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GENERAL DESCRIPTION

CCR (Command Controlled Radio) is a radio unit mounted with one of Circuit Design’s radio modules for
incorporation in the user’s system.

To allow the user easy control of the radio module, simple dedicated commands are provided. Without needing to be
aware of control of the radio component, the user can concentrate on designing the transmitting and receiving
protocols for the system data using the commands.

By using a UART*" interface with an on-board CPU, or a RS$232 interface for computers as the interface for
transmitting and receiving data and for issuing commands, it is possible for the user to develop systems quickly.*:

In addition, as the CCR circuit presents the very minimum of high frequency component design issues for the user’s
system, it is designed so that the characteristics of the on-board radio module can be exploited to the full.

Note: *1 UART(Universal Asynchronous Receiver Transmitter)
Note: *2 A UART-RS232 conversion board (CCR-UTR-01) with a D-Sub 9 pin connector is available as an option.

Radio module (STD-302 transceiver) CCR (CCR-STD-302)
‘:i; ”’ﬂv
A “'::»m
B + —
UART interface board
(Image shows the UART interface board for STD-302)
FEATURES
Features
> Uses an on-board CPU with a UART interface provided as standard.
> The UART board equipped with a radio module is designed specially using a high frequency circuit
design ensures stable operation of the radio module.
> The radio module and communication is controlled by a simple command system.
> The on-board type allows the CCR to be incorporated easily onto the user’s system.
> For building 1:1 and 1:N systems, the required flexible link control IDs (system ID, RX ID, TX ID) are
provided.
Applications
> Serial data transmission

RS232 and RS485 communication

> Telemetry
Water level monitoring for rivers, dams, etc. Monitoring systems for environmental data such as
temperature, humidity, etc.
Transmission of measurement data (pressure, voltage, current, etc) to a PC

> Telecontrol
Industrial remote control systems Remote control systems for factory automation equipment
Control of various driving motors
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PRODUCT LINE-UP

The table below lists the models of CCR.
The part of the product name following “CCR-* is the name of the radio module mounted.

. . Frequency band [MHZ]
CCR product name Radio channel Transceiver 229 434 869
CCR-STD-302*' Multi o) o) o) o)

Note *1: The CCR is equipped with CE certified radio modules STD-302.
For detailed regulatory compliance information, refer to the operation guide of the STD-302.
The CCR unit is designed to be integrated into the user’s host equipment.
The user is urged to verify that their own equipment, including the CCR, meets the regulatory requirements in the

relevant country before placing it on the market.

ACCESSORIES

Each CCR comes with its own antenna.

OG_CCR _v15e 4 Circuit Design, Inc



GIR=UIT DESIGN, INC. OPERATION GUIDE

APPLICATION EXAMPLE

Example 1 and Example 2 are used in basically the same way except for the difference in control voltage.

Example 1: The CCR unit is controlled by the on-board CPU.

1. With the on-board CPU with UART, it is possible to interface the CCR unit directly.
2. As the CCR unit is designed to exploit the characteristics of the radio module fully, design of the user’s circuit board
is made easier.

CCR unit User CPU
O O
GMND
&
Rxl TxD
T=D = FxD
CPU
RTS -
©T5 " with UART
CTS | RTS
RF Module
MODE |- Port
RS3I

IRESET

VGG

F3v o 5.0

Peripheral

GMND

@] O

Example 2: The CCR unit is controlled through RS232.

1. Using the RS232 port of your computer, you can develop a program for OSs such as Windows and the like.
2. By supplying power to the CCR unit with a cable, you can also isolate the radio component from your circuit board
and locate it in the most suitable environment.

CCR unit
RSE:!_? /_\
transceiver
o o 1 1
GND
—, RXD 2 2 RXD
RoD — - TXD 3 3 TXD
ro o >0 DTIR 4 /— 4 DR v
Straight ser
RTS - —DO— /47— GND 5 eable 5 GND RS232 system
cTs fa —o}- DSR 6 \,7 6 DSR
RF Madule |
MODE —< RTS 7 7 RTS
RSS| — CTS 8 8 CTS
ATk 9

33w io 50v

| 20uF D-Sub Gpin D-Sub 8pin

Note: Pull up the RESET terminal with a 47 kQ resistor.

B
0 = 0
g8 8 0
+
C
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BLOCK DIAGRAM

RSSI

+3.6Y

/ ;; T
Reset 1 C

REV
RF Y AN
% /%7 —
ASSI T
-3
=

«D = A/D

0-ouUT e
R
D-IN

vCe

GND

R F module Microcomputer A
Module ﬁ — AAA— e Ix LED

Control
7‘%4%—% Rx LED

A —— PONER LED
i

MODE MODE
/% RXD RXD
/ UART signal| gg ~J ATS
+3.6v /‘\ ¢

XD TXD
LL /RESET

CTS cTS
EEPAOM ‘ e

il

/RESET

+H
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SPECIFICATIONS

Specifications by model

- . ) . External
Model Communicati | No. of ieezi:;?/:t; ™ E$wer d;:drlaote f;gg‘é Current té)n?sr?::gge wl:,-irg:]t dimensions
on method CHs mA at 3.6v o (mounted) *4
dBm mwW bps v C g

W x D x Hmm
CCR-STD-302 429 MHz Half-duplex 40 -119 *2 10 4800 3.3-5.0 Tx=45 Rx=30 -10 - +55 38 53 x52x15.1
CCR-STD-302 434 MHz Half-duplex 64 -119*3 10 9600 3.3-5.0 Tx=45 Rx=30 -10 - +55 38 53 x52x15.1
CCR-STD-302 869 MHz Half-duplex 12 -116 *3 5 9600 3.3-5.0 Tx=43 Rx=30 -10 - +55 38 53 x52x15.1

*1: Specification of the module mounted
*4: Dimension when mounted not including the height of the connector pins

Common specifications

UART serial interface component

*2:1kHz Dev =+/-2.0 k, CCITT FILTER

*3: 1 kHz Dev = +/-2.4 k, CCITT FILTER

Synchronization

Asynchronous

Data speed

1200/2400/4800/9600/19200/38400/57600 bps

Flow control

RTS/CTS hardware control

Other parameters

Data length 8 bits, no parity, 1 stop bit

Data buffer

Transmission 255 bytes / Reception 255 bytes

OG_CCR_v15e
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PART NAMES & OPERATION

Tx LED CN2 5pin
Rx LED

Reset switch

An tenna connectors / Manu fac turer teminal

RF modu le

O O

[CRORORORCRORORORORO]
. Power LED

CN1 10pin

Note: The figure shows CCR-STD-302.

Power LED: On when power is supplied to the CCR unit.
Tx LED: On when data is transmitted.
Rx LED: On when data is received.
Reset switch: Turning on the power while pressing this button initializes the various parameters saved in the
non-volatile memory in the CCR unit. Restarting power is necessary after this operation.
The initial values of the main parameters are as follows. For details, refer to the explanation of the
commands.
Initial values for communication parameters
System ID = 0000, TX ID = 0000, RX ID = 0000
Channel CH = 00
Initial values for RS232 related parameters
Baud rate: 19,200 bps, Data bits: 8 bits, Parity: none, Stop bit: 1, Flow control: RTS, CTS hardware control
CN1, CN2: Inch pitch interface pins to your circuit board.
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PIN DESCRIPTION

CN-1

Pin No.

Pin name 110

Description

CPU
(UART)

RS232

CN1-1

GND

Ground terminal

GND

GND

CN1-2

RXD

Data input terminal

TxD

TxD

CN1-3

Data output terminal

RxD

RxD

CN1-4

I

I
TXD O
O

RTS

RTS (Request To Send) terminal
L = Data can be received
H = Data cannot be received

CTS or
Port

CTS

CN1-5

CTS I

CTS (Clear To Send) terminal
L = Data is output from the TXD terminal
H = Data is not output

RTS or
Port

RTS

CN1-6

MODE I

Operation switching terminal for binary mode or text mode
L = Binary mode (BI) or Text mode (TX)

H = Command mode (CD)

To switch to binary mode or text mode, set this terminal to
the H level (command mode), then set the internal mode
register to Bl or TX with the mode command. Then set the
terminal to the L level.

Port

DTR

CN1-7

RSSI O

Received signal strength output (Transmitter modules
excluded)

AD Port

CN1-8

/IRESET I

Reset terminal

Setting this terminal to L resets the internal CPU.

For normal operation, set the RESET terminal to H with pull
up resistance (47 kQ).

Port

CN1-9

VCC I

Power supply terminal

DC3.3t050V

A voltage higher than the lowest operating voltage of the
radio module is required.

For details, refer to the data sheet of the relevant radio
module.

Use an electrolytic capacitor of more than 220 uF between
VCC and GND.

CN1-10

GND I

Ground terminal

GND

Note: Level conversion is required for connection to RS232.

CN-2
Pin No. Pin name I/O | Description
CN2-1 GND | Ground terminal
CN2-2 GND | Ground terminal
CN2-3 /INI | Manufacturer test terminal
Always set to open.
CN2-4 GND | Ground terminal
CN2-5 GND | Ground terminal
OG_CCR v15e 9 Circuit Design, Inc
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FUNCTIONS

Example system configuration

CCR units can be used for building 1:1 systems or 1:N systems. With 1:N systems, several systems can be operated

within the same area.
By choosing system IDs at random as far as possible, you can avoid radio interference between CCR equipment of

third parties.
/ Same area \

1M Svystem n \
1M Svstem 2 \
/ 1N System 1 \
SystemiD = D001
Receive |0 0001
—p SystemiD = D001
Receive|DF 0002
SwvatemID = 000
TranzmitlD= 0001 to 0003 T
SystemiD = D001

NS =

Link ID & link conditions

Link ID
In order to transmit and receive data, CCR units have the following 3 types of 16-bit long link IDs.
Link IDs can be specified easily with commands, and they can be changed each time a data frame is sent.

1. System ID: 16-bit 0000-00FF Sets a shared ID within the system

2. TX-ID: 16-bit 0000-FFFE ID that specifies the transmitter, set to the same number as the
RXID of the destination.

3. RX-ID: 16-bit 0000-FFFF Receiving ID of the receiver, that is compared with the TX ID

included in the sent data.

Conditions for establishing a link
Adata link is established between the transmitter and receiver only if the transmitter link ID and receiver link ID match.

Transmitter link ID (System ID + TX ID) = Receiver link ID (System ID + RX ID)

1:N system transmissions

1. Decide the system ID and set it for the transmitter and receiver.

2. Set the RX ID for the receiver in the system and ensure that it does not duplicate the RX ID of another receiver.

3. Decide the destination receiver for the data, and ensure that the TX ID for the transmitter and the RX ID for the
destination receiver match.

4. Issue a data transmission command.
A transmitter link ID is automatically assigned to the user data, and a radio wave is emitted.

5. Only if the receiver link ID and transmitter link ID match, the receiver within the system outputs data from the TxD

terminal.
Note 1: By default, every CCR unit is set to ‘0000’ for TX-ID, RX-ID and System-ID.

Note 2: The upper 8 bits of the 16 bits of the system ID are for factory use only and will not be disclosed to end
users. The lower 8 bits can be set freely by the user. For details, refer to the command table.

OG_CCR v15e 10 Circuit Design, Inc
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MODE

CCR units have the following 3 modes.
1. Command mode (standard mode)
2. Text mode (for testing)

3. Binary mode (for testing)

Transmitting and receiving data is usually performed in the command mode. Use this mode in your application
program. The text mode and binary mode are provided as testing modes, however you can also make applications
within the range of these functions.

Command mode

This is the basic mode for sending and receiving using data wirelessly.

CCR unit commands consist of commands for transmitting and receiving data, and commands for control of the
parameters of the CCR unit itself.

Control of the radio module is performed automatically by the CCR unit, so you do not need to pay attention to this
aspect.

When data is received, only correctly received data is output to the user application as a receive response.

255 bytes of user data can be sent at one time.

Text mode

This mode is used to check operation using RS-232C communication software (HyperTerminal and the like) on a PC.
Text data can be input and output directly. This mode is convenient for transmitting and receiving characters entered
using a keyboard.

The input character string (max. 255 characters) is buffered until the CRLF code is received, or the buffer is filled with
255 characters and the character string is framed and transmitted.

Binary mode
This mode is used to check operation using RS-232C communication software (HyperTerminal and the like) on a PC.

All 8-bit codes (00H — FFH) can be transmitted/received as data. 225 bytes of binary data can be input or output

directly at one time.
The input character string (max. 255 characters) is buffered until the buffer is filled with 255 characters, or until the
value set for the period during which no data is input is reached, and the character string is framed and transmitted.

OG_CCR v15e 11 Circuit Design, Inc
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Diagram of the relationship between modes

Note: BIl: Binary mode

CCR Mode Reqister

Bl ch T
41— @Ol 41— ESC code
L Bl ] D T T3
(Hi CCR Iritizize BT
MODE=H MODE=H MODE=H
MODE [ $ [ | 2
(DTR) ¥ [ ¥ [ ¥ [
@hDEl @hDCD EMOTH
¥ MODE=L MODE=L MODE=L
(L CD
CD: Command mode TX: Text mode

Note: When using HyperTerminal, the DTR line is always at H level and the MODE terminal is at L level.

When the MODE terminal is at Low level
1. Inthe command mode if the @MDTX command is issued, the CCR unit mode register is set to TX, which is the
text mode. Issuing the ESC code returns from the text mode to the command mode.
2. In the command mode if the @MDBI command is issued, the CCR unit mode register is set to Bl, which is the

binary mode. From the binary mode the CCR unit will not return to the command mode unless it is initialized. To
initialize the CCR unit, turn on the power while pressing the RESET switch.

3. By setting the MODE terminal to High level, the CCR unit will be set to the command mode whatever the setting
in the CCR unit mode register (irrespective of the current mode).

When the MODE terminal is at High level
1. The CCR unit is set to the command mode irrespective of the setting in the CCR unit mode register.

OG_CCR_v15e
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HOW TO DEVELOP A PROGRAM FOR A SYSTEM USING THE CCR

Control of the CCR unit is performed by issuing commands and processing the subsequent response (including the
data received).

The CCR unit has 3 modes, however the only mode required for making practical applications is the command mode.
The following explains the items necessary for developing a user program, focusing on the command mode.

CCR OPERATION & USAGE

Hardware

1.

The radio transmission rate of the CCR unit is fixed as follows. Note that this is different from the rate of the
UART (RS232) interface. In addition, besides the user data, data consists of a frame structure with a
preamble, control data, error checking data and so on added in order to achieve communication.

a. CCR-STD-302 9,600 bps

RS (RTS) and CS (CTS) hardware flow control is used for the serial interface of the CCR unit.

The RTS signal is the output signal from the CCR unit to the user system, and when RTS is Low the CCR can
receive data. When RTS is High, the internal data buffer is full and it cannot receive.

The CTS signal is the input signal from the user system, and when CTS is Low the CCR can output data.
When CTS is high, data output stops.

3. The modes (command, text, binary) of the CCR unit are switched as follows.

a. Switching between the command mode and binary mode
To switch from the command mode to the binary mode, issue the @MDBI command, then set the MODE
terminal to Low. To switch from the binary mode to the command mode, set the MODE terminal to High.
b. b. Switching between the command mode and text mode
To switch from the command mode to the text mode, issue the @MDTX command, then set the MODE
terminal to Low.
To switch from the text mode to the command mode, set the MODE terminal to High.
To switch from the text mode to the command mode with the MODE terminal at Low, issue the ESC code
(escape code: 1B hex).

Software

1.

2.

When transmitting and receiving user data frames, the CCR unit outputs only frames that are received
normally, and discards those frames that experience errors. There is no response issued for such frames.
If the following link conditions are not met, the transmitter and receiver cannot communicate.
a. Both devices have the same system ID.
b. The RX ID of the receiver and the TX ID of the transmitter are the same.
c. The channel used by the transmitter and the receiver are the same.
Transmission timing
When transmitting data, if the channel selected is being used by other equipment, there is a possibility that the
devices will not be able to communicate with each other due to interference. To avoid this, the user program
should check whether the channel is being used before transmitting data, and radio waves should not be
emitted if the channel is clearly being used. The RSSI level (field strength) reading command is used to check
the channel.
a. First set the transmission channel, and issue the CH command. Example: @CHO00
b. After checking the CH response, issue the RS command to read the RSSI level of the channel.
Example: @RS
c. Process the RS response.
The RSSI level obtained with the RS response is an 8-bit AD converted value (hex) of the CCR control
CPU.
CCR error response
The CCR returns the error codes shown in the error code list.

OG_CCR v15e 13 Circuit Design, Inc



GIR=UIT DESIGN, INC.

Command transmission

Issuing commands
For example it is acceptable to feed the characters of a command such as @CHO3cg.r to the UART sequentially.
Note @: @ (40 hex) = prefix crLr: CR (0D hex) = carriage return, LF (OA hex) = line feed
a. With the on-board CPU
To issue a command, first prepare the command data, then feed it to the UART 1byte at a time from the front. As
the UART applies transmission interrupt with each byte transmitted, ensure that all bytes of the command are
transmitted within that routine.
Example: With @CHZOCRLF
As transmission interrupt is applied automatically when the first @ is sent with discretionary timing, ensure that
the next byte C is sent within the transmission interrupt routine. As transmission interrupt is stopped when all the
characters within the command have been sent, obtain a suitable command size including a terminator, and
keep the number of transmissions within that size.

b. With a program for OSs such as Windows
Feed already prepared command strings to an RS232 processing component or the like.

Issuing data transmission commands (DT)
Example: With the 5-byte transmission data #%&45.

Make the command string @DTO05#%&45¢R_ -

First obtain the 2 digit hex value for the number of bytes of the transmission data (#%&45), and put the DT command
data size component in ASCII characters. The response is *DT=05¢g.f.

The CCR unit can send a data size of 255 bytes or less at one time.

Issuing commands continuously

You cannot issue commands successively as in @CHO3cr r@IR003cr F@ITcrer. In other words, there is always one
response corresponding to one command, and the next command should not be issued until this response has been
confirmed.

The procedure is as follows.

1. Issue the command @CHO3cr.F Confirm (process) the response *CH=03¢g_F.
2. Issue the command @IR0033cgr.F Confirm (process) the response *IR=0033¢g_r.
3. Issue the command @ITcrr Confirm (process) the response *IT=0005¢g .

Process for issuing commands continuously

Preparation
1.Create a transmit command string
Example: @ RFFFF + CRLF
@CH00 + CRLF
@RS+ CRLF
2.Setthe number of the command string
3.Enableissuing of the command
R
Checkthe response to the
previous command and set the flag
~
%an acommand
\be issued ?

“Are there anyremaining
command strings ?

o
- 5
Qe
e
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Response reception

Responses
Responses are returned by the CCR unit in the following cases.
1. When a command is issued (control response)
2. When data is received from other radio equipment within the system (receive response = DR response)

Response structure

All responses start with the prefix *’, and the response name is the 2 ASCII characters of the corresponding
command. The DR response is the response indicating the sent data, and it corresponds to the transmitting end DT
command.

After the 2 character response name comes ‘=’, followed by bytes that indicate a parameter, value or data.

At the end of the response, the 2 character terminator CRLF (0D, OA hex) is appended.

Example: *CH=1 BCRLF *|R=3OAFCR|_F *DR=OBG66666666660RLF

Response type
Responses consist of the following 3 types, and each type must be processed separately.

1. 2 character response: The response parameter is a 2 character response
DT, CH, RS, BR, PB, SB, MD, TC, TB, CT, EM, ST, VR
Example: Issue the command @CH2A Response: *CH=2A
The value 2A consists of 2 ASCII characters that express a hexadecimal number

2. 4 character response: The response parameter is a 4 character response
IS, IR, IT
Example: Issue the command @IR800F Response: *IR=800F cr.¢
The value 800F consists of 4 ASCII characters that express a hexadecimal number.

3. DR response: Response when data is received
Example: When a reception response with 10 bytes (OA hex) is received.
Response *DR=0A5555555555¢R,
The value OA consists of 2 ASCII characters that express a hexadecimal number.
After the data size comes the number of bytes of data indicated.

Response processing
First, the response data that enters the UART from the CCR unit is received by the ring buffer. If there is data in the
ring buffer, the response identification routine takes 1 byte at a time and performs interpretation of the response. After,
the processing routines diverge in accordance with each response.
To determine the response type, prepare a table of all responses, and make a comparative judgment.
It is convenient to use the table position number corresponding to the response to branch to the processing routine
corresponding to the response.
Arrange the responses in the table divided into groups by response type.
Arrange the responses in the table divided into groups by type.

Example table:

Array [DR’, ‘IT’, 'IR’, ‘IS’, 'DT’, ‘CH’, ‘RS’, ‘CA, ‘MD’, ‘BR’, ‘SB’, ‘PB’, ‘TC’, ‘TB’, ‘CT’, ‘EM’, ‘'VR’, ‘ER’, ‘'ST7]
Response values are ASCII strings that express a numerical value, so when using values, provide a routine to
convert the ASCII characters into numerical values. For example, when data is received, the DR response value
indicates the amount of user data received, so this is converted to a numerical value and the data is obtained with that
value.

OG_CCR v15e 15 Circuit Design, Inc
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ain loop
Start with loop mode 0 (LM =0)
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inthe RE 7 RB: Ring buffer
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RD: Read data
o
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determingtion
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Lhi=30 Lhi=Z20 LhE10
Lh25 Lh25 =15 Other LW processing
DR response processing
PAoquire amount of data
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CREATING AN AIR MONITORING FUNCTION

The air monitoring function obtains the radio input level of the receiver and monitors the radio wave status of the field.
The CCR unit can get the RSSI level of the designated channel by issuing the RS command.

The air monitoring function can be achieved by designating a special ID for obtaining the RSSI level as the RX ID
(IR=FFFF), and outputting the RSSI level to the graph-making component and the like while obtaining the RSSI level
of each channel sequentially.

Note:

When the transmitting and RX ID is FFFF, the system is reserved so the CCR unit performs special operations. When
IT=FFFF, data cannot be transmitted, and when IR=FFFF, even if the link ID matches, received data is not output and
only the RSSI level is output.

Setting the RX ID only once at the beginning is acceptable.

The procedure is as follows.
1. Issue the command @IRFFFF.
This setting is made only once at the beginning.
2. Issue the command @CH##.
Designate the channel whose RSSI level you will gather. ## is the hexadecimal value to express the channel.
3. Issue the command @RS.
This obtains the RSSI level.
4. The RSSI level obtained is output as graph components and so on.
5. Repeat steps 2 to 4.

Note: Be sure to confirm the response to the CH command issued first before issuing the RS command.

ACHIEVING DATA TRANSMISSION

The CCR unit can send a data size of 255 bytes or less at one time. When transmitting data in excess of 255 bytes,
you will need to incorporate a transmission protocol.

When transmitting and receiving user data frames, the CCR unit outputs only frames that are received correctly, and
discards those frames that experience errors. There is no response issued for dropped frames.

When transmitting large volumes of data such as files, it is performed using two-way communication such as ARQ
(Automatic Repeat Request), in order to provide measures against dropped frames caused by radio communication
errors. Data frames include frame numbers and the like, and these are used as the criteria for ARQ.

Note:

Do NOT use commands not available to the CCR unit that you are using.

OG_CCR v15e 17 Circuit Design, Inc
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COMMAND & RESPONSE

The following types of CCR command and response are available.

1. Transmit command: Command issued to transmit user data.

2. Receive response: Response when the user data is received from the transmitter.
3. Control command: Command issued to control the CCR unit.

4. Control response: Response to the command issued.

Transmit command format
Prefix + command name + value + user data + terminator

Prefix: ‘@’ = [40] hex, a code that indicates the front of the command string.
Command name: The 2 ASCII characters ‘DT’. Specified with upper case or lower case characters.

Value: Specifies user data size with a hexadecimal number.
User data: Byte sequence of user data.
Terminator: A 2 character code that indicates the end of the command.

Cr (carriage return: ‘Cr’ = [0D] hex) + Lf (line feed: ‘L’ = [0A] hex)
In the explanation, the terminator is shown with CgLg “.

Example command:

Command string Hex code actually sent to the CCR unit
@DT06abc123CRrL¢ 40,44,48,30,36,61,62,63,31,32,33,0D,0A
Receive response format

Prefix + response name + ‘=" + value + user data + terminator

Prefix: ‘¥’ = [2A] hex, a code that indicates the front of the response string.
Response name: The 2 ASCII characters ‘DR’.

Value: 1 byte hexadecimal value to show the size of the user data. Specified by 2 ASCII characters.
User data: Byte sequence of user data.
Terminator: A 2 character code that indicates the end of the command.

Ck (carriage return: ‘Cr’ = [0D] hex) + L (line feed: ‘L¢’ = [0A] hex)

Receive response example:
Response character string Hex code actually returned from the CCR unit
*DR=06abc123CgL¢ 2A,44,52,3D,30,36,61,62,63,31,32,33,0D,0A

Control command format
Prefix + command name + value + terminator

Prefix: ‘@’ = [40] hex, a code that indicates the front of the command string.
Command name: 2 ASCII characters. Specified with upper case or lower case characters.
Value: Value corresponding to the relevant command.
Terminator: A 2 character code that indicates the end of the command.
Cr (carriage return: ‘Cr’ = [0D] hex) + L (line feed: ‘L’ = [0A] hex)

Example command:
Command string Hex code actually sent to the CCR unit
@CH1FCRrLe 40,43,48,31,46,0D,0A
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Control response format
Prefix + command name + ‘=" + value + terminator

Prefix: ‘¥’ = [2A] hex, a code that indicates the front of the response string.
Command name: 2 ASCII characters for the received command.
Value: Result value corresponding to the relevant command.
Terminator: A 2 character code that indicates the end of the command.
Cr (carriage return: ‘Cr’ = [0D] hex) + L (line feed: ‘L’ = [0A] hex)

Command response example:
Response character string Hex code actually returned from the CCR unit
*CH=1FCgrLr 2A,43,48,3D,31,46,0D,0A

COMMAND OPTIONS

By specifying the option /W’ as continuation of a command, command value can be fixed in the EEPROM within the
CCR unit.
The next time the power is turned on, the contents of the EEPROM are set to the initial values.

The commands that can specify the option /W’ are as follows.
CH, IT, IR, IS, BR, PB, SB, MD, TC, TB, CT, EM
Example: Fix the system ID at 0005 hex
Command to the CCR: @IS0005,0000/WCRLF
Response from the CCR: *WR=PSCgL¢
*|S=0005CRrLr

Example: Set the channel to Ch10 and fix it in the EEPROM.

Command to the CCR: @CH10/WCRLf
Response from the CCR: *WR=PSCgL¢
*CH=1 OCRLF

OG_CCR v15e 19 Circuit Design, Inc



CIRZUIT DESIGN, INC.

COMMAND & RESPONSE TABLE

This is a list of CCR-STD-302 commands and responses.

Transmit commands
Command type Functions Command & control response

Transmit command Transmission data input @DT/*DT

Receive responses
Response type Functions Receive response
Receive response Received data *DR

Control commands & control responses

Command type Functions Control command & control response
RSSI level @RS/*RS
TXID @IT/HIT
RXID @IR/*IR
System ID @IS/*IS
Radio receiving level reference value @SG/*SG
UART baud rate @BR/*BR

UART parameter setting commands UART parity @PB/*PB
UART stop bit @SB/*SB
Operation mode setting @MD/*MD
Command mode input waiting time @TC/TC
No input in binary mode @TB/*TB

CCR unit setting commands Link data continuous transmission @CT/*CT
Error display setting @EM/*EM
Radio module model name @ST/*ST
ROM version @VR/*VR
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COMMAND AND RESPONSE DETAILS

Transmit command
@DT  Transmit data
@ + DT + data size + data + CgrL¢
Data size is specified by 2 hexadecimal ASCII characters.
The maximum data size that can be sent at one time is 255 bytes.
When the CCR receives the @DT command, it performs data transmission and returns a command response at
the same time.
Format @DT#HEXXXXXX....XXXXCrL¢
## data size shown in hexadecimal
XXX, .. XXX: data max. 255 bytes
Example: Transmit 20-byte data (14H) 012345ABCD@$%CIRCUIT
Command to the CCR: @DT14012345ABCD@$%$%CIRCUITCRLE
Response from the CCR: *DT=14CgL¢

Receive response

*DR Receive data
When the CCR receives user data, the received data is output following the *DR response.
Example: Transmit 20-byte user data (14H) 012345ABCD@%$%CIRCUIT
Response from the CCR: *DR=14012345ABCD@$%%CIRCUITCrL-

Control command & control response

@BR UART baud rate
Sets the UART baud rate
Default: 19
Value: 12 =1,200 bps 24 =2,400bps 48 =4,800 bps 96 = 9,600 bps
19 =19,200 bps 38 =38,400 bps 57 =57,600 bps
Example: Change to 57,600 bps
Command to the CCR: @BR57CkL-
Response from the CCR: *BR=57CrLr

@CH Frequency channel
Default and channel settings: Refer to the item CHANNEL SETTING.
Sets the channel to be used. Specify the channel following @CH with 2 hexadecimal ASCII characters.
Example: Change the channel to 07CH
Input to the CCR: @CHO7CRL¢
Response from the CCR: *CH=07CxLr

@CT Link data continuous transmission
Continuously transmits link test data. When continuous transmission is enabled, the CRLF code is transmitted
repeatedly from the CCR. If there is any input data during transmission, the data is transmitted.
Default: OF

Value: ON: Continuous transmission ON OF: Continuous transmission OFF
Example 1: Set to Continuous transmission ON

Input to the CCR: @CTONCKRKL¢

Response from the CCR: *CT=ONCRrLr
Example 2: Set to Continuous transmission OFF

Input to the CCR: @CTOFCRrLF

Response from the CCR: *CT=0OFCgLr
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@EM  Error display setting (Refer to ERROR CODE LIST)
Sets the display of errors returned when a command is input either to code display or text display.
Default: CD

Value CD: Code display TX: Code and text display
Example 1: Change the error display to code display

Input to the CCR: @EMCDCRLF

Response from the CCR: *EM=CDCgL¢
Example 2: Change the error display to text display

Input to the CCR: @EMTXCRLF

Response from the CCR: *EM=TXCRgLr

@IR RX-ID Refer to ISystem-ID
Default; 0000
Value: 0000 - FFFF
(FFFF only is a special setting. When FFFF is set, the receiver outputs the RSSI level only and does not output the
receive data.)
Example: Change the RX-ID to 1234

Input to the CCR: @IR1234CRL¢
Response from the CCR: *|R=1234CgL¢
@IS System-ID

Default: 0000
Value: 0000 - FFFF
System ID is common to transmission/reception and generates CCR link-ID code of 32 bits in a pair with the
above-mentioned TX-ID or RX-ID. The system ID consists of 16 bits. However only the lower 8 bits can be changed
by the user, in the range of 0000-00FF.
To change the system ID, it is necessary to input a 4-digit number in addition to the new ID setting. These 4 digits
can be set freely.
Transmitting CCR unit ID: System-ID + TX-ID (total 32 bits)
Receiving CCR unit ID: System-ID + RX-ID (total 32 bits)
Example: Set the System-ID to 0012 (set the arbitrary 4-digit number to 0000)
Input to the CCR: @I1S0012,0000CRLF
Response from the CCR: *|S=0012CrL¢

@IT TX-ID Refer to /ISystem-ID
Default: 0000
Value: 0000 - FFFE (Note that data is not transmitted when FFFF is set)
Example: Change the TX-ID to 00A5
Input to the CCR: @ITOOA5CRLE
Response from the CCR: *IT=00A5CRgLF

@MD  CCR operation mode setting
Specifies the CCR operation mode.
Default: CD
Value CD: Command mode TX: Text mode BI: Binary mode

Note: No commands can be used except in the command mode (CD).

Example 1: Change to the text mode

Input to the CCR: @MDTXCRLE
Response from the CCR: *MD=TXCgLr

Example 2: Change to the binary mode

Input to the CCR: @MDBICRLF
Response from the CCR: *MD=BICRrLr
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@PB UART parity
Sets the UART parity with a parameter value following @PB.

Default: NO
Value: NO = None EV = even OD = odd
Example: Change to even parity

Input to the CCR: @PBEVCkL¢

Response from the CCR: *PB=EVCRrLF

@RS RSSI level
By inputting the @RS command, the received signal level of the currently set channel can be acquired.
Example: Acquire the current channel RSSI level
Input to the CCR: @RSCRrLF
Response from the CCR: *RS=81CgLr (RSSI level 00 — FF)

@SB UART stop bit
Sets the UART stop bit with a parameter value following @SB.

Default: 01
Value 01 = Stop bit 1 02 = Stop bit 2
Example: Change to Stop bit 1
Input to the CCR: @SBO01CRrLE
Response from the CCR: *SB=01CRrLr

@SG Radio frequency received signal level reference value acquisition
Acquires the reference value in order to determine the radio frequency absolute received signal level.
When each CCR is shipped from the factory, the receive level at -100 dBm as measured with the SSG (standard
signal generator) as the standard, and the gradient (increase in 10 dB steps) is written in the EEPROM. Using this
value, the absolute level of received signal at the receiving channel can be determined.

Value:
13 =-130 dBm, 12 =-120dBm, 11 =-110 dBm, 10 =-100 dBm, 90 =-90 dBm, 80 =-80 dBm, 70 =-70 dBm.
When 00 = -100 dBm is used as the reference, it acquires the gradient value.

Example:

Obtain the received signal level at -100 dBm. Recene
Input to the CCR: @SG10CRLF

Response from the CCR: *SG=7CCgrL¢

255 (FF)

205(CD)

Example:
Obtain the gradient of the CCR received signal level o B i e e
characteristics with the reference set at -100 dBm. 124(1¢) 7
Input to the CCR: @SGO0CRLF =
Response from the CCR: *SG=1BCgL¢

ssue BS000 'jcomand lo gel fhe value

16(10)
0(0)

-140 -130 -120 -10 -100 -90 -80 -0
Receive level [dBm]

@ST  Model name of the radio module mounted on the CCR unit
Obtains the model name of the radio module mounted on the CCR unit.

Value: 07: STD-302 429 MHz 08: STD-302 434 MHz 09: STD-302 869 MHz
Example:
Input to the CCR: @STCRrLe

Response from the CCR:
*ST=08CrLr (When the error display setting = CD)
*ST=08CgrLs: Module type STD-302 434MHzCrL¢ (When the error display setting = TX)
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@TB No input in binary mode

When the length of time with no input exceeds the setting time, transmission of data in the buffer starts.

Default:10 hex (0.512 s)

Value: 01 -FF: 1 count=32ms

Example: Set to 20 hex (1.02 s)
Input to the CCR:
Response from the CCR:

@TB20CkL:
*TB=20CRrLr

@TC Command mode input waiting time
If command input is not completed within the time set, the incomplete character string is canceled and the unit

returns to the first input status.

Default: 00 hex(No limit for input time)

Value: 00 (No limit)
Example: Set to 0A hex(10.24 s)
Input to the CCR:
Response from the CCR:

@VR Program version

01 —-FF: 1 count=1.024 sec

@TCOACKL:
*TC=0ACRLF

Obtains the program version of the CCR unit.

Example:
Input to the CCR:
Response from the CCR:

ERROR CODE LIST

Code
ER=01
ER=02
ER=03
ER=04
ER=05
ER=06
ER=07
ER=08
ER=09
ER=0A
ER=0B
ER=0C
ER=0D
ER=0E
ER=0F
ER=10
ER=11
ER=12
ER=13
ER=14
ER=15
ER=16
ER=17
ER=18
ER=19
ER=1A
ER=1B

OG_CCR_v15e

@VRCRL-
*VR=11 Ver1.1 2002/08/29 15:00CxL¢

Description

Command error:

Channel data volume error
Channel data error

Channel data format error

Tx data volume error

Tx data format error

Can not be in tx mode, rdy port high
RSSI command format error

Error message command format error
Baud rate format error

Write command format error

Mode command format error

Tx id data error

Tx id data format error

Rx id data error

Rx id data format error

TC data error

TB data error

Command input time over error
Module type set command data error
Tx continue command format error
Pass word error

System id data error

System id data format error

Car command format error

Parity command format error

Stop bit command format error

24
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CHANNEL SETTING ( : default)

The following table shows the channel number and corresponding radio frequency for each model of CCR.

CCR-STD-302 429 MHz
Channel Frequency Channel Frequency Channel Frequency
Dec. (Hex) MHz Dec. (Hex) MHz Dec. (Hex) MHz

7(07) 429.2500 21(15) 429.4250 35(23) 429.6000
8(08) 429.2625 22(16) 429.4375 36(24) 429.6125
9(09) 429.2750 23(17) 429.4500 37(25) 429.6250
10(0A) 429.2875 24(18) 429.4625 38(26) 429.6375
11(0B) 429.3000 25(19) 429.4750 39(27) 429.6500
12(0C) 429.3125 26(1A) 429.4875 40(28) 429.6625
13(0D) 429.3250 27(1B) 429.5000 41(29) 429.6750
14(0E) 429.3375 28(1C) 429.5125 42(2A) 429.6875
15(0F) 429.3500 29(1D) 429.5250 43(2B) 429.7000
16(10) 429.3625 30(1E) 429.5375 44(2C) 429.7125
17(11) 429.3750 31(1F) 429.5500 45(2D) 429.7250
18(12) 429.3875 32(20) 429.5625 46(2E) 429.7375
19(13) 429.4000 33(21) 429.5750

20(14) 429.4125 34(22) 429.5875

CCR-STD-302 434 MHz
Channel Frequency Channel Frequency Channel Frequency
Dec. (Hex) MHz Dec. (Hex) MHz Dec. (Hex) MHz

0(00) 433.200 22(16) 433.750 44(2C) 434.300
1(01) 433.225 23(17) 433.775 45(2D) 434.325
2(02) 433.250 24(18) 433.800 46(2E) 434.350
3(03) 433.275 25(19) 433.825 47(2F) 434.375
4(04) 433.300 26(1A) 433.850 48(30) 434.400
5(05) 433.325 27(1B) 433.875 49(31) 434.425
6(06) 433.350 28(1C) 433.900 50(32) 434.450
7(07) 433.375 29(1D) 433.925 51(33) 434.475
8(08) 433.400 30(1E) 433.950 52(34) 434.500
9(09) 433.425 31(1F) 433.975 53(35) 434.525
10(0A) 433.450 32(20) 434.000 54(36) 434.550
11(0B) 433.475 33(21) 434.025 55(37) 434.575
12(0C) 433.500 34(22) 434.050 56(38) 434.600
13(0D) 433.525 35(23) 434.075 57(39) 434.625
14(0E) 433.550 36(24) 434.100 58(3A) 434.650
15(0F) 433.575 37(25) 434.125 59(3B) 434.675
16(10) 433.600 38(26) 434.150 60(3C) 434.700
17(11) 433.625 39(27) 434.175 61(3D) 434.725
18(12) 433.650 40(28) 434.200 62(3E) 434.750
19(13) 433.675 41(29) 434.225 63(3F) 434.775
20(14) 433.700 42(2A) 434.250

21(15) 433.725 43(2B) 434.275
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CCR-STD-302 869 MHz

OG_CCR_v15e

Channel Frequency Channel Frequency Channel Frequency
Dec. (Hex) MHz Dec. (Hex) MHz Dec. (Hex) MHz
0(00) 868.0000 28(1C) 868.7000 56(38) 869.4000
1(01) 868.0250 29(1D) 868.7250 57(39) 869.4250
2(02) 868.0500 30(1E) 868.7500 58(3A) 869.4500
3(03) 868.0750 31(1F) 868.7750 59(3B) 869.4750
4(04) 868.1000 32(20) 868.8000 60(3C) 869.5000
5(05) 868.1250 33(21) 868.8250 61(3D) 869.5250
6(06) 868.1500 34(22) 868.8500 62(3E) 869.5500
7(07) 868.1750 35(23) 868.8750 63(3F) 869.5750
8(08) 868.2000 36(24) 868.9000 64(40) 869.6000
9(09) 868.2250 37(25) 868.9250 65(41) 869.6250
10(0A) 868.2500 38(26) 868.9500 66(42) 869.6500
11(0B) 868.2750 39(27) 868.9750 67(43) 869.6750
12(0C) 868.3000 40(28) 869.0000 68(44) 869.7000
13(0D) 868.3250 41(29) 869.0250 69(45) 869.7250
14(0E) 868.3500 42(2A) 869.0500 70(46) 869.7500
15(0F) 868.3750 43(2B) 869.0750 71(47) 869.7750
16(10) 868.4000 44(2C) 869.1000 72(48) 869.8000
17(11) 868.4250 45(2D) 869.1250 73(49) 869.8250
18(12) 868.4500 46(2E) 869.1500 74(4A) 869.8500
19(13) 868.4750 47(2F) 869.1750 75(4B) 869.8750
20(14) 868.5000 48(30) 869.2000 76(4C) 869.9000
21(15) 868.5250 49(31) 869.2250 77(4D) 869.9250
22(16) 868.5500 50(32) 869.2500 78(4E) 869.9500
23(17) 868.5750 51(33) 869.2750 79(4F) 869.9750
24(18) 868.6000 52(34) 869.3000
25(19) 868.6250 53(35) 869.3250
26(1A) 868.6500 54(36) 869.3500
27(1B) 868.6750 55(37) 869.3750
26
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OUTLINE DRAWING

Outline drawing 1
When attaching the CCR unit to a circuit board, make the area beneath the CCR ground pattern to ensure the

widest possible ground area, and do not place components there in order to ensure the high frequency

characteristics.
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Outline drawing 2
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SIMPLE OPERATIONAL CHECK USING
HYPERTERMINAL

Note: We recommend that you use the dedicated ‘CCR evaluation program’ for
performing operational checks and evaluation of the CCR unit.

You can also perform a simple operational check using the Windows accessory
HyperTerminal. The following is an explanation of how to use HyperTerminal,
and cautions when using the program. Please read the detailed explanation of
the commands before starting the evaluation.

When performing evaluation using a computer, mount the CCR unit on a
UART-232C conversion board.

Preparing the CCR unit
Before starting the evaluation, turn on the power while pressing the RESET
switch to initialize the CCR internal non-volatile memory. The initial values of the
parameters are as follows.

Initial values for communication parameters

System ID = 0000, TX ID = 0000, RX ID = 0000

Channel CH = 00

Initial values for RS232 related parameters

Baud rate: 19,200 bps, Data bits: 8 bits, Parity: none,

Stop bit: 1, Flow control: RTS, CTS hardware control

Note: Initialization using the RESET switch initializes all of the CCR unit
parameters, so do not press it for any other reason than initialization.

Evaluation using HyperTerminal

Start up HyperTerminal, then set the communication parameters using the
example shown at right for reference.

Refer to the Cautions for important information.

Issue the various commands from the keyboard.

Refer to the section on modes for evaluating the different modes.

OG_CCR_v15e

HyperTerminal settings

29

COM1 Properties

Part Settings |

21x|

Bits per second: |k
Daabits[s 7]
Paiity: m

Stop bite: lﬁ

FElow contral: m

Hestore Defaults |

o

Cancel | Apply

ASCII Setup i

2|

— ASCI Sending
I Send line ends with line feeds
[+ : Echo yped characters locallg

Line delay: |IJ millizeconds.

Character delay: |D milizeconds.

— ASCI Receiving
[T &ppend line feeds to incoming line ends
[~ Force incoming data to 7-bit ASCI
[ wrap lines that exceed teminal width

o]

Cancel |

CCR Properties

Carnect Ta 58“""95|
— Function, amow, and ctrl keys act as
&+ Teminal keys ' Windows keys
Backspace key sends
(6‘ Ci+H " Del € Chl+H, Space, Ciil+H
|

Emulation:

i

WT100 i Terminal Setup... |
Telhet terminal 1D: IVT1 i}

Backscral buffer lines: !SDD 3:

[~ Play sound when connecting or disconnecting

Input Translation.. |

T

0K | Cancel

Cautions when using HyperTerminal

1.

CRLF in the detailed explanation of
commands means the “Enter” key on
the computer keyboard. When testing
the commands with HyperTerminal or
the like, press the “Enter” key for CRLF.
However, the “Enter” key on the number
keypad outputs ‘CR’ in HyperTerminal,
so it should not be used.

With HyperTerminal, pressing a key
outputs the corresponding code, so the
“Backspace” key and “Delete” key
should not be pressed.

With HyperTerminal, the DTR line is
always fixed at High Level and cannot
be controlled
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OPERATION GUIDE

EVALUATION KIT

The evaluation kit allows you to perform various evaluations from a computer (Windows) using the RS232 interface.

EVALUATION KIT COMPONENTS

UART-RS232 conversion board (CCR-UTR-01) 2
Evaluation software (on CD) 1

CCR operation guide (on CD)

RS232 straight cable 1.8 m x 2

9 v battery holder 2

Note: Battery not included

Evaluation software screens

Eile Setting Help

Command made

By | Comnand | Text

m0SR OOTR I .
e B comport | [GGR-5T0-a0z 4zainz @l 000

=lolx|

B Close

= Control window o Tranemission test 1 [ o* Trnemission test2 [ Armontor |

xSB=01
@g%'\ %%%%X%X%X%X%X%%%%Z%%%X%X%X%X
DT =

[ Sereen made ——
frao fr6
o = @ Charscren/ B [ eon v rex_ |
Clear input line / FIO @
[BCH = [@dt 10 2R R Rt e kAt AL A n R R A e et  Transmission
Data  Tempate
‘DT Command Read parameter / Default ID, GH Conversian
transmission data auto assignment
5 Comrmunication UART/RS232C Hex [0 —

,ﬂ A Set

Data size(0.255) COREg

Default ID, CH

Decimal [0 Elt

Character  Select

(Command made _[Prt: COMI / Rate: 19200 bps _[Response > DT \Value > §1Ch (28)) I Girouit Design , ING.

Control window

Eile Cettine Help

~=1aix|

Gommand made SR @ DTR
Einory | Comment| - Test{ | mOTS B | COMiporiclose || [FTO-802-234 Rl 0000h:21 m:00s W ARSI
= Gontrol window | &% Teansmission test 1 &5 Transmission test 2 Air manitar |
Air monitoy [ Frequency domain ] STD-302-434 Filename: . AMF Date Z[I[I}/[IZ/[I] 16:16:58
CCR receiwe level check Fun 434.275 MHz / Level: 112 Threshold
250
0
200 -
&
2
= i3
By i
] LSS
= o
4 10 é
B
&
50 t-130 B,
0 : Ak ¥ Peak hold
02 4 6 81012141618202224262830 3234363840 424446 48505254 56586062 I Peok clear

Air monitor [ Frequency domain J

Start-ch [T | End-eh B3~ OS(ar(I

fE  Frequency domain Time domain |

User memo [COR ressive level check

Gilaph save / load / print
Save Print
Load Save as EMF
Stamp

Date/Time  [z003/02/03 16215:59 File Name [testTFHF

Command mode [Port: GOM1 / Rate: 13200 bps [Response > RS [value > 386 (1023 | Gircuit Desien . ING:

Operation guidefSoftware
[

UART-RS 232 comersion board x 2

RB232 cahle x 2 Battery haolderx 2

=] 3|
Gommand mode W DSR @ DTR [ 0000h:07m 085 |
B [commare] EiTees | MIGTS TS e  —| LEE

Gontrol window | o Trrsmison test 2 [@ A mentor |

[296C38EESIED48C78CD14513F8592B73C | [124C7CBB655967408A5B26104B35CTF 191818249E9521F89F7F69E03B5FODD84TF62481 o]

Fiesze [ 5758  byte

<@ Clear buffer / F9

4 Transmission

Open file

[4FE300FF008A86CCE78FB3FFO05AF3B3C 5E29E7846(]CFIB49E61DE31D73319ECBCISCEZA8/ 6F51B9B70418C7332B44C0B1BAISD
[2E63A2BI 1 EE FSE2A48600643464F BF7707DABBOD2745B204F 4 7BEBABBB74B8B8 1E70F324E49C42EE33EAT7283935CB3AD15
538428 A6F6337BID3SEES 105AEITET472 4545747871 C3AABBDAEOE4E1277BF39E7D75AD5F5DK F4B3964170ECCBIOEEADS
137998C96C79FBAEB04ACEBESEAD 145286 046 7EEE373703FBDCBEY5047C19D26DAEFE206866F03354437493DC2B2E098D396193EB
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Cautions

e As the radio module communicates using electronic radio waves, there are cases where transmission will be
temporarily cut off due to the surrounding environment and method of usage. The manufacturer is exempt from
all responsibility relating to resulting harm to personnel or equipment and other secondary damage.

* Do not use the equipment within the vicinity of devices that may malfunction as a result of electronic radio waves
from the radio module.

e  The manufacturer is exempt from all responsibility relating to secondary damage resulting from the operation,
performance and reliability of equipment connected to the radio module.

e  Communication performance will be affected by the surrounding environment, so communication tests should be
carried out before actual use.

e Ensure that the power supply for the radio module is within the specified rating. Short circuits and reverse
connections may result in overheating and damage and must be avoided at all costs.

e  Ensure that the power supply has been switched off before attempting any wiring work.

e The case is connected to the GND terminal of the internal circuit, so do not make contact between the '+' side of
the power supply terminal and the case.

e When batteries are used as the power source, avoid short circuits, recharging, dismantling, and pressure.
Failure to observe this caution may result in the outbreak of fire, overheating and damage to the equipment.
Remove the batteries when the equipment is not to be used for a long period of time. Failure to observe this
caution may result in battery leaks and damage to the equipment.

* Do not use this equipment in vehicles with the windows closed, in locations where it is subject to direct sunlight,
or in locations with extremely high humidity.

e The radio module is neither waterproof nor splash proof. Ensure that it is not splashed with dirt or water. Do not
use the equipment if water or other foreign matter has entered the case.

e Do not drop the radio module or otherwise subject it to strong shocks.

e Do not subject the equipment to condensation (including moving it from cold locations to locations with a
significant increase in temperature.)

e Do not use the equipment in locations where it is likely to be affected by acid, alkalis, organic agents or corrosive
gas.

e Do not bend or break the antenna. Metallic objects placed in the vicinity of the antenna will have a significant
effect on communication performance. As far as possible, ensure that the equipment is placed well away from
metallic objects.

e  The ground for the radio module will also affect communication performance. If possible, ensure that the case
ground and the circuit ground are connected to a large ground pattern.

Warnings

e Do not take apart or modify the equipment.
e Do not remove the product label (the label attached to the upper surface of the module.) Using a module from
which the label has been removed is prohibited.

Circuit Design, Inc. All rights reserved

No part of this document may be copied or distributed in part or in whole without the prior written consent of Circuit
Design, Inc.

Customers are advised to consult with Circuit Design sales representatives before ordering.

Circuit Design, Inc. believes the information provided is accurate and reliable. However, Circuit Design, Inc.
reserves the right to make changes to this product without notice.
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