LENESANS

R8C/Tiny Series
R8C/10, 11, 12, 13 Groups Serial Protocol Specification

1. Abstract

This specification defines the R8C/10, 11, 12, 13 groups serial protocol specification. The boot program stored in
boot ROM area has the function to control Flash memory by communicating with a serial programmer when an
MCU is shipped. A clock synchronous serial /UART mode can be selected for the communication.

2. Introduction

This specification defines the following items:
e Boot program
o Initial setting
¢ Control command
e Timing

Applicable products
¢ R8C/10, 11, 12, 13 Groups
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3. Boot Program

When setting the MODE pin to “L” and driving the RESET pin “H”, a program in boot ROM area operates. This is
called a boot program.

3.1 Operation Environment

The boot program operates with the high-speed on-chip oscillator included in the MCU in clock synchronous

serial mode. Execute sufficient evaluation in your system concerning the communication or
reprogramming.

3.2 Content in Boot Program
(2) Initial setting
(2) Initial communication with serial programmer
(3) Command control

Flash control command (programming, erasing and reading)
Various setting command (Read status, etc.)

3.3 Communication with Serial Programmer

Clock synchronous serial and UART modes can be selected for a communication with a serial programmer. Clock
synchronous serial mode is a communication format with the RTS function. The transmit and receive is available
by applying “L” to the MODE pin. The MODE pin is held “L” after executing all commands. UART mode is an
asynchronous communication format. Figure 3.1 shows the Communication Format.

Also, the transfer data format is as follows:

Start bit 1 bit
Transfer data 8 bits
Parity bit None
Stop bit 1 bit

Transfer format LSB first

Clock Synchronous Mode
MODE Pin
(Switch Programmer 1/O) I_I I_I
CNVSS Pin
(Output Programmer )
(Output Programmer)

TxD11 Pin
(Apply Programmer)

UART Mode

TXD11 Pin ST (D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y SP

RXD1 Pin

ST D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 ) SP

Figure 3.1 Communication Format
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3.4 Used Pins
(1) MODE pin

This pin has a function as the RTS pin when selecting the clock synchronous serial.

(2) TxD11, RxD1 pins
These pins are the transmit and receive pins.
(3) CNVSS pin

This pin has a function as the CLK pin when selecting the clock synchronous serial.

(3) RESET pin
This pin controls RESET with a serial programmer
(4) Vcc, Vss pins

Output MCU Vcc and Vss levels for “H” or “L” output with the serial programmer.

R8C/10,11,12,13

MODE 1/O
Apply CNVss
(' Output Data )&

MODE

CNVss

Apply Data

Apply Reset

User Reset

Signal

TxD11

RxD1

RESET

NOTES:

1. Itis not necessary to connect the oscillation circuit when operating

with the on-chip oscillator clock.

Figure 3.2  Connecting Example in Clock Synchronous Serial Mode
A
./
R8C/10,11,12,13
Apply MODE MODE CNVSS |
e
( Apply RxD } P RxD1
Connect .
oscillation {O— Xin
circuit®
Xout
Apply Reset RESET
User reset signal
NOTES:
1. Connect the oscillation circuit.
Figure 3.3 Connecting Example in UART Mode
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4. Initial Setting

The following operations are performed in the initial setting of a boot program.
(1) Decide communication format
(2) Adjust bit rate (UART mode only)

4.1 Decide Communication Format

Decide clock synchronous serial mode or UART mode. Hold the pin levels on the Table 4.1 for Min. 15ms since
the RESET pin is driven “H”. Figure 4.1 shows the Decided Timing of Communication Format for the timing
diagram of clock synchronous serial mode.

Table 4.1  Pin Level in Mode Entry

MODE Pin CNVSS Pin RxD1 Pin Mode
“L” “Lr “L” Clock synchronous
“Lr “Lr “H” UART

Power of Target Board

RESET Pin I
(Output Programmer) ——————

Min.15ms |....

Pull-up resistor is needed for the programmer or on the board

MODE Pin
(Switch Programmer 1/O)

CNVSS Pin
(Output Programmer)

(Output Programmer)

TxD11 Pin
(Apply Programmer)

!
!
]
RxD1 Pin |
[l
]
|
|

1) @ @ @

Figure 4.1 Decided Timing of Communication Format

(1) Set the power of the target board to ON.

(2) “L” is output to the MODE pin, “L” is output to the RxD1 pin, “L” is output to the CNVSS pin and “L” is
output to the RESET pin. Then the RESET pin is driven “H”.

(3) After 15ms pass, “H” is output to the CNVSS pin and set the MODE pin to input.

(4) Change to serial mode.

(5) The serial transfer starts after checking that the MODE pin is held “L".
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4.2 Adjust Bit Rate (UART Mode Only)

The bit rate is adjusted to 9600bps by receiving the standard time command (00H) 16 times and the bit rate 9600
command (BOH) with 9600bps bit rate from the serial programmer. When receiving the bit rate 9600 command
without any error, the bit rate 9600 command (BOH) is replied. Figure 4.2 shows the Bit Rate Adjustment

Procedure.
Serial Programmer MCU
Standard Time Command o
Standard Time Command o
| .y
Standard Time Command :
Standard Time Command :
Standard Time Command :
Standard Time Command L Receive standard time command
gl with 9600bps 16 times
Standard Time Command
| -
Standard Time Command L
Bit Rate 9600 Command (BOH) »  Receive bit rate
Bit Rate 9600 Command (BOH) 9600 command

Figure 4.2  Bit Rate Adjustment Procedure
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5. Command Specification

5.1 Control Commands
Table 5.1 lists the Control Commands.

Table 5.1 Control Commands
Control Command | 1 byte 2 byte 3 byte 4 byte 5 byte | 6 byte o7r r?]yc:?e ID Unchecked
Mid-order | High-order Disable
Page Read FFH address address 2CES RIS RIS REIES Acknowledgement
Mid-order | High-order Disable
Page Program 41H address address Data Data Data Data Acknowledgement
Mid-order | High-order Disable
Block Erase 20H address address DOH Acknowledgement
Erase AllUnlocked Disable
Block ATH DOH Acknowledgement
Read Status Disable
Register 70H SR Sl Acknowledgement
Clear Status 50H Disable
Register Acknowledgement
ID Checked Low-order | Mid-order | High-order . Enable
Function FoH address address address ID Size ID1 Up to ID7 Acknowledgement
Version Enable
Information Output | FBH | Version Version Version |Version |Version | Version
. Acknowledgement
Function
Bit Rate 9600 BOH | BOH Enable
Acknowledgement
Bit Rate 19200 BIH | B1H Enable
Acknowledgement
Bit Rate 38400 B2H | B2H Enable
Acknowledgement
Bit Rate 57600 B3H | B3H Enable
Acknowledgement
Bit Rate 115200 | B4H | B4H Enable
Acknowledgement
Standard Time 00H Enable
Command Acknowledgement
NOTES:
1. Shadings show the transmit from MCU to programmer, the rest shows the transmit from programmer to
MCU.

2. SRD : Status register data, SRD1 : Status register data 1.

3. Blank products can acknowledge all commands.

4. The standard time data is transferred 16 times with an initial communication.

5. In the boot program, the numbers of the received data are not checked. Transmit neither too much nor
too little data when transmitting commands.

REJ05B0734-0100/Rev.1.00 July 2005 Page 6 of 24



LENESANS

6. Each Command

R8C/Tiny Series
R8C/Tiny Serial Protocol Specification

6.1 Page Read
6.1.1 Operation

The data in specified Flash memory area is read with 256-byte unit. Read area is specified by the high-order

addresses (A16 to A23) and middle-order addresses (A8 to A15). 256 bytes of addresses xxxx00 to xxxxFFH
are the target to read.

6.1.2 Packet

1st byte 2nd byte 3rd byte 4th byte Up to
256th byte
Command Address Data Up to data

Programmer to MCU FFH Mid-order High-order
address address

Up to

MCU to Programmer DataO Data 255
NOTES:

1. Data 0 shows the data of the low-order address 00H and Data 255 shows the data of the low-order

address FFH.

6.1.3 Procedure

(1) Transmit the page read command “FFH” at the 1st byte.
(2) Transmit the middle-order address at the 2nd-byte transfer and the high-order address at the 3rd-byte

transfer.

(3) Receive the content in the low-order address 00H from the 4th byte by turns.
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6.2 Page Program
6.2.1 Operation

The data is programmed into specified Flash memory area with 256-byte unit. Programmed area is specified
by the high-order addresses (A16 to A23) and middle-order addresses (A8 to A15). 256 bytes of addresses

xXXX00H to xxxxFFH are the target to read.

6.2.2 Packet

Programmer to MCU

Up to
1st byte 2nd byte 3rd byte 4th byte 256th byte
Command Address Data Up to data
Mid-order High-order Up to
41H address address Data0 Data 255

MCU to Programmer

NOTES:

1. Data 0 shows the data of the low-order address 00H and Data 255 shows the data of the low-order

address FFH.

6.2.3 Procedure

(1) Transmit the page program command “41H” at the 1st byte.
(2) Transmit the middle-order address at the 2nd-byte transfer and the high-order address at the 3rd-byte transfer.

(3) Transmit the programming data into the low-order address 00H from the 4th byte.

When the programming data is less than 256 bytes, transmit “FFH” for the shortage. Also, when the programming
data is 257 bytes or more, the 257th byte is assumed as a command. When the programming error occurs during

programming, the SR4 bit is set to “1” (program status ends with error).
Ensure the operating status of Flash memory by the read status register command after executing this

command.
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6.3 Block Erase
6.3.1 Operation

The specified Flash memory block is erased. Block area is specified by the high-order 8 bit (A16 to A23) and
middle-order 8 bit (A8 to A15) in any address of the block to be erased.

6.3.2 Packet
1st byte 2nd byte 3rd byte 4th byte Up to
y vt y y 256th byte
Command Block Address
Programmer to MCU 20H Mid-order High-order DOH
address address
MCU to Programmer

6.3.3 Procedure

(1) Transmit the block erase command “20H” at the 1st byte.
(2) Transmit the middle-order address at the 2nd-byte transfer and the high-order address at the 3rd-byte

transfer.

(3) Transmit the confirmation command “DOH” at the 4the byte.

Erasing to specified blocks starts after receiving the confirmation command “DOH”. Erasing sets the Flash
content to “FFH”. When the programming error occurs during programming, the SR5 bit is set to “0” (erase

status ends with error).

Ensure the operating status of Flash memory by the read status register command after executing this

command.
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6.4 Erase All Unlocked Blocks
6.4.1 Operation

The boot program erases all area (data area, program area) in the Flash memory.

6.4.2 Packet
1st byte 2nd byte 3rd byte 4th byte Up to
256th byte
Command
Programmer to MCU A7H DOH
MCU to Programmer

6.4.3 Procedure

(1) Transmit the erase all unlocked block command “A7H” at the 1st byte.
(2) Transmit the confirmation command “DOH” at the 2nd-byte transfer.

Erasing to all blocks start after receiving the confirmation command “DOH”. Erasing sets the Flash content to
“FFH”. When the programming error occurs during programming, the SR5 bit is set to “1” (erase status

ends with error).
Ensure the operating status of Flash memory by the read status register command after executing this

command.
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6.5 Read Status Register
6.5.1 Operation

This register checks the operating status of Flash memory.

6.5.2 Packet
1st byte 2nd byte 3rd byte 4th byte Up to
y y y y 256th byte
Command SRD
Programmer to MCU 70H
MCU to Programmer Output SRD | Output SRD1
6.5.3 Procedure
(1) Transmit the read status register command “70H” at the 1st byte.
(2) Receive SRD at the 2nd-byte transfer.
(3) Receive SRD1 at the 3rd-byte transfer.
6.5.4 SRD Register
. Definiti
Each bit of SRD Status Name o efiniton 0"
SR7 (bit7) Sequencer status Ready Busy
SR6 (bit6) Reserved
SR5 (bitb) Erase status Error ends Normal end
SR4 (bit4) Program status Error ends Normal end
SR3 (bit3) Reserved
SR2 (bit2) Reserved
SR1 (bitl) Reserved
SRO (bit0) Reserved

(1) Sequencer status
The sequencer status shows the operating status of Flash memory. This bit is set to “0” (busy) during auto-
programming or auto-erasing. This bit is set to “1” (ready) when auto-programming or auto-erasing ends.
(2) Erase status
The erase status shows the erase operating status. When an error occurs, this bit is set to “1”. This bit is set
to “0” when executing the clear status register command.
(3) Program status
The program status shows the programming status. When an error occurs, this bit is set to “1”. This bit is
set to “0” when executing the clear status register command.

Both the SR5 and SR4 bits are set to “1” in the following cases:
o When the defined command is not applied accurately
o When the data other than DOH or FFH is applied in the cycle that the block erase confirmation command
is applied. The command is canceled by applying FFH and the MCU enters read array mode.
(4) Reserved bit
When reading, its content is indeterminate.
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6.5.5 SRD1 Register
Each Bit of SRD1 Status Name 1 Definition 0

SR15 (bit7) Reserved

SR14 (bit6) Reserved

SR13 (bit5) Reserved

SR12 (bit4) Reserved

SR11 (bit3) ID checked bit 00 : Not checked 01 : Check not matched

SR10 (bit2) 10 : Reserved 11 : Checked

SR9 (bitl) Reserved

SR8 (bit0) Reserved

(1) ID checked bit

This bit shows the ID checked result.

(2) Reserved bit

When reading, its content is indeterminate.
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6.6 Clear Status Register
6.6.1 Operation

This command initializes the status register. Initialize the status register with this command before erasing or
page-programming to the Flash memory.

6.6.2 Packet
1st byte 2nd byte 3rd byte 4th byte Up to
256th byte
Command
Programmer to MCU 50H
MCU to Programmer

6.6.3 Procedure
(1) Transmit the clear status command “50H” at the 1st byte.
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6.7 ID Check Function

6.7.1 Operation

This command checks an ID stored in the Flash memory and an ID transmitted from a serial programmer.
Some commands are not acknowledged if the ID stored in the Flash memory and the ID transmitted from the
serial programmer do not match in the ID check function.

6.7.2 Packet
1st byte | 2nd byte | 3rd byte | 4th byte | 5th byte | 6th byte Up to
12th byte
Command Address ID size ID ID
Programmer to MCU F5H DFH FFH OOH 07H ID1 Up to ID7
MCU to Programmer
NOTES:

1. DFH, FFH and O0OH are the addresses in which the ID1 is stored.

6.7.3 Procedure

(1) Transmit the ID check function command “F5H” at the 1st byte.

(2) Transmit the low-order address at the 2nd byte, middle-order address at the 3rd byte and the high-order
address at the 4th byte in which the ID1 is stored.

(3) Transmit the ID number of pcs (07H) at the 5th byte.

(4) Transmit the ID at the 6th byte or above.

After transmit, the transmitted result is reflected to the SR10 and SR11. The ID stored in Flash memory and
the 1D transmitted with the serial programmer are recognized as mismatch when the transmit addresses do not
match with ID addresses or the ID size is not 7.
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6.8 Version Information Output Function

6.8.1 Operation
This command checks the boot program version.

6.8.2 Packet
1st byte 2nd byte 3rd byte 4th byte Up to
9th byte
Command
Programmer to MCU FBH
MCU to Programmer V' ‘E’ ‘R’ X
NOTES:

1. Transmit version information from ‘v’ as “VER.X.XX" (X; numbers) with 8 characters of ASCII code.

6.8.3 Procedure

(1) Transmit the command “FBH” of the version information output function at the 1st byte.
(2) Receive version information from the 2nd byte to 9th byte with ASCII characters.
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6.9 Bit Rate 9600

6.9.1 Operation

Change the bit rate to 9600bps.

6.9.2 Packet
1st byte 2nd byte
Command
Programmer to MCU BOH
MCU to Programmer BOH

6.9.3 Procedure

(1) Transmit the command “BOH” of the bit rate 9600 at the 1st byte.
(2) Receive the confirmation command “BOH” at the 2nd byte.
(3) Set to 9600bps after receiving the confirmation command.
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6.10 Bit Rate 19200

6.10.1Operation

Change the bit rate to 19200bps.

6.10.2Packet

1st byte 2nd byte
Command
Programmer to MCU B1H
MCU to Programmer B1H

6.10.3Procedure

(1) Transmit the command “B1H” of the bit rate 19200 at the 1st byte.
(2) Receive the confirmation command “B1H” at the 2nd byte.
(3) Set to 19200bps after receiving the confirmation command.
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6.11 Bit Rate 38400

6.11.1 Operation

Change the bit rate to 38400bps.

6.11.2 Packet

1st byte 2nd byte
Command
Programmer to MCU B2H
MCU to Programmer B2H

6.11.3Procedure

(1) Transmit the command “B2H” of the bit rate 38400 at the 1st byte.
(2) Receive the confirmation command “B2H” at the 2nd byte.
(3) Set to 38400bps after receiving the confirmation command.
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6.12 Bit Rate 57600

6.12.1Operation

Change the bit rate to 57600bps.

6.12.2Packet

1st byte 2nd byte
Command
Programmer to MCU B3H
MCU to Programmer B3H

6.12.3Procedure

(1) Transmit the command “B3H” of the bit rate 57600 at the 1st byte.
(2) Receive the confirmation command “B3H” at the 2nd byte.
(3) Set to 57600bps after receiving the confirmation command.
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6.13 Bit Rate 115200

6.13.1Operation

Change the bit rate to 115200bps.

6.13.2Packet

1st byte 2nd byte
Command
Programmer to MCU B4H
MCU to Programmer B4H

6.13.3Procedure

(1) Transmit the command “B4H” of the bit rate 115200 at the 1st byte.
(2) Receive the confirmation command “B4H” at the 2nd byte.
(3) Set to 115200bps after receiving the confirmation command.
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7. Timing

7.1 Byte Transfer Time (Clock Synchronous Mode Only)

End the data transmit within 300us since the MODE pin is held “L”. When 300ms pass, the program judges the
serial transmit and receive as an error and the command waiting state is held after “H” is applied to the MODE pin
for 300us.

Figure 7.1  Byte Transfer Time

7.2 Data Transmit Interval (Between Byte and Byte)

7.2.1 Clock Synchronous Serial Mode
The MODE pin outputs “L” within 1.2ms to the following data receive prepared from the receive completion.

L N

Figure 7.2  Data Transmit Interval of Clock Synchronous Serial Mode

7.2.2 UART Mode

Set Min.20ms at the standard time command transmit and Min. 50us at the control command transmit, which are
necessary for the receive process time in the boot program.
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7.3 Command Receive Mode (Clock Synchronous Mode Only)

Judge the mode as the command receive mode if the MODE pin is not held “L” for 1.2ms.

Min 1.2ms

[ el
L .

S 11111
s | | |

|
Last Data |Next Command

Figure 7.3 Command Receive Mode

7.4 Read Status Register Command

After transmitting the page program, block erase, erase all unlocked block commands, consider the programming
time and erasing time and transmit the read status register command
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Keep safety first in your circuit designs!

1. Renesas Technology Corporation puts the maximum effort into making semiconductor prod-
ucts better and more reliable, but there is always the possibility that trouble may occur with
them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with ap-
propriate measures such as (i) placement of substitutive, auxiliary circuits, (i) use of non-
flammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the
Renesas Technology Corporation product best suited to the customer's application; they do
not convey any license under any intellectual property rights, or any other rights, belonging
to Renesas Technology Corporation or a third party.

2. Renesas Technology Corporation assumes no responsibility for any damage, or infringe-
ment of any third-party's rights, originating in the use of any product data, diagrams, charts,
programs, algorithms, or circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, pro-
grams and algorithms represents information on products at the time of publication of these
materials, and are subject to change by Renesas Technology Corporation without notice
due to product improvements or other reasons. It is therefore recommended that custom-
ers contact Renesas Technology Corporation or an authorized Renesas Technology Cor-
poration product distributor for the latest product information before purchasing a product
listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or
other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by
various means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product
data, diagrams, charts, programs, and algorithms, please be sure to evaluate all informa-
tion as a total system before making a final decision on the applicability of the information
and products. Renesas Technology Corporation assumes no responsibility for any dam-
age, liability or other loss resulting from the information contained herein.

5. Renesas Technology Corporation semiconductors are not designed or manufactured for
use in a device or system that is used under circumstances in which human life is poten-
tially at stake. Please contact Renesas Technology Corporation or an authorized Renesas
Technology Corporation product distributor when considering the use of a product con-
tained herein for any specific purposes, such as apparatus or systems for transportation,
vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or
reproduce in whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions,
they must be exported under a license from the Japanese government and cannot be im-
ported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/
or the country of destination is prohibited.

8. Please contact Renesas Technology Corporation for further details on these materials or
the products contained therein.
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