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[Before Change] 

Table 20.1 MD Pin Setting and Operating Mode  

 User boot 

mode 

User program

mode*2 

On-chip ROM 

valid mode*1 

Programmer

mode 

Reset 

state  Pin Boot mode 

 11 1 1 1 0 RES 
 0 1MD0 0/1 0/1 0/1 0/1

 0/1 1MD1 1 1 0 0

 0/1 1
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MD2 
0 
1 00

Notes: 1 On-chip ROM valid mode indicates mode 6 and mode 7. For details, see section 3, 

         MCU Operating Modes. 
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       2 To transit to User program mode, set FLSHE bit in SYSCR2 to 1. 

nge] 
Table 20.1 MD Pin Setting and Operating Mode 

User boot 

mode 

User program

mode*2 

Programmer

mode 

On-chip ROM 

valid mode*1 

Reset 

state Pin Boot mode 

11 1 1 1 0 RES 

MD0*3 0 10/1 0/1 0/1 0/1

0/1 1MD1 1 1 0 0

MD2 0/1 1
Renesas Technology Corp., All rights reserved. Page 

1 0 0 0

Notes: 1 On-chip ROM valid mode indicates mode 6 and mode 7. For details, see section 3, 

         MCU Operating Modes. 

       2 To transit to User program mode, set FLSHE bit in SYSCR2 to 1. 

       3 In case of On-chip ROM valid mode, User program mode and Boot mode, when the MD0 pin sets to 0, the mode

will be Expanded mode, otherwise, when the pin sets to 1, the mode will be Single chip mode. However, in case of

User boot mode, there is no Expanded mode 
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 20.4.3 User Boot Mode 
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[Before change] 

 The area that can be executed in the steps of the user procedure program (on-chip RAM, user  

MAT, and external space) is shown in section 20.4.4, Procedure Program and Storable Area for 

Programming Data.  

 

[After change] 

 The area that can be executed in the steps of the user procedure program (on-chip RAM and user  

MAT) is shown in section 20.4.4, Procedure Program and Storable Area for Programming Data. 
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[Before change] 

 

 
Table 20.9 (3)   Useable Area for Programming in User Boot Mode 

 

 Storable/Executable Area Selected MAT 

 
Embedded

Program 

Storage 

Area 

 
External Space

(Expanded 

Mode) 

User 

Boot 

MAT 

 
On-Chip 

RAM 

User Boot

MAT 

User 

MAT 
 

Item 
 

Storage Area for 

Program Data ×*1 

Determination of 

Download Result 

Operation for FKEY 

Clear 

Execution of Writing 

SCO=1 to FCCS 

(Download) 

Operation for Writing 

H’A5 to FKEY 

Operation for Selection 

of On-chip Program to 

be Downloaded 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operation for Settings 

of Initial Parameter 

Operation for Download 

Error 
 

 

 

 

 

 

 

 

 

 

 

 

 

°°
°°°°
××

°°°°
°°
°°°°
°°°°
°°°°
°
 °
 °
 °
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[After change] 

 

 

 

 

On-Chip 

RAM 

User Boot

MAT 

User 

MAT 

User 

Boot 

MAT 

Embedded 

Program 

Storage 

Area Item 

Storage Area for 

Program Data 

Operation for Selection 

of On-chip Program to 

be Downloaded 

Operation for Writing 

H’A5 to FKEY 

Execution of Writing 

SCO=1 to FCCS 

(Download) 

Operation for FKEY 

Clear 

Determination of 

Download Result 

Operation for Download 

Error 

Operation for Settings 

of Initial Parameter 

Storable/Executable Area Selected MAT 

×*1 

Table 20.9 (3)   Useable Area for Programming in User Boot Mode 
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[Before change] 

 

 

 Storable/Executable Area Selected MAT 

 
Embedded

Program 

Storage 

Area 

 
External Space

(Expanded 

Mode) 

User 

Boot 

MAT 

 
On-Chip 

RAM 

User Boot

MAT 

User 

MAT 
 

Item 
 

Execution of 

Initialization 
× ×

Operation for 

Initialization Error 

Operation for Writing 

H’5A to FKEY 

Switching MATs by 

FMATS 

Operation for Interrupt 

Inhibit 

NMI Handling Routine 

Determination of 

Initialization Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Execution of  

Programming 

Operation for Settings 

of Program Parameter   

 

 

 Determination of 

Program Result  

 Operation for Program 

Error 

Operation for FKEY 

Clear 

Switching MATs by 

FMATS 

Notes: 1 Transferring the data to th

       2 Switching FMATS by a p

 

 

 

 

 

 

 

 

 

 

 

°°
°°°°
× 

°

°

°°°
××

°

°
×

°

°°°
×
 °

×

°
×

°

°

°

°
e on-chip RAM

rogram in the o

°

°

×

×

×*2 

 enables this area to

n-chip RAM enables

×

°

°°

°

°

°

°

 be used. 

 this area to be used. 

×

°

°
 °
 °
°
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[After change] 

 

 

On-Chip 

RAM 

User Boot

MAT 

User 

MAT 

User 

Boot 

MAT 

Embedded 

Program 

Storage 

Area Item 

Execution of 

Initialization 

Determination of 

Initialization Result 

NMI Handling Routine 

Operation for Interrupt 

Inhibit 

Switching MATs by 

FMATS 

Operation for Writing 

H’5A to FKEY 

Operation for Settings 

of Program Parameter  

Execution of  

Programming 

Storable/Executable Area Selected MAT

× 

Determination of 

Program Result 

Operation for Program 

Error 

Operation for FKEY 

Clear 

Switching MATs by 

FMATS 

Operation for 

Initialization Error 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Notes: 1 Transferring the data to th

       2 Switching FMATS by a p
 

 

 

 

 

 

 

 

° °
° ° °
°
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°
°
×

° °
°
×

°

°
×

°

°
×

°

°

°

°

°

°
e on-chip RAM

rogram in the o
°

°×

×*2 

×

×

°

°

 enables this area to be used. 

n-chip RAM enables this area t
°
 °

°
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 Table 20.9 (4)   Useable Area for Erasure in User Boot Mode

 
Storable/Executable Area Selected MAT 

 

 

External Space

(Expanded 

User 

Boot 

MAT  

 

On-Chip 

RAM 

User Boot

MAT 

User 

MAT 

 
Item Mode)  

Operation for 

Selection of On-chip 

Program to be 

Downloaded 

× ×°

°°

°°

°

°

°

Operation for FKEY 

Clear 

Determination of 

Download Result ° ° ° °

°××°
Execution of  

Initialization 

Operation for 

Settings of Initial 

Parameter 

Operation for 

Download Error °°°°

°°°°

°

Execution of Writing 

SCO=1 to FCCS 

(Download) 

° ° ° °
Operation for Writing 

H’A5 to FKEY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

° °°°
Determination of 

Initialization Result 
 

 
Operation for 

Initialization Error 

NMI Handling 

Routine 

Operation for 

Interrupt Inhibit °

°

°

°

°

°°

×

°

°

°

°
 

 

 

 

 

 

°××°
Switching MATs by 

FMATS 
 

 
Operation for Writing 

H’5A to FKEY °°° ×

 

 

Embedded 

Program 

Storage Area
°
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[After change] 

 
Table 20.9 (4)   Useable Area for Erasure in User Boot Mode

 
Storable/Executable Area Selected MAT  

 

 User 

Boot 

MAT 

Embedded 

Program 

Storage Area 

 On-Chip 

RAM 

User Boot

MAT 

User 

MAT  Item 

 Operation for 

Selection of On-chip 

Program to be 

Downloaded 

 

° °° 

 

Execution of Writing 

SCO=1 to FCCS 

(Download) 

Operation for FKEY 

Clear 

Determination of 

Download Result 

°

°

°

°

°

°

°

Operation for Writing 

H’A5 to FKEY 

° °× 

Operation for Writing 

H’5A to FKEY 

Switching MATs by 

FMATS 

Operation for 

Settings of Initial 

Parameter 

Execution of  

Initialization 

°

°

°
Determination of 

Initialization Result 

Operation for 

Initialization Error 

NMI Handling 

Routine 

Operation for 

Interrupt Inhibit 

°

°

°

°

°

Operation for 

Download Error °
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°
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[Before change] 

 

 

 
Storable/Executable Area Selected MAT  

External Space

(Expanded 

Mode) 

User 

Boot 

MAT 

 
On-Chip 

RAM 

User Boot

MAT 

User 

MAT 

 
Item  
Operation for 

Settings of Erasure 

Parameter 

× °°°

°× 

°

°

°

°

°

×

×*

°

°

°

Operation for FKEY 

Clear 

Operation for 

Erasure Error 

Erasure Result 

° × × °Execution of Erasure 

 

 

 

 

 

 

 

 

 

 

 

°°
Note: Switching FMATS by a program in the on-chip RAM enables this area to be used. 

×× 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Embedded 

Program 
Storage Area 
Determination of 
Switching MATs by 

FMATS 
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[After change] 

 

 

 

 Selected MATStorable/Executable Area 

 User 

Boot 

MAT 

 On-Chip 

RAM 

User Boot

MAT 

User 

MAT  Item 

Operation for 

Settings of Erasure 

Parameter 

Erasure Result 

Operation for 

Erasure Error 

Operation for FKEY 

Clear 

°

°

°

°

×

×*

×

×

°

°

°

× °
Execution of Erasure 

° °× 

Note: Switching FMATS by a program in the on-chip RAM enables this area to be used. 

 

 

 

 

 

 

 

 

 

 

 

 

Embedded 

Program 
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Determination of 
Switching MATs by 

FMATS 
°
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