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20.3.3 A/D converter mode register 0 (ADMO) Page 1071, Page 1075 to Page 1077,
Page1079,Page 1081, Page 1083, Incorrect descriptions
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Page 1090, Page 1091, Page 1093

Page 1096

20.3.4 A/D converter mode register 1 (ADM1) Incorrect descriptions
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1. M

emory Space (Page 106, Page107, Page 112)

Incorrect:

(Page 106)

Products in the RL78/G24 can access a 1 MB address space. For details, see Figures 3 - 1

and 3 - 2.

Figure 3 - 1 Memory Map (R7F101GxE (x =6, 7,8, A,B, E, F, G, J, L))

FFFFFH ‘ OFFFFH
Special function registers (SFRs)
256 bytes |
FFFOOH
FFEFFH General-purpose registers /
FFEEOH 32 bytes ,
FFEDFH RAMNotes 1.4
FCFOOH 12 Koytes ,
FCEFFH ,
Mirror area
F2000H 43.75 Kbytes / OTFFFH |
FAFFFH Data flash memory
% Koyles / Program area
F1000H
FOFFFH /
F0600H Reserved Boot
FO7FFH Extended special function registers f cluster 1%®
Data memory (2nd SFRs)
space FOO0OH 2 Kbytes /
EFFFFH }
04000H
/ 03FFFH
000CEH
Reserved 000CDH On-chip debug secuity
ID setting area™
000C4H 10 bytes
Boot
/ 000C3H Option bytes area™*2 e tor Qs Bootarea
000COH 4 bytes
/ 000BFH CALLT table
10000H _ 00080H 64 bytes
OFFFFH Code flash memory 0007FH Vector table area
00000H 64 Kbyes 00000H 128 bytes 00000H
Note 1. Instructions can be executed from the RAM area excluding the general-purpose

register area.

Note 2. When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the

© 2024 Renesas Electronics Corporation. All rights reserved.

on-chip debug security IDs to 000C4H to 000CDH.

When boot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH

and 040C4H to 040CDH.
(omitted)
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Correct:

Products in the RL78/G24 can access a 1 MB address space. For details, see Figures 3 - 1

and 3 - 2.
Figure 3 - 1 Memory Map (R7F101GxE (x=6,7,8,A,B,E, F, G, J, L))
FFFFFH [ oFFeeH
Special funcion registers (SFRs)
256 bytes /
FFFOOH
FFEFFH General-purpose registers
FFEEOH 32 bytes ,
FFEDFH Aot
FCFOOH 12 Koptes /
£2000H 4375 Kbytes / SET—
FIFFFH Data flash memory Program area
4 Koytes / <
F1000H 040CEH
ESBFDFOF: Reserved / 040CDH On-chip debug security so0t
ID setting area Nete 2 luster {Netes
FO7FFH Extended special function registers N 10 bytes cluster
Data memory (2nd SFRs) 004H i
space FO000H 2 Kbytes } 040C3H Option bytes area Note 2
EFFFFH , 040COH 4 bytes
— 04000H
, 03FFFH
000CEH
Reserved 000CDH On-chip debug security
ID setting area™e*?
000C4H 10 bytes soot
000C3H Option bytes areat**2 3 Boot area
cluster 035
000COH 4bytes
000BFH CALLT table
10000H 00080H 64 bytes
OFFFFH Code flash memory 0007FH Vector table area
00000H 64 Koytes 00000H 128 bytes 00000H

Note 1.

Note 2.

Instructions can be executed from the RAM area excluding the general-purpose
register area.

When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.

When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to

040CDH.
(omitted)
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(Page 107)

Figure 3 - 2 Memory Map (R7F101GxG (x=6,7,8,A,B,E, F, G, J, L))

space

Data memory

FFFFFH 1FFFFH
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH General-purpose registers
FFEEOH 32 bytes
FFEDFH At
J— 12 Kbytes
FCEFFH
Mirror area
F2000H 4375 Kbytes O7FFFH
FIFFFH Data flash memory
Kby Program area
F1000H
FOFFFH Reserved
FOB00H Boot
FO7FFH Extended special function registers cluster 1tees
(2nd SFRs)
FO000H 2 Kbytes
EFFFFH
04000H
03FFFH
000CEH
Reserved 000CDH On-chip debug security
D setting area®e?
000C4H 10 bytes 5
r oot Boot area
000C3H Option bytes area cluster Qo35
000COH 4 bytes
000BFH CALLT table
20000H 00080H 84 bytes
1FFFFH Code flash memory 0007FH Vector table area
00000H 128 Kbytes 00000H 128 bytes 00000H

Note 1.

Note 2.

Instructions can be executed from the RAM area excluding the general-purpose
register area.
When boot swap is not used: Set the option bytes to 000COH to 000C3H, and the
on-chip debug security IDs to 000C4H to 000CDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and
040COH to 040C3H, and the on-chip debug security IDs to 000C4H to 000CDH
and 040C4H to 040CDH.

(omitted)
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RENESAS

Date: Apr. 26, 2024

Figure 3 - 2 Memory Map (R7F101GxG (x=6,7,8,A,B,E, F, G, J, L))

space

Data memory

FFFFFH 1FFFFH
Special function registers (SFRs)
256 bytes
FFFOOH
FFEFFH General-purpose registers
FFEEOH 32 bytes
FFEDFH R
J— 12 Kbytes
FCEFFH
Mirror area
F2000H 4375 Kbytes O7FFFH
FIFFFH Data flash memory
 Koyor Program area
F1000H 040CEH
040CDH e i
FOFFFH Reserved On-chip debug security
FOB00H D setting area Note2 Boot
FO7FFH Extended special function registers 040C4H 10 bytes cluster 1tees
(2nd SFRs) | -
FOO0OH 2 Kbytes Option bytes area Note 2
EFFFFH 040COH 4 bytes
040BFH
04000H
03FFFH
000CEH
Reserved 000CDH On-chip debug security
D setting areato2
000C4H 10 bytes N
oot
000C3H Option bytes area®e2 cluster Qows3,s  Boot area
000COH 4 bytes
000BFH CALLT table
20000H 00080H 84 bytes
1FFFFH Code flash memory 0007FH Vector table area
00000H 128 Kbytes 00000H 128 bytes 00000H

Note 1.

Note 2.

Instructions can be executed from the RAM area excluding the general-purpose
register area.
When boot swapping is not to be used, that is, when the value of the BTFLG bit in
the FLSEC register is 1, set the option bytes to 000COH to 000C3H, and the on-chip
debug security IDs to 000C4H to 000CDH.
When boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0, set the option bytes to 000COH to 000C3H and 040COH to 040C3H,
and the on-chip debug security IDs to 000C4H to 000CDH and 040C4H to
040CDH.

(omitted)

Page 4 of 24
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(Page 112)
(omitted) (omitted)
3. Option bytes area 3. Option bytes area
A 4-byte area of 000COH to 000C3H can be used as an option bytes area. Set the option A 4-byte area of 000COH to 000C3H can be used as an option bytes area. Set the option
byte at 040COH to 040C3H when the boot swap is used. For details, see Section 38 byte at 040COH to 040C3H when boot swapping is to be used or the value of the BTFLG

Option Bytes.

bit in the FLSEC register is 0. For details, see Section 38 Option Bytes.
4. On-chip debug security ID setting area

4. On-chip debug security ID setting area

A 10-byte area of 000C4H to 000CDH and 040C4H to 040CDH can be used as an on- A 10-byte area of 000C4H to 000CDH and 040C4H to 040CDH can be used as an on-
chip debug security ID setting area. Set the on-chip debug security ID of 10 bytes at chip debug security ID setting area. Set the 10-byte security ID for on-chip debugging at
000C4H to 000CDH when_the boot swap is not used and at 000C4H to 000CDH and at 000C4H to 000CDH when boot swapping is not to be used, that is, the value of the
040C4H to 040CDH when the boot swap. is used. For details, see Section 40 On-chip BTFLG bit in the FLSEC register is 1, and at both 000C4H to 000CDH and 040C4H to
Debugging.

040CDH when boot swapping is to be used or the value of the BTFLG bit in the FLSEC
register is 0. For details, see Section 40 On-chip Debugging.

© 2024 Renesas Electronics Corporation. All rights reserved.
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2. 20.3.3 A/D converter mode register 0 (ADMO) (Page 1071, Page _
1075 to Page1077, Page1079, Page 1081, Page 1083, Page 1084,
Page 1086, Page 1088, Page 1090, Page 1091, Page 1093 )

Incorrect:
(Page 1071)

Figure 20 - 4 Format of A/D Converter Mode Register 0 (ADMO)

(omitted)
ADCE A/D voltage comparator operation controlN°t® 2
0 Stops A/D voltage comparator operation
1 Enables A/D voltage comparator operation

Note 1. For details of the FR[2:0] and LV[1:0] bits and A/D conversion, see Table 20 - 6 Selection of A/D
Conversion Time.

Note 2. While in the software trigger no-wait mode or hardware trigger no-wait mode, the operation of
the A/D voltage comparator is controlled by the ADCS and ADCE bits, and it takes 1 us + 2
cycles of the conversion clock (fAD) from the start of operation for the operation to stabilize.
Therefore, immediately after the ADCS bit is set to 1 after atleast 1 u's + 2 cycles of the
conversion clock (fAD) have elapsed from the time ADCE bit is set to 1, the conversion result
becomes valid. When ADCS is set to 1 while ADCE = 0, A/D conversion starts after the
stabilization wait time has passed. If ADCS is set to 1 before at least 1 s + 2 cycles of the

conversion clock (fAD) have elapsed, ignore data of the first conversion.

Caution 1. Change the ADMD, FR[2:0], and LV[1:0] bits while conversion is stopped (ADCS = 0, ADCE
=0).

Caution 2. Setting change from ADCS = 1 and ADCE = 1 to ADCS = 1 and ADCE = 0 is prohibited.

Caution 3. Do not change the ADCS and ADCE bits from 0 to 1 at the same time by using an 8-bit
manipulation instruction. Be sure to follow the procedure described in 20.7 A/D Converter
Setup Flowchart.

Caution 4. Do not set ADMS to 1 when the advanced mode is enabled.

Caution 5. Do not overwrite ADCS with 1 when the setting of ADCS is 1 in the advanced mode.

Caution 6. Do not overwrite ADCE with 1 when the setting of ADCE is 1 in the advanced mode.

© 2024 Renesas Electronics Corporation. All rights reserved.
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Correct:

Figure 20 - 4 Format of A/D Converter Mode Register 0 (ADMO)

(omitted)
ADCE A/D voltage comparator operation controlN°te2
0 Stops A/D voltage comparator operation
1 Enables A/D voltage comparator operation

Note 1. For details of the FR[2:0] and LV[1:0] bits and A/D conversion, see Table 20 - 6 Selection of A/D
Conversion Time.

Note 2. While in the software trigger no-wait mode or hardware trigger no-wait mode, the operation of
the A/D voltage comparator is controlled by the ADCS and ADCE bits, and it takes 1 us + 2
cycles of the conversion clock (fAD) from the start of operation for the operation to stabilize.
Therefore, immediately after the ADCS bit is set to 1 after at least 1 s + 2 cycles of the
conversion clock (fAD) have elapsed from the time ADCE bit is set to 1, the conversion result
becomes valid. When ADCS is set to 1 while ADCE = 0, A/D conversion starts after the
stabilization wait time has passed. If ADCS is set to 1 before at least 1 s + 2 cycles of the

conversion clock (fAD) have elapsed, ignore data of the first conversion.

Caution 1. Change the ADMD, FR[2:0], and LV[1:0] bits while conversion is stopped (ADCS = 0, ADCE
=0).

Caution 2. Setting change from ADCS = 1 and ADCE = 1 to ADCS = 1 and ADCE = 0 is prohibited.

Caution 3. Do not change the ADCS and ADCE bits from 0 to 1 at the same time by using an 8-bit
manipulation instruction. Be sure to follow the procedure described in 20.7 A/D Converter
Setup Flowchart.

Caution 4. Do not set ADMS to 1 when the advanced mode is enabled.

Caution 5. Do not overwrite ADCS with 1 when the setting of ADCS is 1 in the advanced mode.

Caution 6. Do not overwrite ADCE with 1 when the setting of ADCE is 1 in the advanced mode.

Caution 7. Following stoppage of conversion by setting the ADCS and ADCE bits to 0 from the
conversion standby or conversion state, wait for at least 5 pys before restoring the values of
the bits to 1. Note that, when changing the settings of bits ADMD, FR2 to FRO, LV1, and LVO,
start by setting the ADCS and ADCE bits to 0, then wait for at least 0.2 ps before changing
the rest of the bits.

Page 6 of 24
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(Page 1075)

Caution 1.

Caution 2.

Caution 3.

Caution 4.

Caution 5.

If using the hardware trigger wait mode, setting the ADCS bit to 1 is prohibited (but the bit is
automatically switched to 1 when the hardware trigger signal is detected). However, it is
possible to clear the ADCS bit to 0 to specify the A/D conversion standby state.
While in the one-shot conversion mode of the hardware trigger no-wait mode or advanced
mode, the ADCS bit is not automatically cleared to 0 when A/D conversion ends. Instead, 1
is retained.
Only rewrite the value of the ADCE bit when ADCS = 0 (while in the conversion
stopped/conversion standby state).
In advanced mode, three cycles of the fCLK clock are required from the occurrence of a
trigger source until detection of the trigger. Table 20 - 5 lists the required numbers of clock
cycles from the occurrence of a trigger or completion of the most recently executed
conversion until A/D conversion starts in advanced mode.
To complete A/D conversion, specify at least the following time as the hardware trigger
interval:
Hardware trigger no-wait mode: 2 cycles of the fCLK clock + conversion start time
+ A/D conversion time
Hardware trigger wait mode: 2 cycles of the fCLK clock + conversion start time + A/D
| bilizati it time + A/D .
Advanced mode: 3 cycles of the fCLK clock + conversion start time + A/D conversion time
(omitted)

© 2024 Renesas Electronics Corporation. All rights reserved.
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Caution 1.

Caution 2.

Caution 3.

Caution 4.

Caution 5.

If using the hardware trigger wait mode, setting the ADCS bit to 1 is prohibited (but the bit is
automatically switched to 1 when the hardware trigger signal is detected). However, it is
possible to clear the ADCS bit to 0 to specify the A/D conversion standby state.
While in the one-shot conversion mode of the hardware trigger no-wait mode or advanced
mode, the ADCS bit is not automatically cleared to 0 when A/D conversion ends. Instead, 1
is retained.
Only rewrite the value of the ADCE bit when ADCS = 0 (while in the conversion
stopped/conversion standby state).
In advanced mode, three cycles of the fCLK clock are required from the occurrence of a
trigger source until detection of the trigger. Table 20 - 5 lists the required numbers of clock
cycles from the occurrence of a trigger or completion of the most recently executed
conversion until A/D conversion starts in advanced mode.
To complete A/D conversion, specify at least the following time as the hardware trigger
interval:
Hardware trigger no-wait mode: 2 cycles of the fCLK clock + conversion start time
+ A/D conversion time

Hardware trigger wait mode: 2 fCLK clock cycles + conversion start time + A/D power supply

stabilization wait time + A/D conversion time + 5us
Advanced mode: 3 cycles of the fCLK clock + conversion start time + A/D conversion time

(omitted)
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(Page 1076)

Table 20 -6 Selection of A/D Conversion Time (1/11)

1. Normal modes 1 and 2 with no A/D power supply stabilization wait time
(software trigger no-wait select mode and hardware trigger no-wait select mode)

A/D Converter Mode Register 0

A/D Comversion Time (Conversion Start Delay Time +

Date: Apr. 26, 2024

Table 20 -6 Selection of A/D Conversion Time (1/11)

1. Normal modes 1 and 2 with no A/D power supply stabilization wait time
(software trigger no-wait select mode and hardware trigger no-wait select mode)

. Number of Mumber of . R
A/D Converter Mode Register 1 P Murmber of Clock Conversion Time + Interrupt Output Delay Time)
(AD Conversion Clock Cycles for Af e Y 3
D C = =\Vpos 5
M1 (ADMO) Mod2 | ook (fam) :u,:\:':srs?;; Cycles for | Interrupt 24V < AVREFP < VDD S 55V
= Conversion |  Output - - = = ‘=
ADL| rrz|Fr1|Frolovt [Lvo Start Delay Delay foLK foLK foLk foLK oLk
=P 1 MHz 4 MHz 8 MHz 16 MHz 32 MHz
0| 0| 0| 0| 0|0 |Momal|l fok32 1fAD 84 fAD 18D 2112FCLK | Setting Setting Setting Setiing 66 us
1 prohibited | prohibited | prohibited | prohibited
o|lo|o0|1 foLke 1fAD 84 fAD 18D 1056HCLK | Setting Setting Setting B8 us 33us
prohibited | prohibited | prohibited
11|00 oLk 1D 181 fan 1£aD IBBFCLK | Setng | 91.5ps Setting Setting Sesting
prohibited prohibited | prohibited | prohibited
11|01 foLK 1D 181 fan 1£aD 183fcik | 183ps | 4575ps | Setting Setting Sesting
prohibited | prohibited | prohibited
Cither than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =

0, ADCE = 0).

Caution 3. The above conversion times do not include the conversion start time. Add the conversion

start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the
conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as

the conversion target, use normal mode 2.

Caution 5. When the internal reference voltage is selected for the + side reference voltage, normal

Remark

modes 1 and 2 cannot be used. In such cases, use low voltage mode 1 or 2.

fcLk: CPU/peripheral hardware clock frequency

© 2024 Renesas Electronics Corporation. All rights reserved.
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AID Converter Mode Register 0 Number of A/D Conversion Time (Conversion Start Delay Time +
AD Converter Mode Register 1 Number of o Conversion Time + Interrupt Output Delay Time)
Clock Mumber of Clock
(AD - Conwversion | Clock Cycles for e AL - 3
1) [ADMD) Maode Clock (f40) ::J:s?;; Cycles for | Interrupt 24V = AVReFP =\VDD =55V
= Conversion|  Output - - = = =
ADL| rrz|Fr1 |FRo|Lvt [Lvo Start Delay Delay fioLK fCLK foLk foLK foLK
=P 1 MHz 4 MHz 8 MHz 16 MHz 32 MHz
0| 0| 0| 0|00 |MNormall foLk32 1fAD 84 a0 1 A0 21M2FCLK | Setting Setting Setting Setting 66 s
1 prohibited | prohibited | prohibited | prohibited
oj|o|o|1 foLw/16 1fAD 84 a0 1 A0 1056MCLK | Setting Setting Setting B8 ps 3Bus
prohibited | prohibited | prohibited
1]1|lo]|o oL 1faD 181 faD 1faD 3BEFCLK | Setting | 915ps | Setiing Setiing Setting
prohibited prohibited | prohibited | prohibited
11|01 foLK 1faD 181 faD 1faD 183fCiK | 183ps | 4575ps | Setting Setiing Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =

0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ps before setting the FR[2:0] and LV[1:0] bits.

Caution 3. The above conversion times do not include the conversion start time. Add the conversion

start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the
conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as

the conversion target, use normal mode 2.

Caution 5. When the internal reference voltage is selected for the + side reference voltage, normal

Remark

modes 1 and 2 cannot be used. In such cases, use low voltage mode 1 or 2.

fCcLK: CPU/peripheral hardware clock frequency
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(Page 1077)

Table 20 -6 Selection of A/D Conversion Time (2/11)

2. Low voltage modes 1 and 2 with no A/D power supply stabilization wait time
(software trigger no-wait select mode and hardware trigger no-wait select mode)

Date: Apr. 26, 2024

Table 20 -

2. Low

6 Selection of A/D Conversion Time (2/11)

voltage modes 1 and 2 with no A/D power supply stabilization wait time

(software trigger no-wait select mode and hardware trigger no-wait select mode)

A/D Converter Mode Register O A/D Conversion Time (Conversion Start Delay Time +
A/D Converter Mode Register 1 N Conversion Time + Interrupt Output Delay Time)
MNumber of Number o n n n
Clock MNumber of [ Clock 16Vs= 16V= 1.8Vs 24V= 27vVs=
(AD Cenversion| .~ Clock Cycles for AVREFP = | AVREFP = | AVREFP = | AVREFF = | AVREFP =
M1} (ADMO) Mode Clock (faD) C?oyfv:sfi‘;rn Cycles for | Interrupt Voo = oo = Voos= oD = Voo =
Start Delay Conversion | Cutput 55V 55W 55V 55V 55V
- Delay
ADL|_ = foLk = folk = folk = foLK = folk =
FR2|FR1(FRD|LV1 [LVD
sP 1 MHz 4 MHz 8 MHz 16 MHz 32 MHz
o|(OofO0|O0]| 1|0 Low foLw/az 1£AD B0 faD 1faD 2624/fCLK | Setting Setting Satting Setting B2us
woltage prohibited | prohibited | prohibited | prohibited
1
ofofof:1 fCLKING 14D 80 fAD 1faD | 13120ciK | Setting Setting Setting 82 ps 41ps
prohibited | prohibited | prohibited
1 1100 foLki2 1faD 107 faD 1fAD 218fCLK | Setting 54.5us Setting Sefting Setting
prohibited prohibited | prohibited | prohibited
1|1 ]of1 foLK 1£aD 107 a0 1aD 109fcik | 108ps | 27.25ps | Setting Setting Setfing
prohibited | prohibited | prohibited
Cher than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0).

Caution 3. The above conversion times do not include the conversion start time. Add the conversion
start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the
conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as
the conversion target, use low voltage mode 2 with the conversion clock (fAD) with a
frequency of no more than 16 MHz.

© 2024 Renesas Electronics Corporation. All rights reserved.
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AD Converter Mode Riegister O AJ/D Conversion Time (Conversion Start Delay Time +
AID Converter Mode Register 1 Number of Conversion Time + Interrupt Output Delay Time)
NUmber oF | Number of | Clock 16Ve | 16V= | 18ve | 24V | 27V=
(AD Cenversien| . Clock Cycles for AVREFP = | AVREFP = | AVREFP = | AVREFF = | AVREFF =
M1) (ADMD) Mods Clock (faD) g:fv::sf;rn Cycles for | Interrupt Voo = Voo = Voo = Voos= Voo =
Start Delay Conversion | Cutput 55V 55V 55V 55V 55V
ADL| . Delay foLk = foLk = foLk = foLk = foLk =
SP FRZ|FR1IFRD| LV1 | LVD 1 MHz 4 MHz 8 MHz 16 MHz 32 MHz
o o ] [u] 1 o Low foLwraz 1fAD B0 fap 1fAD 2624fCLK [ Setting Setting Setting Setting B2 ps
woltage prohibited | prohibited | prohibited | prohibited
o|o|o ! foLk/ 16 14D 50 faD 1 faD 1312fcK | Setting Setting Satting &2 ps 41ps
prohibited | prohibited | prohibited
11|00 foLk2 164D 107 40 1faD 218fCclK | Setting 545us | Setting Setting Setiing
prohibited prohibited | prohibited | prohibited
11| o foww 14D 107 fAD 1fAaD 109fcK | 108ps | 27.25ps | Setting Setting Setiing
prohibitzd | prohibited | prohibited
Other than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ys before setting the FR[2:0] and LV[1:0] bits.

Caution 3. The above conversion times do not include the conversion start time. Add the conversion
start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the
conversion time.

Caution 4.

When the internal reference voltage or the temperature sensor output voltage is selected as
the conversion target, use low voltage mode 2 with the conversion clock (fAD) with a
frequency of no more than 16 MHz.
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Table 20 -6 Selection of A/D Conversion Time (3/11)

3. Normal modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait select mode and hardware trigger wait select modeMote 1)

AID Converter Mode Register 0 Mumber of Number of A/D Conversion Time (A0 Power Supply Stabilization Wait
A/D Converter Mode Register 1 Clock Nurmber of Clock Time + Conversion Time + Interrupt Output Delay Time)
o . Cycles for
AD
! (ADMO) Mode |CoME=20 | pp pioye | Clock | Cyolesfor 24V = AVREFP VoD 55V
M1) Clock (faD) Supply Cycles for | Interrupt
o | Conversion | Output - - - = -
ADL(_ . Stabilization| foLK = foLK = folk = fok = foLK =
sp |FRE|FR1|FRO|LVTILVD Wait DelayMota 2 IMHz | 4MHz | 8MHz | 18MHz | 32 MHz
D D o o o 0 |MNormal | foLx/32 4 fan 64 fan 4faD 2304fCLK | Setting Setting Setting Setting T2us
1 prehibited | prohibited | prohibited | prohibited
o|o|of foLx/16 44D 64 fAD 4faD | 1152fcik | Sefing | Setting Setting T2ps 36 ps
prohibited | prohibited | prohibited
11|00 foLkf2 464D 181 a0 4fa0 | 378FCLK | Seting | 94.5ps | Setting Setting Setting
prohibited prohibited | prohibited | prohibited
110 oLk & fAD 181 faD 4D 191fclk | 181ps | 4775us | Setting Setting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
above

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (1/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0).

© 2024 Renesas Electronics Corporation. All rights reserved.
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Table 20 -6 Selection of A/D Conversion Time (3/11)

3. Nomal modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait select mode and hardware trigger wait select modeNote 1)

A/D Comverter Mode Register O Mumber of Mumber of AID Comversion Time (A/D Power Supply Stabilization Wait
A/D Comverter Mode Register 1 Clock Nurnber of Clock Time + Conversion Time + Intermupt Output Delay Time)
o . Cycles for
AD
{ (ADMO) Mode |Comversion| o er|  Clock | Cyeles for 24V = AVREFP VoD =55V
M1) Clock (faD) Supply Cycles for | Interrupt
o |Conversion| Output - - — = -
ADL R wabilization| oLk = oLk = folk = foLK = oLk =
sp [FR2|FRT|FRO[LVTILVD Wait Delayhote 2 IMHz | 4MHz | BMHz | 18MHz | 32MHz
D D i) o o 0 |Momnal | foLs/az 4 fan 64 faD 4faD 2304ffCLK | Setting Setting Setting Sefting T2us
1 prohibited | prohibited | prohibited | prohibited
o|ofol foLxk/16 4£AD 64 faD 4faD | 1152fcik | Sefing | Setting Setting 72us 36 ps
rohibited | prohibited | prohibited
tl1]o0]o foLk2 4§40 181§D 4fan | 278fclK | Seting | 945ps | Setting Setting Setting
prohibited prohibited | prohibited | prohibited
11| o foLx 6D 181 faD 4D 191fcl | 191ps | 4775ps | Setting Seftting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
above

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (1/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ps before setting the FR[2:0] and LV[1:0] bits.
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Table 20 - 6  Selection of A/D Conversion Time (4/11)

4. Low voltage modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait select mode and hardware trigger wait select modeMote 1)

A/D Converter Mode Register O AD Conversion Time (A/D Power Supply Stabilization Wait
A/D Converter Mode Register 1 MNumber of Number of Time + Conversion Time + Intermupt Output Delay Time)
coch | mumberof | clock 16V= | 16Vs | 18v= | 24V= | 27Vs
(AD AOMO Mode | Comversion N’S"ss " Clock | Cyslesfor AVREFP = | AVREFP = | AVREFP = | AVREFP = | AVREFP =
M1) L ) ® | Clock (faD) [ 2 u:uer Cycles for | Interrupt Voo = Voo € Voo = VoD = oo =
SUPPY | Conversion | Output s5v | 55v | 55V 55V 55V
tabilization|
o R RN R Y e Wait Delayliote2 folk = foLk = oLk = folk = foLk =
=2 1MHz | 4MHz 8 MHz 1BMHz | 32 MHz
o o o 3] 1 o Low foLkraz 4 fap B0 faD 4faD 2816/fCLK | Setting Setting Setting Setting B8pus
woltage prohibited | prohibited | prohibited | prohibited
1
o|lo|of foLxk/18 44D 80 fAD 4fAD | 1408/FcLk | Setting | Setting Setting BT 44ps
prohibited | prohibited | prohibited
1{1|o]o foLKi2 4D 107 faD 4faD 230fCLK | Setting | 575ps | Setting Setting Seftiing
prohibited prohibited | prohibited | prohibited
11| o] foLK & fAD 107 faD 4faD NTFCK | 17 ps | 2025ps | Setting Setting Seftiing
prohibited | prokibited | prohibited
Other than the Setting prohibited
above

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (2/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0).
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Table 20 -6 Selection of A/D Conversion Time (4/11)

4. Low voltage modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait select mode and hardware trigger wait select modenote 1)

AD Converter Mode Register 0 A'D Conwversion Time [(A/D Power Supply Stabilization Wait
AD Converter Mode Register 1 MNumber of Number of Time + Conversion Time + Interrupt Output Delay Time)
ek | numberor | ciock 16Vs | 16V= | 18v= | 24Vs | 27V=
(AD ADMO Moge |Comversion N’E}"‘ss "|  clock | Cycles for AVREFP < | AVREFP = | AVREFP = | AVREFP < | AVREFP =
M1} \ ) | Clock (fan) | o uruer Cycles for | Interrupt oo = Voo= Voo = oD = Voo =
SuPPY | Conversion [ Output 55v | 55v | 55v | 55V 55V
Stabilization| DelayNints 2
ADL | . Wit == foLk = foLk = foLk = foLk = foLk =
SP FR2|FR1|FRD| LV1]LVO 1 MHz 4 MHz 8 MHz 16 MHz 32 MHz
o o o o 1 o Low foLwk/az 4 faD B0 fap 4faD 2816fCLK |  Setting Setting Setting Setting B8ps
woltage prohibited | prohibited | prohibited | prohibited
1
o|lofol foLx/18 44D B0 fAD 4faD | 1408cLk | Setiing | Seting | Setting S8us 44ps
prohibited | prohibited | prohibited
11|00 foLk2 4D 107 £4D 4D ZIWCLK | Setting | 57.5ps | Setting Setting Setiing
prohibitad prohibited | prohibited | prohibited
11|01 foLK & £AD 107 £4D 4D NTHCLK | 117ps | 2025ps | Setting Setting Setiing
prohibited | prohibited | prohibited
Other than the Setting prohibited
abowve

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (2/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ys before setting the FR[2:0] and LV[1:0] bits.
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Table 20 -6 Selection of A/D Conversion Time (5/11)

5. Normal modes 1 and 2 with no A/D power supply stabilization wait time
(software trigger no-wait scan mode and hardware trigger no-wait scan mode)

Date: Apr. 26, 2024

Table 20 -6 Selection of A/D Conversion Time (5/11)

5. Nomal modes 1 and 2 with no A/D power supply stabilization wait time
(software trigger no-wait scan mode and hardware trigger no-wait scan mode)

A/D Converter Mode Register D Mumber of A/D Conversion Time (Conversion Start Delay Time +
AD Converter Mode Register 1 NU:‘“‘}E" of | \umberof | Clock Conmversion Time * 4 + Interrupt Output Delay Time)
(AD Conversion| _ C1°% Clock Cycles for
24 = A =\ =550
W) (ADMO) Mode | oo an) | Y9500 | coector | interrupt 4V < AVREFF=VDDS55V
ADL Eonﬁﬁion Conversion | Output folk= | fok= fok = foLk = foLk =
FR2|FR1[FRO[LV1 [LVD —iart Lelay D - - o N .
5P Delay IMHz | 4MHz | 8MHz | 18MHz | 32MHz
i} i} (i} o o 0 |Momal | foLx/a2 1fap 84 faD 1 faD BI5B/fCLK | Setting Setting Setting Setting 258 ps
prohibited | prohibited | prohibited | prohibited
o|o|a foLk/1B 1taD &4 fan 1faD | 4128fcik | Setting | Setting Sefting | 258 ps 120 ps
prohibited | prohibited | prohibited
t{1|lo]o foLki2 1 fAD 181 200 1faD | 1452cik | Seting | 363ps | Setting Setting Setting
prohibited prohibited | prohibited | prohibited
1t 1|0 foLK 1 fAD 181 200 1fap | T28fclk | T2Bps | 1815ps | Setting Setting Setting
prohibited | prohibited | prohibited
Othver than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =

0, ADCE = 0).

Caution 3. The above conversion times do not include the conversion start time. Add the conversion

start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the
conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as

the conversion target, use normal mode 2.

Caution 5. When the internal reference voltage is selected for the + side reference voltage, normal

Remark

©

modes 1 and 2 cannot be used. In such cases, use low voltage mode 1 or 2.

fcLk: CPU/peripheral hardware clock frequency

2024 Renesas Electronics Corporation. All rights reserved.
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A/D Converter Mode Register 0 Mumnber of A/D Conversion Time (Conversion Start Delay Time +
A/D Converter Mode Register 1 NU:"bE" of | Numberof | Clock Conversion Time * 4 + Intermupt Output Delay Time)
(AD Conversion| _ C%%* Clock Cycles for
24V = A <\Vop =55\
M1) (ADMD) Mod2 | Cinck (fap) &"ﬁz:l‘;; Cyclesfor | Intsrupt 4V < AVREFP VoD =55V
Conversion |  Output - - - = -
ADL|_ B Start Del fiolk = foLk = folk = fCLk = foLk =
FR2|FR1[FRO| LV1 [LVD Start Delay D
SP Delay IMHz | 4MHz | 8MHz | 18MHz | 32MHz
i} i) i) o o 0 |Momal | folxa2 1faD 64 fan 1faD B256fCLK | Sefting Setting Setting Setting 258 ps
prohibited | prohibited | prohibited | prohibited
o|lo|o foLx/1e 10 54 fan 1faD  |4128fcik | Setting | Setfing | Setting 258 s 128 ps
prohibited | prohibited | prohibited
tl1]o]o oLk 14D 181 a0 1640 | 145%%cik | Setting | 283 ps Sefting | Seting Setting
prohibited prohibited | prohibited | prohibited
t11]a0 foLK 14D 181 a0 1fa0 | 728fclk | T2Bps | 1815ps | Setting | Seting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =

0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ps before setting the FR[2:0] and LV[1:0] bits.

Caution 3. The above conversion times do not include the conversion start time. Add the conversion

start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the

conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as

the conversion target, use normal mode 2.

Caution 5. When the internal reference voltage is selected for the + side reference voltage, normal

Remark

modes 1 and 2 cannot be used. In such cases, use low voltage mode 1 or 2.

fCcLK: CPU/peripheral hardware clock frequency
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Table 20 -

6. Low

6 Selection of A/D Conversion Time (6/11)

voltage modes 1 and 2 with no A/D power supply stabilization wait time

(software trigger no-wait scan mode and hardware trigger no-wait scan mode)

AD Comverter Mode Register 0 A/D Conversion Time (Conversion Start Delay Time +
AD Converter Mode Register 1 N Conversion Time % 4 + Intermupt Output Delay Time)
MNumber of Number o " Y N
Clock Mumberof | Clock 16Vs | 168V< 18Vs 24V<e 27Vs=
(AD Conversion| . Clock Cycles for AVREFP = | AVREFP = | AVREFP = | AVREFF = | AVREFP =
ADMD! Mo C fo
M1} ( ) “ | Clock (faD) C;‘:Z;Orn Cycles for | Intemupt Voo = Voos Voo = Voo s Voos
Start Delay Conversion | Cutput 5.5V 5.5V S5V 3.5V 5.5V
Delay .
ADL(_ folk = fol = folk = foLk = foLk =
FRZ|FR1|FRO|LV1 |LVD
SP 1MHz 4MHz 8 MHz 16 MHz 32 MHz
o o o|0 o Low fouk/a2 1faD B0 fap 1 fan 10304/fcLk| Setting Setting Setting Setting 322ps
woltage prohibited | prohibited | prohibited | prohibited
1
o|o|a foLw/ G 1fan 80 fan 1faD  |515%fcik | Setting | Setfing Setting 322 ps 181 ps
prohibited | prohibited | prohibited
t{1]lo]o foLki2 16D 107 0 1faD | 880fcik | Setting | 215ps Setting Setting Setting
prohibited prohibited | prohibited | prohibited
110 fOLK 16D 107 0 168D | 430fCilk | 430ps | 1075ps | Setting Setting Setting
prohibited | prohibited | prohibited
Cther than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

Caution 2.

Caution 3.

Caution 4.

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0).

The above conversion times do not include the conversion start time. Add the conversion
start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the
conversion time.

When the internal reference voltage or the temperature sensor output voltage is selected as
the conversion target, use low voltage mode 2 with the conversion clock (fAD) with a
frequency of no more than 16 MHz.

© 2024 Renesas Electronics Corporation. All rights reserved.
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Table 20 -

6. Low

6 Selection of A/D Conversion Time (6/11)

voltage modes 1 and 2 with no A/D power supply stabilization wait time

(software trigger no-wait scan mode and hardware trigger no-wait scan mode)

AID Comverter Mode Register 0 A/D Conversion Time (Conversion Start Delay Time +
AID Converter Mode Register 1 N Conversion Time % 4 + Interrupt Qutput Delay Time)
Mumber of Number o n Ve N
Clogk | Numberof | Clack 16Vs 16Vs 18Vs 24Vs= 27vs
(AD Corversion| . Clock Cycles for A\REFP = | AVREFP = | AVREFP = | AVREFF = | AVREFP =
ADMO! Mo C fou
M1} { ) “ | Clock (faD) Coyr‘iz;orn GCycles for | Intermupt Voo = Voo s Voos Voo = Voo s
Start Delay Conversion | Cutput 5.5V 55V 25 55V 25V
Delay .
ADL|_ folK = folK = foLk = fCLK = fiolk =
FR2(FR1|FRO|LV1|LVD
SP 1MHz 4 MHz 8 MHz 18 MHz 32 MHz
o o 0|0 o Low o3z 1 faD B0 fap 1faD 10304/fcLk| Setting Setting Setting Setting 322us
voltage prohibited | prohibited | prohibited | prohibited
1
o|lo|ao foL/1B 1 taD 80 faD 1faD | 5152fcik | Setting | Setting Setting 327 ps 181 ps
prohibited | prohibited | prohibited
1100 foLki2 1aD 107 £40 1faD | 880fclk | Setting | 215us Satting Setting Setting
prohibited prohibited | prohibited | prohibited
111]a0 foLK fAD 107 £40 1faD | 430fcilk | 430ps | 1075ups | Setting Setting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
abowve

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

Caution 2.

Caution 3.

Caution 4.

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ys before setting the FR[2:0] and LV[1:0] bits.

The above conversion times do not include the conversion start time. Add the conversion
start time to obtain the time for the first conversion. Additionally, the conversion times do not
include clock frequency errors. Consider clock frequency errors when selecting the
conversion time.

When the internal reference voltage or the temperature sensor output voltage is selected as
the conversion target, use low voltage mode 2 with the conversion clock (fAD) with a
frequency of no more than 16 MHz.
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Table 20 -6 Selection of A/D Conversion Time (7/11)

7. Normal modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait scan mode and hardware trigger wait scan modeNote 1)

AD Converter Mode Register D MNumber of Number of AD Conversion Time (A’D Power Supply Stabilization Wait
A/D Converter Mode Register 1 Clock Mumber of Clock Time + Conversion Time * 4 + Interrupt Output Delay Time)
umber
o . Cycles for
{AD (ADMD) Mode |COMETSI0N| yp pye, | Clock | Cycles for 24V = AVREFFSVODE 55V
M1) Clock (faD) Supply Cycles for | Intermupt
.| Conwersion Output _ _ _ _ -
ADL(_ . Stabilization| foLk = folk = foLk = fCLK = ficLk =
sp |FR2|FR1|FRO|LVTLVD Wat Delayhote 2 1MHz | 4MHz | BMHz | 16MHz | 32MHz
1] 1] o o 4] 0 |Momnal | foLe/az2 4faD 64 faD 4fap B448ffcLK | Setting Setting Setting Sefting 264 s
1 prohibited | prohibited | prohibited | prohibited
o|o|of1 foLK/E 4faD 84 fAD 4fAD | 4224fFcik | Sefting Setting Setting 264 us 132 ps
prohibited | prohibited | prohibited
11|00 foLKi2 4£AD 181 fAD 4fAD | 1464/fcLK | Sefing | 366 ps Setting Setting Setting
prehibited prohibited | prohibited | prohibited
t 1ol LK BfAD 181 A0 4fap | 734fCLK | T34ps | 1835ps | Setting Sefting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
above

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (1/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0).
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Table 20 -6 Selection of A/D Conversion Time (7/11)

7. Normal modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait scan mode and hardware trigger wait scan modeNote 1)

A/D Converter Mode Register D MNumkber of Number of A/D Conversion Time (AD Power Supply Stabilization Wait
A/D Converter Mode Register 1 Clock Number of Clock Time + Conversion Time X 4 + Interrupt Output Delay Time)
umber
o . Cycles for
(AD (ADMO) Mod |COMErsion| n'or | Clock | Cycles for 24V £ AVREFF VDD S 55V
M1} Clock (faD) Supply Cycles for | Intermupt
.| Conversion Owtput _ _ _ _ —
ADL|_ . Stabilization| fiolk = foLk = folk = foLk = foLk =
sp [FR2|FRT|FRO|LVTILVD Watt Delayhots 2 IMHz | 4MHz | 8MHz | 18MHz | 32MHz
o o o o 3] 0 |Momal | foLxa2 4 faD 64 faD 4faD B448ffCLK | Setting Setting Setting Setting 264 us
1 prohibited | prohibited | prohibited | prohibited
o |ofo]¢+ foLk/1E 4£aD 84 fAD 4fAD  |4224fcik | Sefting Setting Setting 264 ps 132 us
prohibited | prohibited | prohibited
1100 foLki2 44D 181 faD 4faD | 1464ffcLk | Seting | 360 ps Setting Setting Setting
prehibited prohibited | prohibited | prohibited
t 1ol foLK & fAD 181 fD 4fap | 73dfclk | F34ps | 1835ps | Setting Setting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
abowve

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (1/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ps before setting the FR[2:0] and LV[1:0] bits.
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Table 20 -6 Selection of A/D Conversion Time (8/11)

8. Low voltage modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait scan mode and hardware trigger wait scan modeMote 1)

AD Converter Mode Register D AD Comversion Time (AD Power Supply Stabilization Wait
A/D Converter Mode Register 1 Mumber of Number of Time + Conversion Time * 4 + Interrupt Output Delay Time)
ook | humber ot | ciock 16Ve | 16Vs | 18Vs | 24ve | 27Vs
(AD - Moge | Comversion N’[’)"’*:s "| clock | Cycles for AVREFP < | AVREFP < | AVREFP < | AVREFP = | AVREFP <
M1) L ) | Clock (fap) | U:"E" Cycles for | Interrupt VoD Vops Voo = VoD < VoD <
e Y | Conversion | Qutput s5v | s5v | 55V 55V 55V
Stabilization| Delayhots 2
ADL_ 5 Wait folk= foLk = folk = flK = folk =
sp |R2|FRY| FRO|LVT VD IMHz | aMHz | 8Mez | tBMEz | 32mez
o o 0 3] 1 D Low foLk/az 4 fap 80 faD 4faD 10498/CLE| Setting Setting Setting Setting 328 ps
valtage prohibited | prohibited | prohibited | prohibited
1
o|o|o|1 foLx/18 4 faD 80 faD 4fAD | 5248Mfcik | Sefting Setting Setting 328 ps 184 ps
prohibited | prohibited | prohibited
1]1]of|o foLwi2 454D 107 fAaD 4fAD 8T2fCLK | Setting 218 us Setting Sefting Setting
prohibitzd prohibited | prohibited | prohibited
110 oLk & fAD 107 fAaD 4fAD 438fclK | 438ps | 100.5ps | Setting Sefting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
above

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (2/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0).
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RENESAS

Date: Apr. 26, 2024

Table 20 -6 Selection of A/D Conversion Time (8/11)

8. Low voltage modes 1 and 2 with A/D power supply stabilization wait time
(software trigger wait scan mode and hardware trigger wait scan modeNote 1)

AD Converter Mode Register O AD Conversion Time (AT Power Supply Stabilization Wait
AD Converter Mode Register 1 Mumber of Number of Time + Conversion Time x 4 + Interrupt Output Delay Time)
ook | umberet | ciock 16Vs | 16Vs | 18Vs | 24Ve | 27Vs
(AD AOMD Moge |ConvErsion N’[’)"": ST Clock | Cyeles for AVREFP < | AVREFP < | AVREFP £ | AVREFP < | AVREFP <
M1) L ) * | Clock fap) | = Urer Cycles for | Intemmupt VoD < Vo< Voo < VoD € VoD <
oY | Conversion|  Qutput s5v | s5v | 55V 55V 55V
Stabilization| DelayMots 2
ADL|_ 5 Wit foLk = oLk = folk = fClK= folk =
gp 2| FRT|FRO|LVT ) LVD Mz | aMez | aMHz | teMHz | 32MH:
o D o 3] 1 o Low foLkraz 4 faD BOfap 4faD 10496/fCLK| Setting Setting Setting Setting 328 s
woltage prohibited | prohibited | prohibited | prohibited
1
o |ofo]1 foLk/E 48D B0 faD 4fAD | 52480fCiLK | Sefting Setting Setting 328 s 164 us
prohibited | prohibited | prohibited
11|00 foLw2 48D 107 £aD 4fAD ST2FCLK | Sefting 218 ps Setting Setting Setting
prohibited prohibited | prohibited | prohibited
1 1] o0 foLx 6 fAD 107 £aD 4fAD 438fclk | 438ps | 1095us | Setting Setting Setting
prohibited | prohibited | prohibited
Other than the Setting prohibited
abowe

Note 1. For the second and subsequent conversion in sequential conversion mode and for conversion of
the channels specified for scan 1, 2, and 3 in scan mode, the conversion start time and A/D
power supply stabilization wait time do not occur after a hardware trigger is detected. For
details, see Table 20 - 6 Selection of A/D Conversion Time (2/11).

Note 2. This number denotes the number of clock cycles for interrupt output delay in the one-shot
conversion mode. When the sequential conversion mode is selected, the number of conversion
clock (fAD) cycles becomes shorter by three cycles.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics. Note that the conversion time (tCONV) does not include A/D power
supply stabilization wait time.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ps before setting the FR[2:0] and LV[1:0] bits.
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Table 20 - 6  Selection of A/D Conversion Time (9/11) Table 20 -6 Selection of A/D Conversion Time (9/11)
9. Normal mode 1 with no A/D power supply stabilization wait time (in advanced mode) when ANIO to ANIT are to be

9. Normal mode 1 with no A/D power supply stabilization wait time (in advanced mode) when ANIO to ANI7 are to be
A/D converted

A/D converted

A/D Converter Mode Register O ASD Conversion Time {Conversion Start Delay Time + AID Converter Mode Register D AD Conversion Time (Conversion Start Delay Time +
A/D Converter Mode Register 1 Mumber of | Number of Number of Conversion Time + Interrupt Output Delay Time) A/D Converter Mode Register 1 Mumber of | Number of Number of Conversion Time + Interrupt Output Delay Time)
~ Clock T ~ Clock T
D - ) Clock Clack et 27Vs a0 c ) Clock Clack o 27V
(AD (ADMO) Mode |COMVESION| o e for | Cycles for | CHCIES fOr 24V=VDDE55Y Voo = (AD (ADMO} Mode | COME=0N o for | Cycles for | CYSES X 24V=VoD =55V Voo s
M1} Clock {faD) . - Interrupt N M1} Clock (faD) - - Intermupt N
Conversion | Conversion 55V Conversion | Conversion 55V
StartDelay| Note Qutput Start Delay|  Note Output
ADL Faz|Fri|FrRo| vt | Lvo Delay folk = fok = folk = fok = k= folk = ADL erz|FrilFRo| Lvt [Lve Delay folk = ok = foLk = oK = fok = fok =
=P 1 MHz 4 MHz 8MHz | 18MHz | 32MHz | 48 MHz SP 1 MHz 4 MHz BMHz | 16 MHz | 32MHz | 48 MHz
o o o 3] o 0 |Momal | foLk/a2 1faD 41 fap 1faD 1376/cLK| Setting | Setting | Setting | Setting 43 ps |28.867 us o o o o 3] 0 |Nomal [ foLwa2 1faD 41 fap 1 faD 1276HCLK| Setting Setling | Setting | Setting 43 pus |28.667 ps
1 prohibited | prohibited | prohibited | prehibited 1 prohibited | prohibited| prohibited | prohibited
o|o|o] 1 fOLKIB 1faD 41D 1fAD | BBG/MCLK | Setfing | Setfing | Setfing | 43ps | 215ps |14333ps o|of|o] fCLKIB 1D 414D 1fAD | 688McLK | Seting | Seting | Setting | 43ps | 215ps (14333 ps
prohibited | prohibited | prohibited e SHF L] bibited
1 1 0 o foLw2 1faD 41 fan 1faD BAfCLK | Setting | 21.5ps | Setting | Setting | Sefting | Sefting 1 1 i) o foLr2 1faD 41faD 1 faD BAfCLE | Setting | 21.5pus | Setting | Seting | Seiting | Setting
prehibited prohibited | prohibited | prohibited| prohibited prehibited prohibited | prohibi ibited| prohibited
1 1 (i} 1 foLx 1fap 41 fan 1faD A3FCLK 43 us 10.75 ps | Setting | Setting | Setting | Setting 1 1 i) 1 foLx 1faD 41faD 1 faD A3FCLK 43 ps 10.75ps | Setting | Sefting | Seiting | Sefting
prohibited | prohibited | prohibited| prohibited prohibited | prohibi ibited| prohibited
Other than the Setting prohibited Other than the Setting prohibited
above abowve

Note The listed value denotes the number of clock cycles for conversion when the setting of

Note The listed value denotes the number of clock cycles for conversion when the setting of
ADSPMODI[1:0] in the ADSPMODregister is 01B.

ADSPMODI1:0] in the ADSPMODregister is 01B.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.
Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS = Caution 2.

0, ADCE =0).

Caution 3. The above conversion times do not include the conversion start time. Add the conversion

Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ps before setting the FR[2:0] and LV[1:0] bits.

start time to obtain the time for the first conversion. The conversion start time applies when Caution 3. The above conversion times do not include the conversion start time. Add the conversion

no contention is present. For details on the conversion start time when contention is present,

start time to obtain the time for the first conversion. The conversion start time applies when
see Note 2 for Figure 20 - 5. Additionally, the conversion times do not include clock

no contention is present. For details on the conversion start time when contention is present,

frequency errors. Consider clock frequency errors when selecting the conversion time. see Note 2 for Figure 20 - 5. Additionally, the conversion times do not include clock

Caution 4. When the simultaneous sampling is to proceed, the following conditions must be met.
ADLSP =0, FR[2:0] = 100, LV[1:0] = 00, fcLk = 32 MHz, VDD 2 2.7 V
ADLSP =0, FR[2:0] = 101, LV[1:0] = 00, fcLk = 16 MHz, VDD 2 2.7 V

frequency errors. Consider clock frequency errors when selecting the conversion time.
Caution 4. When the simultaneous sampling is to proceed, the following conditions must be met.
ADLSP = 0, FR[2:0] = 100, LV[1:0] = 00, fcLKk = 32 MHz, VDD =2 2.7 V
ADLSP =0, FR[2:0] = 101, LV[1:0] = 00, fcLk =2 16 MHz, VDD =2 2.7 V
Remark fcLk: CPU/peripheral hardware clock frequency

Remark  fcLk: CPU/peripheral hardware clock frequency

© 2024 Renesas Electronics Corporation. All rights reserved.
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Table 20 - 6 Selection of A/D Conversion Time (10/11)

10. Normal modes 1 and 2 with no A/D power supply stabilization wait time (in advanced mode) when ANIO to ANI7,
and ANI16 to ANI30 are to be A/D converted

A/D Converter Mode Register O ASD Conversion Time {Conversion Start Delay Time +
A/D Converter Mode Register 1 Mumber of | Number of hu(r:rl'be':o‘ Conversion Time + Interrupt Output Delay Time)

. . ) Clock Clock |°° o 27Vs
(AD (ADMD) Mode |COMVESION| o e for | Cycles for | CHCIES fOr 24V=Vops55V Voo =
M1) Clock (fAD) ) = | intermupt A

Conversion | Canversion 55V
Start Delay Nots Output
il e L erol ool ove =ane Delay folk= | fok= | fok= | fow= | foks | o=
P 1MHz | 4MHz | 8MHz | 16MHz | 32MHz | 48 MHz
o o o 3] o 0 |Momal | foLk/a2 1faD 48 fap 1faD 1600/fcLk| Setting | Setting | Setting | Setting S0ps [33333ps
1 prohibited | prohibited | prohibited | prehibited

o|o|o] 1 fOLKIB 1faD 48 fap 1faD | BD0/fCLK | Setting | Setfing | Setfing | 50ps | 25ps |16.667 ps

prohibited | prohibited | prohibited

1 1 o o foLw2 1faD 261 faD 1 faD B26fcLK | Setting | 131.5 ps | Setting Setting Setting Setting

prohibited prohibited | prohibited | prohibited| prohibited

1 1 o 1 foLk 1faD 261 faD 1 faD 263fCcLK | 263 ps | 6575 pus | Setting Setting Setting Setting

prohibited | prohibited | prohibited| prohibited
Other than the Setting prohibited
above

Note The listed value denotes the number of clock cycles for conversion when the setting of
ADSPMODI[1:0] in the ADSPMOD register is 00B.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0).

Caution 3. The above conversion times do not include the conversion start time. Add the conversion
start time to obtain the time for the first conversion. The conversion start time applies when
no contention is present. For details on the conversion start time when contention is present,
see Note 2 for Figure 20 - 5. Additionally, the conversion times do not include clock
frequency errors. Consider clock frequency errors when selecting the conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as
the conversion target, use normal mode 2.
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Table 20 -6 Selection of A/D Conversion Time (10/11)

10. Normal modes 1 and 2 with no A/D power supply stabilization wait time (in advanced mode) when ANIO to ANI7,
and ANI16 to ANI30 are to be A/D converted

AD Converter Mode Register 0 AD Conversion Time (Conversion Start Delay Time +
A/D Converter Mode Register 1 Mumber of | Number of Number of Conversion Time + Interrupt Output Delay Time)
~ Clock T
AD c - Clock Clock e fo 27Vs=
(AD (ADMD) Mode |COMVETSION| o for | Cycles for | CYCIES for 24V=Vops55VY Voo €
M1) Clock (fAD) : = | Interrupt A
Caonversion | Canversian 55V
Start Delay Node Output
ALl ool el emol ot | v = Delay fok= | fok= | fok= | fok= | fok= | fok=
5P 1MHz | 4MHz | BMHz | 16 MHz | 32MHz | 48 MHz
o o o o 3] 0 |Nomal [ foLwa2 1faD 48 fan 1 faD 1600MCLK| Setting Setling | Setting | Setting S0ps |33.333ps
1 prohibited | prohibited| prohibited | prohibited
o|of|o] fCLKIB 1D 48 faD 1fAD | 800fcLk | Seting | Setting | Setting | 50ps | 25ps |1B.867 ps
prohibited | probibited| prohibited
1 1 (1] o foLwi2 1faD 261 faD 1 fap 526ffcLK | Setting | 1315 ps | Setting Setting Setting Setting
prohibited prohibited | prohibited hibited| prohibited
1 1 (1] 1 foLk 1faD 261 faD 1 fap 263fclk | 263 ps | 6575 ps | Setting Setting Setting Setting
prohibited | prohibited | prohibited| prohibited
Other than the Setting prohibited
above

Note The listed value denotes the number of clock cycles for conversion when the setting of
ADSPMODI1:0] in the ADSPMOD register is 00B.

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and
conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =
0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ps before setting the FR[2:0] and LV[1:0] bits.

Caution 3. The above conversion times do not include the conversion start time. Add the conversion
start time to obtain the time for the first conversion. The conversion start time applies when
no contention is present. For details on the conversion start time when contention is present,
see Note 2 for Figure 20 - 5. Additionally, the conversion times do not include clock
frequency errors. Consider clock frequency errors when selecting the conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as
the conversion target, use normal mode 2.
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Table 20 -6 Selection of A/D Conversion Time (11/11)

Date: Apr. 26, 2024

Table 20 -

6 Selection of A/D Conversion Time (11/11)

11. Low voltage modes 1 and 2 with no A/D power supply stabilization wait time
(advanced mode)
A/D Converter Mode Register O AJD Conversion Time (Conversion Start Delay Time +
A/D Converter Mode Register 1 " Ceonversion Time + Interrupt Output Delay Time)
Mumber of Number o
Clock Mumber of |  Clock 16Vs | 16Vs | 18Vs | 24Vs | 2TV= | 2T7Vs
(AD Conversion = Clock Cycles for AVREFP | AVREFP | AVREFF | AVREFP | AVREFP | AVREFP
ADMO] Mo C fiol
M1) ( ) * | Clock (faD) Coyr‘iz;orn Cycles for | Intermupt =Voo< | =Voos | =Voo= | Voo | =Voos | =Voo =
Start Delay Conversion | Output 55V 5.5V 55V 55W 5.5V 25V
D
Delay . -
ADL|_ 1 fok = k= foLk = foLK = ok = o =
sP R2|FR1T|FRO|LVT | LVD 1 MHz 4 MHz 8MHz | 16 MHz | 32MHz | 48 MHz
o|loflofo 0| Low | fomwaz 1D 80 fAD 1faD  |2624/cLx| Seting | Setting | Setting | Settng | 22 ps (54867 ps
voltage prehibited | prohibited| prohibited | prohibited
1
o|lo|o foLxi18 16D 80 fAD 1faD  [1312fcix| Setting | Setting | Sefting | 82ps | 41ps [27.333ps
prohibited | prohibited | prohibited
1 1 i 3] foLwi2 1 fap 107 faD 1faD 21BfCcLK | Setting | 54.5ps | Setting | Setting | Setting | Setting
prohibited prohibited| prohiki ibited| prohibited
1 1 o foxk 1 faD 107 faD 1 faD 108/fcik | 108 ps | 27.25 ps | Setting | Setting Setting Setting
prohibited | prohibi ibited| prohibited
Other than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D

converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =

0, ADCE =0).

Caution 3. The above conversion times do not include the conversion start time. Add the conversion

start time to obtain the time for the first conversion. The conversion start time applies when
no contention is present. For details on the conversion start time when contention is present,
see Note 2 for Figure 20 - 5. Additionally, the conversion times do not include clock

frequency errors. Consider clock frequency errors when selecting the conversion time.

Caution 4. When the internal reference voltage or the temperature sensor output voltage is selected as

the conversion target, use low voltage mode 2 with the conversion clock (fAD) with a
frequency of no more than 16 MHz.

© 2024 Renesas Electronics Corporation. All rights reserved.
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11. Low voltage modes 1 and 2 with no A/D power supply stabilization wait time
(advanced mode)
A/D Converter Mode Register 0 AD Conversion Time (Conversion Start Delay Time +
AID Converter Mode Register 1 " Conversicn Time + Interrupt Output Delay Time)
Mumber of Number o
Clock Number of [ Clock 16V |16V | 18WVs |24V | 2TV | 2TVs
{AD Conversion - Clock Cycles for AVREFP | AVREFP | AVREFF | AVREFP | AVREFP | AVREFF
ADMO] Mod: C fo
M1) ‘ ) ® | Clock (faD) Coyf:;iorn Cycles for | Intermupt =\Voo< |=Voos| Voo | =Voo= |=Voos| =Voo =
Start Dalay Conversion | Output 55V 5.5V EEAY 5.5V 55V EEA
D
Dielay . -
ADL(_ 9 foLK = fok= foLk = oL = fok= fow =
SP R2|FRT|FRO|LVT LV 1 MHz 4 MHz 8MHz | 18 MHz | 32MHz | 48 MHz
o|lofof|o 0| Low | fowwaz 18D 80 faD 1fAD  |2624Mcix| Setiing | Setting | Setfing | Setting | 82ps (54867 ps
woltage prohibited | prohibited | prohibited | prohibited
1
o|lo|o foLx/16 1£AD 80 fAD 1faD  [1312fcix| Seting | Sefting | Setting | 82ps | 41ps [27.333ps
prehibited | prohibited| prohibited
1 1 o 3] foLwi2 1faD 107 faD 1 faD 218fcLK | Setting | 54.5ps | Setting | Setting | Setting | Setting
prehibited prohibited | prohibited | prohibited | prohibited
1 1 (1] foLk 1fAD 107 faD 1 fap 108ffcLk | 108 ps | 27.25 ps | Setting Setting Setting Setting
prohibited | prehibited | prohibited | prohibited
Other than the Setting prohibited
above

Caution 1. The A/D conversion time must be within the relevant range of conversion clock (fAD) and

conversion times (tCONV) described in 43.6.1 A/D converter characteristics or 44.6.1 A/D
converter characteristics.

Caution 2. Rewrite the FR[2:0] and LV[1:0] bits to different values while conversion is stopped (ADCS =

0, ADCE = 0). When conversion is to be stopped while the A/D converter is on standby or is
operating, wait for at least 0.2 ys before setting the FR[2:0] and LV[1:0] bits.

Caution 3. The above conversion times do not include the conversion start time. Add the conversion

Caution 4.

start time to obtain the time for the first conversion. The conversion start time applies when
no contention is present. For details on the conversion start time when contention is present,
see Note 2 for Figure 20 - 5. Additionally, the conversion times do not include clock
frequency errors. Consider clock frequency errors when selecting the conversion time.
When the internal reference voltage or the temperature sensor output voltage is selected as
the conversion target, use low voltage mode 2 with the conversion clock (fAD) with a
frequency of no more than 16 MHz.
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3. 20.3.4 A/D converter mode register 1 (ADM1) (p. 1096)

Incorrect:

(omitted)
Caution 1. Only rewrite the value of the ADM1 register while conversion operation is stopped (ADCS = 0,
ADCE = 0).
Caution 2. To complete A/D conversion, specify at least the following time as the hardware trigger
interval:
Hardware trigger no-wait mode: 2 cycles of the fCLK clock + conversion start time + A/D
conversion time
Hardware trigger wait mode: 2 cycles of the fCLK clock + conversion start time + A/D
l bilizati it time + A/D . .
(omitted)

© 2024 Renesas Electronics Corporation. All rights reserved.
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Correct:

(omitted)
Caution 1. Only rewrite the value of the ADM1 register while conversion operation is stopped (ADCS = 0,
ADCE =0).
Caution 2. To complete A/D conversion, specify at least the following time as the hardware trigger
interval:
Hardware trigger no-wait mode: 2 cycles of the fCLK clock + conversion start time + A/D
conversion time
Hardware trigger wait mode: 2 cycles of the fCLK clock + conversion start time + A/D power

supply stabilization wait time + A/D conversion time + 5us
(omitted)
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4. 20.3.5 A/D converter mode reqgister 2 (ADM2) (Page 1098,
Page 1099)

Incorrect:
(Page 1098)

(omitted)
Figure 20 -8 Format of A/D Converter Mode Register 2 (ADM2) (1/2)
Address: FOO10H
After reset:  00H
R/W: RW
Symbol 7 6 5 4 <3> <2> <> <0>
ADM2| ADREFP1 | ADREFPO | ADREFM 0 ADRCK AWC ADTYP1 ADTYPO
ADREFP1 | ADREFPO Selection of the + side reference voltage source of the A/D converter
0 0 Supplied from Voo
0 1 Supplied from P20/AVREFP/ANIO
1 0 Supplied from the internal reference voltage N’
1 1 Discharged

* Use the following procedure to rewrite the ADREFP[1:0] bits.

<1> Set ADCE = 0.

[<2> Set ADREFP[1:0] to 11B. This step is only necessary when the value of the

ADREFP[1:0] bits is changed to 10B.

<3> Reference voltage discharge time: 1 ys
This step is only necessary when the value of the ADREFP[1:0] bits is changed to
10B.

<4> Change the value of the ADREFP[1:0] bit.

I<5> Reference voltage stabilization wait time A

<6> Set ADCE = 1.

[<7> Reference voltage stabilization wait time B
When the ADREFP[1:0] bits are set to 10B, A =5 ps and B = 1 ps + 2 cycles of the
conversion clock (fAD).
When the ADREFP[1:0] bits are set to 00B or 01B, a wait A is.not required and B =
1 ps + 2 cycles of the conversion clock (fAD).

[After <7> stabilization time, start the A/D conversion.

* When the ADREFP[1:0] bits are set to 10B, A/D conversion of the temperature sensor

output voltage and internal reference voltage®* cannot proceed.

Be sure to perform A/D conversion while ADISS = 0.

(omitted)
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Correct:
(omitted)
Figure 20 - 8 Format of A/D Converter Mode Register 2 (ADM2) (1/2)
Address: FOO10H
After reset:  00H
R/W: R/W
Symbol 7 B 5 4 <3> <25 <> <0>
ADM2 | ADREFP1 | ADREFPD | ADREFM 0 ADRCK AWC ADTYP1 ADTYPO
ADREFP1 ADREFPO Selection of the + side reference voltage source of the A/D converter
0 0 Supplied from Voo
0 1 Supplied from P20/AVREFP/ANIO
1 0 Supplied from the internal reference voltage o'
1 1 Discharged

- Use the following procedure to rewrite the ADREFP[1:0] bits.

<1> Set ADCE = 0.

<2> Wait for at least 0.2 us.

<3> Set ADREFP[1:0] to 11B. This step is only necessary when the value of the
ADREFP[1:0] bits is changed to 10B.

<4> Reference voltage discharge time: 1 ys
This step is only necessary when the value of the ADREFP[1:0] bits is changed to
10B.

<5> Change the value of the ADREFP[1:0] bit.

<6> Reference voltage stabilization wait time A

<7> Set ADCE = 1.

<8> Reference voltage stabilization wait time B
When the ADREFP[1:0] bits are set to 10B, A =5 ys and B = 1 ys + 2 cycles of the
conversion clock (fAD).
When the ADREFP[1:0] bits are set to 00B or 01B,A=4.8uysandB=1 s + 2
cycles of the conversion clock (fAD).

[After <8> stabilization time, start the A/D conversion.

> When the ADREFP[1:0] bits are set to 10B, A/D conversion of the temperature sensor

output voltage and internal reference voltage* cannot proceed.

Be sure to perform A/D conversion while ADISS = 0.

(omitted)
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Date: Apr. 26, 2024

(omitted)
AWC Specification of the SNOOZE mode
0 Does not use the SNOOZE mode function
1 Uses the SNOOZE mode function.

(omitted)
AWC Specification of the SNOOZE mode
0 Does not use the SNOOZE mode function

When there is a hardware trigger signal in the STOP mode, the STOP mode is exited, and A/D conversion is

performed without operating the CPU (the SNOOZE mode).

* The SNOOZE mode function can only be specified when the high-speed on-chip oscillator clock or middle-
speed on-chip oscillator clock is selected for the CPU/peripheral hardware clock (fCLK). If any other clock is
selected, specifying this mode is prohibited.

* When using the SNOOZE mode function, set AWC to 0 in software trigger wait mode, and set
AWC to 1 in hardware trigger wait mode.
* Using the SNOOZE mode function in the software trigger no-wait mode, hardware trigger no-wait
mode, or advanced mode is prohibited.
¢ Using the SNOOZE mode function in hardware trigger wait mode in sequential conversion mode is prohibited.

cify a hardware trigger interval of at least “transition time to

+ AlD power supply stabilization wa me t AD

* When using the SNOOZE mode function, spe

on startum

¢ Even when using the SNOOZE mode, be sure to set the AWC bit to 0 in normal operation and change it to 1
just before shifting to STOP mode. Also, be sure to change the AWC bit to 0 after returning from STOP
mode to normal operation. If the AWC bit is left set to 1, A/D conversion will not start normally in spite of the
subsequent SNOOZE mode or normal operation.

1 Uses the SNOOZE mode function.

(omitted)

© 2024 Renesas Electronics Corporation. All rights reserved.

RENESAS

When there is a hardware trigger signal in the STOP mode, the STOP mode is exited, and A/D conversion is
performed without operating the CPU (the SNOOZE mode).

* The SNOOZE mode function can only be specified when the high-speed on-chip oscillator clock or middle-
speed on-chip oscillator clock is selected for the CPU/peripheral hardware clock (fCLK). If any other clock is
selected, specifying this mode is prohibited.

When using the SNOOZE mode function, set AWC to 0 in software trigger wait mode, and set
AWC to 1 in hardware trigger wait mode.

Using the SNOOZE mode function in the software trigger no-wait mode, hardware trigger no-wait
mode, or advanced mode is prohibited.

Using the SNOOZE mode function in hardware trigger wait mode in sequential conversion mode is prohibited.

When using the SNOOZE mode function, specify a hardware trigger interval of at least “transition time to
SNOOZE mode™°**2 + conversion start time + A/D power supply stabilization wait time + A/D conversion time
+ 2 cycles of the fCLK clock + 5us”.

Even when using the SNOOZE mode, be sure to set the AWC bit to 0 in normal operation and change it to 1
just before shifting to STOP mode. Also, be sure to change the AWC bit to 0 after returning from STOP
mode to normal operation. If the AWC bit is left set to 1, A/D conversion will not start normally in spite of the
subsequent SNOOZE mode or normal operation.

(omitted)
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5. 39.6.1 Self-programming procedure (Page 1760)

Incorrect: Correct:
The following figure illustrates a flow for rewriting the flash memory by using self-programming.
For details on registers for use in self-programming, see 39.6.2 Registers to control the flash

The following figure illustrates a flow for rewriting the flash memory by using self-programming.
For details on registers for use in self-programming, see 39.6.2 Registers to control the flash

memory.

Figure 39 - 8 Flow of Self-Programming (Rewriting the Flash Memory)

< Start of self-programming >

- Check startup of the high-speed on-chip oscillator.

Set self-programming environment

- When rewriting the code flash memory area and
manipulating the extra area, write the execution code to
the RAM, and then execute self-programming from the

RAM.

| Set flash memory control mode

L I

Execute blank checking
Execute block erasure
Execute writing
Manipulate extra area

- When rewriting the code flash memory area and
manipulating the extra area, prohibit access to the
flash memory from the CPU and DTC.

- Prohibit transitions to STOP. made.

- Prohibit stopping of the CPU clock or the high-speed

on-chip oscillator and changing of their frequencies.

Set flash memory control mode to
non-programmable mode

________ [

( End of self-programming >
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memory.

Figure 39 - 8 Flow of Self-Programming (Rewriting the Flash Memory)

< Start of self-programming >

- Check startup of the high-speed on-chip oscillator.

Set self-programming environment

- When rewriting the code flash memory area and
manipulating the extra area, write the execution code to
the RAM, and then execute self-programming from the

RAM.

| Set flash memory control mode

L I

Execute blank checking
Execute block erasure
Execute writing
Manipulate extra area

- When rewriting the code flash memory area and
manipulating the extra area, prohibit access to the
flash memory from the CPU and DTC.

- Prohibit transitions to HALT/STOP mode.

- Prohibit stopping of the CPU clock or the high-speed

on-chip oscillator and changing of their frequencies.

Set flash memory control mode to
non-programmable mode

________ [

( End of self-programming >
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6. 39.10.1 Overview of the data flash memory (Page 1811)

Incorrect:
An overview of the data flash memory is provided below.
(omitted)

» Manipulating the DFLCTL register is prohibited while rewriting the data flash memory.

* Transition to the STOP mode is prohibited while rewriting the data flash memory.
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Date: Apr. 26, 2024

Correct:
An overview of the data flash memory is provided below.
(omitted)
* Manipulating the DFLCTL register is prohibited while rewriting the data flash memory.
« Transition to the HALT/STOP mode is prohibited while rewriting the data flash memory.
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7. 40.3 Security Settings for On-chip Debugging (Page 1814)

Incorrect:

To protect against third parties reading the contents of memory, on-chip debugging includes
the following functionality.

- Disabling of connection between the RL78 microcontroller and the programmer or on-chip
debugger (see 39.9 Security Settings).
- On-chip debugging control bits in the flash memory at 000C3H (see Section 38 Option
Bytes)
- An area in the range from 000C4H to 000CDH to hold the security ID code for on-chip
debugging.Note

Note The area to hold the security ID code for use in on-chip debugging is also used to hold

the ID code for the programmer connection ID authentication when a programmer is to
be used.

Table 40 - 1 On-chip Debug Security ID

Address Security ID Code for On-chip Debugging
000C4H to 000CDH Any 10-byte ID codenet

040C4H to 040CDH

Note. The setting FFFFFFFFFFFFFFFFFFFFH is not allowed.
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Correct:

To protect against third parties reading the contents of memory, on-chip debugging includes
the following functionality.
- Disabling of connection between the RL78 microcontroller and the programmer or on-chip
debugger (see 39.9 Security Settings).
- On-chip debugging control bits in the flash memory at 000C3H (see Section 38 Option
Bytes)
- An area in the range from 000C4H to 000CDH to hold the security ID code for on-chip
debugging.Noe

Note The area to hold the security ID code for use in on-chip debugging is also used to hold
the ID code for the programmer connection ID authentication when a programmer is to

be used.

Table 40 - 1 On-chip Debug Security ID

Address Security ID Code for On-chip Debugging

000C4H to 000CDH Any 10-byte ID codenNete .2

040C4H to 040CDH

Note 1. The setting FFFFFFFFFFFFFFFFFFFFH is not allowed.
Note 2. Set the 10-byte security ID for on-chip debugging at both 000C4H to 000CDH and

040C4H to 040CDH when boot swapping is to be used or the value of the BTFLG
bit in the FLSEC register is 0.
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