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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS APPLICATION NOTE

R8C/35A Group

Clock Synchronous Serial Program Downloader

1. Abstract

This documents describes the clock synchronous serial program downloader for the R8C/35A Group.
2. Introduction
The application example described in this document applies to the following MCU and parameter:

» MCU: R8C/35A Group
 XIN clock frequency: 20 MHz

The sample program may include operations of unused bit functions for the convenience of the SFR bit layout.
Set the values according to the operating conditions of the user system.
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:{EN ESNS R8C/35A Group

Clock Synchronous Serial Program Downloader

3. Program Downloader Overview

3.1 Downloader Specifications

* The system program (including program downloader process) is allocated to block 0.

* The program downloader erases and writes mainly to user programs other than the user program in block 0.
The program downloader ignores rewrite operations to block 0.

« EWO0 mode is used by the program downloader for rewriting the CPU.

« In a reset start, the program downloader checks the state of port P1_6 and selects either to use the program
downloader or the user program. The program downloader operates when port P1_6 is high, and the user
program operates when port P1 6 is low.

« The virtual fixed vector table is allocated to block 1 to use the fixed vector table interrupt in the user
program.

« UARTO clock synchronous serial 1/O is used to communicate with a programmer.

« An external clock (input from the CLKO pin) is selected for the transfer clock.

» CMOS output is selected for the TXDO pin.

« Refer to 4. Downloader Communication Protocol for the communication protocol.

Figure 3.1 shows an example of a Connection, Figure 3.2 shows the Transfer Format, Figure 3.3 shows the
Memory Map (32 Kbyte ROM MCU), and Figure 3.4 shows an example of the System Interrupt Operation
(Overflow Interrupt).

BUSY

A

P13

CLK

p| P1 6/CLKO

-
x
O

A
)
&
HW-OHM-D| Y-
A

P P1_5/RXDO

P1_4/TXDO

RESET 3 _»| RESET

Programmer R8C/35A Group

Figure 3.1  Connection

P1_4/TXDO >< DO >< D1 >< D2 >< D3 >< D4 >< D5 >< D6 ><D7 :

.

P1_5/RXDO X Do X b1 X b2 X b3 X b4 X D5 X D6 X D7 E
P16/CLKO w
P1_3(BUSYsigna) | |

Figure 3.2  Transfer Format
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R8C/35A Group
Clock Synchronous Serial Program Downloader

ROM area
03000h Block A
03400h Block B oEFDCh For user -prog.ram .
03800h ! ID1 ! Undefined instruction
Block C /
/ OEFEOh [T pp Overflow
g3c00n Block D /
03FFFh ] OEFE4h [Tyg
| | ! (low- BRK instruction
: : l/ order)
- 08000h T ! OEFE8h [ |p3 Address match
U : OEFECh [ pg Single step @
ser preraml OEFFOh Watchdog timer,
Block 3 < / D5 Oscillation stop detection,
/ \/oltage monitor 1/comparator A1,
/ Voltage monitor 2/comparator A2
>~ %%'B'SER ,l OEFF4h [ 1pg Address break ©)
/l OEFF8h [ |57 (Reserved)
J OEFFCh [y
Block 2 4 / (high- Reset
/ order)
/
/ il
" OEO00h / pid
7
/ //
// yid OFFDGh Program downloader version
/ " Ofban[Mowa}  (Reserved)
Blocki4 = |F—-———————————————+ / /// For system interrupt
Variable vector table )/ e 7 OFFDCh [ip1 T Undefined instruction
OEEDCh - o T~ = - =——71 -7 .’ OFFEOh ™ b2 Overflow
Virtual fixed vector table + e e OFFE4h - -
User ID code @ L ’ BRK instruction
\  OEFFFh v e OFFESh ["1D3 Add
0F000h i ; A ress match
System interrupt handling / 8
[~ Stuphanding ] | Systemprogram  gpeney |2t | Sindlestep®
————————————————— X prog OFFFOh Watchdog timer,
. s Oscillation stop detection,
< 4
Block 0 Program downloader handling - ID5 Voltage monitor 1/comparator AL,
T T == ] Volt itor 2/ tor A2
OFFDCh Fixed vector table + OFFF4h oTege monor Compasra =l
system ID code @ ID6 Address break @
L OFFFFh A S OFFF8h [~ |57 (Reserved)
~~~~~~ QFFFCh [(note 4) Reset
Notes: =
1. ID code checked by the program downloader whether IDs match the IDs transmitted from the programmer.
2. ID code checked in boot mode whether IDs match the IDs transmitted from the programmer.
3. Do not use these interrupts. These are for use with development tools only.
4. The setting values for the option function select register (OFS) and option function select register 2 (OFS2)
can be set by the user.

Figure 3.3  Memory Map (32 Kbyte ROM MCU)
P User program L System program L User program g
P Main handling . Interrupt handling o
(C Main handling )
(System interrupt handling)
I
[  JMPLA OEFEOh |
(_ Interrupthandling )
I
RIéIT
Figure 3.4  System Interrupt Operation (Overflow Interrupt)
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/'z R8C/35A Group
ENESAS Clock Synchronous Serial Program Downloader

3.2 Timing after Reset

The operating program after reset chooses either the program downloader or the user program. The MCU enters
either program according to the P1_6/CLKO pin level applied to the MCU during (1). Before reset is deasserted, a
programmer must determine the input level of the P1_6/CLKO pin, and hold that level during (1).

<
RESET %
(reset signal input) |
P1_6/CLKO <«
(clock signal input/ ~ ==--es-es--/ »
selection signal input) When selecting the program downloader.
P13 SS—|
(BUSY signal output)
P1_6/CLKO
(clock signal input/ ~ =--semees- SS ----------
selection signal input) When selecting the user program.
P1_3 <<
(BUSY signal output) )
(1) While the program downloader or user program selection signal is held and the BUSY signal output starts:
Approximately 4.5 ms. ()
The reset sequence is included in above time.
Note:
1. Time when the low-speed on-chip oscillator (60 kHz (min)) operates.

Figure 3.5 Signal Control Timing after Reset

3.3 BUSY Signal Output Timing from Clock Input

The BUSY signal output from the program downloader matches the transfer timing when communicating with the
programmer and program downloader. Output the clock signal and start communication after the programmer
confirms that the BUSY signal is low. Figure 3.6 shows the Timing until Timing between Transfer Clock Input
and the BUSY Signal Becoming High.

P1_4/TXDO ¥ DO X b1 X p2 X b3 X pa X D5 X D6 X D7
P1_5/RXDO po X b1 X D2 X D3 X D4 X b5 X b6 X b7
P1_6/CLKO |

P1_3 (BUSY signal)

1)

< »
4 P

(1) Maximum delay time between the external clock input and BUSY signal high output (theoretical value) @
 When the watchdog timer reset handling is disabled (WDT_USE is not defined): 2.20 ps
Maximum transfer clock (theoretical value): 3.4 MHz
e When the watchdog timer reset handling is enabled (WDT_USE is defined): 2.85 pus
Maximum transfer clock (theoretical value): 2.6 MHz
(For details on enabling/disabling the watchdog timer reset handling, refer to (3) Watchdog Timer Reset
in section 3.4 Initial Settings.)

Note:
1. Time when the XIN clock (20 MHz) operates.

Figure 3.6  Timing between Transfer Clock Input and the BUSY Signal Becoming High
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REN ESNS R8C/35A Group

Clock Synchronous Serial Program Downloader

3.4 Initial Settings

(1) Option function select register (OFS)
The OFS register is assigned to the highest-order address OFFFFh in the fixed vector table. Set the OFS register
by a program of the program downloader.

(2) Option function select register 2 (OFS2)
The OFS2 register is assigned to OFFDBh in the reserved area. Set the OFS2 register by a program of the
program downloader.

(3) Watchdog timer
When using the watchdog timer, enable the WDT_USE definition in the fla_r835a.inc file.

REJO5B1300-0100/Rev.1.00 December 2009 Page 5 of 49



REN ESNS R8C/35A Group

Clock Synchronous Serial Program Downloader

3.5 Registers

/ Port P1 Register  P1 [address 00E1h] \
b7 b0

olofoj1joajojof|o

Port P1_3 bit
0: Low level
1: High level

Port P1_4 bit
1: High level

/

Port P1 Direction Register PD1 [address 00E3h]
b7 b0

ofojojaf1j0jofo

| Port PD1_3 bit

I
|
| 1: Output mode
|
|

Port PD1_4 bit
1: Output mode (functions as TXDO pin)

I Port PD1_5 bit
0: Input mode (functions as RXDO pin)

e Port PD1_6 bit
0: Input mode (functions as CLKO pin)

/ Watchdog Timer Reset Register WDTR [address 000Dh] \
b7 b0

0/1]0/1|0/1{0/1|0/1(0/1]0/1]0/1
I I I

I T 1 I
Il L_1_LJd_1_L Writing 00h and then FFh to this register initializes the
- Tt T T T T watchdog timer.
Note:
1. This setting is unnecessary when the watchdog timer is not used. /

4 N

UARTO Pin Select Register UOSR [address 0188h]
b7 b0

ojofof1j0|1(0f1

I

| | TXDO pin select bit
. T T T T 1: P1_4 assigned
|

|

RXDO pin select bit
1: P1_5 assigned

CLKO pin select bit
1: P1_6 assigned

REJO5B1300-0100/Rev.1.00 December 2009 Page 6 of 49



REN ESNS R8C/35A Group

Clock Synchronous Serial Program Downloader

/ Protect Register PRCR [address 000Ah] \
b7 b0
0/1

Enables writing to registers CM0, CM1,
CM3, OCD, FRAO, FRA1, FRA2, and FRAS.
0: Write disabled

1: Write enabled

System Clock Control Register 0 CMO [address 0006h] \
b7 b0
0/1| 0

T

(T T XIN clock (XIN-XOUT) stop bit
| 0: XIN clock oscillates
|

|

CPU clock division select bit 0
0: Bits CM16 and CM17 in CM1 register enabled
1: Divide-by-8 mode

XIN, XCIN clock select bit
0: XIN clock

System Clock Control Register 1 ~ CM1 [address 0007h]
b7 bo

e Port XIN-XOUT switch bit
1:XIN-XOUT pin

Low-speed on-chip oscillator stop bit
0: Low-speed on-chip oscillator on

CPU clock division select bit 1
00: No division mode

r—-————=—=-=—= 0

-
o

Oscillation Stop Detection Register OCD [address 000Ch]
b7 bo

System clock select bit
0: XIN clock selected

REJO5B1300-0100/Rev.1.00 December 2009 Page 7 of 49



LENESAS

R8C/35A Group
Clock Synchronous Serial Program Downloader

Interrupt Control Register
b7

0

SOTIC [address 0051h]

Interrupt priority level select bit
000: Level O (interrupt disabled)

Interrupt Control Register
b7 b0

0

SORIC [address 0052h]

Interrupt priority level select bit
000: Level 0 (interrupt disabled)

/ UARTO Transmit/Receive Mode Register UOMR [address 00AON] \
b7 b0
ofojofof1j0f0]|1
| I I
T R Serial I/0 mode select bit
| 001: Clock synchronous serial I/O mode
|
. Internal/external clock select bit
\ 1: External clock /
/ UARTO Transmit/Receive Control Register 0 UOCO [address 00A4h]
b7 b0
o(o|o0|0 of(o|o0
T 1
T T T Data output select bit
[ 0: TXDO pin set to CMOS output
[
[
I T CLK polarity select bit
| 0: Transmit data output at the falling edge and receive
| data input at the rising edge of the transfer clock
|
|
e o Transfer format select bit
\ 0: LSB first /

REJO05B1300-0100/Rev.1.00
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Clock Synchronous Serial Program Downloader

/ UARTO Transmit/Receive Control Register1  UOC1 [address 00A5h] \
b7 bo

ofo

T
N Transmit enable bit

| 0: Transmission disabled
: 1: Transmission enabled
|

e e _ Transmit buffer empty flag
0: Data in the UOTB register
1: No data in the UOTB register

. Receive enable bit
0: Reception disabled
1: Reception enabled

b Receive complete flag
0: No data in the UORB register
1: Data in the UORB register

_______________ UARTO continuous receive mode enable bit
0: Continuous receive mode disabled

r—-————————---—-—-—-—-—-—-———- o

UARTO transmit buffer register UOTB [addresses 00A3h to 00A2h]
b15 b8 b7 b0

0({0|0|O[0O]|0O]|O0O]|O [0/1/0/1|0/1]0/1{0/1|0/1|0/2{0/1
1T 1T 1T 1T T 11

Ltd-L-LJd_L_I-d_—_ Transmit data
/ UARTO receive buffer register UORB [addresses 00A7h to 00A6h] \
b15 b8 b7 b0
1 1 T 1 1T 11
L _LJd_L_l_1_L ___Receive data

-
-

/ Interrupt Control Register  TRAIC [address 0056h] \
b7 b0
oj(o|jojofofo|0O]|O
T 1
-1l Interrupt priority level select bit
\ 000: Level O (interrupt disabled) /
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R8C/35A Group
Clock Synchronous Serial Program Downloader

/

Timer RA Control Register
b7 b0

~

TRACR [address 0100h]

0 0/1]

_______ Timer RA count start bit
0: Count stops
1: Count starts

Timer RA count status flag
0: Count stops
1: Count starts

Timer RA count forcible stop bit
When this bit is set to 1, the count is forcibly stopped.

Timer RA Mode Register
b7 b0

TRAMR [address 0102h]

r———————-4 o0

_______ Timer RA operating mode select bit
000: Timer mode

_______ Timer RA count source select bit
000: f1

_______ Timer RA count source cutoff bit
0: Provides count source

b7

Timer RA 1/O Control Register

TRAIOC [address 0101h]

.-———————— o

0
I
|
|
|
|
|
|
I

Set to 0 in timer mode.

Set to 0. However, set to 1 when the hardware
LIN function is used.

Set to 0 in timer mode.

Timer RA Prescaler Register

TRAPRE [address 0103h]

b7 b0
ojofof1f1f1|0]|1
T T T T 11
1l _LJd_L_l_1_L

Counts an internal count source.

Timer RA Register

b7 b0

TRA [address 0104h]

1
T
-

1]0j0|0|1|1
T T T T 1
1 LJ_ 1L

Counts on underflow of TRAPRE register.

REJO05B1300-0100/Rev.1.00
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R8C/35A Group
Clock Synchronous Serial Program Downloader

-

Flash Memory Status Register

FST [address 01B2h]

Program error flag
0: No program error
1: Program error

Erase error/blank check error flag
0: No erase error/blank check error
1: Erase error/blank check error

Ready/busy status flag
0: Busy
1: Ready

Flash Memory Control Register 0
b7 b0

(oo o[o[o[o]olo]
LI T !

FMRO [address 01B4h]

CPU rewrite mode select bit
0: CPU rewrite mode disabled
1: CPU rewrite mode enabled

EW1 mode select bit
0: EWO0 mode

Flash memory stop bit
0: Flash memory operates.

Erase/write error interrupt enable bit
0: Erase/write error interrupt disabled

Flash access error interrupt enable bit
0: Flash access error interrupt disabled

Flash ready status interrupt enable bit
0: Flash ready status interrupt disabled

e

Flash Memory Control Register 1
b7 b0

oo o o] o]
LI T

P — =

N

FMR1 [address 01B5h]

Lock bit disable select bit
0: Lock bit enabled
1: Lock bit disabled

Data flash block A rewrite disable bit
0: Rewrite enabled (software command acceptable)
1: Rewrite disabled (software command not acceptable,
no error occurred)

Data flash block B rewrite disable bit
0: Rewrite enabled (software command acceptable)
1: Rewrite disabled (software command not acceptable,
no error occurred)

Data flash block C rewrite disable bit
0: Rewrite enabled (software command acceptable)
1: Rewrite disabled (software command not acceptable,
no error occurred)

Data flash block D rewrite disable bit
0: Rewrite enabled (software command acceptable)
1: Rewrite disabled (software command not acceptable,
no error occurred)

%
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3.6 Memory
Table 3.1  Memory
Assigned Memaory Size Remarks
System program onl
ROM 1330 bytes (ir}:cluding figed vectgr and variable vector table)
RAM 427 bytes System program only
Table 3.2  RAM and Definitions
Symbol Size Description
ram_execute 128 bytes EWO0 mode program area
status_flags 1 byte Serial flag area
reset_blank - User program blank flag
srdl 1 byte SRD1 register
srd08 - SR8 bit
srd09 - SR9 bit
srd10 - SR10 bit
srd11 - SR11 bit
srd12 - SR12 bit
srd13 - SR13 bit
srd14 - SR14 bit
srd15 - SR15 bit
srd 1 byte SRD register
address 4 bytes Address data
temp 32 bytes Temporary (used with the stack area)
rx_data 2 bytes Receive data
tx_data 1 byte Transmit data
page_buffer 256 bytes Page buffer
REJO5B1300-0100/Rev.1.00 December 2009 Page 12 of 49
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3.7 Flowchart
(1) Startup handling

( reset )

I
| belr pdl_6 | ; Set port 1_6 input mode.

No (user program selected)

Program downloader selected?
(Port P1_6=H?)

I
mov.b  #00011000b,p1

I

mov.b  #00011000b,pd1
I

Watchdog timer reset
wdt_reset

I

mov.b  #00010101b,u0sr
I

; Initialize port P1.

; Set P1_3 output and P1_4/TXDO output.

Yes (program downloader selected) X
| ldc #00h,FLG | : Initialize FLG. ( User reset >
| Idc #bloot_stack,SP | ; Set SP.
| Idc #ISB_base,SB | : Set SB.
| Idintb #VIECTORiADR | : Set INTB.
| |
| |

; Assign TXDO to P1_4, RXDO to P1_5, and CLKO to P1_6.

bset prcO ; Disable system clock control register protect.
I
I

bset cml3 ; Select XIN-XOUT pin.
I

belr cmO05 ; XIN clock on

I
mov.w  #0,al

| |
| |
| bcr  cmi4 | ; Select low-speed on-chip oscillator.
| |
| |
| |

|
»

Wait until oscillation stabilizes
2040 > al

| belr cm07 | ; Select XIN clock.

| belr : ocd2 | ; Select XIN clock as the system clock.

| and.b #Ocllllllllb,cml | ; Select CPU clock no division.

| belr | cmO06 | ; Enable bits CM16 and CM17.

| belr | prcO | ; Set system clock control register protect.

I
Watchdog timer reset
wdt_reset
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N

mov.b  #00000000b,s0tic

mov.b  #00000000b,s0ric

belr te_uOcl

belr re_uOcl

> ; Initialize UARTO.

mov.b  #00001001b,u0mr

mov.b ~ #00001000b,u0cO

mov.b

bset te_uOcl

bset re_uOcl

mov.w  #0,r0

mov.w  #(RAM_END+1-RAM_TOP)/2,r3

I > ; Clear RAM.

mov.w  #RAM_TOP,al

|
|
|
|
|
|
#00000010b,u0c1 |
|
|
|
|
|
|

sstr.w

> ; Check user reset blank.

orb

#00001100b,srd1 |

; Set ID identification.

bset reset_blank | ; Set user reset blank.

command_handler

REJO05B1300-0100/Rev.1.00

December 2009 Page 14 of 49
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(2) Command handler

( command_handler )

>
Busy signal 300 us High output handling
wait_busy_300us
I
Byte receive handling
get_byte
I

| mov.b  rx_data,rOl |

read_status >

#VERSION_OUTPUT == r0I

#ID_CHECK == r0l

C id_check >
| mov.b srd1,rOh |

I
| and.b #0ch,rOh |

; ID identified?

Yes (ID identified)

page_read

page_program

#BLOCK_ERASE == r0l

block_erase

#CLEAR_STATUS == r0l

> No ( clear_status
Lad

( command_error )

mov.b  #00000000b,s0tic
mov.b #OC!OOOOOOb,sOric
belr | te_uOcl
belr I re_uOcl
mov.b #00|001001b,u0mr
mov.b #00|001000b,u0c0
mov.b #OOIOOOOlOb,uOcl
bset I te_uOcl
bset I re_uOcl

v

N AN

> : Initialize UARTO.
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(3) Subroutine 1

( cpu_fast

I
| bset prcO
I
| andb  #00111111b,cm1l
I
| bclr cmO06

; Disable system clock control register protect.

; Select system clock no division.

; Enable bits CM16 and CM17.

-\

belr prcO ; Set system clock control register protect.

v

rts

( cpu_slow
|
|
|

I
bset prcO

; Disable system clock control register protect.

bset cm06 ; Select CPU clock divided by 8.

belr prcO

v

C )
( )

; Set system clock control register protect.

NP N

wdt_reset
|_ _—— — —|- — — — — — — When WDT_USE is enabled — —
| mov.b  #000h,wdtr | ; Reset watchdog timer. |
| |
| | mov.b  #0ffh,wdtr | ; Reset watchdog timer. |
S |
A

I
mov.b  #0xffh,uOth
I
bclr pl_3

|

; Set dummy transmit data.

( )
T
| |
| |

; Output low from P1_3 pin.

Watchdog timer reset
wdt_reset

; Wait until transmit buffer is empty.

Yes (no data in UOTB)
| bset pl1_3 | ; Output high from P1_3 pin.

Watchdog timer reset
wdt_reset

; Wait until receive operation is completed.

Yes (data in UORB)

| mov.w  uOrb,rx_data | ; Store received data.

v

C )
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(4) Subroutine 2

( put_byte >

I
| mov.b  tx_data,u0tb | ; Set transmit data.

| belr pl 3 | ; Output low from P1_3 pin.

Watchdog timer reset
wdt_reset

; Wait until transmit buffer is empty.

Yes (no data in UOTB)

| bset pl 3 | ; Output high from P1_3 pin.

Watchdog timer reset
wdt_reset

; Wait until receive operation is completed.

Yes (data in UORB)

| mov.w  uOrb,rx_data | ; Read dummy received data.

v

rs

( wait_busy_300us >
| |
| |

I
mov.b  #00000000b,traic
I
belr tstart_tracr

; Disable timer RA interrupt.

; Stop timer RA operation.

Watchdog timer reset
wdt_reset

; Timer RA operation stop confirmed

Yes (Timer RA count stops)

| bset tstop_tracr | ; Stop timer RA count forcibly.
| mov.b #OCI)OOOOOOb,tracr |
| mov.b #OOIOOOOOOb,tramr |
| mov.b #OOIOOOOOOD,traioc |
| mov.b ¢I¢30—1,lrapre |
| |
| |
| |

; Stop timer RA count.

; Select f1 as timer mode and the count source.

; Set 00h in timer mode.

; Underflow period: Set 300 ps (1/20 MHz x 30 x 200 = 300 ps).

I
mov.b  #200-1,tra
I
mov.b  #00000000b,traic
I
bset tstart_tracr

; Set timer RA interrupt request bit to 0.

; Start timer RA operation.

»|
71

Watchdog timer reset
wdt_reset

No ¢ ; Confirm timer RA operation start.

:I Yes (Timer RA count starts)

Watchdog timer reset
wdt_reset

; Timer RA interrupt requested?

Yes (300 ps passed)

( )
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(5) Page read

< page_read >

I
| mov.b  #00h,address
I
Byte receive handling
get_byte
I
mov.b  rx_data,address+1 ; Set middle-order address.
I
Byte receive handling
get_byte
I
| mov.b  rx_data,address+2 | ; Set high-order address.
I
| mov.b  #00h,address+3 |
I
Watchdog timer reset
wdt_reset
I
| mov.w address,a0 |
I
| mov.w address+2,al |

; Set low-order address.

|

| Ide.b [ala0],tx_data | ; Set read data as transmit data.
I
Byte transmit handling
put_byte
I
| add.w #1,a0 | ; Change read address (+1).
I

| mov.w  a0,r0 |

; Page read completed?

Yes (page read completed)

< command_handler >
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(6) Page program

( page_program )

| mov.b #IOOh,address
I
Byte receive handling
get_byte
mov.b rx_cliata,address+l ; Set middle-order address.
I
Byte receive handling
get_byte
| mov.b rxﬁ(liata,address+2 | ; Set high-order address.
| mov.b #Ol()h,address+3 |
| mov.wI #0,a0 |

; Set low-order address.

LI
|

Byte receive handling

get_byte
I
| mov.b  rx_data,page_buffer[a0] | ; Store program data to buffer.
I
| add.w #1,a0 | ; Change program address (+1).

; Page program data receive completed?

#0100h <= address+1

‘Yes (other than block 0)

| mov.b  fst,rol |
I
| and.b  #10110000b,r0l |

Yes (Ready and no error occurred)
mov.w  #FLASH_PROGRAM,a0

RAM execute handling

ram_run

.
A 4
( command_handler )
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(7) Block erase

C block_erase )

I
| mov.b  #Ofeh,address | ; Set low-order address.
I
Byte receive handling
get_byte
I
mov.b  rx_data,address+1 ; Set middle-order address.
I
Byte receive handling
get_byte
I
| mov.b  rx_data,address+2 | ; Set high-order address.
I
| mov.b  #00h,address+3 |

I
Byte receive handling

get_byte

No

#0dOh == rx_data ; Confirmation command OK?

(Confirmation command error)

Yes (other than block 0)

No

#0100h <= address+1

A

‘Yes (other than block 0)

mov.w #FLASH_BLOCK_ERASE,a0

RAM execute handling
ram_run

[

A 4

( command_handler )
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(8) Read status register

read_status

I
mov.b  fst,rOl
I
and.b  #10110000b,r0l
I
mov.b  r0l,srd
I
Watchdog timer reset
wdt_reset
I
mov.b  srd,tx_data
I
Byte transmit handling
put_byte
I
mov.b  srdl,tx_data
I
Byte transmit handling

put_byte

C command_handler )

— = — ()
I N

(9) Clear status register

C clear_status )

I
mov.w  #FLASH_CLEAR_STATUS,a0

RAM execute handling
ram_run

( command_handler )
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(10) ID check

( id_check >

I
| mov.w  #0,a0 |

»|
|

Byte receive handling

get_byte
I
| mov.b  rx_data,temp[a0] | ; Store received ID to the temporary buffer.
I
| add.w  #1,a0 | ; Change number of received data (+1).

; 7-byte receive completed?

Yes (reception completed)

Yes (user reset blank)
reset_blank ==

No
| bset srd10 | ; Set to no ID code matched.

| belr srd11 |

| mov.w  #7,12 |

mov.w r2,a0

shl.w #2,a0

lde.w ID_code_addr-4[a0],address
I
lde.w ID_code_addr-2[a0],address+2
I

; Set user ID address.

I
mov.w address+2,al
I
Ide.b [ala0],r1l
I
mov.w r2,a0

; Read user ID.

| mov.w  address,a0 |

No (no user ID matched)

temp-1[a0] == r1l

; 7-byte confirmation completed?

Yes (confirmation completed)

| bset srd11 | ; ID identified
<
A
C command_handler >
[ —— — — — — — 7 /1
ID_code_addr: |
| Iword  Oefdth . 1D1
| Iword Oefe3h ;D2 |
.Ilword Oefebh ;ID3 |
I lword Oefefh ;. ID4
I Iword Oeff3h : ID5 |
.lword Oeff7h ; ID6
| .lword Oeffbh . ID7 |
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(11) Version output function

( version_output )

I
| Ide.b version_string+1,tx_data |
I
Byte transmit handling
put_byte
I
Ide.b version_string,tx_data
I
Byte transmit handling
put_byte
I
Ide.b usr_ver_h,tx_data
I
Byte transmit handling
put_byte
I
Ide.b usr_ver_|,tx_data
I
Byte transmit handling

put_byte

v

( command_handler )

| .section version_area,ROMDATA |
.org version_string

.word 0100h

(12) RAM execute routine

( ram_run >

Ide.w (ram_function_table+4)[a0],r3

Ide.b (ram_function_table+2)[a0],r1h

|

| I
| Ide.w (ram_function_table+0)[a0],a0
|

|

I
mov.w  #ram_execute,al

I

smovf.b
I

CPU clock divided-by-8 setting handling

cpu_slow

I
RAM execute handling
ram_execute

I

CPU clock divided-by-1 setting handling
cpu_fast

v

C )

ram_function_table:
Iword flash_clear_status
.word flash_clear_status_end - flash_clear_status
.word flash_program_end - flash_program

.Ilword flash_block_erase

I .Iword flash_program
l .word flash_block_erase_end - flash_block_erase

; Set program downloader version data (high order) as transmit data.

; Set program downloader version data (low order) as transmit data.

; Set user version data (high order) as transmit data.

; Set user version data (low order) set transmit data.

; Set number of transfer data.
; Set transfer source address (high order).
; Set transfer source address (middle order and low order).

; Set transfer destination address.
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(13) Clear status register to flash memory (execute in RAM)

( flash_clear_status )

| belr fmrol |
| bset | fmro1 | ; Enable CPU rewrite mode.
| and.b #OAOOOOlOb,fer |
| COMMAND_WRITE FLASH_IADDRESS, CLEAR_STATUS | ; Issue clear status register command.
| COMMAND_WRITE FLASI—I|_ADDRESS, PAGE_READ
| mov.b I#OOh,fer |

v

rts

C flash_clear_status_end )

| ; Issue read array command.

; Initialize flash memory control register 0.
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(14) Page program to flash memory (execute in RAM)

( flash_program )

I
bclr fmr01

bset fmr01
I
and.b  #00000010b,fmr0
I
or.b #11110000b,fmrl
I

| |

| | . Enable CPU rewrite mode.

| |

| |

| and.b  #00001111b,fmrl | : Enable rewriting blocks A, B, C, and D.
| |

| |

| |

| |

I
mov.w address,a0
I
mov.w  address+2,al
I
mov.w  a0,r2

; Set program address to A1AQ.

mov.w #0,r3 ; Initialize program data offset.

bclr fmrl3

bset fmrl3 ; Disable lock bit.

; Set program data offset to AQ.

mov.b  page_buffer[a0],r0l
I
mov.w r2,a0
I

; Set program data.

| mov.w  r3,a0

; Set program addresses (middle order and low order) to AO.

| COMMAND_WRITE [ala0], 040h | ; Issue program command.
I
| ste.b r0l,[ala0] | ; Write program data.

<

————— | — — — — — When WDT_USE is enabled —

| | mov.b  #000h,wdtr |  Reset watchdog timer. |
I

I | mov.b  #0ffh,wdtr | ; Reset watchdog timer. |

L — — _— — o ]

No (busy)

Yes (ready)

Yes (program error occurred)

| addw #1,r3 | ; Set program data offset + 1.
I
| addw  #1,r2 | ; Set program address + 1.

#100h ==r3 ; Page program completed?

AYes (page program completed)
l

| mov.b  #11110000b,fmrl | ; Enable lock bit and disable rewriting data flash blocks A, B, C, and D.
I
| mov.b  #00h,fmrO | ; Initialize flash memory control register 0.

v

)
)

flash_program_end

Y )

REJO05B1300-0100/Rev.1.00 December 2009 Page 25 of 49



REN ESNS R8C/35A Group

Clock Synchronous Serial Program Downloader

(15) Block erase to flash memory (execute in RAM)

( flash_block_erase )

I
belr fmrol
| |
I
| bset fmro1 |
I
and.b  #00000010b,fmr0
| |
I
| belr fmrl3 |
I
| bset fmrl3 | ; Disable lock bit.
| |
| |
| |
| |

; Enable CPU rewrite mode.

or.b #11|110000b,fmrl
and.b #O(iOOllllb,fmrl
mov.w Iaddress,a\O
mov.w alddress+2,al
| COMMAND_WRITE [iilao], BLOCK_ERASE | : Issue block erase command.
| mov.b I#OdOh,rlI |
I

; Enable rewriting blocks A, B, C, and D.

; Set block address to A1A0.

| ste.b ril,[ala0] | ; Write confirmation command.
.
—— — — — —|— — — — — — When WDT_USEis enabled —
| | mov.b  #000h,wdtr | ; Reset watchdog timer. |
I
| | mov.b  #0ffh,wdtr | ; Reset watchdog timer. |
U |
; Wait for ready.
Yes (ready)
| mov.b  #11110000b,fmrl | ; Enable lock bit and disable rewriting data flash blocks A, B, C, and D.
I
| mov.b  #00h,fmr0 | ; Initialize flash memory control register 0.

v

rs

Y
N\

flash_block_erase_end
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(16) Command write macro

( COMMAND_WRITE.MACRO address,data )

r——— — — —|— — — — — - When WDT_USE is enabled —

| | mov.b  #000h,wdtr | ; Reset watchdog timer. |
I

| | mov.b  #0ffh,wdtr | ; Reset watchdog timer. |

; Wait for ready.

Yes (ready)

| mov.b  #data,rll |
I
| ste.b  ril,address | ; Write command.

v

C ENDM )
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(17) System interrupt handling

( sys_undefined )

I
| jmpi.a  Oefdch

v

C User undefined instruction interrupt >

sys_overflow )

I
jmpi.a  Oefedh |

( User overflow interrupt )

—

( sys_brk )
I
| jmpi.a  Oefedh |
C User BRK instruction interrupt >

sys_addrmatch

I
jmpi.a  Oefe8h

v

User address match interrupt

— ()
—

)
Y

sys_wdt

I
jmpi.a  OeffOh

v

User watchdog timer interrupt

—
— U/

7 )
—/
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4. Downloader Communication Protocol

4.1 Commands

4.1.1 Control Command List
Control commands are listed below.

7 Bytes ID
Control Command | 1 Byte | 2 Bytes 3 Bytes 4 Bytes 5 Bytes 6 Bytes or More | Unchecked
Middle- .
Page read FFH order High-order Data Data Data Up to data Not
address acceptable
address
Middle- .
Page program 41H order High-order Data Data Data Up to data Not
address acceptable
address
Middle- .
Block erase 20H order High-order DOH Not
address acceptable
address
Read status register 70H SRD SRD1 Acceptable
Clear status register 50H Not
acceptable
ID check function F5H ID1 ID2 ID3 ID4 ID5 UptoID7 | Acceptable
Version |nformat|on FBH Program dqwnloader Usgr Acceptable
output function version version

SRD: Status register data
SRD1: Status register data 1

Notes:
1. The shadowed areas show a transfer from the MCU (program downloader) to a programmer, the rest
show a transfer from a programmer to the MCU (program downloader).
2. User program area blank product IDs are identified and all commands can be accepted.
3. The number of receive data is not checked and the timeout error is not processed in the downloader.
When transmitting a command, make sure there is no excess or shortage of data.
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4.2 Page Read
4.2.1 Operation

The page read command reads the specified user ROM area in the flash memory in units of 256 bytes. Specify the
area to be read by the high-order addresses (A16 to A23) and middle-order addresses (A8 to A15). The target
bytes are the 256 bytes from addresses xxxx00h to xxxxFFh.

4.2.2 Packet

1st byte 2nd byte 3rd byte 4th byte Up to
y y y y 259th byte
Command Address Data Up to data

Programmer to MCU FEh Middle-order | High-order
address address

Up to

MCU to Programmer Data O Data 255

Data 0: Low-order address is 00h
Data 255: Low-order address is FFh

4.2.3 Procedure

(1) The page read command FFh is received at the first byte.
(2) The middle-order address is received at the second byte and the high-order address is received at the third

byte.

(3) The content in the low-order address 00h is sequentially transmitted from the fourth byte.

REJO05B1300-0100/Rev.1.00

December 2009

Page 30 of 49



LENESAS

R8C/35A Group

Clock Synchronous Serial Program Downloader

4.3 Page Program
4.3.1 Operation

The page program command programs the data to the specified user ROM area in the flash memory in units of
256 bytes. Specify the area to be programmed by the high-order addresses (A16 to A23) and middle-order

addresses (A8 to A15). The target bytes are the 256 bytes from addresses xxxx00h to xxxxFFh.

4.3.2 Packet
1st byte 2nd byte 3rd byte 4th byte Upto
y y y y 259th byte
Command Address Data Up to data
Middle-order | High-order Up to
Programmer to MCU 41h address address Data O Data 255
MCU to Programmer

Data 0: Low-order address is 00h
Data 255: Low-order address is FFh

4.3.3 Procedure
(1) The page program command 41h is received at the first byte.
(2) The middle-order address is received at the second byte and the high-order address is received at the third
byte.
(3) The programming data to the low-order address 00h is received from the fourth byte.

When the programming data is less than 256 bytes, transmit FFh for the shortage. When programming data is
more than 257 bytes, the data at the 257th byte is considered to be the data in the next command. If an error occurs
during programming, SR4 becomes 1 (program status ends in error).

After executing this command, confirm the status of the flash memory with the read status register
command.
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4.4 Block Erase
4.4.1 Operation

The block erase command erases a specified block area in the user ROM area of the flash memory. Specify a
block area by the eight high-order bits (A16 to A23) and eight middle-order bits (A8 to A15) at a given address of
the block to be erased.

4.4.2 Packet
1st byte 2nd byte 3rd byte 4th byte Up to
vt v y y 250th byte
Command Block address Confirmation
command
Programmer to MCU 20h Middle-order | - High-order DOh
address address

MCU to Programmer

4.4.3 Procedure

(1) The block erase command 20h is received at the first byte.

(2) The middle-order address is received at the second byte and the high-order address is received at the third
byte.

(3) The confirmation command DOh is received at the fourth byte.

After receiving the confirmation command DOh, erasing to the specified block starts. The erase operation sets the
contents of the flash memory to FFh. If an error occurs, SR5 becomes 1 (erase status ends in error).

After executing this command, confirm the status of the flash memory with the read status register
command.
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4.5 Read Status Register
4.5.1 Operation

The read status register command confirms the operating status of the flash memory.

4.5.2 Packet
1st byte 2nd byte 3rd byte 4th byte Up to
y y y y 259th byte
Command SRD
Programmer to MCU 70h
MCU to Programmer SRD output | SRD1 output
SRD: Status register data
SRD1: Status register data 1
4.5.3 Procedure
(1) The read status register command 70h is received at the first byte.
(2) SRD is transmitted at the second byte.
(3) SRDL1 is transmitted at the third byte.
4.5.4 SRD Register
Definition
Each Bit of SRD Status Name 1 o
SR7 (bit 7) Sequencer status Ready Busy
SR6 (bit 6) Reserved
SR5 (bit 5) Erase status Error Completed
normally
SR4 (bit 4) Program status Error Completed
normally
SR3 (bit 3) Reserved
SR2 (bit 2) Reserved
SR1 (bit 1) Reserved
SRO (bit 0) Reserved

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

Both SR5 and SR4 become 1 in the following cases:

o The defined command is not written correctly.

o Data other than values which can be written to the second bus cycle data of the block erase command (DOh or
FFh) is written in the cycle to input the block erase confirmation command. When FFh is written, the MCU
enters read array mode and the command is canceled.

(4) Reserved bit
When read, the content is undefined.
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4.5.5 SRD1 Register

Each Bit of SRD1 Status Name 1 Definition 5

SR15 (bit 7) Reserved

SR14 (bit 6) Reserved

SR13 (bit 5) Reserved

SR12 (bit 4) Reserved

SR11 (bit 3) 00: Not checked

ID check 01: ID Not matched

SR10 (bit 2) 10: Reserved
11: Checked

SR9 (bit 1) Reserved

SR8 (bit 0) Reserved

(1) ID check

These bits indicate the ID check results.
(2) Reserved bit
When read, the content is undefined.

REJO05B1300-0100/Rev.1.00 December 2009 Page 34 of 49



REN ESNS R8C/35A Group

Clock Synchronous Serial Program Downloader

4.6 Clear Status Register
4.6.1 Operation

The clear status register command initializes a status register. Initialize the status register before executing the
erase or the page program to the flash memory.

4.6.2 Packet
Upto
1st byte 2nd byte 3rd byte 4th byte 259th byte
Command
Programmer to MCU 50h
MCU to Programmer

4.6.3 Procedure

(1) The clear status register command 50h is received at the first byte.
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4.7 |D Check Function

4.7.1 Operation

This function compares the 1D received from the programmer and the user ID code stored in the virtual fixed
vector address. The ID check results are stored in SR11 to SR10 in the SRD1 register.

4.7.2 Packet

Programmer to MCU

Up to
1st Byte 2nd Byte 3rd Byte 4th Byte 8th Byte
Command
F5h ID1 ID2 ID3 Up to ID7

MCU to Programmer

4.7.3 Procedure

(1) The ID check function command F5h is received at the first byte.
(2) ID1 to ID7 are received from the second byte to the eighth byte, respectively.

After receiving the ID, the ID check starts. However, a user program area blank product returns the wait state for
the control command from the programmer without performing ID check. When ID1 to ID7 all match, SR11 to
SR10 become 11b (verified). If any of the IDs do not match, SR11 to SR10 become 01b (verify not matched).
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4.8 Version Information Output Function
4.8.1 Operation

This function transmits version information of the program downloader and user program.

4.8.2 Packet
1st Byte 2nd Byte 3rd Byte 4th Byte 5th Byte Up to
259th Byte
Command Version
Programmer to MCU F8h | |
MCU to Programmer Program downloader User

4.8.3 Procedure

(1) The version information output function command FBh is received at the first byte.

(2) The program downloader version is transmitted at the high-order second byte first and then the low-order third
byte.

(3) The user program version is transmitted at the high-order fourth byte first and then low-order fifth byte.

4.8.4 Version Data

For the example shown below, the program download version is transmitted after O1h is set to the high order and
00h to the low order of the program downloader version, and 00h is set to the high order and 10h to the low order
of the user version.

When the program downloader version is Ver.1.00 and the user version is Ver.0.10:

Program downloader version data
(in the bt_r835a.a30 file)

.org version_string

.word 0100h ; Program Downloader version (Ver.1.00)
User version data
(in the sect30.inc file for 6. User Program Example)

User_Ver .equ 0010h ; User version (Ver.0.10)
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5. Error Handling

5.1 Serial Transmit and Receive

(1) If the P1_3 pin does not become low during a 300 us period, the flash MCU is in a command wait state.

(2) If the received data does not match the first byte of the control command, the flash MCU determines that a
receive error has occurred. After outputting high to the P1_3 pin for 300 pus, the flash MCU enters a command
wait state.

P 300 ps (typ)
o ™I I
P13 u J

Last data Next command
or
receive error

y
A

Figure 5.1  Serial Communication Provision
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6. User Program Example

The program downloader rewrites the user programs other than the user program in block 0 according to the
programmer. An example of the user program is shown below.

6.1 Function
The LEDs connected to 1/0 ports P3_1, P3_3, P3_4, and P3_6 light.

6.2 Memory Map
Figure 6.1 shows a User Program Memory Map.

Block 1
1 OEFDCh ID1 Undefined instruction
08000h Main program main: ! OEFEOh
. " : . ] D2 Overflow
User interrupt handling timer_ra: | OEFE4h
usr_overflow: ! | Verd BRK instruction
Startup handling start: / OEEESh (low order)
dummy_int: / ID3 Address match
!
! OEFECh D4 Single step @
/ OEFFOh Watchdog timer,
! oscillation stop detection,
1 D5 voltage monitor 1/comparator Al]
OEEDCh [~~~ ~"~"~~~—~—————7—1 ! voltage monitor 2/comparator A2
Variable vector table I/ OEFF4h D6 Address break @
OEFDCh [~~~ "~~~ T T oo o T T ! OEFF8h ID7 (Reserved)
OEFFFh |~~~ "~ o __ (high order)
Section setting sample
nc_define.inc | VECTOR_ADR__.equ OeedcH  ; INTERRUPT VECTOR ADDRESS definition
sect30.inc | .
; variable vector section
’ section  vector,ROMDATA
.org __VECTOR_ADR__
if 1
.glb _timer_ra
lword _timer_ra ; vector 22
.endif
fixed vector section
’LJseLVer .equ 0010h ; user version (Ver.0.10)
.section fvector, ROMDATA
.org OefdcH
uDl:
lword dummy_int | 031000000h ; User ID1=31
OVER_FLOW:
.glb _usr_overflow
lword _usr_overflow | 032000000h  ; User ID2=32
BRKI:
.lword dummy_int | ((User_Ver&0ffh)*1000000h)
; User Version Data (low-order)
ADDRESS_MATCH:
.Iword dummy_int | 033000000h ; User ID3=33
SINGLE_STEP:
Iword dummy_int | 034000000h ; User ID4=34
WDT:
Iword dummy_int | 035000000h ; User ID5=35
; reserved
.lword dummy_int | 036000000h ; User ID6=36
; reserved
Iword dummy_int | 037000000h ; User ID7=37
RESET:
lword start | ((User_Ver&0ffo0Oh)*10000h)
; User Version Data (high-order)
ID code & Option function select register
ID code check function
; iid "#FFFFFFFFFFFFFF"
; option function select register
; .ofsreg OFFH
Notes:
1. ID code checked by the program downloader whether IDs match the IDs transmitted from the programmer.
2. Do not use these interrupts. These are for use with development tools only.
3. Contents in red need to be changed in the automatic generating file. Refer to (3) Edit automatic generating file in
6.3 Initial Setting for more details.

Figure 6.1 User Program Memory Map
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6.3 Initial Settings
(1) Vector table
Allocate the virtual fixed vector table to block 1 to use an interrupt by the user program.

(2) ID code

Set an ID code in the virtual fixed vector table. Do not opt to generate an 1D code file when compiling.

(3) Edit automatic generating file

When the project type is made in the Application and the initial setting file is automatically generated by the

High-performance Embedded Workshop (HEW), change the sect30.inc file and nc_define.inc file as follows
(see Figure 6.1):

» Change the allocation address of the locatable table to OEEDCHh, and the virtual fixed vector table to
OEFDCh.

« Set an additional 1D code to the virtual fixed vector table.

» Add the symbol definition of the user version data and user version data setting to the virtual fixed vector
table.

« Comment out the assembler expansion function direction instructions “.ID” (set an ID code) and
“.OFSREG?” (set a value to the OFS register).
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7. Programmer Example

7.1 Control Pins

(1) Pins TXD, RXD, and CLK
These pins are for transmitting and receiving in clock synchronous serial 1/0 mode. The CLK pin is shared
with the selection pin of the program downloader or the user program.

(2) P1_3 pin
This pin is the BUSY signal for the transmit and receive control.

(3) RESET pin
This pin controls an MCU reset from the programmer.

(4) Pins VCC and VSS
Adjust high level from the programmer to the MCU’s VCC level and low level from the programmer to the
MCU’s VSS level, respectively.

R8C/35A Group

MODE

( TXD output )« ¢ TXD
( RXD input ) p{ RXD
( CLK input ) % p{ CLK

(' BUSY output )« P13

Reset input

User reset signal

Figure 7.1 Programmer Configuration
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7.2 Programmer Functions

The following are the functions necessary for the programmer:
* Blank Check
* Erase
* Program
* Verify
* Read

7.3 Blank Check

Data (program) in the specified area automatically or manually is read from the MCU’s on-chip flash memory.
The programmer confirms that all read data is blank (FFh).

Programmer MCU
Bits SR11 and SR10 in SRD1
* 00b (not verified), 01b (verification Transmit read status register command 70h o
not matched) >
— Goto ID check
* 11b (verified) P Receive SRD and SRD1
— Go to blank check without ID
check 3
Start ID Check
Transmit ID check commands F5h and ID1 to ID7 ~
Ll
Bits SR11 and SR10 in SRD1 Transmit read status register command 70h o
* 01b (verification not matched) g
— Process stopped by ID check
error P Receive SRD and SRD1
« 11b (verified) h
— Go to next step 3
ID Check OK
Start Blank Check
: - Transmit page read command FFh, middle-order address,
When received data is and high-order address |
« All FFh >
— Go to next step
« Other than above P Receive data (256 bytes)
— Process stopped by blank check
error 3
4
* When the blank check for the
specified area is not completed
— Return to page read process Blank check OK
« When blank check is completed
— Blank check OK
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7.4 Erase

Data (program) in the MCU'’s specified on-chip flash memory blocks automatically or manually is erased.

Programmer MCU
Bits SR11 and SR10 in SRD1 . .
« 00b (ot verified), 01b (verification Transmit read status register command 70h -
’ Ll
not matched)
. ﬁg?vg’ri}gg)h“k . Receive SRD and SRD1
|
— Go to erase without ID check |
Start ID check
Transmit ID check commands F5h and ID1 to ID7 .
L
Bits SR11 and SR10 in SRD1 . .
+ 01b (verification not matched) Transmit read status register command 70h >
— Process stopped by ID check
error .
Receive SRD and SRD1
« 11b (verified) < Y
— Go to next step !
ID Check OK
Start Erase
Transmit clear status register command 50h -
»
Transmit block erase command 20h, middle-order address,
high-order address, and DOh -
Ll
. Transmit read status register command 70h .
SR5 bitin SRD1 »
« 1 (Error)
— Process stopped by erase error P Receive SRD and SRD1
* 0 (Completed normally) <
— Go to next step b
4
« When erase for the specified blocks
is not completed
— Return to clear status process Erase OK
« When erase for the specified blocks
is completed
— Erase OK
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7.5 Program

Data (program) in the MCU’s specified on-chip flash memory area automatically or manually is programmed.

Programmer MCU

Bits SR11 and SR10 in SRD1
» 00b (not verified), 01b (verification Transmit read status register command 70h g
not matched)
— Go to ID check
« 11b (verified) Receive SRD and SRD1
— Go to program without ID
check p

A

Start ID check

Transmit ID check commands F5h and ID1 to ID7

»

Ll
Bits SR11 _and_SRlO in SRDL Transmit read status register command 70h o
« 01b (verification not matched) >
— Process stopped by ID check

error. P Receive SRD and SRD1
« 11b (verified)
— Go to next step )
ID check OK
Start program
Transmit clear status register command 50h g

Transmit page program command 41h, middle-order address,
and high-order address g

Transmit data (256 bytes)

\ 4

Transmit read status register command 70h ~
Ll

SR4 bitin SRD
« 1 (Error)

— Process stopped by program error Receive SRD and SRD1
* 0 (Completed normally)
— Go to next step b

A

* When program for the specified
area is not completed

— Return to clear status process Program OK

« When erase for the specified area
is completed

— Program OK
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7.6 Verify

Data (program) in the specified area automatically or manually is read from the MCU’s on-chip flash memory.
The programmer compares the read data with the memory data (program) in the programmer to confirm that they
match.

Programmer MCU
Bits SR11 and SR10 in SRD1
* 00b (not verified), 01b (verification Transmit read status register command 70h |
not matched) »
— Go to ID check
* 11b (verified) P Receive SRD and SRD1
— Go to verify check without ID N
check b
Start ID check
Transmit ID check commands F5h and ID1 to ID7 o
Lad
Bits SR11 and SR10 in SRD1 . .
« 01b (verification not matched) Transmit read status register command 70h >
— Process stopped by ID check
error .
 11b (verified) < Receive SRD and SRD1
— Go to next step \
ID check OK
Start verify check
- Transmit page read command FFh, middle-order address,
» When received data and and high-order address
programmed data do not match >
— Process stopped by verify check
error P Receive data (256 bytes)
» Other than the above <
— Go to next step b
4
* When verify check for the specified
area is not completed .
— Return to page read process Verify Check OK
* When verify check for the specified
area is completed

— Verify check OK
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7.7 Read

This function allows reading the data (program) in the automatically or manually specified area from the MCU
with on-chip flash memory.
The programmer stores the read data in its internal memory

Programmer MCU
Transmit read status register command 70h N
Bits SR11 and SR10 bits in SRD1 >
« 00b (not verified), 01b (verification
not matched) P Receive SRD and SRD1
— Goto ID check «
« 11b (verified) 3
— Go to read without ID check
Start ID check
Transmit ID check commands F5h and ID1 to ID7 N
Lad
- - Transmit read status register command 70h g
Bits SR11 and SR10 in SRD1
« 01b (verification not matched)
— Process stopped by ID check Receive SRD and SRD1
error <
« 11b (verified) 3
— Go to next step
ID Check OK
Start read

Transmit page read command FFh, middle-order address,
* When read for the specified and high-order address
area is not completed
— Return to page read process
« When read for the specified P Receive data (256 bytes)
area is completed
— Read OK »

[
Lt

Store received data in
programmer internal memory

Read OK
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8. Sample Programming Code

A sample program can be downloaded from the Renesas Technology website.
To download, click “Application Notes” in the left-hand side menu on the R8C/35A Group page.

9. Reference Documents

Hardware Manual
R8C/35A Group Hardware Manual Rev.0.40
The latest version can be downloaded from the Renesas Technology website.

Technical News/Technical Update
The latest information can be downloaded from the Renesas Technology website.
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Website and Support

Renesas Technology website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com

R8C/35A Group

REVISION HISTORY Clock Synchronous Serial Program Downloader

Description

Rev. Date
Page Summary

1.00 Dec 29, 2009 - First Edition issued

All trademarks and registered trademarks are the property of their respective owners.
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(2) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2009. Renesas Technology Corp., All rights reserved. Printed in Japan
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