead free)

Ramp up rate

3°C /s

Pre-heat temperature

- Temperature Min (Tgmin) 150°C

- Temperature Max (Temad 200°C

- Pre-heat time 60-100s
Peak temperature (Tp) 240°C
Time at Tp 10-20sec
Ramp down rate B°C/s

Time from 25°C to peak

8 mins max.

Page
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Range Testing '\

RF Solutions range tested the ZETA module using the CODEC chipset 2 range
tests were carried out in different locations to prove the range consistently

Range test 1

Location: Ditchling Beacon, Sussex UK

Conditions: Light wind, overcast, dry.

Result: 2.2km (this is more than, would be expect in an urban environment).

|

Ditchling Beacon

/

Range test 2
Location: Hove, Sussex, UK
Conditions: Light wind, overcast, dry.
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Simplified Declaration of Conformity (RED)

BG - C nacrosmoro RF Solutions Limited mexnapupa, ue To3u Tnn paguocsopbkenne Carlton-8T18 e B chorserctsue ¢ Jupexrusa 2014/53/EC. Lsmoctausr Teker Ha EC
JIeKIIapalusATa 38 ChOTBETCTBIE MOJKE Ja Ce HAMEPH Ha CIeJHUs HHTepHeT ajgpec: WWW. rfsolutions. co. uk

CS -Timto RF Solutions Limited prohlasuje, e typ radiového zafizeni Carlton-8T16 je v souladu se smérnici 2014/53/EU. Uplné znéni EU prohlaseni o
shodé je k dispozici na této internetové adrese: www.rfsolutions.co.uk

DA - Hermed erkleerer RF Solutions Limited , at radioudstyrstypen Carlton-8T16 er i overensstemmelse med direktiv 2014/53/EU. EU-
overensstemmelseserkleeringens fulde tekst kan findes pa fglgende internetadresse: www.rfsolutions.co.uk

DE - Hiermit erklart RF Solutions Limited , dass der Funkanlagentyp Carlton-8T16 der Richtlinie 2014/53/EU entspricht. Der vollstandige Text der EU-
Konformitatserklarung ist unter der folgenden Internetadresse verfigbar: www.rfsolutions. co. uk

EL - Me tyv mapotoa o/n RF Solutions Limited , nAwvel 6t o padioe€omAiopdg Carlton-8T16 mAnpol tnv odnyia 2014/53/EE. To mArpeg Keipevo tng SHAwONG
ouppdpdwong EE SiatiBetal otnv akdAoubn otooeAiba oto Sadiktuo: www.rfsolutions. co. uk

EN - Hereby, RF Solutions Limited declares that the radio equipment type Carlton-8T186 is in compliance with Directive 2014/53/EU. The full text of the
EU declaration of conformity is available at the following internet address: www.rfsolutions.co. uk

ES - Por la presente, RF Solutions Limited declara que el tipo de equipo radioeléctrico Carlton-8T16 es conforme con la Directiva 2014/53/UE. El texto
completo de la declaracion UE de conformidad estd disponible en la direccién Internet siguiente: www. rfsolutions.co. uk

ET Kaesolevaga deklareerib RF Solutions Limited , et kdesolev raadioseadme tllp Carlton-8T16 vastab direktiivi 2014/53/EL nouetele. ELi vasta-
vusdeklaratsiooni taielik tekst on kattesaadav jargmisel internetiaadressil: www.rfsolutions.co.uk

F/ -RF Solutions Limited vakuuttaa, etta radiolaitetyyppi Carlton-8T16 on direktiivin 2014/53/EU mukainen. EU-vaatimustenmukaisuusvakuutuksen tay-
simittainen teksti on saatavilla seuraavassa internetosoitteessa: www.rfsolutions.co.uk

FA - Le soussigné, RF Solutions Limited , déclare que I'€quipement radioélectrique du type Carlton-8T16 est conforme a la directive 2014/53/UE. Le
texte complet de la déclaration UE de conformité est disponible a l'adresse internet suivante: www. rfsolutions.co. uk

HA - RF Solutions Limited ovime izjavljuje da je radijska oprema tipa Carlton-8T16 u skladu s Direktivom 2014/53/EU. Cjeloviti tekst EU izjave o suklad-
nosti dostupan je na sljedecoj internetskoj adresi: www. rfsolutions.co. uk

HU - RF Solutions Limited igazolja, hogy a Carlton-8T16 tipusu radidberendezés megfelel a 2014/53/EU irdnyelvnek. Az EU-megfeleléségi nyilatkozat
teljes szovege elérhetd a kévetkezg internetes cimen: www. rfsolutions. co. uk

IT - Il fabbricante, RF Solutions Limited , dichiara che il tipo di apparecchiatura radio Carlton-8T16 e conforme alla direttiva 2014/53/UE. Il testo com-
pleto della dichiarazione di conformita UE e disponibile al seguente indirizzo Internet: www.rfsolutions.co.uk

LT - As, RF Solutions Limited , patvirtinu, kad radijo jrenginiy tipas Carlton-8T16 atitinka Direktyva 2014/53/ES. Visas ES atitikties deklaracijos tekstas
prieinamas sSiuo interneto adresu: www. rfsolutions.co.uk

LV - Ar so RF Solutions Limited deklaré, ka radioiekarta Carlton-8T16 athilst Direktivai 2014/53/ES. Pilns ES atbilstibas deklaracijas teksts ir pieejams
$ada interneta vietné: www.rfsolutions. co.uk

MT - B'dan, RF Solutions Limited , niddikjara li dan it-tip ta' taghmir tar-radju Carlton-8T16 huwa konformi mad-Direttiva 2014/53/UE. It-test kollu tad-
dikjarazzjoni ta' konformita tal-UE huwa disponibbli fdan I-indirizz tal-Internet li gej: www.rfsolutions.co.uk

NL - Hierbij verklaar ik, RF Solutions Limited , dat het type radioapparatuur Carlton-8T16 conform is met Richtlijn 2014/53/EU. De volledige tekst van de
EU-conformiteitsverklaring kan worden geraadpleegd op het volgende internetadres: www. rfsolutions.co. uk

PL - RF Solutions Limited niniejszym oswiadcza, ze typ urzadzenia radiowego Carlton-8T16 jest zgodny z dyrektywa 2014/53/UE. Petny tekst deklaraciji
zgodnosci UE jest dostepny pod nastepujagcym adresem internetowym: www.rfsolutions. co.uk

PT - O(a) abaixo assinado(a) RF Solutions Limited declara que o presente tipo de equipamento de radio Carlton-8T16 esté em conformidade com a Dire-
tiva 2014/53/UE. O texto integral da declaragao de conformidade estéa disponivel no seguinte enderego de Internet: www.rfsolutions.co.uk

AO - Prin prezenta, RF Solutions Limited declars ca tipul de echipamente radio Carlton-8T16 este in conformitate cu Directiva 2014/53/UE. Textul inte-
gral al declaratiei UE de conformitate este disponibil la urmitoarea adresi internet: www.rfsolutions. co.uk

SK - RF Solutions Limited tymto vyhlasuje, ze radiové zariadenie typu Carlton-8T16 je v sulade so smernicou 2014/53/EU. Upiné EU
vyhlasenie o zhode je k dispozicii na tejto internetovej adrese: www.rfsolutions.co.uk

SL - RF Solutions Limited potrjuje, da je tip radijske opreme Carlton-8T16 skladen z Direktivo 2014/53/EU. Celotno besedilo izjave EU
o skladnosti je na voljo na naslednjem spletnem naslovu: www.rfsolutions. co. uk

SV - Harmed forsakrar RF Solutions Limited att denna typ av radioutrustning Carlton-8T16 éverensstammer med direktiv 2014/53/
EU. Den fullstandiga texten till EU-forsékran om éverensstammelse finns pa foljande webbadress: www. rfsolutions. co. uk

RF Solutions Ltd. Recycling Notice Waste Batteries and Accumulators
Meets the following EC Directives: Directive 2006/66/EC

>3 Where batteries are fitted, before recycling the
product, the batteries must be removed and
disposed of at a licensed collection point.

ROHS Directive 2011/65/EU and amendment 2015/B63/EU RF Solutions battery producer number:
Specifies certain limits for hazardous substances. BPRNOOOGBO.

DO NOT
Discard with normal waste, please recycle.

WEEE Directive 2012/19/EU
Waste electrical & electronic equipment. This product must be disposed of through a licensed WEEE collection point. RF Solutions Ltd., fulfills its WEEE
obligations by membership of an approved compliance scheme. Environment Agency producer registration number: WEE/JBO104WV.

Disclaimer:
Whilst the information in this document is believed to be correct at the time of issue, RF Solutions Ltd does not accept any liability whatsoever for its accuracy, adequacy or
completeness. No express or implied warranty or representation is given relating to the information contained in this document. RF Solutions Ltd reserves the right to make
changes and improvements to the product(s) described herein without notice. Buyers and other users should determine for themselves the suitability of any such information or
products for their own particular requirements or specification(s). RF Solutions Ltd shall not be liable for any loss or damage caused as a result of user’'s own determination of
how to deploy or use RF Solutions Ltd’s products. Use of RF Solutions Ltd products or components in life support and/or safety applications is not authorised except with
express written approval. No licences are created, implicitly or otherwise, under any of RF Solutions Ltd’s intellectual property rights. Liability for loss or damage resulting or
caused by reliance on the information contained herein or from the use of the product (including liability resulting from negligence or where RF Solutions Ltd was aware of

the possibility of such loss or damage arising) is excluded. This will not operate to limit or restrict RF Solutions Ltd’s liability for death or personal injury resulting from

its negligence.

RF Solutions Ltd

William Alexander House, WilliamWay, Burgess Hill, West Sussex, RH15 SAG
Sales: +44 (0)1444 227900 Tech Support: +44 @)1444 227909
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