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Figure 40.1 DOC block diagram
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Figure 40.1 DOC block diagram
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40.2.1 DOCR : DOC Control Register

Base address: DOC_B = 0x4010_9000
Offset address: 0x00

Bit position 6 5 4 3 2 1 0
Bit field‘ POPCI | peseLizo)  poBw| - | oMs[1:0]
Value after reset 0 0 0 0 0 0 0

Bit Symbol Function R/W
7 (DOPCIE Data Operation Circuit Interrupt Enable R/W
0: Disables interrupts from the data operation circuit.
\ 1. Ena i i ircui

Note 1. Valid only when data comparison mode is selected.

The DOCR is a register which can set the operation mode of data operation circuit and interrupt
enable/disable.

OMSJ1:0] bits (Operating Mode Select)
These bits select the operating mode of the data operation circuit.

DOBW bit (Data Operation Bit Width Select)
This bit selects the bit width of data operation.

DCSEL[2:0] bits (Detection Condition Select)
These bits are valid only when data comparison mode is selected.
These bits select the condition for detection in data comparison mode.

DOPCIE bit (Data Operation Circuit Interrupt Enable)
Setting this bit to 1 enables interrupts from the data operation circuit.

After correction

40.2.1 DOCR : DOC Control Register

Base address: DOC_B = 0x4010_9000
Offset address: 0x00
Bit position 7 6 5 4 3 2 1 0

Bitfield‘ - ‘ DCSEL[2:0] ‘DOBW‘ - ‘ OMS[1:0]
Value after reset 0 0 0 0 0 0 0 0

Bit Symbol Function R/W
7 - This bit is read as 0. The write value should be 0. R/W

Note 1. Valid only when data comparison mode is selected.

The DOCR is a register which can set the operation mode of data operation circuit and interrupt
enable/disable.

OMSJ1:0] bits (Operating Mode Select)
These bits select the operating mode of the data operation circuit.

DOBW bit (Data Operation Bit Width Select)
This bit selects the bit width of data operation.

DCSEL[2:0] bits (Detection Condition Select)
These bits are valid only when data comparison mode is selected.
These bits select the condition for detection in data comparison mode.

(Deleted)
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40.3.1 Data Comparison Mode

Figure 40.2 to Figure 40.7 shows an example of the steps involved in data comparison mode operation by the data operation

circuit.

The following is an example of operation when the bit width of data operation is 32-bit.

1. Writing 00b to the DOCR.OMS[1:0] bits selects data comparison mode, and setting the DOCR.DCSEL[2:0] to selects
detection condition.

2. The 32-bit reference data is set in DODSR0 and DODSR1."

3. 32-bit data for comparison is written to DODIR.

4. If a value written to DODIR match the detection condition set by DOCR.DCSEL[2:0], the DOCR.DOPCF flag is set to
1 and an ELC event is generated. When the DOCR.DOPCIE bit is 1, a data operation circuit interrupt is also generated.

After correction

40.3.1 Data Comparison Mode

Figure 40.2 to Figure 40.7 shows an example of the steps involved in data comparison mode operation by the data operation

circuit.

The following is an example of operation when the bit width of data operation is 32-bit.

1. Writing 00b to the DOCR.OMS[1:0] bits selects data comparison mode, and setting the DOCR.DCSEL[2:0] to selects
detection condition.

2. The 32-bit reference data is set in DODSR0 and DODSR1.*1

3. 32-bit data for comparison is written to DODIR.

4. If a value written to DODIR match the detection condition set by DOCR.DCSEL[2:0], the DOCR.DOPCF flag is set to
1 and an ELC event and Data operation circuit interrupt are generated.

Before correction

[ DOCR.DOPCIE

— J

i
DOCR.OMS[1:0] b ) 0o

1
' i 5 3
! | 1 1
i i i i i
DOCR.DCSEL[2:0] xoxb X 000b : ! : ;
i d - A
: ! i i i
DODSRO ! XXXX_XXXX X DXFFFF_AAAIA : :
! L i i
| | E :
I,
DODIR i OXHOKXXXX XOXFFFF_AAAAX(c)xFFFF_AAAAX OxFFFF_5555
1

Write 1 to
DOSCR.DOPCFCL bit

“pr
DOSR.DOPCF  «y»

Figure 40.2 Example of Operation in Data Comparison Mode (Detection condition: Mismatch)
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[DOCR.DOPCIE H ! ! ! .

: i
DOCR.OMS[1:0] o Y 0ob

1
DOCR.DCSEL[2:0] xxxb X 001b
i

DODSRO 00 oo | OXFFFF_AABA

DODIR

wqr
DOSR.DOPCF «q»

i i
xooox oo W OXFFFF_3333 J(0xFFFF_5555) OXFFFF_AAAA

Write 1 to

DOSCR.DOPCFCL bit

Figure 40.3 Example of Operation in Data Comparison Mode (Detection condition: Match)

DOSCR.DOPCFCL bit

[DOCR.DOPCIE 4 ! ! ! :
DOCR.OMS[1:0] — X 00b | : i i
1
: : : ; !
DOCR.DCSEL[2:0] oob ¥ 0106 i i i
i i i i i
DODSRO § XORXX_XXXX X OXFFFF_AAAA : :
N 1
i i i i i
T T 1 1 |
DODIR i P XOX_XXXX )(DXFFFF_EEEE)(OXFFFF_BBBBX OXFFFF_9999

t 1 1 .

i i i i ! Write 1 to
! i i ! !
i i i i C
! ! ! { !
wam 1 1 1 1 !

1 i i i i
DOSR.DOPCF ; a ; ;

i i i ; i
! ! ! ! !
1 i i ' i

Figure 40.4 Example of Operation in Data Comparison Mode (Detection condition: Lower)

[DOCR.DOPCIE J ] !

1
i i i i i
DOCR.OMSI[1:0] b X 00b . , i j
! L L ! .
i i i I !
DOCR.DCSEL[2:0] wob Y 0110 : : ! i
1 + 5
i i i i i
DODSRO | XXX _XXXX X OXFFFF_AAAA : :
1 1 i ] T
1 i 1 i 1
: : i i i
DODIR g | 000000 )(OXFFFF_3333><DXFFFF_5555 OxFFFF_BBBB
; ! g ! 2 Write 1 to
i i i i i DOSCR.DOPCFCL bit
o : : : 5 |
1 1 1 ]
DOSR.DOPCF ‘0" : : g i
1 i | I !
i i i i '
1 1 1 I !

Figure 40.5 Example of Operation in Data Comparison Mode (Detection condition: Upper)
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| . ]

[DOCR.DOPCIE ! ) ! ! !

i : i i i i
DOCR.OMS[1:0] xxb Y005 j ! ! : !
i i i I i !
1 L 1 1
DOCR.DCSEL[20]  xuxh )(: 006 | ; ; ; i
4 I H i H H
i ; i i i !
DODSRO *XXX_XXXX X OXFFFF_55§5 : : :
) T
i ! i i i i
DODSR1 : F x000¢_000c X OXFFFF_AAAA i i
i i i i i i
DODIR : g L 000000 ){(OxFFFF_se,as}(mFFFF_BBBB)K 0xFFFF_0099
! : ! ! i : Write 1 to
wqn i i i i i . DOSCR.DOPCFCL bit
DOSR.DOPCF «g» i ; E 5 i

t i t i t d
2 i i i i

Figure 40.6 Example of Operation in Data Comparison Mode (Detection condition: Inside window)

[DOCR.DOPClE || . | | . ]
] : 1 ] 1 H
i : ; : ; !
DOCR.OMS[1:0] xxb ¥ 00b | i j | i
i ! i i i i
i , i i , .
DOCR.DCSEL[2:0]  xxxb X 101b i : : : i
! H ] | l H
DODSRO IXXXX O )I( OxFFFF_5555 ; : i
; , . ; ; :
5 E 5 5 5 ;
DCDSR1 ' 00000 (" OXFFFF_AAAA i :
i i i i i i
i i i ; ; i
T . N 1
DODIR i i | o000 Y(OXFFFF_0000 Y 0xFFFF_9999 ) 0xFFFF_BEBE
i i j , :
; i i i Write 1 to i Write 1 to
i ! i bl b .
aqn : i : [ /;DOSCR.DOPCFCL bit /OSCR.DOPCFCL bit
DOSR.DOPCF ‘{0 ! ! : | :
, : : ; .
: i | ; | i
i i i i i !

Figure 40.7 Example of Operation in Data Comparison Mode (Detection condition: Outside window)

After correction

; : ; : i
DOCR.OMS[1:0] b X 00b . | i i
| 1 1 Il !
1 | [ [ [
DOCR.DCSEL[2:0] ook Y 0006 | ! ; ;
i ; i i i
; i i i i
DODSRO : XXXX_XXXX OXFFFF_AAAA : :
| i i i !
i i i ! !
I,
DODIR : | 000X )(OxFFFF_AAAAXOxFFFF_AAAAX OXFFFF_5555
T T ] ] |
E ! 5 : E Write 1 to

i i i i i DOSCR.DOPCFCL bit
i i i i :
o i 5 i i '

DOSR.DOPCF o> : E 5 5

i i i ; i
1 ] I 1 !
i i i i i

Figure 40.2 Example of Operation in Data Comparison Mode (Detection condition: Mismatch)
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. 0 1 i 1
i i i i i
DOCR.OMS[1:0] b Xf 00b ' : : :
! i i i '
! L 1 1 |
DOCR.DCSEL[2:0] xxxb X 001b : : ; :
i iy 1 T T
DODSRO i X000_XHXX X 0XFFFF_AASA i i
i i i i i
. L i i |

DODIR i P oo oox (OXFFFF_3333 J(0XFFFF_5555)  OXFFFF_AAAA

E : : : : Write 1 to
i i i i i
i i i i i

“ ' i i !
DOSR.DOPCF «q : i i i

i i i i :
1 1 1 i I
i i i i i
i i i i i
i i i i i

DOSCR.DOPCFCL bit

Figure 40.3 Example of Operation in Data Comparison Mode (Detection condition: Match)

! ! ! ! !
i i i i !
DOCR.OMSI[1:0] b X 00b ; g g i
1
| : | ; !
DOCRDCSELZO] — xob ¥ 0100 | i 5 i
i i i i i
DODSRO § XORXX_XXXX X OXFFFF_AAAA : :
H 1
i i i i ]
T T !
DODIR i OO0 XXXX ){(DXFFFF_EEEETOxFFFF_BBBBX OxFFFF_9999

+ 1 1 H

i i i i ! Write 1 to
| i i 1 L
i i i i -
1 ] 1 ] |
i i i i i

1 i i i i
DOSR.DOPCF  «y» i i i i

i i i i i
i i i i i
i i i i L

DOSCR.DOPCFCL bit

Figure 40.4 Example of Operation in Data Comparison Mode (Detection condition: Lower)

! ! ' ! !
1 1 1 1 .
DOCR.OMS[1:0] b X 0b i : i i
v i i i i
1 1 1 ] |
DOCR.DCSEL[2:0] b Y 011D ! : ! s
: L
i i i i i
DODSRO | XXXX_XXXX X OXFFFF_AAAA : :
[] 1 [l ] T
i i i i i
i : i i i
DODIR i P XK 000K )(OxFFFF_3333)(0><FFFF_5555 OxFFFF_BBBB

i i i i i Write 1 to
] ] ] 1 !
i i i i i
i i i i i
“qr i i i i i

1 1 1 ]
DOSR.DOPCF  “0” : : ; i

i i i i :
i i i i ;
] ] ] 1 '

DOSCR.DOPCFCL bit

Figure 40.5 Example of Operation in Data Comparison Mode (Detection condition: Upper)
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d ) i ' d !
i i i i i !
1 H 1 [l 1 ]
DOCR.OMS[1:0] xxb Y005 E ! ! : !
i i i I i !
. 1 L 1 1
DOCR.DCSEL[20]  xuxh )(: 006 | ; ; ; i
4 I H i H H
i ; i i i !
DODSRO *XXX_XXXX X OXFFFF_55§5 : : :
) T
i : i i i i
DODSR1 : F x000¢_000c X OXFFFF_AAAA i i
i i i i i i
DODIR : g L 000000 ){(OxFFFF_se,as}(mFFFF_BBBB)K 0xFFFF_0099
! : ! ! i : Write 1 to
wqn i i i i i . DOSCR.DOPCFCL bit
DOSR.DOPCF «g» i ; E 5 i

t i f f f d
E i i i i

Figure 40.6 Example of Operation in Data Comparison Mode (Detection condition: Inside window)

1 ! 1 1 1
i i i i i !
i : : ; ; i
DOCR.OMS[1:0] b Y 00b ! ; j | !
i i i i ; i
i i i , :
DOCRDCSEL[20] b X 101b | ] ; | i
1 ] 1 ] .
DODSRO IXXXX O )I( OxFFFF_5555 ; : i
. , . . .
— | : | ;
DCDSR1 ' 00000 (" OXFFFF_AAAA i :
i i i i i i
i i i i ; i
T . N 1
DODIR i i | o000 Y(OXFFFF_0000 Y 0xFFFF_9999 ) 0xFFFF_BEBE
i i j , :
; i i i Write 1 to i Write 1 to
i ! i . .
aqn : i : [ /;DOSCR.DOPCF-CL bit /OSCR.DOPCFCL bit
DOSR.DOPCF “0” ! ! 1 | :
i i
]

Figure 40.7 Example of Operation in Data Comparison Mode (Detection condition: Outside window)
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40.3.2 Data Addition Mode

Figure 40.8 shows an example of the steps involved in data addition mode *1 operation by the data operation circuit.

The following is an example of operation when the bit width of data operation is 32-bit.

1. Writing 01b to the DOCR.OMSJ[1:0] bits selects data addition mode.

2. 32-bit data is set in the DODSRO register as the initial value.

3. 32-bit data to be added is written to DODIR. The result of the operation is stored in DODSRO.

4. Writing of 32-bit data continues until all data for addition have been written to DODIR.

5. If the result of an operation is greater than OxFFFF_FFFF, the DOSR.DOPCF flag is set to 1 and an ELC event is
generated. When the DOCR.DOPCIE bit is 1, a data operation circuit interrupt is also generated.

After correction

40.3.2 Data Addition Mode

Figure 40.8 shows an example of the steps involved in data addition mode *1 operation by the data operation circuit.

The following is an example of operation when the bit width of data operation is 32-bit.

1. Writing 01b to the DOCR.OMS[1:0] bits selects data addition mode.

2. 32-bit data is set in the DODSRO register as the initial value.

3. 32-bit data to be added is written to DODIR. The result of the operation is stored in DODSRO.

4. Writing of 32-bit data continues until all data for addition have been written to DODIR.

5. If the result of an operation is greater than OxFFFF_FFFF, the DOSR.DOPCF flag is set to 1 and an ELC event
and Data operation circuit interrupt are generated.
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[ DOCR.DOPCIE 4! : ! ; : ]
DOCR OMS[1:0] b X 01b g ; i i
! L 1 1 .
1 I 1 1 !
1 i 1 1 !
DODSRO } oo oo YOXFFFF_FFFOYOXFFFF_FFFAY0XFFFF_FFFAY 0x0000_0002
! i i ! !
1 1 1 1 !
‘ ; i i 1
DODIR ' ' XHKX_XXHX );(OxOOOO_DOO4XOxODOO_OOO6X 0x0000_0008
; : : : : Write 1 to
i i i i ! DOSCR.DOPCFCL bit
1 ] 1 1
i i i i i
DOSR.DOPCF 8 : : : :
| i i i i
! ' : ! :
1 I 1 1 !
: | i i i
: ' ! ! !
1 1 1 1 U
Figure 40.8 Example of Operation in Data Addition Mode
After correction
! ! ! ' !
! ! ! ! :
DOCR.OMS[1:0] b X 016 | i i i
! L 1 1 !
] i ! ] :
1 i 1 1 y
DODSRO § X00KX_3000x foxFFFF_FFFOXOxFFFF_FFF4X0xFFFF_FFFA)f( 0x0000_0002
i i i i ]
] 1 ] ] !
" ; i i 0
DODIR i L 00X o );(0xoooo_ooo4);(omooo_oooe)( 0x0000_0008
: ; ; : : Write 1 to
i i 5 5 ; DOSCR.DOPCFCL bit
1 i 1 1 i
DOSR.DOPCF I : : : :
o i i i
i i i i :
i i i i :
L i L i !
] 1 ] ] !
i ' i i i
1 I 1 1 !

Figure 40.8 Example of Operation in Data Addition Mode
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40.3.3 Data Subtraction Mode

Figure 40.9 shows an example of the steps involved in data subtraction mode *1 operation by the data operation circuit.

The following is an example of operation when the bit width of data operation is 32-bit.

1. Writing 10b to the DOCR.OMSJ[1:0] bits selects data subtraction mode.

2. 32-bit data is set in the DODSRO register as the initial value.

3. 32-bit data to be subtracted is written to DODIR. The result of the operation is stored in DODSRO.

4. Writing of 32-bit data continues until all data for subtraction have been written to DODIR.

5. If the result of an operation is less than 0x0000_0000, the DOSR.DOPCF flag is set to 1 and an ELC event is generated.
When the DOCR.DOPCIE bit is 1, a data operation circuit interrupt is also generated.

After correction

40.3.3 Data Subtraction Mode

Figure 40.9 shows an example of the steps involved in data subtraction mode *1 operation by the data operation circuit.

The following is an example of operation when the bit width of data operation is 32-bit.

1. Writing 10b to the DOCR.OMS[1:0] bits selects data subtraction mode.

2. 32-bit data is set in the DODSRO register as the initial value.

3. 32-bit data to be subtracted is written to DODIR. The result of the operation is stored in DODSRO.

4. Writing of 32-bit data continues until all data for subtraction have been written to DODIR.

5. If the result of an operation is less than 0x0000_0000, the DOSR.DOPCF flag is set to 1 and an ELC event and Data
operation circuit interrupt are generated.
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[ DOCR.DOPCIE { ! ! !

1
DOCR.OMS[1:0] — X 100 g ; i
i 1 1 U
i i i 1
i a i
DODSRO § XXXK_I00K OXOOOO_OOOFXDXDDOO_OODBXOXOOOO_DDDSX O0xFFFF_FFFD
1
i i i
DODIR XXOGX_XXXX X0xoooo_ooo4);(omooo_oooe)( 0x0000_0008

E
i Write 1 to
:
i

i 5

i i OSCR.DOPCFCL bit
i i

i i 0

[ [P R ._._>.<._._._._. .

DOSR.DOPCF :[1):

Figure 40.9 Example of Operation in Data Subtraction Mode

After correction

1
DOCR.OMS[1:0] b X 10b i i i
1 1 1 U
H 1 [
i a i
DODSRO XXXX_XXXX OXOOOO_OOOFXDXDDOO_OODBXOXOOOO_DDDSX O0xFFFF_FFFD
1 1 !
: : ;
DODIR XXOGX_XXXX X0xoooo_ooo4);(omooo_oooe){ 0x0000_0008

Write 1 to

1 1 1
i i i
i i : OSCR.DOPCFCL bit
i i i
! ! (

[ P S ._._>.<._._._._.

DOSR.DOPCF :[1):

Figure 40.9 Example of Operation in Data Subtraction Mode

Before correction

40.4 Interrupt Source

The data operation circuit generates the data operation circuit interrupt (DOC_DOPCI) as an interrupt request. When an
interrupt source is generated, the data operation circuit flag corresponding to the interrupt is set to 1, when the data
operation circuit interrupt enable bit is enabled, interrupt request signal is generated. Table 40.2 describes the interrupt
request.

After correction

40.4 Interrupt Source

The data operation circuit generates the data operation circuit interrupt (DOC_DOPCI) as an interrupt request. When an
interrupt source is generated, the data operation circuit flag corresponding to the interrupt is set to 1, interrupt request
signal is generated. Table 40.2 describes the interrupt request.
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Before correction

40.6 Interrupt Handling and Event Linking

The DOC has a bit to enable or disable interrupts. An interrupt request signal is output for the CPU when an interrupt source
is generated while the corresponding enable bit is enabled.

In contrast, an event link output signal is sent to other modules as an event signal via the ELC when an interrupt source is
generated, regardless of the setting of the corresponding interrupt enable bit.

After correction

{Deleted)
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