Radio Encoder / Decoder IC’s

Features

o 16 1/0 Telemetry Encoder/ Decoder

. Enables Easy Radio Control

. Connects directly to RF Modules

o Simple CMOS/TTL Data Interface

. Performs all Data Encryption for Reliable Operation.
. Achieves Maximum Range From RF Modules

o Fast Activation / Deactivation Time

. 16 1/0 Line Channels

. Decoder Learns up to 30 Transmitters

. Easy Learn transmitter function

. Compatible with 200, 204 and 207 series transmitters
. Outputs follow inputs in Real Time.

J One to many / many to one relationship

Hardware Features
e 4.0 - 55V Operation. (2.0 - 5.5V optional)

Typical Applications
e ‘Manchester’ Modulation e Remote Telemetry

e Alarm Systems
e Communications Systems
e High speed telemetry

e CRCError Checking
e 28 pin DIP/SOIC Package
o 16 Digital I/0 Telemetry Lines

e (Compatibility with 200 series transmitters

Description

The RF800 is a single chip telemetry device, which may be an encoder or a decoder. When combined with a
Radio transmitter / receiver it may be used to provide a remote control system with upto 16 1/0 lines.

The RF800 performs all the necessary data manipulation and encryption for a optimum range reliable radio
link whilst providing a simple user interface.

The device has been designed to obtain the maximum range from the Radio path using automatic data packet
generation with ‘Manchester’ encoding and CRC based error checking.

The RF800 is compatible with the RF Solutions 200 series range of remote control products. An ‘integrated’
remote control can be generated using any of the 200 hand held transmitters.

Ordering Information

Part Number Description Package
RF800 RF800 Encoder decoder IC PDIP package 28pin PDIP
RF800-S0 RF800 Encoder decoder IC SMT package 28pin SO
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System Operation

The RF80O0 is can be set to either encoder mode or decoder mode of operation. In all cases
transmitters must be learnt to the RF800 decoder before any outputs will operate, thus
enabling a secure telemetry system to be built with the possibility of several systems
operating within a local environment.

Achieving Optimum Range

Range is dependant on many factors including:

1. RF Power output.

2 Receiver sensitivity.

3. Antenna efficiency.

4. Local environmental conditions and any local Interference.

Given that there is a legal maximum power output which can be transmitted, and a limit on
the sensitivity of the receiver (usually constrained by cost), and that the antenna can never
achieve 0dB loss (100% efficiency), then the data type is an important aspect of the design.

The RF800 devices use a fully balanced Manchester encoded data protocol designed for
optimum use of the radio transmission path. This results in reduced bit errors and therefore
ensures maximum range.

The data format automatically includes a pre-amble, synchronisation header, followed by the
encrypted and fixed code data then a CRC check. The RF800 data packet contains a total of
150 bits, which takes 30ms to transmit when the RF800 is set to 200us element time. Thus if
the element time is set to 400us it takes a total of 60ms to transmit one data packet.

Each RF800 is programmed at the time of manufacture with a unique 16-bit serial number,
which provides a secure way of addressing RF800 devices. This provides upto 65,536 possible
addresses.

Compatibility with 200 series Transmitters:

Acting as a decoder the RF800 is compatible with the
200 series of ready to operate transmitter encoders
(such as the 204 handset as shown right).

To be compatible the RF800 must be setup as a
decoder and have its element time set to 400us. This
enables designers to easily integrate a remote control
function into an application using a ready made
transmitter.
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PIN Descriptions

RF Baud Rate:

The RF80O0 ICs are capable of being set to one of two RF data rates. The 100 / 400 Input
allows selection of either 100 or 400 us element times on the RF serial data output. The input
is read only at power up: a 1" sets 100 us and a ‘0’ sets 400us. Please note that that the
encoder and decoder must be set to the same element time. In order to operate an RF800
decoder with a 200 series transmitter the RF800 decoder must be set for 400us element
time.

Mode Pin:

The RF800 device can be configured to act as either a decoder or an encoder. This selection is
made using the mode pin. If the mode pin is held low the RF800 will act as a decoder and pin
functions will be as the description for a decoder.

If the mode pin is held high then the RF800 will act as an encoder IC and the pin functions will
be as the description for the encoder.

Oscillator:
The RF80O0 device requires an external oscillator running at 4 MHz, please refer to the
microchip datasheet for the 16F876A if more detailed information is required.

TEN / LRN:

This is a dual function pin.

. When configured as a decoder: this pin acts as Learn pin, which enables the RF800 de-
coder to learn and record the address of compatible transmitters.

. When configured as an encoder: this pin acts as a transmitter enable. This is used for
controlling the switching of power to the radio transmitter. This is an active high output.

TEN / 204:

This is a dual function pin.

. When configured as a decoder: this pin allows selection between momentary or latching
mode only when used with the 204 handheld transmitters.

. When configured as an encoder: this pin acts as a transmitter enable. This can be for
controlling the switching of power to the radio transmitter. This is an active low output.

LED:

This is a dual function pin.

When configured as a decoder: this pin acts as a learn LED drive output and gives indication of
learn (and erase) progress.

When configured as an encoder: acts as an LED drive output and gives indication of radio data
transmission.
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Typical application circuit for RF800 setup as a Decoder
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Pin Descriptions for RF800 configured as a Decoder
Pin Name Type Description
Number
1 MCLR Power | Vcc supply voltage connection
2 Mode In/Out | Selects operation as Decoder when low or Encoder when high.
RF baud rate (element time) select option.
3 100/ 400 In Logic 1" selects 100us element time.
Logic ‘0" selects 400us element time.
Learn button, puts RF800 Decoder into learn mode when mo-
4 TEN/LRN In/Out mentarily conrﬁ)ected to GND
Sets outputs to either latched or monetary for operation only
c TEN / 204 In/Out with a 204 harldnheld transmitter.
Logic “1" selects momentary mode
Logic "0" selects latching mode
6 LED Out Learn LED drive. Active low.
7 Data In/Out | Received RF serial data
8&19 GND Power | O volts.
9 0sC In Connect to 4MHz, 3 terminal resonator.
10 0SCe Out Connect to 4MHz, 3 terminal resonator.
11-18 Out 9-16 Out Logic outputs 9 to 16 (active low)
Vcc supply voltage connection.
20 vee Power Decouglpex\//vith ag100n capacitor close to the IC supply pins.
21-28 Out 1-8 Out Logic outputs 1to 8 (active low)

4 O

www.rfsolutions.co.uk




Radio Encoder / Decoder IC’s ’,gﬂ

| —

Learn Operation using momentary push switch (as application circuit for decoder)

1. Briefly press and release the learn switch.

2. The status LED will illuminate while the switch is pressed and remain on when released.

3. Operate the transmitter encoder once: status LED on the decoder will extinguish.

4. QOperate the transmitter encoder a second time: status LED on the decoder will flash.

5. After the status LED has stopped flashing the encoder has been successfully taught to
the decoder

6. This transmitter will now operate the system.

Erase operation using momentary push switch (as application circuit)

To completely erase all learned transmitters, press and hold the learn switch on the decoder
for 10 seconds. The status LED will illuminate whilst the switch is held down and when it is
released will flash while the decoder erases all memory. It may take several seconds until the
erase function is complete. After the status LED is extinguished all the encoder identities are
erased from the decoder’s non-volatile EEPROM memory.
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Typical application circuit for RF800 setup as an Encoder
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Pin Descriptions for RF800 configured as a Encoder
Pin Name Type Description
Number
1 MCLR Power | Vcc supply voltage connection
2 Mode In/Out | Selects operation as Decoder when low or Encoder when high.
RF baud rate (element time) select option.
3 100/ 400 In Logic 1" selects 100us element time.
Logic 'O’ selects 400us element time.
4 TEN / LRN In/Out | Transmitter enable active low
5 TEN /204 In/Out | Transmitter enable active high
6 LED Out Status LED
7 Data In/Out | Transmitted RF serial data
8&19 GND Power | O volts.
9 0SsC1 In Connect to 4MHz, 3 terminal resonator.
10 0sCe Out Connect to 4MHz, 3 terminal resonator.
11-18 IN 9-16 In Logic inputs 9 to 16
Vcc supply voltage connection.
20 vee Power DecouEIFjeB\//vith ag100n capacitor close to the IC supply pins.
28-21 IN 1-8 In Logic inputs 1to 8
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Technical Specifications:

Absolute Maximum Ratings

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage
to the device.

Item Rating Units

Supply voltage 41055 \%
Input voltage -0.3to VDD + 0.3 \Y
Output voltage -0.3to VDD+ 0.3 \%
Max output current 25 mA
Storage temperature -55 1o +125 °C (Note)
Lead soldering temp 300 °C (Note)
ESD rating 4000 V
Max O/P current sunk by any 1/0 pin 25 mA
Max O/P current sourced by any 1/0 pin 25 mA

RF800 Decoder / Encoder

Electrical Characteristics Min Typical Max Unit
Sg(ejrftéc/g current(average) 18 33 A
Standby current 1.8 33 HA
High level Input voltage 45Vvdd vdd V
Low level input voltage Vss .2Vss \Y
High level output voltage Vdd-0.7 \%
Low level output voltage 0.6 V
Output Pin Current rating 25 mA
LED sink current 5 25 mA

RF80OE / 800D System Characteristics

Electrical Characteristics Min Typical Max Unit
Time from RF80OE input operation to RF800D Output
asserted: S
Element time of 100uSecs 16.6 16.8 17 m
Element time of 400uSecs 66.4 66.6 66.8
Time from RF80OE input released to RF800D Output
released: ms
Element time of 100uSecs 16.6 16.8 17
Element time of 400uSecs 66.4 66.6 66.8
Decoder Momentary Output Time of operation 350 mS

Note that in momentary mode, the output will be asserted for as long as the 204 buttons are pressed.
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28-Lead Skinny Plastic Dual In-line (SP) - 300 mil (PDIP)
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nits INCHES*® MILLIMETERS
Dimension Limite Rl HOM hAX Bl WO MaX

Murnber of Pins n 28 22
Piich P 00 2.54
Top to Seating Plane A 40 AED S50 3.56 381 406
Molded Package Thickness Al 25 130 135 3.8 3.30 3.43
Base to Seating Plane A1 05 0.2a
Shoulder to Shouldsr Widih E 300 310 V325 7.62 7.7 B.25
Molded Package Width Ei 275 2EE el 589 7.24 748
Cwerall Length [ 1.345 1.366 1385 3416 34867 3618
Tig io Seating Plane L A2E 130 ki 348 3.30 3483
Lezd Thickness [+ a2 iz 5 0.20 0.25 038
Upper Lead Widih Bi 140 03 0a5 1.02 1.33 1.85
Lewar Lazd Widih 3 e .08 22 041 043 0.58
Cwersll Row Spacing g eE 320 38D A0 213 8.85 1052
Miold Craft Angle Top o 3 in 15 a 10 15
Mald Ciraft Angle Bottom E 5 i0 14 ] 11 15

" Controlling Faramster

& Significant Characteristic

MNates:

Dimensicn O and E1 doe notincluds mold flash or protresions. Kold flash or grotrusions shall nct sxceed
907 {0.254mm) per side.

JEDEC Equivalent: MO-025

Orzwing Mo, CO04-070
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28-Lead Plastic Small Outline (SO) - Wide, 300 mil (SOIC)
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Units INCHEE" MILLIMETERE
Dimensicn Limiis g i BN 11 M AK,
Mumber of Pins n 23 ]
Pitzh P A05a 1.27
Qwerall Height ! 183 J00% S04 pr ] 2.40 2.84
fiolded Packsge Thickness Al 28 05 e 224 2.3 2.32
Standofi & A1 004 003 2 0.0 1.2 0.30
Qierall Width = 38 A07 A0 10.01 1034 10.67
fiolded Fackage Width E1 et 203 e ie] T.a2 785 7.58
Overall Length ] G286 o< 12 785 1787 18.08
Chamfer Distance h i) ADza A28 0.25 1.50 0.74
Foot Length L G D033 50 .41 .84 .27
Foaot Angle Top 4 a0 4 3 a0 4 3
Lead Thicknsss G o8 01 013 023 0.23 0.33
Lead Width B 04 017 020 0.35 .42 0.51
lold Oraf: Angle Top % [ 12 i5 [ 12 i5
ald Oraf Angle Bothom p [ 12 15 i 12 ih
* Contralling Pararmeter
£ Significant Characteristic
iotes:
Dirmensions O and E1 dc not incfede mold dlash or pretrusions. Kold fliash or prodrusions shall not excesd
0107 (0.254mm’} per side.
JEDEC Equivalent: WME-013
DOrawing Mo, GOS-052
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RF Solutions Ltd. Recycling Notice

Meets the following EC Directives: Waste Batteries and Accumulators

Directive 2006/66/EC

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

DO NOT
Discard with normal waste, please recycle.

A ROHS Directive 2002/95/EC
Specifies certain limits for hazardous substances.

Environment Agency producer registration number:

WEEE Directive 2002/96/EC WEE/JBO104WV.

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.

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.

www.rfsolutions.co.uk

RF Solutions‘Ltd
William Aleéxander House, WilliamWay, Burgess Hill, WestSussex, RH159AG

Sales; +44(0)1444 227 910 Tech Support: +44(0)1444-227909



