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Overview for Update

m Updated Contents
v' Maodification for Register Descriptions (Default values & information)

- Chapter 28. xSPI - Command Map Configuration
- Chapter 28. xSPI - Common Status Register
- Chapter 32B. USB2.0 Function - PHY Function Control Register
- Chapter 39. ADC - A/D Converter Mode Register 1(ADM1)
- Chapter 22. Realtime Clock(RTC) - RTC Time Capture
- Chapter 42. VBATT - RTC Time Capture

v' Maoadification for Calculation Equations
- Chapter 18. GPT - Automatic Dead Time Setting correction
- Chapter 39. ADC - ADCR calculation formula

v Added Supplemental information
- Chapter 30. CAN-FD - DMA
- Chapter 33. SD/MMC - SD card clock supply

v Update for Pin List
- Chapter 1.4. Pin Function List - Condition at Reset (PRST_N = “L")
- Chapter 1.4. Pin Function List - Handling for Unused Pins (xSPI, I13C)
- Chapter 1.4. Pin Function List - Handling for Unused Pins (xSPI, I13C) Software workaround

v Update for I3C
- Chapter 26. *(An overall revision and update)
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MODIFICATION FOR REGISTER DESCRIPTIONS
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Chapter 28. xSPI - Command Map Configuration

m Update Background
v Correction of an error in the xXSPI Command Map Configuration Register specification.

m Impact on Customers(Details of the Issues or Issues Addressed)
v' If the current UM is referenced, the initial value of the xSPI Command Map Configuration Register 0 CSO (CMCFGOCSO0) (Offset Address:
H'010) may be configured based on an incorrect initial value description.
v' This change corrects a documentation error in the register initial values after HW reset release.
v' The actual device behavior complies with the specification, and please configure the settings to match the address size of the xSPI in use.

m Details of the Fixes
v' Table 28.4 Register Configuration (1/2) in 28.3 Register Descriptions
Correction of the initial value of xSPI Command Map Configuration Register 0 CSO (CMCFGOCSO0) (Offset Address: H'010).
Before change : H'0000_0000
After change : H'0000_0008

v 28.3.1.4 xSPI Command Map Configuration Register 0 CSn
Correction of initial values for bits 3 and 2 of xXSPI Command Map Configuration Register 0 CSO (CMCFGOCSO0) (Offset Address: H'010).
Before change : ADDSIZE[1:0] = 00b (n=0,1)
After change : ADDSIZE[1:0] = 10b (n=0), 00b (n=1)

m Affected Scope due to this Update
v' This correction applies only to the UM description and has no impact on device functionality or silicon behavior.
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Before . After
28.3 Register Descriptions 28.3 Register Descriptions

Table 28 4 Register Configuration (1/2) Table 28.4 Register Configuration (1/2)

Offset P - Offset Access

Register Name Abbreviation RIW Initial Value Address Size Register Name Abbreviation RW Initial Value Address  Size
XSP| Wrapper Configuration Register WRAPCFG W H'0000_0000 H000 32 xSPI Wrapper Configuration Register WRAPCFG R/W H'0000_0000 H'000 32
%SP1 Common Configuration Register COMCFG W H'0000_0000 =004 32 i xSPI Common Configuration Register COMCFG RW H'0000_0000 H'004 32
XSPI Bridge Map Configuration Register BMCFG RIW H'0000_0000 HODB 32 XSP! Bridge Map Configuration Register BMCFG RW HIOOOO—OODD‘ s saf Modified
*SPI Command Map Configuration Register 0 CS0 CMCFGOCS0 RAW [H'DOOO_DDDD] H010 32 x5SPI Command Map Configuration Register 0 CS0 CMCFGOCSD R/W [ H0000_0008 | HTUTO 32
¥SPI Command Map Configuration Register 0 CS1 CMCFGOCS1 RAW H'0000_0000 H020 32 x5SPI Command Map Configuration Register 0 CS1 CMCFGOCS1 R/W H'0000_0000 H'020 32
XSPI Command Map Configuration Register 1 CS0 CMCEG1CS0 RIW H’0008_000O0 HOo14 32 xSPI Command Map Configuration Register 1 CS0 CMCFG1CS0 RW H'0008_0000 H'014 32
*SPI Command Map Configuration Register 1 CS1 CMCFG1CS1 RIW H'0008_0000 H'024 32 xSPI Command Map Configuration Register 1 CS1 CMCFG1CSs1 RW H'0008_0000 H'024 32
*SPI Command Map Configuration Register 2 CS0 CMCFG2CS0 RAW H'0008_0000 018 32 xSPI Command Map Configuration Register 2 CS0 CMCFG2CsS0 R/W H'0008_0000 H'018 32
xSPI Command Map Configuration Register 2 CS1 CMCFG2CS1 RW H'0008_0000 H'028 32 xSPI Command Map Configuration Register 2 CS1 CMCFG2CS1 RW H'0008_0000 H'028 32
¥SPI Link /O Configuration Register CS0 LIOCFGCSD W H'0007_0000 1050 a2 XSPI Link /O Configuration Register CS0 LIOCFGCS0 RIW H'0007_0000 H'050 32
XSPI Link I/0 Configuration Register CS1 LIOCFGGS1 RIW H'0007_0000 H'054 32 xSPI Link /0 Configuration Register CS1 LIOCFGCS1 RIW H'0007_0000 H'054 32
xSPI Bridge Map Control Register 0 BMCTLO RAW H'0000_OOFF H060 32 xSPI Bridge Map Control Register 0 BMCTLO RW H'0000_00FF H'060 32
xSPI Bridge Map Control Register 1 BMCTL1 RAW H'0000_0000 H064 32 xSPI Bridge Map Control Register 1 BMCTL1 R/W H'0000_0000 H'064 32
xSPI Command Map Control Register CMCTL RAW H’0000_0000 H068 32 xSPI Command Map Control Register CMCTL R/W H'0000_0000 H'068 32
xSPI Command Manual Control Register 0 CDCTLO RW H’0000_0000 H'070 3z xSPI Command Manual Control Register 0 CDCTLO R/W H'0000_0000 H'070 32
xSPI Command Manual Control Register 1 CDCTL1 R/MW H'0000_0000 H'074 32 xSPI Command Manual Control Register 1 CDCTL1 RW H'0000_0000 H'074 32
XSPI Command Manual Control Register 2 CDCTL2 RAW H'0000_0000 H078 32 xSPI Command Manual Control Register 2 CDCTL2 RW H'0000_0000 H'078 32
xSPI Command Manual Type Buf 0 CDTBUFO R/W H'0000_0000 H'080 32 x5SPI Command Manual Type Buf 0 CDTBUFO RW H'0000_0000 H'080 32
xSPI Command Manual Type Buf 1 CDTBUF1 RW H'0000_0000 H090 32 xSPI Command Manual Type Buf 1 CDTBUF1 RW H'0000_0000 H'090 32
xSPI Command Manual Type Buf 2 CDTBUF2 R/W H’0000_0000 H0AD 32 xSPI Command Manual Type Buf 2 CDTBUF2 RIW H'0000_0000 H'OAD 32
xSPI Command Manual Type Buf 3 CDTBUF3 RW H'0000_0000 H'0BO 32 xSPI Command Manual Type Buf 3 CDTBUF3 R/W H'0000_0000 H'0BO 32
xSPI Command Manual Address Buf 0 CDABUFO RW H’0000_0000 H'084 32 xSPI Command Manual Address Buf 0 CDABUFO RIW H'0000_0000 H'084 32
xSPI Command Manual Address Buf 1 CDABUF1 RW H'0000_0000 H'094 32 xSPI Command Manual Address Buf 1 CDABUF1 RIW H'0000_0000 H'094 32
XSPI Command Manual Address Buf 2 CDABUF2 RW H'0000_0000 HoA4 32 xSPI Command Manual Address Buf 2 CDABUF2 RW H'0000_0000 HOA4 32
XSPI Command Manual Address Buf 3 CDABUF3 RW F0000_0000 froB4 32 *SPI Command Manual Address Buf 3 CDABUF3 RW H'0000_0000 HOB4 32
xSPI Command Manual Data 0 Buf 0 CDDOBUFO RW H’0000_0000 H088 32 xSPI Command Manual Data 0 Buf 0 CDDOBUFO RIW H'0000_0000 H'088 32
xSPI Command Manual Data 0 Buf 1 CDDOBUF RW H'0000_0000 H098 32 xSPI Command Manual Data 0 Buf 1 CDDOBUF1 RV H'0000_0000 H'098 32
XSPI Command Manual Dafa 0 Buf 2 CDDOBUFZ RW F0000_0000 froas 32 *SPI Command Manual Data 0 Buf 2 CDDOBUF2 RW H'0000_0000 HO0AS 32
XSPI Command Manual Data 0 Buf 3 CDDOBUF3 RW F'0000_0000 oBs 32 *SPI Command Manual Data 0 Buf 3 CDDOBUF3 RV H'0000_0000 HOBS 32
XSPI Command Manual Data 1 Buf 0 CDD1BUFO RIW H'0000_0000 Hosc 32 *SPI Command Manual Data 1 Buf 0 CDD1BUFO RIW H'0000_D00O HOBC 32
xSPI Command Manual Data 1 Buf 1 CDD1BUF1 R/W H'0000_0000 H'0SC 32 xSPI Command Manual Data 1 Buf 1 CDD1BUF1 RW H'0000_0D00 H'0oC 32
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Before

28.3.1.4

xSPI Command Map Configuration Register 0 CSn (CMCFGOCSn) (n =0, 1)

This register has functions to configure xSPI Master function.

Bit 31 30 29 28 n 26 25 24 23 2 21 20 19 18 17 16
T - - - r r r r r r - - -
ADDRPCD[70] ADDRPEN[7-0]
L L L L L L L L L L L
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW R/W R/W RW RW RW RW RW RW RW RW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
r r
| = = = = = = | = | = | — [ARAMWPBST| \nnoizerg) | FFMT[:0]
D MD
.
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RIW R R R R R R R R R R RW RW RW RW RW RW
Initial
Bit Bit Name Value RAW  Description
311024 ADDRPCD AllO R/W  Address Replace Code
[70] These bits configure the code to replace the MSByte of system bus address in
memory-mapping mode. I replaces the corresponding bits when Address Replace
Enable bit is setto 1.
231016 ADDRPEN  AllD RW  Address Replace Enable
[7:0] These bits select the bits to replace for MSByte of system bus address in memory-
mapping mode.
0: No replacement (xSPI frame address field is same as system bus address)
1. Replacement
1506 — Al D R Reserved
These bits are read as 0. The write value should be 0.
5 ARYAMD 0b R/MW  Array address mode
0: Normal address mede
1: Array address mode
When this field is set to 1, address for memory is mapped as {A [25:10], A [3:4],
6{RSV), A [3:0]) where A [25:0] is normal address, and RSV is reserved value(0b).
This field is effective only when FFMT [1:0] = 01b.
4 WPBSTMD  Ob RMW  Wrapping burst mode
0: Separate xSPI transfer at the wrapping address boundary
1: Not separate xSPI transfer at the wrapping address boundary
3,2 ADDSIZE[1 :u] RW  Address size
These bits configure the number of address byte in memory-mapping mode. In case of
8D-8D-8D profile 2.0, it should be configured to 4 bytes.
00: 1 byte (256 byles address space)
0 1: 2 bytes (64 Kbytes address space)
10: 3 bytes (16 Mbytes address space)
11: 4 bytes (4 Gbytes address space)
1,0 FFMT[1:0] 00b R/MW  Frame format

These bits configure xSPI frame format in memory-mapping mode. Please see Table
28.10 for detail.
0 0: Normal fermat:
Command 1 byte, Address ADDSIZE, Data to AHB transaction
0 1: 8D-8D-8D profile 1.0 format:
Command 2 bytes, Address ADDSIZE, Data to AHB transaction
10: 8D-8D-8D profile 2.0 Command Modifier format
Command & Modifier 6 bytes, Data to AHB transaction
11: 8D-8D-8D profile 2.0 Commands with Extended Command Modifier format:
Command & Modifier 6 bytes, Data to AHB transaction

28.3.1.4

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

xSPI Command Map Configuration Register 0 CSn (CMCFGOCSn) (n =0, 1)

This register has functions to configure xSPI Master function.

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T T T T T T T T T T T T T
ADDRPCDI[7:0] ADDRPEN[7:0]
L L L L L L L L L L L L L
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit 15 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0
t t
ARYAM|WPBST
= = = = = = = = = = b MD | ADDSIZE[1.0] |  FFMT[1.0]
I L
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R R R R R R R R R RW  RW
Initial
Bit Bit Name Value RMW  Description
31to24 ADDRPCD AllD RM  Address Replace Code
[7:0] These bits configure the code to replace the MSByte of system bus address in
memory-mapping mode. It replaces the corresponding bits when Address Replace
Enable bit is setto 1
23t0 16 ADDRPEN All O RMW  Address Replace Enable
[7:0] These bits select the bits to replace for MSByte of system bus address in memory-
mapping mode
0: No replacement (xSPI frame address field is same as system bus address)
1. Replacement
15t06 — All O R Reserved
These bits are read as 0. The write value should be 0.
5 ARYAMD Ob RMW  Array address mode
0: Normal address mode
1: Array address mode
When this field is set to 1, address for memory is mapped as {A [25:10], A [9:4],
B{RSV}, A [3:0]} where A [25:0] is normal address, and RSV is reserved value(0Ob).
This field is effective only when FFMT [1:0] = 01b
4 WPBSTMD Ob RMW  Wrapping burst mode
0: Separate xSPI transfer at the wrapping address boundary
1: Not separate xSPI transfer at the wrapping address boundary
ADDSIZE[1:0] RMW  Address size
These bits configure the number of address byte in memory-mapping mode. In case of
8D-8D-8D profile 2.0, it should be configured to 4 bytes
0 0: 1 byte (256 bytes address space)
0= 0 1: 2 bytes (64 Kbytes address space)
MOdlﬂed 1 0: 3 bytes (16 Mbytes address space)
1 1: 4 bytes (4 Gbytes address space)
1,0 FFMT[1:0] 00b R/MW  Frame format

These bits configure xSPI frame format in memory-mapping mode. Please see Table
28.10 for detail
0 0: Normal format:
Command 1 byte, Address ADDSIZE, Data to AHB transaction
0 1: 8D-8D-8D profile 1.0 format:
Command 2 bytes, Address ADDSIZE, Data to AHB transaction
1 0: 8D-8D-8D profile 2.0 Command Modifier format
Command & Madifier 6 bytes, Data to AHB transaction
1 1: 8D-8D-8D profile 2.0 Commands with Extended Command Madifier format:
Command & Medifier 6 bytes, Data to AHB fransaction
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RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Chapter 28. xSPI - Common Status Register

m Update Background
v Correction of an error in the xSPI Common Status Register specification.

B Impact on Customers(Details of the Issues or Issues Addressed)
v' This update corrects a documentation error in the reserved bits of registers, which are not intended for customer use.

m Details of the Fixes
v' In 28.3 Register Descriptions, Table 28.4 Register Configuration (2/2):Correction of the initial value of the xXSPI Common
Status Register (COMSTT) (Offset Address: H'184).
Before change: H'0000_0000
After change: H'0033_0000

v In 28.3.3.2 xSPI Common Status Register (COMSTT):Correction of the initial values of the reserved bits of the xSPI
Common Status Register (COMSTT)(Offset Address: H'184, bits 21, 20, 17, and 16).
Before change: H'0000_0000
After change: H'0033_0000

m Affected Scope due to this Update
v' This correction applies only to the UM description and has no impact.
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Before : After

28.3 Register Descriptions 28.3 Register Descriptions

Table 28.4 Register Configuration (2/2) Table 28.4 Register Configuration (2/2)
Offset Access Offset Access

Register Name Abbreviation RIW Initial Value Address  Size Register Name Abbreviation RIW Initial Value Address  Size
xSPI Command Manual Data 1 Buf 2 CDD1BUF2 RW H'0000_000D HOAC 32 *SPI Command Manual Data 1 Buf 2 CDD1BUF2 RIW H'0000_0000 HOAC 32
xSPI Command Manual Data 1 Buf 3 CDD1BUF3 RIW H'0000_0000 HoBC 32 xSPI Command Manual Data 1 Buf 3 CDD1BUF3 RIW H'0000_0000 HOBC 32
XSPI Link Pattern Control 0 register LPCTLO RIW H'0000_0000 H100 32 xSPI Link Pattern Control O register LPCTLO RIW H'0000_0000 H'100 32
xSPI Link Patter Control 1 register LPCTL1 R/W H’0000_0000 H104 32 xSPI Link Pattern Control 1 register LPCTL1 RIW H'0000_0000 H'104 32
XSPI Link I/O Control register LIOCTL RAW H'0003_0003 H108 32 XSPI Link I/0 Control register LIOCTL RIW H0003_0003 H'108 32
xSPI Command Calibration Control Register 0 CS0 CCCTLOCSO R/W H'1F00_0000 H130 32 xSPI Command Calibration Control Register 0 CS0 CCCTLOCSO0 R/W H'1F00_0000 H130 32
¥SP1 Command Calibration Control Register 0 C51 CCCTLOCS1 RW H"1F00_0000 H130 32 xSPI Command Calibration Control Register 0 CS'1 CCCTLDCS1 RIW H'1F00_0D000 H150 32
xSPI Command Calibration Control Register 1 CS0 CCCTL1CS0 RAW H'0000_0000 H134 32 xSPI Command Calibration Control Register 1 CS0 CCCTL1CS0 R/W H'0000_0000 H'134 32
xSPI Command Calibration Control Register 1 CS1 CCCTLICS1 RW H'0000_0000 H154 32 xSPI Command Calibration Control Register 1 CS'1 CCCTL1CS1 RIW H'0000_0000 H154 32
xSPI Command Calibration Control Register 2 CS0D CCCTL2CSO RIW H'0000_0000 H'138 32 xSPI Command Calibration Control Register 2 CS0 CCCTL2CS0 R/W H'0000_0000 H138 32
xSPI Command Calibration Control Register 2 CS1 CCCTL2CS1 RIW H'0000_0000 H158 32 xSPI Command Calibration Control Register 2 CS1 CCCTL2CS1 R/W H'0000_0000 H'158 32
xSPI Command Calibration Control Register 3 CS0 CCCTL3Cs0 R/W H'0000_0000 H13C 32 xSPI Command Calibration Control Register 3 CS0 CCCTL3CS0 RW H'0000_0000 H13C 32
xSPI Command Calibration Control Register 3 CS1 CCCTL3CS1 R/W H'0000_0000 H15C 32 xSPI Command Calibration Control Register 3 CS'1 CCCTL3CS1 RW H'0000_0000 H15C 32
xSPI Command Calibration Control Register 4 CS0 CCCTL4CSO0 R/W H'0000_0000 H140 32 xSPI Command Calibration Control Register 4 CS0 CCCTL4CSO R/W H'0000_0000 H140 32
XxSP| Command Calibration Control Register 4 CS1 CCCTL4CS1 R/W H'0000_0000 H 160 32 xSPI Command Calibration Control Register 4 CS1 CCCTL4CS1 R/W H’'0000_0000 H160 32
xSPI Command Calibration Control Register 5 CS0 CCCTL5CS0 RW H'0000_0000 H144 32 xSPI Command Calibration Control Register 5§ CS0 CCCTL5CS0 R/W H'0000_0000 H144 32
xSPI Command Calibration Control Register 5 CS1 CCCTL5CS1 RW H'0000_0000 H164 32 xSPI Command Calibration Control Register 5 CS1 CCCTL5CS1 R/W H’'0000_0000 H164 32
xSPI1 Command Calibration Control Register 6 CS0 CCCTL6CS0 R/W H'0000_0000 H148 32 xSPI Command Calibration Control Register 6 CS0 CCCTLBCS0 RW H'0000_0000 H148 32
xSPI Command Calibration Control Register 6 CS1 CCCTLECS1 R/W H'0000_0000 H 168 32 xSPI Command Calibration Control Register 6 CS1 CCCTLBCS1 R/W H'0000_0000 H'168 32
%*SP| Command Calibration Control Register 7 CS0 CCCTL7CsS0 R/W H'0000_0000 H14C 32 xSPI Command Calibration Control Register 7 CS0 CCCTL7CS0 R/W H'0000_0000 H14C 32
%*SPI Command Calibration Control Register 7 CS1 CCCTL7CS1 RAW H'0000_0000 H16C 32 xSPI Command Calibration Control Register 7 CS1 CCCTL7CS1 RW H'0000_0000 H16C 32
XSPI Version Register VERSTT R H'0000_0000 H180 32 xSPI Version Register VERSTT R H’'0000_0000 H180 32
xSPI Common Status Register COMSTT R [ Hoooo o0oao) H184 a2 xSPI Common Status Register COMSTT R [Ho033_0000]  Hi184 32
xSPI Calibration Status Register CS0 CASTTCSO R H'0000_0000 H188 32 xSPI Calibration Status Register CS0 CASTTCSD R H'0000_0000 H'uW[ Modified
x*SP| Calibration Status Register CS1 CASTTCS1 R H'0000_0000 H18C 32 xSPI Calibration Status Register CS1 CASTTCS1 R H'0000_0000 H18C 32
XSPI Interrupt Status Register INTS R H'0000_0000 H190 32 xSPI Interrupt Status Register INTS R H'0000_0000 H190 32
xSPI Interrupt Clear Register INTC W H'0000_0000 H194 32 xSPI Interrupt Clear Register INTC w H'0000_0000 H194 32
XSPI Interrupt Enable Register INTE RW H'0000_0000 H198 32 XxSPI Interrupt Enable Register INTE RW H'0000_0000 H198 32
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Before

28.3.3.2

xSPI Common Status Register (COMSTT)
This register indicates the status of xSPI Master.

Bit 31 30 peie] 28 7 28 25 24 23 22 P 20 19 15 17 18
Initial Value o o o ] o o o ] 4] o o 1] 4] o o 1]
RW R R R R 33 R R R R R R R
Bit 15 14 13 12 11 10 2 8 7 [ 5 4 3 2 1 o
_ _ _ _ _ _ _ _ _ |wWRBUF| _ |PBUFN| _ _ |MEMAC
ME E c
Initial Value o o o ] o o o ] 4] o o 1] 4] o o 1]
RW R R R R 33 R R R
Initial
Bit Bit Mame Value Description
3MtoT — AllD R Reserved
When read, the initial value is read. When writing, be sure to write the initial value.
Operation is not guaranteed if a value other than the initial value is written.
[ WRBUFNE b Write Buffer Mot Empty
0: Empty
1: Not empty
3 — 0b Reserved
This bit is read as 0.
4 PBUFNE ok Prefetch Buffer Not Empty
0: Empty
1: Not empty
3to1 — 000k Reserved
These bits are read as 0.
1] MEMACC [1]4] Memory access ongoing

0: System bus channel iz not accessing to memory.
1: System bus channel is accessing to memory.

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

28.3.3.2 xSPI Common Status Register (COMSTT)
i ) L ) Modified ifi
This register indicates the status of xSPI Master. Modified
Bit 31 30 20 28 27 268 25 24 23 22 18 1 16
Initial Value 4] o o o 4] a o o 4] o o 1 1
RW R R R R R R R R R R
Bit 15 14 13 12 11 10 a 8 7 [ 5 4 ] 2 1 o
_ _ _ _ _ _ _ _ __ |wmBUF| _ |PBUFN| _ _ _ |MEMAC
NE E c
Initizl Value O 0 0 i} 0 0 0 i} 0 0 0 i} 0 0 0
RMW 33 R R R 33 R R R
Initial
Bit Bit Name Value Description
M7 — H'6600 ] R Reserved
When read, the initial value is read. When writing, be sure fio write the initial value.
Modified Operation is not guaranteed if a value other than the initial value is written.
[ WRBUFNE b Write Buffer Not Empty
0: Empty
1: Not empty
5 — b Reserved
This bit is read as 0.
4 PBUFNE b Prefetch Buffer Mot Empty
0: Empty
1: Mot empty
3o 1 — 000k Reserved
These bits are read as 0.
L] MEMACC Ok Memery access ongoing

0: System bus channel is not accessing to memory.
1: System bus channel is accessing to memory.

© 2026 Renesas Electronics Corporation. All rights reserved.
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Chapter 32B. USB2.0 Function - PHY Function Control Register

m Update Background
v' Correction of a documentation error related to the initial value of the PHY Function Control Register in the USB2.0
Function.

m Impact on Customers(Details of the Issues or Issues Addressed)
v' This update corrects a documentation error in the reserved bits of registers, which are not intended for customer use.

m Details of the Fixes
v In 32B.2.20 USB2.0_Func PHY Function Control Register(Offset Address: H'104), the incorrect initial value description
was corrected.

m Affected Scope due to this Update
v' This correction applies only to the UM description (initial value) and has no impact on product specifications.
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32B.2.20.1

Before

PHY Function Control Register [PHYFUNCTR] <Address: H'104>

Bt 15 14 13 12 11 10 9 8 7 6 5 4 3
—  [SusMon| — — — — — —_ —_ = — = =
Initial Value 0 0 1] o 0 0 i] 0 0 0 i] 0 i]
R R R R R R R R R R R R R R
Initial
Bit Bit Name Value RW  Description

15 — 0 R Nothing is assigned to this bit. Fix this bit to 0.
14 SusMon 0 R This bit allows reading of the status of the Suspend M signal.
[13t00  — All O R Nothing is assigned to these bits. Fix these bits to 0. |

.

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

i After
32B.2.201 PHY Function Control Register [PHYFUNCTR] <Address: H’104>
Bit 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0
—  |SusMon| — — — — — — — — — — — — — —
Initial Value 0 0 0 ] o 0 0 1 o 0 0 0 0 0 o 0
RW R R R R R R R R R R R R R R R R
Initial Modified
Bit Bit Name Value RW  Description
15 — 0 R Nothing is assigned to this bit. Fix this bit to 0.
14 SusMon 0 R This bit allows reading of the status of the Suspend M signal.
(13 — 0 R Nothing is assigned to this bit. Fix this bit to 0. )
12108 — H'01 R Mothing is assigned to these bits. The read value is unknown.
TtoO — AllO R Mothing is assigned to these bits. Fix these bits to 0.
Modified

© 2026 Renesas Electronics Corporation. All rights reserved.
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Chapter 39. ADC - A/D Converter Mode Register 1(ADM1)

m Update Background
v Improvement of clarity in the description of trigger settings for A/D Converter Mode Register 1 (ADM1).
v Correction of a documentation error related to the register access attribute.

B Impact on Customers(Details of the Issues or Issues Addressed)
v' This update corrects a documentation error related to register attributes(Read only — Read/Write).
v' Also, this update adds supplementary notes on Software triggers, Hardware triggers, and various edge settings to
improve the readability and ease of configuration of the UM.

m Details of the Fixes
v In 39.3.2 A/D Converter Mode Register 1 (ADM1) (Offset Address: H'4), the following corrections were made:
v' The description of trigger settings in Table 39.4 TRGEN[5:0] Bits and Trigger Source was reorganized to improve
readability and understanding of the trigger configuration.
v' Correction of the register access attribute from R to RW.
m
Affected Scope due to this Update
v' This correction applies only to the UM description and has no impact on product specifications.
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Before | After

39.3.2 A/D Converter Mode Register 1 (ADM1) 39.3.2 A/D Converter Mode Register 1 (ADM1)

The ADMI is a 32-bit register that controls A/D conversion and sets the mode for a hardware trigger. This register can The ADMI is a 32-bit register that controls A/D conversion and sets the mode for a hardware trigger. This register can
be read from and written to in 32-bit units. be read from and written to in 32-bit units.
— 30 20 28 27 26 25 24 23 2 o 20 9 18 7 16 Bit 31 3 29 28 2 26 25 4 23 2 2 20 19 18 AT 16
TRGEN|TRGEN TRGEN [TRGEN I TRGENITRGEN H 0 0 | | | | _ | _ |TRGEN|TRGEN|TRGEN|TRGEN|TRGEN|TRGEN
| =I=01=1=01=1=1=1= . 4 ; 5 4 3 2 1 0 —
i B Modified
nitial Value O 5 0 0 0 o 5 0 o 0 o o 0 5 0 0 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
aw R R R " = R R R E = - a = "] RW R R R R R R R R R R [rRW RW RW RW RW RW
st 15 " R, " 0 0 . ; . 5 B 4 ) . 0 Bt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— | — |ecat|Ecro| — | — | = | = | = | = | — | BS | RPS | MS |TRGIN| TRG
— | — |eeat|Eca0| — | — | — | — | — | — | — | Bs | RPS | Ms |TRGIN| TRG
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Initial Valus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R RW RW R R R R R R R RW RW RW RW RW
RW R R RW RW R R R R R R R RW RW RW RW RW
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Before

39.3.2

A/D Converter Mode Register 1 (ADM1)

Table 39.4 TRGEN[5:0] Bits and Trigger Source
TRGEN[5:0] Bits
Module Source Description 5 |4 [3 [2 |1
External pin | ADC_TRG External trigger input 0 |0 [0 |0 |0 |O
MTU TRGAON Compare match with or input capture to MTUO.TGRA 0 |0 |0 (0 |O 1
TRGAIN Compare match with or input capture to MTU1.TGRA 0 |0 |0 (O 1 0
TRGA2N Compare match with or input capture to MTU2.TGRA 0 |0 |0 (O 1 1
TRGA3N Compare match with or input capture to MTU3.TGRA 0 |0 |0 |1 0 |0
TRGA4N Compare match with or input capture to MTU4.TGRA or underfow |0 |0 (0 |1 0 1
(trough) of MTU4.TCNT in complementary PWM mode
TRGABN Compare match with or input capture to MTUB.TGRA 0 0 0 1 0
TRGATN Compare match with or input capture to MTU7.TGRA or underflow |0 0
(trough) of MTU7.TCNT in complementary PWM mode
TRGON Compare match with MTUO.TGRE 0 |0 1 0o (0 |0
TRG4AN Compare match between MTU4. TADCORA and MTU4.TCNT 0 0 1 0 0 1
TRG4BN Compare match between MTU4. TADCORB and MTU4.TCNT 0 0 1 0 1 0
TRG4AN or | Compare match between MTU4. TADCORA and MTU4.TCNT or 0 |0 1 0 1 1
TRG4BN compare match between MTU4. TADCORB and MTU4.TCNT
TRG4ABN Compare match between MTU4.TADCORA and MTU4.TCNT and 0 0 1 5 | 0 0
compare match between MTU4. TADCORB and MTU4.TCNT (when
interrupt skipping function 2 is used)
TRG7AN Compare match between MTU7.TADCORA and MTU7.TCNT 0 0 1 1 0 1
TRG7BN Compare match between MTU7.TADCORB and MTU7.TCNT 0 0 1 1 1 0
TRG7ANor | Compare match between MTU7. TADCORA and MTU7.TCNT or 0 |0 1 1 1 1
TRG7BN compare match between MTU7.TADCORB and MTU7.TCNT
TRG7ABN Compare match between MTU7.TADCORA and MTU7.TCNT and 0 1 0o (0 |0 (O
compare match between MTU7.TADCORB and MTU7.TCNT (when
interrupt skipping function 2 is used)
GPT ADTRGAO Compare match with GPTO.GTADTRA 0o |1 |0 (0 |0 (1
ADTRGBO Compare match with GPT0.GTADTRB 0 |1 |0 (0 |1 |0
ADTRGA1 Compare match with GPT1.GTADTRA 0 1 0 (0 1 i}
ADTRGB1 Compare match with GPT1.GTADTRB 0 1 0 1 o |0
ADTRGA2 Compare match with GPT2.GTADTRA 0 3 0 1 0 1
ADTRGB2 Compare match with GPT2.GTADTRB 0 1 0 1 1 0
ADTRGA3 Compare match with GPT3.GTADTRA 0 1 0 1 1 i
ADTRGB3 Compare match with GPT3.GTADTRB 0 1 1 0 0 0
ADTRGAQ or | Compare match with GPTO.GTADTRA or GPT0.GTADTRB 0 1 1 0 0 1
ADTRGBO
ADTRGA1 or | Compare match with GPT1.GTADTRA or GPT1.GTADTRB o |1 |1 |0 |1 |O
ADTRGB1
ADTRGA2 or | Compare match with GPT2.GTADTRA or GPT2.GTADTRB 0 1 1 0 1 1
ADTRGB2
ADTRGA3 or | Compare match with GPT3.GTADTRA or GPT3.GTADTRB o |1 |1 |1 [0 |0
ADTRGB3

After

39.3.2

A/D Converter Mode Register 1 (ADM1)

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Added Added Added Added
Table 39.4 TRGEN[5:0] Bits and Trigger Source (1/2) Table 39.4 TRGENI[5:0] Bits and Trigger Source (2/2)
EGA[1:0] EGA[1:0]
Trigger TRG TRGEN[S.0] Bits Bits T TRG TRGEN(S:0] Bits Bits
Mode Module | Source Description Bit 4 (3 |2 1 1 0 Mode Module |Source Description Bit 5 |4 3 |2 [1 (1] 1 (1]
Software ) el E i i R - |- Hardware | MTU TRG7ABN | Compare match between MTU7 TADCORA o 1 0 o o o 0t1or10
trigger trigger and MTU7.TCNT and compare match or11
mode mode between MTU7.TADCORB and MTU7.TCNT
Hardware | Extsrnal | ADC_TRG | External trigger input 1 o |o [o |o o |1 (when interrupt skipping function 2 s used)
trigger | pin 1 o GPT | ADTRGAO |Compare match with GPTO.GTADTRA o |1 |o [o [o |1
mede T ADTRGBO | Compare match with GPT0.GTADTRB o [1 [0 |o 0
MTU | TRGAON | Compare match with or input capture to o [0 [o [o 01or10 ADTRGA1_| Compare match with GPT1.GTADTRA o |1 jo fo |1
MTUQ.TGRA or11 ADTRGB1 |Compare match with GPT1.GTADTRB ] 1 0 1 0o |0
TRGAIN Compare match with or input capture to 0 0 o 1 ADTRGA2 |Compare match with GPT2.GTADTRA 0 1 0 1 0 1
MTUT.TGRA ADTRGB2 |Compare match with GPT2.GTADTRB o 1 o 1 1 o
TRGAZN | Compare match with of Input captura to o |0 jo 11 ADTRGA3 | Compare match with GPT3.GTADTRA o [1 o [1 |1
MTU2.TGRA
TRGAIN Compare match with or Input capture to o ) 1 0 ADTRGB3 |Compare match with GPT3.GTADTRB 0 1 1 o |0 |0
MTU3.TGRA ADTRGAQ |Compare match with GPTO.GTADTRA or o 1 1 0 0 1
- ) or GPTO.GTADTRB
TRGA4N Compare match with or input capture to o 0 1 o ADTRGBO
MTU4.TGRA or underflow (trough) of
MTU4.TCNT in complementary PWM mode ADTRGA1 |Compare match with GPT1.GTADTRA or ) 1 1 a 1 o
or GPT1.GTADTRB
TRGAEN Compare match with or input capture to [} 0 1 1 ADTRGE1
MTUB.TGRA
TRGATN Compare match wiih or Input captura o 0 0 ] ] ADTRGAZ2 |Compare match with GPT2.GTADTRA or o 1 1 0 1 1
or GPT2.GTADTRB
MTU7.TGRA or underflow (trough) of ADTRGE2
MTU7.TCNT in complementary PWM mode
ADTRGAZ |Compare match with GPT3.GTADTRA or L] 1 1 1 0 4]
TRGON | Compare match with MTUO.TGRE o |1 o |o o GPTS.GTADTRS
TRG4AN | Compare match between MTU4. TADCORA o |1 o |0 ADTRGBE3
and MTU4 TCNT E—
TRG4BN Compare match between MTU4.TADCORE 0 1 o |1
and MTU4.TCNT
TRG4AN or | Compare match between MTU4.TADCORA 1] 1 o 1
TRG4BN and MTU4.TCNT or compare match between
MTU4. TADCORB and MTU4.TCNT
TRG4ABN | Compare match between MTU4.TADCORA 0 1 1 0
and MTU4 TCNT and compare match
between MTU4.TADCORB and MTU4.TCNT
(when interrupt skipping function 2 is used)
TRGTAN Compare match between MTU7. TADCORA 1] 1 1 0
and MTU7 TCNT
TRG7BN Compare match between MTU7. TADCORE 0 1 1 1
and MTU7.TCNT
TRG7AN or | Compare match between MTU7. TADCORA 0 1 1 1
TRG7TBN and MTU7.TCNT or compare match between
MTU7.TADCORB and MTU7.TCNT
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Chapter 22. Realtime Clock(RTC) - RTC Time Capture

m Update Background
v' Documentation correction to complete the RTC time capture configuration description.

v' The previous UM description was incomplete, as it did not include the control register to enable the existing RTC time capture
function.

B Impact on Customers (Details of the Issues or Issues Addressed)
v The RTC Timing Capture function may not operate correctly. An explanation of the register settings required for the time capture
operation has been added to provide the necessary information for correct operation.
v" There is no impact if the Timing Capture function is not used.

m Details of the Fixes
v Clarified the RTC time capture configuration, including the required control registers and their operation, with the addition of the RCR3
register.

v" Added RCR3 to Figure 22.1 (RTC Block Diagram).

v' Added RCR3 to Table 22.3 (RTC Control Register List).

v Added a new register description for RCR3 in section 22.3 (Register Description), with subsequent section numbers updated
accordingly.

v' Updated Figure 22.3 (Clock and Count Mode Setting Procedure) to include configuration of the RCR3 register.

v' Added input external clock case to Figure 22.3 (Clock and Count Mode Setting Procedure) for clarification.

v' Updated the description of the RTCCRO.TCEN bit to clarify that RCR3 resister must also be set when using the RTC time capture
function.

m Affected Scope due to this Update
v' For configurations where the Timing Capture function is used, a software update is typically required to add the RCR3 register
configuration.
v" There is no impact if the Timing Capture function is not used.
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22.1.2 Block diagram 22.1.2 Block diagram
Figure 22.1 shows a block diagram of the RTC. Figure 22.1 shows a block diagram of the RTC.

System Bus < Sstar Bl

Realtime dlock (RTC) i iy Realtime clock (RTC) VAT shesen
4 U vy

I
>

Bus interface: Bus Interface.
Toeacn
toncson Time counter Aarm function funclon Time counter Atarm function
Prescaler / \ Prescaler \ Vs ~

RTXIN O—»] INAR!

RTXIN G 32kiiz 32.768 kHz RSECCNT/ RSECAR/ RMINAR/ 32kHz 32 768 kHz 128Hz RS4CNT RSECCNT/ RSECAR/ RMINAR
clock I BCNTO BCNTOAR | BCNTIAR generation BCNTO BCNTOAR | BCNTIAR

RTXOUT O%—  oscillator Pl AR | RWAR RTXOUT O%—  oscilator for RTXIN RHRAR, | RWKAR/
P — BCNT2AR | BCNT3AR RHRCNT/ RMINCNT/ BONTaAR: | BCNTSAR

BONT2 BCNT! ROAYAR/ | RMONAR/

BCNT2 RDAYAR/ RMONAR/
BCNTOAER | BCNTIAER 3 3 BCNTOAER | BCNT1AER
RYRAR/ | RYRAREN/ RWKCNT! RYRAR/ | RYRAREN/
RDAYCNT il BCNT2AER | BCNTIAER RTCEN RDAYCNY BONT3 BCNT2AER | BCNT3AER
N| . > Alarm ct rison
RMONCNT Alarm comparison RMONCNT RYRCNT ompar

Intermupt control [ ] Added Inerrupt control l l |

Intermupt output Intemupt output
> 1> am > RSR 1> am
I pr0 =
RCRI [ cue I RCR1 s

Time capture control unit Time capture control unit

L | RSECCPU | RMINCPO/

> RSECCPO/ RMINCPO/
BCNTOCPD | BCNT1CPD BCNTOCPO | BCNTICPO
RHRCPO/ RDAYCPO/ RHRCPO/ RDAYCPO/

BCNT2CPO | BCNT3CFD

BCNT2cP0 | BCNT3CPO
lmf:mr;“ RMONCPO ;x:f,z:&";m RMONCPO
RTCTCO RTCTCO
o ~/ . 4
RG4CNT: 64-Hz counter RSECAR/BCNTOAR: ‘Second alarm register/Binary counter 0 alarm register RB4CNT. 64-Hz counter RSECAR/BCNTOAR Second alarm register/Binary counter 0 alarm register
RSECCNT/BCNTO: Second counter/Binary counter 0 RMINAR/BCNT1AR: Minute alarm register/Binary counter 1 alarm register RSECCNT/BCNTO: Second counter/Binary counter 0 RMINAR/BCNT1AR Minute alam register/Binary counter 1 alarm register
RMINCNT/BCNT1:  Minute counter/Binary counter 1 RHRAR/BCNT2AR: Hour alarm register/Binary counter 2 alarm register RMINCNT/BCNT1: Minute counter/Binary counter 1 RHRAR/BCNT2AR: Hour alarm register/Binary counter 2 alarm register
RHRCNT/BCNT2:  Hour counter/Binary counter 2 RWKAR/BCNT3AR: Day-of-week alarm register/Binary counter 3 alarm register RHRCNT/BCNT2:  Hour counter/Binary counter 2 RWKAR/BCNT3AR Day-of-week alarm register/Binary counter 3 alarm register
RWKCNT/BCNT3: Day-of-week counter/Binary counter 3 RDAYAR/BCNTOAER: Date alarm register/Binary counter 0 alarm enable register RWKCNT/BCNT3:  Day-of-week counter/Binary counter 3 RDAYAR/BCNTOAER Date alarm register/Binary counter 0 alarm enable register
RDAYCNT: Date counter RMONAR/BCNT1AER:  Month alarm register/Binary counter 1 alarm enable register RDAYCNT Date counter RMONAR/BCNT1AER:  Month alarm register/Binary counter 1 alarm enable register
RMONCNT: Month counter RYRAR/BCNT2AER: ‘Year alarm register/Binary counter 2 alarm enable register RMONCNT Month counter RYRAR/BCNT2AER Year alarm register/Binary counter 2 alarm enable register
RYRCNT: Year counter RYRAREN/BCNT3AER:  Year alarm enable register/Binary counter 3 alarm enable register RYRCNT Year counter RYRAREN/BCNT3AER:  Year alarm enable register/Binary counter 3 alarm enable register
RSR: Status register RTCCRO: Time capture control register 0 RSR Status register RTCCRO. Time capture control register 0
RCR1: RTC control register 1 RSECCPO/BCNTOCPO:  Second capture register 0 / BCNTO capture register 0 RCR1 RTC control register 1 RSECCPO/BCNTOCPO:  Second caplure register 0 / BCNTO capture register 0
RCR2: RTC control register 2 RMINCPO/BCNT1CPO Minute capture register 0/ BCNT1 capture register 0 RCR2: RTC control register 2 RMINCPO/BCNT1CPO. Minute capture register 0 / BCNT1 capture register 0
RADJ: Time error adjustment register RHRCPO/BCNT2CPO. Hour capture register 0 / BCNT2 capture register 0 RCR3: RTC control register 3 I RHRCPO/BCNT2CPO: Hour capture register 0 / BCNT2 capture register 0
RDAYCPO/BCNT3CPO: Date capture register 0/ BCNT3 capture register 0 RADJ Time error adjustment register RDAYCPO/BCNT3CPO. Date capture register 0 / BCNT3 capture register 0
RMONCPO: Menth capture register 0 Ad d ed RMONCPO: Month capture register 0

Figure 22.1 Block Diagram of RTC Figure 22.1 Block Diagram of RTC
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22.2 Register Configuration 22.2 Register Configuration

Table 223  RTC Control Register List (1/2) Table 22.3  RTC Control Register List (1/2)

Access : Access
Register Name Abbreviation RIW Initial Value Address Size Register Name Abbreviation RIW Initial Value Address Size
64-Hz Counter RB4CNT R H'xx H'00 8 64-Hz Counter RB4CNT R Hxx H'00 8
Second Counter/Binary Counter 0 RSECCNT/ R/W Hixx H'02 8 Second Counter/Binary Counter 0 RSECCNT/ RW H'xx H02 8
BCNTO BCNTO
Minute Counter/Binary Counter 1 RMINCNT/ RW H'xx H'04 8 Minute Counter/Binary Counter 1 RMINCNT/ R/W Hxx H'04 8
BCNT1 BCNT1
Hour Counter/Binary Counter 2 RHRCNT/ RIW H'xx H'06 8 i Hour Counter/Binary Counter 2 RHRCNT/ R/W Hxx H'06 8
BCNT2 BCNT2
Day-of-Week Counter/Binary Counter 3 RWKCNT/ R/W H'xx H'08 8 Day-of-Week Counter/Binary Counter 3 RWKCNT/ RW Hxx H'08 8
BCNT3 BCNT3
Date Counter RDAYCNT RW Hxx HOA g Date Counter RDAYCNT RIW Hxx H0A 8
Month Counter RMONCNT RW Hrxx HoC 8 : Month Counter RMONCNT RIW Hxx HoC 8
Year Counter RYRCNT RW H00xx H'OE 16 Year Counter RYRCNT RAW H00xx HOE 16
Second Alarm Register/ RSECAR/ R/W H'xx H10 8 Second Alarm Register/ RSECAR/ RIW Hixx H'10 3
Binary Counter 0 Alarm Register BCNTOAR Binary Counter 0 glarm Register BCNTOAR
Minute Alarm Register/ RMINAR/ R/W H'xx H12 8 " K B s
- Minute Alarm Register/ RMINAR/ R/W H'xx H12 8
Binary Counter 1 Alarm Register BCNTIAR Binary Counter 1 Alarm Register BCNTIAR
Hour Alarm Register/ RHRAR/ R/W H'xx H'14 8 N N N
Binary Counter 2 Alarm Register BCNT2AR H.Our Alarm Register/ ) RHRAR/ R Hxx H14 8
Binary Counter 2 Alarm Register BCNT2AR
Day-of-Week Alarm Register/ RWKAR/ R/W H'xx H'16 8 - " N
Binary Counter 3 Alarm Register BCNT3AR Day-of-Week Alarm Register/ RWKAR/ RIW H'xx H16 8
Binary Counter 3 Alarm Register BCNT3AR
Date Alarm Register/ RDAYAR/ RW H'xx H'18 8 - - -
Binary Counter 0 Alarm Enable Register BCNTOAER Date Alarm Register/ RDAYAR/ RW Hxx H'18 8
- Binary Counter 0 Alarm Enable Register BCNTOAER
Month Alarm Register/ RMONAR/ RW H'xx H1A 8
Binary Counter 1 Alarm Enable Register BCNT1AER Month Alarm Register/ . RMONAR/ RW Hxx H1A 8
Year Alarm Register/ RYRAR/ RAW H00xx H1c 18 H Binary Counter 1 Alarm Enable Register BCNT1AER
Binary Counter 2 Alarm Enable Register BCNT2AER Year Alarm Register/ RYRAR/ R/W H00xx H1C 16
Year Alarm Enable Register/ RYRAREN/ RIW Hxx HAE 8 : Binary Counter 2 Alarm Enable Register BCNT2AER
Binary Counter 3 Alarm Enable Register BCNT3AER Year Alarm Enable Register/ RYRAREN/ RW H'xx H1E 8
RTC Status Register RSR RIW H00*1%2 H20 a8 Binary Counter 3 Alarm Enable Register BCNT3AER
RTC Control Register 1 RCR1 RW Hioc? H22 8 RTC Status Register RSR R Hoom H20 8
RTC Control Regi_ster 2 RCR2 R/W Hxx*? H'24 8 RTC Control Register 1 RCR1 RW H'xx*2 H'22 8
J . 2, %] .
Time Error Adjustment Register RADJ R/W H'xx H'2E 8 RTC Control Register 2 RCR2 R/IW Hxx*? H24 8
Time Capture Control Register 0 RTCCRO R/W H'xx H'40 8 | RTC Control Register 3 RCR3 R/W Hxx H'26 8
Second Capture Register 0/ RSECCPO/ R H'xx H'52 8 Time Error Adjustment Register RADJ R/W H'xx H'2E 8
BCNTO Capture Register 0 BCNTOCPO Added  Jtime Capture Control Register 0 RTCCRO RAW Hixx H'40 8
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Before

Added

22.3.20 RTC Control Register 3 (RCR3)

Bit 7 6 5 4 3 2 1 0
— — — — — — — |RTCEN
Initial Value X X X X X X X X

RW RW  RW RW  RW R/W R/W RIW R/W

x: Undefined
None Initial
Bit Bit Name Value R/W  Description
0 RTCEN X R/W  This bit enables or disables RTC time capture function
0: RTC time capure function is disabled.
1: RTC time capure function is enabled.
Note: Both the RCR3.RTCEN bit and the RTCCRO0.TCEN bit must be set to 1
when using the RTC time capture function.
7to1 — — R/W  Reserved

This bit is read as 0. The write value should be 0.

22321 Time Capture Control Register (RTCCRO) 22.3.22 Time Capture Control Register (RTCCRO)

Initial Initial
Bit Bit Name Value R/W  Description H Bit Bit Name Value R/W  Description
7 TCEN X R/W  Time Capture Event Input Pin Enable 7 TCEN X R/W  Time Capture Event Input Pin Enable
This bit enables or disables the time capture event input pin (RTCTCO).

This bit enables or disables the time capture event input pin (RTCTCQ).
To enable the time capture event input pin, set also the TAMPICR1.CHOEN bit*? to 1.
If the TCEN bitis set to 0, set also the TCCT[1:0] bits to 00b. If the TCEN bitis set o 0, set also the TCCT[1:0] bits to 00b.

0: The RTCTCO pin is disabled as the time capture event input.

0: The RTCTCQ pin is disabled as the time capture event input.
1: The RTCTCO pin is enabled as the time capture event input. 1: The RTCTCO pin is enabled as the time capture event input.

RCR3.RTCEN bit to 1.

RLENESANS
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224.2 Clock and Count Mode Setting Procedure
22.4.2 Clock and Count Mode Setting Procedure Figure 22.3 shows how to set the clock and the count mode.

Figure 22.3 shows how to set the clock and the count mode.

Yes
Use External Clock?

| Set the 32kHz-clock oscillator | Set the SOSCCR2 register*?

l Set the RCR3 register *2 Ssett ::.e gg:?; é‘;g;ter,f .

M df d | Set the 32 kHz-clock oscillator | Set the SOSCCR2 register‘2 Enable Input External Clock et the regis e'rz

| Supply 6 clocks of the 32 kHz clock | odire Set the BKSCCR register

| I

[

Supply 6 clocks of the 32 kHz clock

| Set the START bitto 0 |

le
_ | Set 32 kHz-clock Enable | Set the XOSCCR register*

Wait for the RCR2.START bit to become 0 |

¥
Yes | Set the START bitto 0 |
| Select count mode | RCR2.CNTMD bit setting*'
l START =07 Wait for the RCR2.START bit to become 0
| Execute RTC software reset | Write 1 to the RCR2.RESET bit
| Select count mode | RCR2.CNTMD bit setting*'
Ni
° Wait for the RCR2.RESET bit to become 0 l
Yes | Execute RTC software reset | Write 1 to the RCR2.RESET bit
Note 1. This step is not necessary if the count mode has been set concurrently with setting the START bit to 0. '
A value corresponding to the count mode setting must be written to the RCR2.CNTMD bit.

Wait for the RCR2.RESET bit to become 0
Note 2. For details, refer to Section 42, Battery Backup Function (VBATTB).

Figure 22.3 Clock and Count Mode Setting Procedure . . ) i , i
Note 1. This step is not necessary if the count mode has been set concurrently with setting the START bit to 0.
A value corresponding to the count mode setting must be written to the RCR2.CNTMD bit.

Note 2.  For details, refer to Section 42, Battery Backup Function (VBATTB).
Added Ll Note3.  The RCRS3 register setting can be skipped when the time capture function is not used. I

Figure 22.3  Clock and Count Mode Setting Procedure
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Chapter 42. VBATTB - RTC Time Capture

m Update Background
v" Additional update associated with RTC.

B Impact on Customers (Details of the Issues or Issues Addressed)
v' Please refer to RTC for details.

m Details of the Fixes
v" Added the RCR3 register within the RTC in Figure 42.1 Block Diagram of VBATTB.

m Affected Scope due to this Update
v Please refer to RTC for details.

© 2026 Renesas Electronics Corporation. All rights reserved.
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Overview

TAMPIN/
RTCTCO

( PD_VBATT

TAMPICR1.CHOEN

VBATTRESET# O—¥|

Bus Interface

VBAT_BCLK
24MHz (OSCCLK)

Interrupt request
»

r

Backup
Erase signal registers
Tamper
detector
Time captufe signal
RTC

RTCCRO.TCEN

RTXIN o XC
32kHz-clock
oscillator
RTXOUT © » XBYP VBATTCLK
BKSCCR XOSCCR OUTEN
SOSEL
SOSCCR2.8OSTP2
Figure 42.1 Block Diagram of VBATTB

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

42.1 Overview
P D_VBATT Bus Interface
VBAT_BCLK
24MHz (OSCCLK)
Backup
registers
e
Interrupt request
TAMPIN/ Tamper Y
RTCTCO © detector
Time capturg] signal
RTC
VBATTRESET# O———» I
RTCCRO.TC!
RTXIN XC
© 32kHz-clock o,
RTXOUT O oscillator XBvP VBATTCLK
BKSCCR XOSCCR.OUTEN
SOSEL —
Modified
SOSCCR2.50STP2
Figure 42.1 Block Diagram of VBATTB
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MODIFICATION FOR CALCULATION EQUATIONS
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Chapter 18. GPT — Automatic Dead time Setting correction

m Update Background
v" Documentation correction of the waveform transition conditions for the Automatic Dead Time Setting Function of GPT.

B Impact on Customers (Details of the Issues or Issues Addressed)

v' This issue affects only cases where the automatic dead-time insertion function is enabled and a dead-time error (DTEF)
OCCuUrs.

v' Because the dead-time error threshold formula described in the UM is incorrect.
The Hardware implementation is correct and operates as specified.

v If the calculation formula in the User Manual is referenced, the estimated error occurrence conditions and timing may
not match the actual hardware behavior.

m Details of the Fixes

v' In 18.3.4 Automatic Dead Time Setting Function, table 18.6: “Correction of waveform transition point at dead time error
occurrence”, the documented dead time conditions for saw-wave one-shot pulse mode were corrected as follows.
v' Before (incorrect):

v GTCCRA - GTDVD > GTPR

v GTCCRA - GTDVU > GTPR
v' After (correct):

v GTCCRA + GTDVD > GTPR

v GTCCRA + GTDVU > GTPR

m Affected Scope due to this Update
v" No Impact on Existing and Mass-Produced Products
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18.3.4 Automatic Dead Time Setting Function
Table 18.6 Correction of waveform transition point at dead time error occurrence
Positive-Phase Negative-phase
waveform transition waveform transition
Wave mode Count direction Interval Dead time error condition point with corrected point with corrected
saw-wave one- Up counting first half GTCCRA-GTDVU =0 GTDVU 0
shot pulse mode secondhalf  GTCCRAIGTDVD > GTPR  GTPR-GTDVD GTPR
Down counting first half GTCCRA{GTDVU = GTPR GTPR-GTDVU GTPR
second half GTCCRA-GTDVD <0 GTDVD 0
triangle PWM Up counting (first half) GTCCRA-GTDVU =0 GTDVU+1 1
mode 1/2/3 Down counting  (second halfy GTCCRA-GTDVD <0 GTDVD 0

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

. After
18.3.4 Automatic Dead Time Setting Function
Table 18.6 Correction of waveform transition point at dead time error occurrence
Positive-Phase Negative-phase
waveform transition waveform transition
Wave mode Count direction Interval Dead time error condition point with corrected point with corrected
saw-wave one- Up counting first half GTCCRA-GTDVU <0 GTDVU 0
shot pulse mode second half ~ GTCCRA+GTDVD >GTPR  GTPR-GTDVD GTPR
Down counting first half GTCCRA+GTDVU > GTPR GTPR-GTDVU GTPR
second half GTCCRA-‘%TDVD =0 GTDVD 0
triangle PWM Up counting (first half) GTCCRA—\ \{DVU <0 GTDVU+1 1
mode 1/2/3 Down counting _ (second half)  GTCCRA- )VD <0 GTDVD 0

Modified

© 2026 Renesas Electronics Corporation. All rights reserved.
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Chapter 39. ADC - ADCR calculation formula

m Update Background

v' Correction of a documentation error in the calculation formula for the A/D Converter conversion result registers.
v Among multiple calculation formulas described in the UM, one formula was incorrect and has been corrected.

B Impact on Customers(Details of the Issues or Issues Addressed)

v' This update corrects calculation formula, the A/D conversion result may lead to unintended interpretation.
v When the correct calculation formula is used, the correct conversion result can be obtained.

m Details of the Fixes

v In 39.3.9 A/D Conversion Result Registers (ADCR11 to ADCRO0)(Offset Address: H'30 to H'5C), the calculation formula for
the A/D conversion result was revised.

Vin

Vin
- d %0 ADCR = INT L\i X 29+ 0.5]
ADCR = INT DC_AVREF X 29%0 5] DC_AVREF
or - or Modified
ADC_AVREF ADC_AVREF
(ADCR — 0.5) x ‘2 3 < Vin < (ADCR + 0.5) X _Z—d (ADCR — 0.5) ADCAVREF A=

@ < Vin < (ADCR +0.5)

2d
m Affected Scope due to this Update

v' This correction applies only to the UM description (calculation formula) and has no impact on product specifications.

© 2026 Renesas Electronics Corporation. All rights reserved. Page 25 [ z E N ESAS



Before

39.3.9 A/D Conversion Result Registers11 to 0 (ADCR11 to ADCRO)

The following formula indicates the relationship between the analog input voltage that is input to analog input pins
(ADC_CHS to ADC_CHO) and the A/D conversion results (A/D conversion result registers (ADCRI11 to ADCRO0)).

Vin
_ | d
ADCR = INT DC_AVREF % 2 0.5]

or
ADC_AVREF . ADC_AVREF

(ADCR — 0.5) x — g =Vin< (ADCR + 0.5) x —F
INT[ |- Function that retumns the integer portion of the value enclosed in[ ]
Vin: Analog input voltage
ADC_AVREF: Voltage of power supply pin(ADC_AVDD18) for the analog umit
ADCR: Value of A/D conversion result registers (ADCR11 to ADCRO)
d: Resolution of A/D converter (d = 12 in this LSI)

After RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

39.3.9 A/D Conversion Result Registers11 to 0 (ADCR11 to ADCRO)

The following formula indicates the relationship between the analog input voltage that is input to analog input pins
(ADC_CHS to ADC_CHO0) and the A/D conversion results (A/D conversion result registers (ADCR11 to ADCRO0)).

Vin
— d
ADCR - INT| B AVREF X 2 [os|

.

ADC_AVREF . ADC_AVREF
(ADCR — 0.5) X ——3—— = Vin < (ADCR + 0.5) X ————
INT] 1: Function that returns the integer portion of the value enclosed in[ ]
Vin: Analog input voltage
ADC_AVREF: Voltage of power supply pin(ADC_AVDD18) for the analog unit
ADCR: Value of A/D conversion result registers (ADCR11 to ADCRO)
d: Resolution of A/D converter (d = 12 in this LSI)

© 2026 Renesas Electronics Corporation. All rights reserved.
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ADDED FOR SUPPLEMENTAL INFORMATION
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Chapter 30. CAN-FD - DMA

m Update Background
v' Documentation clarification to prevent potential misunderstanding.
v' The CAN-FD chapter could be interpreted as implying that the transmission DMA function is available, although the DMA
chapter clarifies that this function is not supported on RZ/G3S. To prevent potential misunderstanding when referring to
the CAN-FD chapter alone, a clarifying note has been added.

B Impact on Customers (Details of the Issues or Issues Addressed)
v When referring only to the CAN-FD chapter, readers may mistakenly assume that the transmit DMA function is available.
v' This update adds a note to clearly indicate that transmit DMA is not available.

m Details of the Fixes
v' The following NOTE has been added at the beginning of Chapter 30 (CAN-FD) for clarification
*This LSI does not support the transmission DMA function for CAN-FD. Related descriptions of the transmission DMA

function in this section should be ignored.

m Affected Scope due to this Update
v' This update is limited to an additional note in the UM and does not affect functional specifications or existing products.

G2LICDWVWTH, EENNE
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Before
RZ/G3S Group 30. CAN-FD Interface (CAN-FD) RZ/G3S Group 30. CAN-FD Interface (CAN-FD)
30. CAN-FD Interface (CAN-FD) 30. CAN-FD Interface (CAN-FD) g“dded ]

30.1 Overview NOTE

The LSI has a 2-channel CAN-FD module (CAN-FD) that complies with ISO 11898-1 (2015) Standards. CAN-FD
transmits and receives both formats of messages, namely the standard identifier (11 bits) (identifier is hereafter referred

This LS| does not support the transmission DMA function for CAN-FD.
Related descriptions of the transmission DMA function in this section should be ignored.

to as ID) and extended ID (29 bits). Table 30.1 lists the specifications of the CAN-FD, Figure 30.1 shows a block
diagram of the CAN-FD, and Table 30.2 lists the I/O pins.
30.1 Overview

The LSI has a 2-channel CAN-FD module (CAN-FD) that complies with ISO 11898-1 (2015) Standards. CAN-FD
transmits and receives both formats of messages, namely the standard identifier (11 bits) (identifier is hereafter referred
to as ID) and extended ID (29 bits). Table 30.1 lists the specifications of the CAN-FD, Figure 30.1 shows a block
diagram of the CAN-FD, and Table 30.2 lists the I/O pins.
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Chapter 33. SD/MMC - SD card clock supply

m Update Background
v'Additional description regarding the clock requirements for the Card Detect and Write Protect functions of SD/MMC.

m Impact on Customers(Details of the Issues or Issues Addressed)

v' There is no change to the existing functional specifications; this update adds supplementary notes intended to further
reduce power consumption.

B Details of the Fixes
v' In 33.3.2 Card Detect/Write Protect, the following explanation has been added at the beginning of the section:

33.3.2 Card Detect/Write Protect

For using the Card Detect and Write Protect functions, the IMCLK2 clock must be provided to this module.

In case of only Card Detect/Write Protect function is required, the IMCLK2 is required but the IMCLK can be stopped for
reducing the power consumption. For example, in case of the SD card is not yet inserted to the slot and waiting for the card
insertion by Card Detect function, only the IMCLK2 is required and IMCLK can be stopped. In case of data transfer is
performed, both IMCLK and IMCLK2 should be provided to this module.

m Affected Scope due to this Update
v' This update only adds explanatory text to the UM and does not change product specifications.
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Before After

Added
33.3.2 Card Detect/Write Protect 33.3.2 Card Detect/Write Protect
For using the Card Detect and Write Protect functions, the IMCLEK? clock must be provided to this module. In case of
(1) Card Detect only Card Detect/Write Protect function is required, the IMCLK? is required but the IMCLK can be stopped for
The SD/MMC host interface has two types of card detect functions as described in the following, reducing the power consumption. For example, in case of the SD card is not yet inserted to the slot and waiting for the
card insertion by Card Detect function. only the IMCLK? 1s required and IMCLK can be stopped. In case of data
® Card detect with ISDCD transfer 1s performed, both IMCLK and IMCLK? should be provided to this module.

Firmnira 3% A chanre the fimmina chart af card detact neinae TATWCTY TETH T ic rannactad ta the card cnclet and mallad

(1) Card Detect
The SD/MMC host interface has two types of card detect functions as described in the following.

® Card detect with ISDCD

Cimnra 29 8 e i tiinmionee mhhnet A mned dadnnd i TOTW T TOTWTTY 2 e L T L Lo L . |
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UPDATE FOR PIN FUNCTION LIST
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Chapter 1.4. Pin Function list - Condition at Reset (PRST_N="L")

m Update Background
v Clarification of the DDR pin status under the reset condition where PRST# = L (PRST# = L).

B Impact on Customers (Details of Issues or Issues Addressed)
v' This update clarifies the pin states during reset.
v' There is no impact on customers.

m Details of the Fixes
v" Update of “Pin condition at PRST_N = L” for DDR pins in the Pin Function List:
v. BP_MEMRESET# =L, BP_AO = L, others = Z (Hi-2)

m Affected Scope Due to This Update
v" None (clarification only)
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RZG3S_pinfunction_list (Excel file) attached in UM

Pin condition at PRST#=L

Fin name

condition

BP_ZN

v

BP_VREF

v

BP_MEMRESET#

v

BP_AD

BP_A2

BP_A3

BP_A4

BP_AS

BP_AB

BP_AT

BP_AB

BP_AD

BP_A10

BP_A11

BP_Al2

BP_AL3

BP_Al4

BP_Al5

BP_AlS

BP_ALT

BP_AZ4

BP_AZ5

BP_AZG

BP_AZE

BP_AZQ

BP_A30

BP_A31

BP_A33

BP_A34

BP_A35

BP_A36

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

RZG3S_pinfunction_list (Excel file) attached in UM

Pin condition at PRST#=L

Pin name condition
BP ZN z
BP_VREF z

BP_MEMRESET#

=

BP_AD

BP_A2

BP_A3

BP_A4

BP_AS

BP_AG

BP_AT7

BP_A8

BP_AS

BP_A10

BP_A11

BP_A12

BP_A13

BP_Al4

BP_A15

BP_AL6

BP_A17

BP_A24

BP_A25

BP_A26

BP_A28

BP_A29

BP_A30

BP_A31

BP_A33

BP_A34

BP_A35

BP_A36

(VI IR VI VI VO IS VA G VI G VI N VI SN VO SN VO ISV I IV I IV NI IV I I N I

Modified

[V ISR IR RO IR VOV S SR SN SR RSN RSN IOV VI VI VRN VI R B TSV S N
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Chapter 1.4. Pin Function list - Handling for Unused Pins (XSPI, I3C)

m Update Background
v Correction of a documentation error regarding “Handling when the Pin is not in Use” for the interface pins listed below.
v XSPI_IO0-7, XSPI_DS
v I3C_SDA/SCL

B Impact on Customers (Details of Issues or Issues Addressed)
v If unused pins are left in an open-circuit (floating) state for an extended period without applying the software
workaround described below, an associated shoot-through current flows internally, leading to increased power
consumption and unintended heat generation.

m Details of the Fixes
Update of “Handling when the Pin is not in Use” in the Pin Function List:
v XSPI_IO0-7, XSPI_DS : changed from open to pull-down/pull-up/XSPI_PVDD/VSS
v I3C_SDA/SCL : changed from open to pull-down/pull-up/I3C_PVDD/VSS

m Affected Scope due to this Update
v'Any effect is limited to the power-up/reset phase.
v For customer board designs where the listed interface pins are unused, appropriate handling (pull-up/pull-down) is
recommended.
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RZG3S_pinfunction_list (Excel file)

attached in UM

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

RZG3S_pinfunction_list (Excel file) attached in UM

#Frunctiond
Handling when the Pinis not in Use
Module Fin Name 10
£5PI E5PI_SPCLE 0 |open
X5PI ESPI_1C0 10 fopen
5P Z5PI_101 10 § open
5P Z5PI_102 10 § open
£5PI 2EPI_103 10 § open
®5PI ESPI_CS0# O |open
5P E5PI_C51# O |open
5P £5PI_D5S 10 | open
£5PI ZEPI_104 10 § open
®5PI 25PI_I25 10 | open
5P Z5PI_I106 10 § open
£5PI EEPI_107 10 § open
X5PI ®5PI_RESETO# O Jopen
5P EEPI_WPO# O |open
13C 13C_SDA 10 jopen
13C 13C_SCL 10 jopen

#Functiond Handling when the Pinis not in Use
Module Fin Name 10
£5PI Z5P1_SPCLE O |lgpen
XEP XSPI_100 10 Jpull-down/pull-up/x3
EEPI 25P1_101 10 Jpull-down/pull-up/s
£5PI XSPI_102 10 Jpull-down/pull-up/X5P1_ \%
E5PI E5P1_103 10 Jpull-down/pull-up/X5P1_PVDD/VSS :i Modified
X5PI ESPI_CS0# O |open
5P Z5PI_C51# 0 |open
£5PI X5P1_D5 10 Jpull-down/pull-up/X3
RSPl XSPI_104 10 Jpull-down/pull-up/x3
®5PI ®5PI_IO5 10 Jpull-down/pull-up/E3
5P Z5PI_I106 10 Jpull-down/pull-up/X5P1_ :i Modified
E5PI E5P1_107 10 Jpull-down/pull-up/X5P1_PVDD,VSS
X5PI ®5PI_RESETO# O |open B
EEPI 5P WP O |open
13C 13C_5DA 10 | pull-down/pull-up)| —_——
13C 13C_SCL 10 | pull-down/pull-up)| j\l Modified
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Chapter 1.4. Pin Function list - Handling for Unused Pins (XSPI, I3C)
Software workaround

m Software workaround
If it is difficult to terminate unused pins with pull-down, pull-up, or tie them to *_PVDD/VSS,
Please apply following software workaround during the initial phase of the user program executed after startup.

B Summary
Unused pins of XSPI 100-7, XSPI DS
Configure GPIO pull-down settings.

Internal pull-down resistors are enabled via GPIO Pull-Up / Pull-Down Switching Registers.

Unused pins of I3C SDA, I3C SCL
Disable input enable via GPIO IEN register.

For unused I3C pins, input buffers are disabled via the Input Enable Control Register (IEN) within GPIO.
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Chapter 1.4. Pin Function list - Handling for Unused Pins (XSPI, I3C)
Software workaround

B Target Pins
Unused pins of XSPI_I00-7, XSPI_DS

B Setting
Set the corresponding bits to 2'b10 (Pull Down) in the Pull Up/Down Switching registers. (PUPD_04, PUPD_O05_L, PUPD_05_H)

B Base address
The base address of the GPIO is shown below.

Base address: H'0_1103_0000 (Cortex-A55 Address Space)
Base address: H'4103_0000 (Cortex-M33 Address Space Non-Secure)
Base address: H'5103_0000 (Cortex-M33 Address Space Secure)

B Register configuration

Register Name Abbreviation RW Initial Value Offset Address Access Size
PULL UP/PULL DOWN SWITCHING REGISTER 04  PUPD_04 R/W  H0000_0000 H'1C20 8/16/32
PULL UP/PULL DOWN SWITCHING REGISTER 05_L PUPD_05_L R/W  H'0000_0000 H'1C28 8/16/32
PULL UP/PULL DOWN SWITCHING REGISTER 05_H PUPD_05_H R/W  H'0000_0000 H'1C2C 8/16/32

m Correspondence between Register and Each Terminal

Note
iy bit25-24 bit17-16 bit9-8 bit1-0 These registers are private GPIO registers and are
therefore not described in the User’s Manual.
PUPD_04 XSPI_DS - - - The functionality will be disclosed in the next User’s
PUPD_05_L XSPI_IO03 XSPI_I002 XSPI_I001 XSPI_I000 Manual update.

PUPD_05_H XSPI_IO07 XSPI_IO06 XSPI_IO05 XSPI_1004
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Software workaround

B Target Pins
I3C_SDA, 13C_SCL

B Setting

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Chapter 1.4. Pin Function list - Handling for Unused Pins (XSPI, I3C)

Set the corresponding bits (bit8 and bit0) to 1'b0 in the Input Enable Control Register. (IEN_Q09)

B Base address

The base address of the GPIO is shown below.

Base address: H'0_1103_0000 (Cortex-A55 Address Space)

Base address: H'4103 0000 (Cortex-M33 Address Space Non-Secure)
Base address: H'5103 0000 (Cortex-M33 Address Space Secure)

B Register configuration

Note

In the current User's Manual(Rev1.20), this is described as
H'0000_0000; however, the correct value is H'0000_0101.
This typo will be corrected in the next User's Manual update.

Register Name

Abbreviation

R Initial Value Offset Address

Access Size

INPUT ENABLE CONTROL REGISTER 09

IEN_09

RW  H'0000_0101 H'1848

8/16/32

m Correspondence between Register and Each Terminal

Bit Name bit24

bit16

bitd bit0

IEN_09 _

13C_SCL 13C_SDA
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UPDATE FOR I3C
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Chapter 26. I3C - *(An overall revision and update)

m Update Background
v' The updates to the I3C section are not due to changes in product functionality or hardware specifications.
v They were made to align the User’s Manual with the latest I3C external specification, as an older version had been referenced previously.
As a result, many descriptions - particularly those related to configuration procedures - have been revised.

m Impact on Customers(Details of the Issues or Issues Addressed)
v' The I3C functionality itself has not been replaced or re-implemented.

However, if configuration procedures were understood or implemented based on the previous manual, differences may exist compared with
the latest recommended descriptions.

v' Customers are therefore requested to review the updated I3C configuration procedures, including the before-and-after comparisons, and
revise their settings as necessary.

m Details of the Fixes
v' For further details of the updates and the before-and-after comparisons, please refer to the subsequent pages.

m Affected Scope due to this Update
v' This correction applies only to the UM description and has no impact on device functionality or silicon behavior.
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26.1.1 Functional Overview

The I3C bus interface (I3C) has 1 channel. The I3C module conform with and provide a subset of the WXP I*C (Inter-
Integrated Circuit) bus interface functons and a subset of the MIPI I3C.

Table 26.1 hists the I°C specifications, and Table 26.2 lists the I3C specifications.

Table 26.1 I2C Specifications

Item Deseription
Operation mode Master mode and slave mode selectable
Cata handler Single buffer transfer
1
1
!
Ermor detection * NACK received

* Arbitration bost emor
* Timeout ermor

Wake-Up Source * Address detection of Slave Address
Operation mode Master (main master'secondary master) mode and slave mode selectable )
Diata handler [Master] Nomal FIFO buffer transfer

[Stave] Momal FIFO buffer transfier

Table 28.2 13C Specifications

Item Description

Communication protocol * SDR (13C single data rate) mode
— Private message
— Broadcast message {common command code)
— Dhrect message (commen command code)
* Legacy FC message
— Fast-made (Fm): up to 400 kbps
— Fast-made Plus (Fm#) up to 1 Mbps

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
. After

26.1.1 Functional Overview

The I3C bus mterface (I3C) has 1 channel. The I3C module conform with and provide a subset of the WEP I*C (Inter-
Integrated Cireuit) bus inferface functions and a subset of the MIFT I3C.

Table 26.1 lists the I°C specifications, and Table 26.2 Lists the I3C specifications.

Table 26.1 I2C Specifications

Item Description
Operation mode Master mode and slave mode selectable
Diata handler Single buffer transfer
1
1
1
Ermor detection * MACK received

* Arbitration bost emor
* Timeout error

Wake-Up Source * Address detection of Slave Address

moved
Table 28.2 13C Specifications
Item Description /.
Operation mode Master (main master'secondary master) mode and slave mode selectable

Diata handler * Master: Normal FIFO buffer transfer
® Slave: Nomal FIFO buffer transfer

N———

Communication protocod * SDR (13C single data rate) mode
— Private message
— Broadcast message (common command code)
- Direct message (common command code)
® | egacy FC message
— Fast-made (Fm): up to 400 kbps
— Fast-made Plus (Fm+) up to 1 Mbps
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Table 28.2 13C Specifications

Item Deseription

Communication protocol * SDR {13C single data rate) mode
- Private message
— Broadcast message {common command code)
— Dhrect message (common command code)
* Legacy FC message
— Fast-mode (Fm): up to 400 kbps
— Fast-mode Plus (Fm+k up to 1 Mbps

* Non-recoverable intemal emor
* Transfer error

* Transfer abort

* Response queuse full

* Command queuse empty

* Bl status queus full

* Receive data bufier full

* Transmit data buffer empty
* Receive status queue full
* START condition detection
* STOP condition detection

Interrupt source

( * HOR exit pattern detection

* Timeout detection
* Wake-up condition detection

Deleted

After

RENESAS TECHNICAL UPDATE

TN-RZ*-A0157A/E

Table 28.2 13C Specifications

ftem Description

Communication protocol * SDR {13C single data rate) mode
— Private message

— Broadcast message (common command code)
— Direct message (common command code)
* Legacy FC message
— Fast-made (Fm): up to 400 kbps
— Fast-made Plus (Fm+k up to 1 Mbps

Interrupt source

* Mon-recoverable intemal emor
* Transfer ermor

* Transfer abort

* Response queue full

* Command queus empty

* Bl status queus full

* Recsive data bufier full

* Transmit data buffer empty
* Recsive status queue full

* START condition detection
* STOP condition detection

* Timeout detection

* Wake-up condition detection
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Table 26.3 13C WO Pins

Fumnction Pin name o Description
13C 13C_SCL o Inputioutput pins for clock
13C_SDA [la] Input‘output pins for data

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

: After
Signal Name in This
Pin Mame Section Input'Output  Functional Descripion
13C_SCL SCL o Inputfoutput pins for clock
13C_SDA SO o Inputfoutput pins for data

Modified
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26.1.2

Block Diagram [2C/I3C common]

Figure 26.1 shows the main components of this I3C.
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Figure 26.1

13C Block Diagram

After

26.1.2

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Block Diagram [I2C/I3C common]

Figure 26.1 shows the main components of this I3C.
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1 Modified
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PCLE {(I3C_PCLE) = TSUd = PCLEB
Figure 26.1 13C Block Diagram
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Before After

26.2.1  List of Registers 26.2.1  List of Registers

Table 26.4 List of 13C Registers (2/3) Table 26.4 List of I3C Registers (2/3)
Register Symbol Offset Address ! Register Symbol Offset Address
Modified
Device Address Table Basic Register 6 DATBASG H'254 Device Address Table Basic Register 6 DATBASE H254
Device Address Table Basic Register 7 DATBAST H'25C ic Ragistar 7 DATRAST . H'25{:/
Slave Device Address Table Basic Register 0 SDATBASO H'280 Extended Device Address Table Basic Register EXDATBAS e
Slave Device Address Table Basic Register 1 SDATBAST H284 Slave Device Address Table Basic Regisier 0 Vi SDATBASO g H'2B0
Slave Device Address Table Basic Register 2 SDATBAS2 H288 Slave Device Address Table Basic Register 1 / SDATBAST H'2B4
Master Device Characteristic Table Register 0 MSDCTO H'2D0 Slave Device Address Table Basic Register 2 Moved ) SDATBAS2 4288
Master Device Characteristic Table Register 1 MSDCTH H'2D4 Master Device Characteristic Table Register 0 — —  mMspcTo H'2D0
Master Device Characteristic Table Register 2 MSDCT2 H2D8 Master Device Characteristic Table Register 1 MSDCT1 H'2D4
Master Device Charactenistic Table Register 3 MSDCT3 H2DC Master Device Characteristic Table Register 2 MSDCT2 H'2D8
Master Device Characteristic Table Register 4 MSDCT4 H'2EQ Master Device Characteristic Table Register 3 MSDCT3 H2DC
Master Device Characteristic Table Register 5 MSDCT5 H'2E4 Master Device Characteristic Table Register 4 MSDCT4 H'2ED
Master Device Characteristic Table Register 6 MSDCTE H2E8 Master Device Characteristic Table Register 5 MSDCT5 H'2E4
sfert MATT I Master Device Characteristic Table Register 6 MSDCT6 H2ES
Extended Device Address Table Basic Register EXDATBAS | = Master Device Characteristic Table Register 7 MSDCT? H2EC
Slave Device Characteristic Table Register SvDCT H'320 Slave Device Characteristic Table Register SVDCT H'320
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Before

26.2.24 Wake Up Unit Control Register (WUCTL)

After

Initial
Bit Bit Name Value RW  Descrption
JNtoB — AND R Reserved
These bits are read as 0. The write value should be 0.
7 WUFE [+ RW  Wake Up funciion enable
0: Wake-up function disables
1: Wake-up function enables.
Do not set WUFE = 0 during WakeUp operation.
il WUFSYME ib RW  Wake-Up function Synchronous Enable
0: This IP asynchronous circuit enable
1: This IP synchronous circuit enable
5 — [i4] R Reserved
These bits are read as 0. The write value should be 0.
4 WUANFS b RW  Wake-Up Analog Moise Filter Selection
0: Do niot add the Wake-Up analog filter.
1: Add the Wake-Up analog filter.
3t — [ R Reserved
These bits are read as 0. The write value should be 0.
] WUACKS ib RW  Wake-Up Acinowledge Selection

Choice of four response mode with a combination of RSTCTLINTLRST bit and
WUACKS bat. Shown in the Table 26.7.

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

26.2.24 Wake Up Unit Control Register (WUCTL)

Initial
Bit Bit Name Value RW  Description
3ol — AND R Reserv=d
These bits are read as 0. The write valee should be 0.
T WUFE [+ RAW  Wake Up function enable
0 Wake-up function disables
1: Wake-up function enables.
Do not set WUFE = 0 during WakeUp operation.
] WUFSYME ik RW  Wake-Up function Synchronous Enable
0 This IP asynchronous circuit enable
1: This IP synchronous circuit enable
5 — i) R Reserved
These bits are read as 0. The write valee should be 0.
4 WUANFS 1.+ RW  Wake-Up Analog Moise Filter Selection”! .
0: Do niok add the Wake-Up analog filter. Addition
Modified |: 1: Add the Wake-Up analog filter.
~——
Jio 1 — Db R Resered
These bits are read as 0. The write valee should be 0.
] WUACKS ik RW  Wake-Up Acknowledge Selection
Choice of four response mode with a combination of RETCTLINTLURST bit and
WUACKS bit. Shown in the Table 26.7
Note 1. This bit supports I°C mode ]

Addition
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Before
26.2.39 Normal Queue Threshold Control Register (NQTHCTL)

Initsal

Bit Bit Mame Value RW  Descrption

Normal 1Bl Gueue Threshold™

H'0D0: 13C Protocol mode (Master):
Intermupt is generated when the Outstanding 1Bl Status count is 1 or more.

13C Protocol mode (Slave):
Intermupt is isswed when |BI Data Buffer is completely empty.

Others: I3C Protocol mode (Master):
Intermupt is generated when the Outstanding 1Bl Status cownt is M + 1 or more.
{N = CMDQTH[T-0])

13 Protocol mode (Slave):
Intemupt is isswed when 1B Data Buffer contains N empties.

Mte24 IBIQTH[:0] HN RAY

HD1 Normal 1Bl Data Segment Size™
Supported Values:
Minimum: 1 (£ bytes)
Maximum: 83 (252 bytes), provided that the cenfigured 1Bl Queue depth is 84 or
more.

When ATCCNTE ATCE = 1, restrict to the number of slices = 2.

23016  IBIDSSZ[T0]

Mermal Response Queue Thresheld®!
H'0D0: Interrupt is isswed when Response Queue contains 1 enry (DWORD).
Orthers: Intemupt is niggered when Response Queue contains N + 1 entries
{DWORD). (W = CMDQTH[F-0)

15t B RSPQTH[7-0] H'MM

Normal Command Ready Queue Threshold"!
H'0D: Intermupt is isswed when Command Queue is completely empty.
Others: Intermupt is issued when Command Queve contains M empbes. (M=

Tio0 CMDQTHF-0] HO

master mode and 13C slave mode.

These bits support for all 13C mode.
These bits support for 1I3C master mode and 13C secondary master mode.

Mote 1.
Mote 2.

CMDQTH[TO])

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
After

26.2.3% Normal Queue Threshold Control Register (NQTHCTL)

Initial

Bit Bit Mame Value AW  Descrption

Normal 1Bl Queue Threshold™!

H'0: 13C Protocol mode (Master)
Interrupt is generated when the Outstanding 1Bl Status count is 1 or more.

13C Protocol made (Slave )
Interrupt is isswed when 1B Data Buffer is completely empty.

Others: 13C Protocol mode {(Master):
Interupt is generated when the Outstanding 1Bl Status count is N + 1 or more.
{N = CMDQTH[7-0])

13C Protocol mode (Slawe):
Imterrupt is isswed when 1B Data Buffer contains N empties.

3to24 IBIATH[0] HM RAW

H'01 RA&  Meormal Bl Data Segment Sze"™
Supported Values:
Minimum: 1 (£ bytes)
Maximum: 33 (252 bytes), provided that the configured 1Bl Queue depth is 84 or
more.

When ATCCNTE ATCE = 1, restrict to the mumber of slices = 2.

231016  IBIDSSZ[0]

Mormal Response Queue Threshold™'
H'00: Interrupt is issued when Response Queue contains 1 entry (DWORD).
Orthers: Intemupt is riggered when Response Queus contains N + 1 eniries
(DWORD). (N = CMDGTHTO])

15t B RSPQTH[F:0) H'M R

RW  Mormal Command Ready Queue Threshold"?
H'0D: Interrupt is issued when Command Queue is completely empty.
Others: Intemupt is issued when Command Queve contains M empbes. (N =

CMDQTHI7-O])

Tl CMDQTHT-O0] H'

MNoke 1.
Noke 2.

These bits support for all 13C mode.
These bits support for 13C master mode and 13C secondary master mode.
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Before 26.2.42 Bus Status Register (BST)
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[WUCND)
= - = - = - = oF - = — |ToDF| — = — | AF
Initial Value o 0 o 0 o 0 o 1] o a o a o a 0 a
RiW R R R R R R R RW R R R RW R R R RW
~—
Bit 15 14 13 12 1" 10 9 8 T 6 5 4 3 2 1 a
NACKD HDREX|ISPCND|STCND
= = = = = = — |TENDF| — - = F = DF DF DF
Initial Value o 0 o 0 o 0 o 1] o a o a o a 0 a
RiW R R R R R R R RW R R R RW R RW RW RW
—/
Initial
Bit Bit Name Value R/W  Description
31to25 — AllD R Reserved
— These bits are read as 0. The write value should be 0
24 WUCNDDF  Ob Rtz Wake Up Condition Detection Flag
0: Wake-Up Condition is not detected
1: Wake-Up Condition is detected.
23to21 — AllO R Reserved
These bits are read as 0. The write value should be 0
20 TODF Ob rR2 ] Timeout Detection Flag
0: Timeout is not detected
1: Timeout is detected
19t017 — All0 R Reserved
These bits are read as 0. The write value should be 0.
16 ALF b rwl=J Arbitration Lost Flagkz )
0: Arbitration is not lost
1: Arbitration is lost.
1
1
1
8 TENDF 0b RN@ Transmit End FI:
0: Data is being transmitted.
1: Data has been transmitted
Ttob — 000b R Reserved
These bits are read as 0. The write value should be 0
4 NACKDF Db RAV(=] NACK Detection Flad?]
0: NACK is not detected.
1: NACK is detected.
3 — 0b R Reserved
This bit is read as 0. The write value should be 0
2 HDREXDF  0Ob RMEJHDR Exit Pattern Detection Flag
0: HDR Exit Pattern Detection Interrupt does not occur.
1: HDR Exit Pattern Detection Interrupt occurs.
1 SPCNDDF  0Ob R J STOP Condition Detection Flag
0: STOP condition is not detected.
1: STOP condition is detected
0 STCNDDF ~ 0b START Condition Detection Flag
0: START condition is not detected.
1: START condition is detected.
[Note 1. This bit supports for all 13C mode.
Note 2. This bit supports for I°C mode.
] ) ] , Deleted
Note 3. Cleanng (to 0) condition: Wniting 0 after 1 is read.

After

26.2.42 Bus Status Register (BST)
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[WUCND)
— — — — — — — oF — — — |ToDF| — — — | AF
Initial Value o 0 0 1] 0 0 o 0 0 o 0 0 ] 0
RW R R R R R R R RIW R R R RIW R R RIW
—
Bit 15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
NACKD PCND [STCND
= | = = | = | = | = | = |/®NOF| — | = | — F || = [loF [ oF
Initial Value o 0 0 1] 0 0 o 0 0 o 0 0 a 0 0
RW R R R R R R R RIW R R R RIW R \ R!W‘ : RIW RIW
Initial
Bit Bit Name Value R/W  Description .
311025 — AllD R Reserved Modified
These bits are read as 0. The write value should be 0 ™
24 WUCNDDF  Ob RlWlZ'Nake—Up Condition Detection Flag
0: Wake-Up Condition is not detected
1: Wake-Up Condition is detected.
23t0 21 — AllO R Reserved
___These bits are read as 0. The write value should be 0.
20 TODF ob RMW(*2fTimeout Detection Flag
0: Timeout is not detected.
1: Timeout is detected
19t017 — AllQ R Reserved
These bits are read as 0. The write value should be 0
— s
16 ALF 0 R 2farbitration Lost Flag 1|
0: Arbitration is not lost
1: Arbitration is lost.
1
1
1
— ~
%
8 TENDF Ob lelleransmit End F\ad 1'
0: Data is being transmitted.
1: Data has been transmitted
Tto b — 000b R Reserved
HThESE bits are read as 0. The write value should be 0
4 NACKDF Ob ACK Detection Flagi* ll
0: NACK is not detected.
1: NACK is detected.
3 — Ob R Reserved
This bit is read as 0. The write value should be 0.
2 — Ob RW  Reserved
. This bit is read as 0. The write value should be 0.
1 SPCNDDF Ob RIW["2JSTOP Cendition Detection Flag
0: STOP condition is not detected.
1: STOP condition is detected
0 STCNDDF Ob “2|START Condition Detection Flag

0: START condition is not detected.
1: START condition is detected.

Note
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Modified

Clearing (to 0) condition: Writing 0 after 1 is read.
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Modified
(in red frames)
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Before After
26.2.42 Bus Status Register (BST) 26.2.42 Bus Status Register (BST)
SPCHDDF bit (STOP Condition Detection Flag) SPCHDDF bit (STOP Condition Detection Flag)
[Setting conditions] [Setting condifions]
* All of the followings are satisfied: * 41l of the followings are satisfied:
1. The BSTE.SPCNDDE bat= 1. 1. The BSTE.SPCHDDE bt = 1.
2. When a STOF condition is detected. 2. When a STOP condition 15 detected.
[Clearing condition] [Cleanng condition]
# When () 15 written to the SPCNDDF flag after readmg SPCHNDDF flaz = 1. + When () 15 wiitten to the SPCHDDF flag after readmg SPCHDDF flaz = 1.
/HDREHDF bit (HDR Exit Pattern Detection Flag) \ NACKDF bit (NACK Detection Flag)
[Setting conditions] [Setting condifions]
* All of the followings are satisfied: * A1l of the followings are satisfied:
1. The BSTE HDEEXDE bit= 1. 1. The PETS.PETMD bit = 1 (I°C protocol mode).
2. When a HDF. EXIT pattern is detected. 2. The BSTEMACKDE bit = 1 (Enables NACE detection interrupt status logging).
[Clearing condition] 3. When acknowledze 1= not recerved (WACK 15 recerved) from the recerve device in transmit mode.
\' When { 15 wiitten to the HDREXDF flag after reading HDEEXDF flag = 1. / [Cleanng condition]
* When 0 15 wntten to the NACEDF flag after reading WACEDF flag = 1.
MACKDF bit (NACK Detection Flag)
[Setting conditions]
* All of the followings are satizfied:
1. The FETS.PETMD bit = 1 (I°C protocol mode).
2. The BSTEMACKEDE bit = | (Enables NACE detection mtenupt status logging).
3. When acknowledgze 13 not recerved (NACEK 13 received) from the recerve device In tramsmit mode.
[Clearing conditon]
# When () 15 written to the MACEDF flag after reading NACEDF flag = 1.
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Before : After

26.2.43 Bus Status Enable Register (BSTE) 26.2.43 Bus Status Enable Register (BSTE)
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 Bit 3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WUCND) WUCND|
— — - - - — - DE - - — |TODE| — — — | AaE - — - — — — — OE - = — |ToDE| — — — | ALE
Initial Value 0 0 0 0 0 1] 0 0 0 0 0 1] 0 0 ] 0 Initial Value o 0 0 0 0 0 0 0 0 1] 0 1] 0 1] 0 1]
RIW R R R R R R R RW R R R RW R R R RIW R/W R R R R R R R RW R R R RW R R R RW
Bit 15 14 13 12 11 10 9 8 T 6 5 4 3 2 1 0 Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 1]
NACKD HDREX([$PCND|STCND NACKD SPCND |STCND
- — - — - — — |TENDE} — — - E — DE DE DE - = - - = - — |TENDE| — - = E = - DE | DE
Initial Value 0 1] 0 0 0 1] 0 0 0 0 0 a 0 0 0 0 Initial Value 0 0 0 0 0 0 0 0 0 1] 0 1] 0 1] 0 1]
RIW R R R R R R R RIW R R R RW R RW RW RIW RiW R R R R R R R RW R R R RW R RW RW RW
. \
Initial Initial Modified
Bit Bit Name Value R/W  Description Bit Bit Name Value RMW  Description
1 1
1 1
1 1 —
16 ALE ob RW  Arbitration Lost Enabl§*2 16 ALE b RMW  Ambitration Lost Enable] 1]
0: Disables Arbitration Lost Interrupt Status logging. 0: Disables Arbitration Lost Interrupt Status logging.
1: Enables Arbitration Lost Interrupt Status logging 1: Enables Arbitration Lost Interrupt Status logging
15t0 9 — Allo R Reserved 15t09 — All0 R Reserved
These bits are read as 0. The write value should be 0 These bits are read as 0. The write value should be 0
8 TENDE Ob RMW  Transmit End Enablﬁ] 8 TENDE Ob R/W  Transmit End Enable*1
0: Disables Transmit End Interrupt Status logging. 0: Disables Transmit End Interrupt Status logging.
1: Enables Transmit End Interrupt Status logging. 1: Enables Transmit End Interrupt Status logging. Modified
odirie
Ttob — 000b R Reserved Ttob — 000b R Reserved — . df
These bits are read as 0. The write value should be 0. These bits are read as O;lhe write value should be 0. (m 8 rames)
4 NACKDE Ob RMW  NACK Detection Enabl 4 NACKDE Ob RMW  NACK Detection Enable{1
0: Disables NACK Detection Interrupt Status logging. 0: Disables NACK Detection Interrupt Status logging.
1: Enables NACK Detection Interrupt Status logging. 1: Enables NACK Detection Interrupt Status logging.
3 — Ob R Reserved 3 — Ob Reserved
This bit is read as 0. The write value should be 0. This bit is read as 0. The write value should be 0.
2 HDREXDE  Ob RMW  HDR Exit Pattern Detection Enablet' J 2 — 0b RW Reserved
0: Disables HDR Exit Pattern Detection Interrupt Status logging. This bit is read as 0. The write value should be 0.
1: Enables HDR Exit Pattern Detection Interrupt Status logging. 1 SPCNDDE ob R/W  STOP Condition Detection Enable
-
1 SPCNDDE Ob R/M  STOP Condition Detection Enable 0: Disables STOP condition Detection Interrupt Status logging.
0: Disables STOP condition Detection Interrupt Status logging. 1: Enables STOP condition Detection Interrupt Status logging
1: Enables STOP condition Detection Interrupt Status logging. 0 STCNDDE ob RW  START Condition Detection Enable
0 STCNDDE Ob RM  START Condition Detection Enable 0: Disables START condition Detection Interrupt Status logging
0: Disables START condition Detection Interrupt Status logging 1: Enables START condition Detection Interrupt Status logging.
1: Enables START condition Detection Interrupt Status logging. o
Note 1.  This bit supports for I°C mode.
[ MNote 1. This bit supports for all 13C mode_]
Note 2. This bit supports for I°C mode. =
pp Modified

Deleted
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Before

26.2.43 Bus Status Enable Register (BSTE)

STCHNDDE bit (START Condition Detection Enable)

When this bat 15 1, operatton of BST.STCHNDDF 15 enabled. For the setiing conditions and clearmg condifions of the
BST.STCHDDF flag, see the details of BST.STCHDDF.

SPCNDDE bit (STOP Condition Detection Enable)

When this bit 1= 1, operatton of BST . SPCNDDF 1= enabled. For the sethng conditions and cleanng conditons of the
BET.SPCNDDF flag, see the details of BST SPCHNDDF.

HDREXDE bit {(HDR Exit Pattern Detection Enable)

When this bat 15 1, the operation of BST.HDEEXDF 15 enabled. For the settng conditions and cleanng conditions of the
BST.HDREXDF flag, see the details of BST.HDREXDF.

MACKDE bit (MACK Detection Enable)

When this bat 15 1, the operation of BST MACEDF 15 enabled. Thas bit 15 used to specify whether to continue or
discontinue the transfer operation when MACK 1= recerved from the slave device mn transmit mode. Mormally, set thas
bit to 1. For the sethng conditions and cleanng condihions of the BST MACEDF flag, see the details of BET NACEDF.

Deleted

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
After

26.2.43 Bus Status Enable Register (BSTE)

STCHDDE bit (START Condition Detection Enable)

When this bt 1= 1, eperation of BST. STCHDDF is enabled. For the sething conditions and clearing conditions of the
BST.STCWDDF flag, see the details of BST.STCHDDF.

SPCHDDE bit (STOP Condition Detection Enable]

When this bit 1= 1, operation of BST.SPCHDDF 1= enabled. For the sethng conditions and cleanng conditions of the
B5T.SPCHNDDF flag, see the details of BST.SFCNDDF.

MNACKDE bit (NACK Detection Enable)

When this bit 15 1, the operation of BST.NACEDT is enabled. This bit 15 used to specify whether to continue or
discontinue the transfer operation when NACEK 1= recerved from the slave device In transmit mode. Mormally, set this
bit to 1. For the setting conditions and cleanng conditions of the BSTNACEDT flag, see the details of BST.NACEDF.
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Before

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
26.2.44 Bus Interrupt Enable Register (BIE)
Bit 3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WUCND|
— — = = = — — DIE — — — TODIE — — — ALIE
Initial Value 0 0 0 0 0 1] 0 0 0 0 (1] 0 0 1] 0 0
RIW R R R R R R R RW R R R RW R R R RW
- ( )
Bit 15 14 13 12 1" 10 9 8 T 6 5 4 3 2 1 0
INACKDI| SPCND|STCND
= | = | = = | = | = | — [®NF = | = | = E | = | = |oe | oE
Initial Value 0 0 0 0 0 0 0 0 0 0 1] 0 0 0 0 0
RIW R R R R R R R RW R R R RW R RW RIW RW
\ I~
) ; Initial o Modified
Bit Bit Name Value R/MW  Description
1
1
1
—
20 TODIE Ob R/W  Timeout Detection Interrupt Enablel* 1
0: Disables Timeout Detection Interrupt Signal.
1: Enables Timeout Detection Interrupt Signal.
191017 — AllD R Reserved
This bit is read as 0. The write vgm'e should be 0.
16 ALIE b RMW  Arbitration Lost Interrupt Enablel" 1)
0: Disables Arbitration Lost Interrupt Signal.
1: Enables Arbitration Lost Interrupt Signal
15109 — AllO R Reserved
This bit is read as 0. The write value should be 0.
8 TENDIE 0b R/W  Transmit End Interrupt Enablel*l Modified
0: Disables Transmit End Interrupt Signal. — (|n red frames)
1: Enables Transmit End Interrupt Signal.
Ttob — 000b R Reserved
This bit is read as 0. The write value should be 0.
4 NACKDIE Ob R/W  NACK Detection Interrupt Enab\el*l
0: Disables NACK Detection Interrupt Signal.
1: Enables NACK Detection Interrupt Signal.
3 — Ob R Reserved
This bit is read as 0. The write value should be 0.
2 — Ob R/W  Reserved
This bit is read as 0. The write value should be 0.
1 SPCNDDIE Ob R/W  STOP Condition Detection Interrupt Enable _J
0: Disables STOP condition Detection Interrupt Signal
1: Enables STOP condition Detection Interrupt Signal.
0 STCNDDIE Ob R/W  START Condition Detection Interrupt Enable
0: Disables START condition Detection Interrupt Signal.
1: Enables START condition Detection Interrupt Signal.
Note 1.  This bit supports for I°C mode.
Modified

26.2.44 Bus Interrupt Enable Register (BIE)
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WUCND
- — - — - - - DIE - - — |TODE| — - — | ALE
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0
RIW R R R R R R R RIW R R R RW R R R RW
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 1}
INACKDI| HDREX|SPCND|STCND
= | = = | = | = | = | = [ENDE — | = [ = E = | 0| oE [ oE
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RIW R R R R R R R RIW R R R RW R RW RIW RW
Initial
Bit Bit Name Value RMW  Description
1
1
! p—
20 TODIE Ob R/W  Timeout Detection Interrupt Enablg™
0: Disables Timeout Detection Interrupt Signal.
1: Enables Timeout Detection Interrupt Signal.
19t0 17  — AllD R Reserved
This bit is read as 0. The write @e should be 0.
16 ALIE b R Arbitration Lost Interrupt Enable’? ]
0: Disables Arbitration Lost Interrupt Signal.
1: Enables Arbitration Lost Interrupt Signal.
15t0 8 — AllD R Reserved
This bitis read as 0. The write_value should be 0.
8 TENDIE Ob R/W  Transmit End Interrupt Enabléi]
0: Disables Transmit End Interrupt Signal.
1: Enables Transmit End Interrupt Signal
Ttob — 000b R Reserved
This bit is read as 0. The write va'lﬁe' should be 0.
4 NACKDIE  0Ob RW  NACK Detection Interrupt Enablet2)
0: Disables NACK Detection Interrupt Signal.
1: Enables NACK Detection Interrupt Signal.
3 — Ob R Reserved
This bit is read as 0. The write value should be 0.
2 HDREXDIE Ob R/W  HDR Exit Pattern Detection Interrupt Enab\el
0: Disables HDR Exit Pattern Detection Interrupt Signal.
1: Enables HDR Exit Pattern Detection Interrupt Signal
1 SPCNDDIE Ob R/MW  STOP Condition Detection Interrupt Enable
0: Disables STOP condition Detection Interrupt Signal
1: Enables STOP condition Detection Interrupt Signal.
0 STCNDDIE Ob R/MW  START Condition Detection Interrupt Enable
0: Disables START condition Detection Interrupt Signal.
1: Enables START condition Detection Interrupt Signal.
[ Note 1. This bit supports for all 13C mode_]
Note 2. This bit supports for I°C mode. F ]
Deleted

)
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Before

26.2.44 Bus Interrupt Enable Register (BIE)

STCHDDIE bit (START Condition Detection Interrupt Enable)

Thas bit enables or disables the START Condiion Detertion interrupt requests when the BST. STCWNDDF flag 1= sat to
1.

SPCNDDIE bit (STOP Condition Detection Interrupt Enable)
Thus bat enables or disables the STOP Condiiion Detection inferrupt requests when the BST.SPCHNDDF flag is set to 1.

HDREXDIE bit (HDR Exit Pattern Detection Interrupt Enable)
Thus bit enables or disables the HDE Exit Pattern Detection mmtermupt requests when the BST HDEEXDF flag iz satto 1.

NACKDIE bit (NACK Detection Interrupt Enable)

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
After

26.2.44 Bus Interrupt Enable Register (BIE)

STCHDDIE bit (START Condition Detection Interrupt Enable)

Thas bat enables or dizables the START Condition Detection intermupt requests when the BST STCNDDF flag 1= set to
1.

SPCNDDIE bit (STOP Condition Detection Interrupt Enable)
This bit enables or diszbles the STOP Condition Detection intermpt requests when the BST SPCHDDF flag 15 set to 1.

NACKDIE kit (NACK Detection Interrupt Enable)
Thas bat enables or dizables the NACK Detection mterupt requests when the BST WACEDF flag is set to 1.

TEMDIE bit {Transmit End Interrupt Enable)

o . . - Deleted
This bit enables or disables the NACK Detection mterrupt requests when the BST.NACKEDF flag is set to 1. This bit enables or disables the Transmit End interrupt (13C_TEND) requests when the BST. TENDF flag is set to 1.
TEMDIE bit {Transmit End Interrupt Enable)
This bit enables or dizables the Transmat End mterrupt (I3C_TEND) requests when the BST.TENDF flag 1= sat to L.
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RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

e

26.2.45 Bus Status Force Register (BSTFC)
Bit 31 30 29 28 7 26 25 24 23 22 21 20 19 18 17 16
WUCND,
= = — = = = — "ol — = — |ToDFC| — = — | ALFC
Initial Value 0 0 0 0 0 1] 0 0 0 0 0 1] 0 0 0
RIW R R R R R w R R R R W
Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
- - - - . - _ |TENDF[ . _ |nackD| __ [sPcnND|STCND
Cc FC DFC DFC
Initial Value 0 0 0 0 0 1] 0 0 0 0 0 1] 0 0 1] 0
RIW R R R R R R w R R R w W W
Initial
Bit Bit Name Value Description
1
1
1
20 TODFC 0b Timeout Detection Forcd1J
0: Not Force Timeout Detection Interrupt for software testing.
1: Force Timeout Detection Interrupt for software testing.
19t 17 — AllO Reserved
These bits are read as 0. The write value should be 0
16 ALFC ob Arbitration Lost Forcel* 1]
0: Not Force Arbitration Lost Interrupt for software testing.
1: Force Arbitration Lost Interrupt for software testing
15t0 9 — AllO Reserved
These bits are read as 0. The write value should be 0.
3 TEnDFC[)  ob Transmit End Forcel"1]
0: Not Force Transmit End Interrupt for software testing.
1: Force Transmit End Interrupt for software testing.
Ttob — 000b Reserved
These bits are read as 0. The write value should be 0
4 NACKDFC  Ob NACK Detection Force[*1]
0: Not Force NACK Detection Interrupt for software testing.
1: Force NACK Detection Interrupt for software testing.
3 — Ob Reserved
These bits are read as 0. The write value should be 0
2 — Ob Reserved
These bits are read as 0. The write value should be 0.
1 SPCNDDFC  0Ob STOP condition Detection Force -
0: Not Force STOP condition Detection Interrupt for software testing
1: Force STOP condition Detection Interrupt for software testing
0 STCNDDFC  0Ob START condition Detection Force
0: Not Force START condition Detection Interrupt for software testing.
1: Force START condition Detection Interrupt for software testing.
Note|1.| This bit supports for I°C mode.
Note|2.| TENDFC does not work unless TDBEFO = 1.

Modified
(in red frames)

26.2.45 Bus Status Force Register (BSTFC)
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WUCND
_ — _ — = = — DFC — — — [TODFC| — — - ALFC
Initial Value 0 [} 1] 0 0 0 0 0 0 0 0 0 1] 0 a
RW R R R R R R R w R R R w R R w
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 1]
. - - . - . __ |TENDF| - _ |nackp| | |HDREX|SPCND|STCND
c FC DFC | DFC DFC
Initial Value 0 [} 0 0 0 0 0 0 0 0 0 0 0 0 0
RIW R R R R R R R W R R R w R w w W
—
Initial
Bit Bit Name Value Description
1
1
1
20 TODFC Ob Timeout Detection Force
0: Not Force Timeout Detection Interrupt for software testing.
1: Force Timeout Detection Interrupt for software testing.
19017 — AllO Reserved
These bits are read as 0. The write value should be 0
16 ALFC 0b Abitration Lost Forcef” |
0: Not Force Arbitration Lost Interrupt for software testing.
1: Force Arbitration Lost Interrupt for software testing
15t0 9 — All0 Reserved
These bits are read‘ist 0. The write value should be 0
8 TENDF Ob Transmit End Forcg*2
0: Not Force Transmit End Interrupt for software testing.
1: Force Transmit End Interrupt for software testing.
Ttob — 000b Reserved
These bits are read as 0. The write value should be 0.
4 NACKDFC  Ob NACK Detection Force(? |
0: Not Force NACK Detection Interrupt for software testing.
1. Force NACK Detection Interrupt for software testing.
3 — Ob Reserved
These bits are read as 0. The write value should be 0.
2 HDREXDFC  Ob HDR Exit Pattern Detection Farce(”" |
0: Not Force HDR Exit Pattern Detection Interrupt for software testing.
1: Force HDR Exit Pattern Detection Interrupt for software testing.
1 SPCNDDFC  Ob STOP condition Detection Force
0: Not Force STOP condition Detection Interrupt for software testing.
1: Force STOP condition Detection Interrupt for software testing
0 STCNDDFC  0b START condition Detection Force
0: Not Force START condition Detection Interrupt for software testing.
1: Force START condition Detection Interrupt for software testing.
[Note 1. This bit supports for all I3C mode.
Note 2. This bit supports for I°C mode. Deleted
Note 3. TENDFC does not work unless TDBEFO = 1.
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Before

26.2 Registers
26.2.54 Device Address Table Basic Register m (DATBASmM) (m=0to 7)

DVSIRRJ bit (Device In-Band Slave Interrupt Request Reject)

Controls whether this Device, when operating in the Master role, will accept vs. reject Slave Inferrupt Requests from
other Devices.

DVMRR. bit (Device In-Band Master Request Reject)

Controls whether this Device, when operating in the Master role, will accept vs. reject Master requests from other
Devices. Ths bt is only valid 1f I3C declares Non-Current Master Capabality.

DVIBITS bit {Device IBI Time-stamp)
Enables or disables IB] time-stamping for a specific Device.

MNofe: The IBl Status Descriptor for each 1Bl event indicates whether or not the individual 1Bl event was actually time- stamped. Set
to 0 except for Async mode 0 and Async mode 1 of iming contral_

DVMACK]1:0] bite (Device NACK Retry Count)
These bats set the number of retries when a WACK response 1s recerved from the slave for the transaction set m the
Cemmand Descriptor.

en ENTDAA is executed by Address Assign Command, the setting of this bit is ignored and the transaction ends when
MNACK is received once.

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
After
26.2 Registers
26.2.54 Device Address Table Basic Register m (DATBASmM) (m=0to7)

DVSIRRJ bit (Device In-Band Slave Interrupt Request Reject)

Controls whether this Dievice, when operating in the Master role, will accept vs. reject Slave Interrupt Requests from
ather Devices.

DVMRR. bit (Device In-Band Master Request Reject)

Controls whether this Device, when operating in the MMaster role, will accept vs. reject Master requests from other
Devices. This bit 15 only valid 1f 13C declares Non-Current Master Capabality.

DVIBITS bit (Device IBI Time-stamp)
Enables or disables IBI time-stamping for a specific Device.

MNofe: The IBl Status Descriptor for each 1Bl event indicates whether or not the individual 1Bl event was actually time- stamped. Set
to 0 except for Async mode 0 and Async mode 1 of iming control_

DVHACK[1:0] bits (Device HACK Retry Count)
Thes=e bats set the number of retries when a WACK response 15 recerved from the slave for the transaction set in the
Command Descriptor. Modified
When ENTDAA is executed by Address Assign Command. the setting of this bit is ignored and the transaction ends
Maofe 2:
[ Maofe 3.

wnen NACK is received once.

13C will refry according to the setting of DWVNACK]1:0], even if it recaives a NACK for the broadcast address.
If CVMACK]1:0] is 00k, I3C will not retry even for Direct CCCs.

Addition
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26.2 Registers

After
26.2 Registers

26.2.70 CCC Max Data Speed T (Turnaround) Register (CMDSPT)

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

26.2.70 CCC Max Data Speed T (Turnaround) Register (CMDSPT)
Bt 3 3 19 2B a7 28 5 24 23 22 21 20 19 1B 17 16
T 1 T T r
MRTE [ — = = = = = = MRTTIMZZ1E]
1 1 1 1 1

Inital Value o 1] o 1] o a o a o a o o o a o i}

W RW R R R A R AV R AV R A R R B

Bt 15 14 13 12 1 10 9 a8 T 6 S 2 3 2 1 o
MRTTIM[151]

Irigal Value o 1] o 1] o a o a o a o o o a o o

RW RW R RAY RiwW RAY W RAY RW RAY W RAY Rw RAY Fiw W Fiw

Initial
Bit Bit Name Value RW  Description
b MRTE 0k RW  Maximum Read Tumarcund Time Enable
0: Disables transmission of the Maximum Read Turmaround Time.
{GETMXDS Format 1: Without Tumaround)
1: Enables transmission of the Maximum Read Turnaround Time.
(GETMXDS Format 2: With Tumaround)
Mo24 — AND R Reserved
These bits are read as 0. The write value should be 0.
2310 MRTTIM AND AW Maximum Read Turmarcund Time
[23:00 24-bit field can encode tumaround times from 0.0 seconds to 16 seconds.

H'F4 000i0: O s (minimurm value)
H'F4)0001: 1 ps (resochution)

H'F4_2400: 16 seconds (maximum value)
H'F4_2401: Setting prohibited

H'FF_FFFF: Setting prohibited

Note: This register supports for [3C secondary master mode and 13C slave mode.

Bt 3 30 23 2B 27 26 25 24 23 22 21 20 19 1B 17 16
T T T T
MRTE | — — - — - — - MIRTTIM[Z3:16]
L L 1 1
Inital Value 1] a 1] a 1] a o a o a o C o C o b
RW  RAW R i R i R R R A R A W RANY W W R
Bit 15 14 13 12 11 10 9 | T [} S 4 3 2 1 b
T t T t T t T t T t T t T
MRTTIM[1510]
1 1 1 1 1 1 L L 1 1 1 1 1
IriTal Value o a o a o a o a o a o o o o o b
RW R R A AW R Fiw AW i AV Rw AV Fiw Ay Fiw W Fiw
Inital
Bit Bit HMame Value RW  Descrption
=} MRTE b RAM Maximum Read Tumaround Time Enable
0: Disables transmission of the Maximum Read Tumaround Time.
(GETMXDS Format 1: Without Tumaround)
1: Enables transmission of the Maximum Read Tumaround Time.
(GETMXDS Format 2: With Tumaround)
o4 — AR R Reserved
These bits are read as 0. The wrnite value should be 0.
23100 METTIM AND RW  Maximum Read Tumarcwnd Time
[23:0] 24-bit field can encode tumarcwnd times from 0.0 seconds to 16 seconds.

Modified

!

(B000: 0 ps (minimum vakee)
B001: 1 ps (resolution)

H'F4_2400: 18 seconds (maximum value}
H'F4_2401: Setting prohibited

H'FF_FFFF: Setting prohibited

Note: This register supports for [3C secondary master mode and 13C slave mode.
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Before | After
26.2 Registers 26.2 Registers

Table 26.9 13C transfer = Table 26.9 13C transfer

SDR" HOR-DDR \ SDR™
BCNT]4:0] Transmission Reception CommandTata CRC HDR-TS BCHNT]4:0] Transmission Reception
HOD 1 bit 2o 1 bits 18, 1 bits 11, 1 bits 1 Symbol H0D 1 bit 2to 1 bits
H1 2 bits 3 bits 20, 2 bits 12, 2 bits 2 Symbsols HD1 2 bits 3 bits
H02 3 bits 4 bits 3 bits 3 bits 3 Symboils H02 3 bits 4 bits.
H03 4 bits 5 bits 4 bits 4 bits 4 Symbots H03 4 bits 5 bits.
H4 5 bits G bits 5 bits 5 bits 5 Symbls Ho4 5 bits § bits
HO5 G bits T bits & bits G bits & Symbols H05 G bits 7 bits
HDG T bits & bitts T bits 7 bits 7 Symbsls H0G 7 bits 8 bits
HO7 8 bits 2 bits & bits & bits 8 Symbsois HO7 & bits 2 bits
] 2 bits — 2 bits 2 bits 2 Symbsis ] 2 bits —
Ho2 — — 10 bits 10 bits 10 Symbols ] — —
HOA — — 11 bits — 11 Symbols HOA — —
H0B — — 12 bits — 12 Symbols H0B — —
HOC — — 13 bits — — HOC — —
HOD — — 14 bits — — HOD — —
HOE — — 15 bits — — HOE — —
HOF — — 16 bits — — HOF — —
H10 — — 17 bits — — H10 — —
H11 — — 18 bits — — H11 — —
Note 1. The address phase is the same as in Table 26.8. A J Note 1. The address phase is the same as in Table 26.8.

Deleted
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26.2 Registers

26.2.79 SC1 Capture monitor Register (SC1CPT)
Bit %] 30 29 28 X7 26 5 24 23 22 21 20 19 18 17 16
IniEal Value o a o a o a o a o ] o ] o 0 o ]

RW R R R R R R R R R R R
Bit 15 14 13 12 11 10 ] 8 T & 5 4 3 2 1 ]

SCAC[ISm

Inial Value 1] a 1] a o a o a o 1] o o o 1] o ]

RW R R R R R R R R R R R

Initial
Bit Bit Name Value RW  Description
MNioid — AN R Reserved
These bits are read as 0.
1520 SCIC[50) AND R SC1 Capture

Note: This register supparts for all 13C mode.

SC1C[15:0] Bits
* Asyne Mode 0 (Asynehronous Basie Mode)

After enablmg ATCCHNTE ATCE, 5C] Counter counts up from 5C1 count inggm@o SCL nise edge next to ACE
for the IB] and capture it as SCL.

* A=yne Mode 1 (Asyochronous Advanced Mode)

After enablmg ATCCHNTE ATCE, 5C1 Counter counts up from 5C1 count h'igge@to the first aME and capture it as
SC1.

Deleted
Mote 1. 5W or external trigger can be selected by selection bits.

CAUTION

As the timing control specification, the SC1 counter value is included in the 1Bl frame as |Bl data and is sent to [3C
Master, therefore it is not necessary for the 13C Slave to read this register. If the 13C Slave needs to read this register,
read it after completing the 1Bl frame.

| After
. 26.2 Registers

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

26.2.79 S5C1 Capture monitor Register (SC1CPT)
Bt 3 30 29 28 a7 26 23 24 23 22 21 20 19 1B 17 16
InitalVaue O 1] ] 1] ] a ] o ] 1 ] D o 0 ] 0
RN R R R R R R R R R R R R R R R R
Bt 15 14 13 12 i1 10 9 a T -] 5 4 3 2 1 o
SCACHSD
Irital Value o a o a o a o a o a o o o - o o
AW R R R R R R i R R R R R i R i R
Initial
Bit Bit Mame Value RW  Descrption
N1 — AND R Reserved
These bits are read as 0.
15t SCIC[15:0) AED R SC1 Capture

Note: This register supports for all 132 mode

SCAC[15:0] Bits
* A=vne Mode 0 (Asynchronous Basic Mode)

After enablmg ATCCHTE ATCE, 5C1 Counter counts up from 5C1 count ngger
for the IBI and capture 1t as SC1.

to 5CL nse edge next to ACK

® A=yme Mode 1 (Asynchronous Advanced Mode)

After epablmg ATCCWTE ATCE, 5C1 Counter counts up from 5C1 count trigger
5CL

to the first aME and capture it as

CAUTION

As the timing control specification, the SC1 counter value is included in the IBI frame as |Bl data and is sent to [3C
Master, therefore it is not necessary for the 13C Slave to read this register. If the I3C Slave needs to read this register,
read it after completing the 1Bl frame.
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26.2 Registers

26.2.80 SC2 Capture monitor Register (SC2CPT)
Bit 3 b 29 28 27 26 25 24 23 22 21 20 19 16 17 16
Inital Value o a 1] a 1] a 1] a 1] a 1] ] o a o o
RN R R R R R R R R R R R R R R R
Bit 15 14 13 12 11 i 9 a T [ S 4 3 2 1 ]

SC2C[15:0
Inital Value o 1] o 1] o 1] o 1] o 1] o ] 1] a o D
R R R R R R R R R R R R R

Initial
Bit Bit Name Value RW  Description
3Mtoid — ARD R Reserved
These bits are read as 0.
1500  SC2IC[150] ANO R SC2 Capture

MNote: This register supports for all 13C mode.

SC2C[15:0] Bits
# Asyne Mode 0 (Asynehronous Basic Mode)

After enablimg ATCCNTE ATCE, SC2 Counter counts up from 5C2 count trigger*' to SCL rise edge next to ACK
for the IBI and capture it as SC2.

* Asyne Mode 1 (Asynehronous Advanced Mode)

SC2.

[Aﬂ:er enabling ATCCHTE ATCE, 5C2 Counter counts up from 5C2 count trigger®’ to the first aME and capture it a

[Nate 1.  5W or external trigger can be selected by selection bits. Deleted

CAUTION

As the timing control specification, the SC2 counter value is included in the IBI frame as IBl data and is sent to 13C

Master, therefore it is not necessary for the 13C Slave to read this register. If the 13C Slave needs to read this register,
read it after completing the IBI frame.

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

26.2 Registers
26.2.80 SC2 Capture monitor Register (SC2CPT)

Bit 3 30 b 28 a7 28 25 24 23 22 21 20 19 1E 17 1E
Inital Value o 1] o 1] o a o a o a o 0 o o o o
R R R R R R R R R R R R R R R R R
Bit 15 14 13 12 1 10 9 a T 6 S 4 3 2 1 b
T T T T T T T T T T T T 1 T T
SC2C[IS0
1 1 1 1 1 1 1 1 1 1 L L 1 1 1
Inital Value 1] a 1] a 1] a o a o a o b o C o b
RAN R R R R R R R R R R R R R R R R
Initial
Bit Bit Mame Value AW  Descrption
MNto1d — AND R Reserved
These bits are read as 0.
15ta SC2C[15:0] AND R SC2 Capture

Mote: This register supports for all 132 mode.

SC2C[15:0] Bits Modified
* A=vne Mode 0 (Asynehronous Basic Mode)

from [3C Slave to SCL nise edge next to That after Mandatory Byte, and capture 1t as 5C2.
* Asyne Mede 1 (Asynebronons Advanced Mode)

f&ﬂer enablmg ATCCNTE ATCE, 5C2 Counter counts up from SCL nise edge next to ACE for the IBI transmirtted ]

After enablmg ATCCHNTE ATCE, SC2 Counter counts up from SCL nize edge next to ACK for the IBI tran=murtted
from [3C Slave to SCL nze edze next to That after Mandatory Byvte, and capture it as SC2

Modified

As the timing control specification, the SC2 counter value is included in the IBI frame as IBI data and is sent to 13C
Master, therefore it is not necessary for the 13C Slave to read this register. If the 13C Slave needs to read this register,
read it after completing the IBI frame.

CAUTION
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Before

26.3.2.1

Operation Mode

(1) Master Mode Operation

(b} 13C Master Operation

2) SDR Data Write Transfer

SCL

DA

Command Buffering Register

Normal Command Queue

TX Shift Register

Mormal TX. Data Buffer

TOEEFD
RX Shift Register
Normal RX Data Buffer

RDEFFD

Normal Response Status Cueue

s 1 2 3 T 8

1 2 3 T
(VA VAVAWEAVAWVAVAVAWANE

2

lelsa:xmm Slave Address \wooA Tx Data * T ' TxData T ] TxData
Start |
i
INVALID ¥ VALID
INVALID X Slave Address + W X TxData+T X TxData+T X TxData + T
1 |' t
— P
EM;PTF DATA > THLD I | DATA £ THLD WOATA= THLD ]
T
entries in the Nomal
H O[]
INVALID
EWFTY
L
EMPTY
Write Command Descriptor to Normal Command Queue ‘Write TX Data to Normal TX Data Buffer

Write TX Data to Normal TX Data Buffer

Figure 26 16 SDR Data Wnte Transfer Timing (1/2)

After

26.3.2.1

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Operation Mode

(1] Master Mode Operation

(b} 13C Master

Operation

2) SDR Data Write Transfer

5CL

SDA

Command Buffering Register

Mormal Command Queus

TX Shift Register

Mormal TX Data Buffer

TOBEFD
RX Shift Register
Normal X Data Bufier

RDBFFD

Mormal Response Status Queus

5 1 2 3 i &8 @8 1 2 3

(VA VAVAWNAVAVAVAVAWANE

Slave Address \wooA TxData

;;mm! ) T TxDaia x T( TxData
TNVALD Y vAD | e
i | @Modified
ENFTY ENFTY —
INVALID X Slave Address + W X TxDatasT X TxData+ T X TxData+T
— ' A Z
EMFT{{ | EMFTY DATA=THLD | ! ! |"_
entries in the Nomal
Tx Data Buffer is the
H ] -
INVALID \
EETY I @ Modified I i
L e
L ®Modified
EWPTY
Write Command Descriptor to Normal Command Queue Wirite TX Data to Morml TX Data Buffer

Wirite T Data to Mormal TX Data Buffer

Figure 26.16 SDR Data Write Transfer Timing (1/2)

© 2026 Renesas Electronics Corporation. All rights reserved.

Page 61

RLENESANS



RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
Before . After
26.3.21 Operation Mode

26.3.2.1  Operation Mode

(1) Master Mode Operation

Master Mode Operation

(1)
(b} 13C Master Operation

(b} 13C Master Operation
2) SDR Data Write Transfer

2) SDR Data Write Transfer

®Modified ®Modified

Figure 26.17 SDR Data Write Transfer Timing (2/2)

9 1 2 3 4 § & 1 & 2 3 7 08 8 1 2 3 ] 2 3 708 2 B
9 4+ 2 3 4 & & T B8 9 1 2 3 7 8 3 1 2 3 7 8 @© 1 2z 3 7 3 3 2 SCL WAYAVAVAVAVAYE TAYAYAYNN |
se AN AALLAAANAAL AANA
Transaction End and
T soa | TY Teoat TY Txoata N TK Tx Data T Dat i T\
Tranaaction £nd and /—STDPCnmIImIssumne
S0A uTK T Data lTK Tx Data HT,{ TxData ):TKnnan NT\ fﬂwcm“mmu A
Fegister VALD 7 THVALID
Ragister VALD WALID
Normal Command Queue EMPTY 7
Norma Commana Gueus EWFTY 7
T SN Raglster ( TeData+T TaDatE+T TeData+T TeData+T
TH Shift Register :X TuDatz +T x TxDatz+T KTXData+T ):'n:naxzn' / ?{ ’}( /7 '):
' ! P !
i ] ! 1 ! Normsl TX Data Buffer EPTY DATAE THLD {EWETY DATA = THLD | WENETY DATA = THID | Y e
Normai T Data Bufier GATA < THLD Y CATA-TAD ) [ DATAz D ) = = b
T TUMEST of i of Normat Noma),
‘eniries In the Normai enties In the Noma, e e e e
Tx Data Bufer iz the) TXDETH[Z0] or mord (i moeTriza or more
TXDETH[ZY] of lee, J— el bl
ToBEFD 1 = \
FiX SR Regiser | INVALID X SNM Register  INVALID
Nomal RX Data Bufer ERETY Momal R Data Buter ERETY
FoBFFD & RO & Siore Response Daseriptor |
“Hore Response Descriptor in n
o Homal Status Gueus
Normal Response Status Queus IR . \I @Modlfled Fesponce
wormal Response Stats Qusue EMPTY VALID Nomal Response Stats Queve EMPTY 0 | ®M0d|ﬂed
Witz T Data 10 Normal TX Data Bumer Real Response DEsCriplor Tom Nomal Response Stalus Queus Wit TX Diata to Mormal T from Normal Respanse Status Queue
Figure 26.17 SDR Data Write Transfer Timing (2/2)
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Before After

26.3.2.1  Operation Mode 26.3.21 Operation Mode

(1) Master Mode Operation (1] Master Mode Operation

(b} 13C Master Operation (b} 13C Master Operation

2) SDR Data Write Transfer 2) SDR Data Write Transfer

3 1 2 3 i &8 @& 1 2 3 7 B 8 1 2 3 7 8 8 1 2 3 4 5 & T s 1 2 3 i 8 8 i 2 3 7 & 8 1 2 3 T &8 8 1 2 3 4 5 B8 7
sl (Y AV AVAN Y AVAVAVAVAVAWNSAVAVAVAVAVANFAVAVAVAVAVAVAWAWAWAN seL (A VAVAWFAVAVAVAVAVAWFAVAVAVAVAVANSAVAVAVAVAVAWAWAWAWAN
DA Tmsm.mm lave Address \w a | TxDa \ &l TiDam \ A TeData : SDA Tmnsaqinn?\ Slave Address \ W A [ TxData \ A TxData \ A TxData
Start | : Start | r
i i ! : Vv =
Command Buffering Register TRVAOD ¥ VALID H Command Buffering Register _INVALID VAT |l ®@Modified
Mormal Command Quese ik : Mormal Command Queue _EMPTY EWPTY —
T Shift Register  INVALID X Slave Address + W x TxData x TxData X Tx Data g TX Shift Register  INVALID X Slave Address + W X Tx Data X TxData X Tx Data
I t i i ! ! ~ -
Normal TX Data Bufier EMPTR{ | DATA= THLD | : . o oAEmD Y DATA= THID ] H Normal TX Data Buffer EM EMPTY DATA <THLD ) EMPTY DATA 2 THLD {eurrv oatacT
¢ J \ H The numiber of
entries in the Nommal H entries in the Normal
i : L lata Butier s the |
[—"|'X|5§|'|=|1:'t|']—ETx e N : CimoeTHzner
TDEEFD " H | | : TDEEFD H | |
RX Shift Register INVALID FOX Shift Register INVALID r; 3 \
: | ifi [
Normal RX Data Bufier EWPTY : Normal RX Data Buffer EWFTY \ @ Modified J
H RDEFFD _L .
RDBFF0 L ; @MOdIfled
Mormal Response Status Quess EMETY : Normal Response Status Gueue EMPTY
Write Command Descripter to Normal Command Queue ‘Write TX Data to Normal TX Data Buffer

Wiite Command Descriptor to Normal Command Queue Wirite TX Data to Normal TX Data Buffer :
: Write TX Data to Normal TX Data Buffer

Wirite TX Data to Normal TX Data Buffer

Figure 26 18  Legacy I°C Message Data Write Timing (1/2) Figure 26.18  Legacy I°C Message Data Write Timing (1/2)
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Before After

26.3.2.1  Operation Mode 26.3.21 Operation Mode

(1) Master Mode Operation (1] Master Mode Operation
(b} 13C Master Operation (b} 13C Master Operation
2) SDR Data Write Transfer 2) SDR Data Write Transfer

®Modified

®Modified

¢ 1 2 3 4 5 €& T B &5 1 2 3 7 8 3 1 2 3 T 8 9 1 2 3 7T 8 3 P : sC0L

e : SDA \ 4 Tepata
08 \ af Teoaa \ 2/ mos= \ &/ mos \ &/ moms \ » f;mpamc;;,fg""xm : STOP Gondion ssiEnce
Register VALID
Register VALID AL
: MNormal Command Guete EMPTY
Normal Command Qusue EWMPTY :
H TX Shift Register Tx Data /
szmtﬁaglsw:x T Data x TxData x e Dats x TxDats :
: ) H \
\ ! ‘—— * : Mormal TX Da@ Burer | W EMPTY DATAE THLD ) EMPTY DATA=THLD | FTY GATA 2 THLD | =
MNarmal T Data Bufar DATASTAD Y DATA-TAD | % DATAZTHLD | | ) = : < T J
x J : entries In the Nomal entries I the Nomal
entries n he Nomal enirias In the Normsl :
m H [-Txnm-np-n]anm THOBTHZ D] or more ||
-Llor -] o : TDEEFD
ToEEFD [— 1 [ J H — AN
: FX Shift Register  INVALID
FXShMtRegister  INVALID
: MNormai RX Data Bufter ERITY
Normai R Data Bufter  ERDTY :
: RDBFFD _ L
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Figure 26.19 Legacy I°C Message Data Write Timing (2/2) Figure 26.19  Legacy I°C Message Data Write Timing (2/2)
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Before
26.3.2 Details of Function

26.3.2.1 Operation Mode
(b} 13C Master Operation

4) 181 Trangfer

13C Master 13C Slave
Current Master Secondary Master 13C Slave

Communicating between Master and Slaves
Transmit to * >
Slaves > [1] During communicating between
Master and Slaves
. Request IBI .
Receive fom [ & Master {SDR. Broadeast CCC, Direct CCC, IBISIR. HJ)
Slave Request 1B
~ to Master
o Arass + W [2] Receive Mastership request from
Receive from | Dynamic Address Secondary Master
Secondary Master ACK response + STOP Request IBIMR » [f the Current Master is cumentiy willing to
{IBIMR) relinquish Mastership to the requester. then
the Current Master shall respond with ACK.
Communicating between Master and Slaves [3] The Master communicates as necessary before
refinquish mastership.
T(v:aggr:;lPEFal:Va DEFSLVS CCC Eﬁxrﬁsﬁ [4] The Current Master provides device information
Y =, i VS
Master Master to the Secondary Master via DEFSLVS CCC.
Check the following contents of FIFQ
« There is no waiting Command Descriptor.
» There is nc unconfimed Response Descriptor or
1Bl Status Descriptor. ) L .
[5] Preparation for relinquish Mastership.
Set SCESTLCTLTRAPE=0 ]
R -
Deleted HTE + W + GETACCMST code —
——— Transmit Sr+ Dynamic Address + R Receive
GETACCMST _ _ *| GETACCMST
CEC 1o Secondary | ACK + Dynamic Address + Parity CCG from Current
Master STOP Master
» [6] GETACCMST COC execute
After completing GETACCMST,
check the value of PRSST.CRMS.
N . Get mastership
Relinquish Mastership -
PREST.CAMS bit is cleared. #nd then, Secondary Master
acts as the Current Master.

Note: The Abort request during GETACCMST by BCTL.ABT setting are prohibited due to the transfer of Mastership.

Figure 26 .26 13C Master Mastership Processing Flow

After
26.3.2 Details of Function

26.3.2.1 Operation Mode
(b} 13C Master Operation
4) 1Bl Trangfer

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

13C Master 13C Slave
Current Master Secondary Master

13C Slave

Communicating between Master and Slaves

Transmit o *
Slaves

Y

Request 1BI
to Master

Recaive from
Slave

F Y

A\

Request 11
to Master

Dynamic Address + W

Recsive <
Secondary Master ACK response + STOP

:| Request IBIMR
(IBIMR)

A 4

Communicating between Master and Slaves

Transmit DEFSLVS Receive DEFSLVS
DEFSLVE CCC
CCC to Secondary CCC from Current
Master Master

Check the following contents of FIFO
« There is no waiting Command Descriptor.

+ There is no unconfirmed Response Descriptor or
IBI Status Descriptor.

HTE +W + GETACCMST code
Transmit Sr+ Dynamic Address + R o | Receive
GETACCMST - - ® GETACCMST
CCC to Secondary [ ACK + Dynarmic Address + Parity €CC from Current
Master | =TOP Master
>
Relinquish Mastership Get mastership

And then, Secondary Master

PRSST O i i
RS5T.CRMS bit is cleared. acte as the Current Master.

]

]

[1] During communicating between
Master and Slaves
{SDR. Broadeast CCC, Direct CCC. IBISIR. HJ)

[2] Receive Mastership request from
Secondary Master

» If the Current Master is currenty willing to
relinguish Mastership to the requester, then
the Current Master shall respond with ACHK.

[3] The Master communicates as necassary befors

relinguish mastership.

[4] The Current Master provides device information
to the Secondary Master via DEFSLVS CCC.

[5] Preparation for relinguish Mastership.

[E] GETACCMST CCC exscute
After completing GETACCMST,
check the value of PRSST.CRMS.

Note: The Abort request during GETACCMST by BCTL ABT setting are prohibited due to the transfer of Mastership

Figure 26 26  13C Master Mastership Processing Flow
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Before

26.3.2.1
i2)

Operation Mode
Slave Mode Operation

(a) I*C Slave Operation

2) Data Read Transfer (Single Buffer transfer)

1. Initial sethngs. For details, refer to Section 26.3.3.1, Initial Setting Flow.
After mmihial sethings, [3C will stay in the standby state untl 1f receives a slave address that it matches.

2. After receiving a matching slave address, I3C sets one of the corresponding bits SVST HOAF, GCAF, and
SVAFv (v =010 2) to | on the nsing edge of the mnth cycle of SCL clock (the clock signal) and outputs the
acknowledze bit (ACK) on the ninth eyele of SCL clock. If the value of the EW# bit that was also received at th:
tme 15 1, [3C automatically places itself in slave transmat mode by seting both the PESST TEMD bit and the
NTST.TDBEF(D flag to 1.

3. After the NTST TDBEFD flag is confirmed to be 1, wnte the data for fransmission to the NMTDTBPO register. At
this time, 1f I3C does not recemve acknowledge from the master device (receives an NACK signal) while the
BSTE NACEDE bat = 1, I3C aboris fransfer of the next data.

Wait until the following () or (b) condition.

{a) The BST HACEDF flag is set to 1.

(b) The BST.TENDF flag is sef to | while the NTST TDBEF0 flag = 1, after the last byte for transmission is

written to the NTDTBPQ rezister.
When the BST NACEDF flag or the TEMDF flag = 1, I3C dnves the SCLn line low on the ninth falling edze nf]
l SCL clock.

5. When the BETNACEDF flag or the BST. TENDF flag = |, dummy read the NTDTBP) register to complete
prm:essing.lThis releases the 5CLn line. l

6. Upon detecting the STOP conds
flags NTST.TDBEF0 and BST.

e, 3T automatically sets bats SWST HOAF, GCAF, and SVAFy (y =10t 3,
A OF, and the PESST TEMD bat to 0, and enters slave receive moda.

7.  After checking that the BST.ST
transfer operation.

flag = 1, set the BST WACEDF and SPCNDDF flags to 0 for the next
Deleted

Deleted

After

26

(=]

LA

3.2.1

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Operation Mode

{2} Slave Mode Operation
{a) I1*C Slave Operation
2) Data Read Transfer (Single Buffer transfer)

Imitial sethngs. For details, refer to Section 26.3.3.1, Initial Setting Flow.

After initial zettings, I3C will stay in the standby state until if recerves a slave address that it matches.

A fter recening a matching slave address, I3C sets one of the comesponding bats SWVST HOAF, GCAF, and
SVAFy (v=0te 2) to | on the nising edgze of the ninth eyele of SCL clock (the clock signal) and outputs the
acknowledgze bt (ACE) on the minth cycle of SCL clock. If the value of the FW# bat that was also received at tha
time 15 1, I3C automatically places itself in slave transmit mode by setiing both the PESST. TEMD bit and the
NTST.TDBEF( flag to 1.

A fter the NTST. TDBEFD flag 1s confirmed to be 1, write the data for transmission to the NTDTBP register. At

this time_ if T3C does not receive acknowledge from the master device (receives an MACK signal) while the

BSTENACEDE it = 1, I3C aborts transfer of the next data.

Wait untl the following (a) or (b) condihon

(3) The BSTNACEDF flag is set to 1.

(b) The BST. TENDF flag 15 set to | while the NTST.TDBEFD flag = 1, after the last byte for transmassion 15
written to the NTDTBPU register.

When the BST NACEDF flag or the BST. TENDF flag = 1, dummy read the NTDTBP0 register to complete the
processmeg.

Upon detecting the STOP condifion, I3C automatically sets bats SVST.HOAF, GCAF, and SVAFy (v =010 2],
flag= NTST.TDBEF( and BST . TENDF, and the PESST. TEMD bat to {, and enters slave receive mode.

After checking that the BST.SPCHDDF flaz = 1, set the BST.NACEDF and SPCHDDF flags to 0 for the next
transfer operation.
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Before After RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
263.2.1  Operation Mode . 26321 Operation Mode
(2) Slave Mode Operation {2} Slave Mode Operation
{a) I*C Slave Operation la) I*C Slave Operation

2) Data Read Transfer (Single Buffer transfer) 2) Data Read Transfer (Single Buffer transfer)

7 &#je o2 2 4 5 8 7 8 | 1T 2 3 4 § &8 7 & |0 F H 7 8 |8 1 2 3 4 5 & 7 8 |8 1 2 3 4 5 8 T & |8 B
: SCLn
| | | H SN NANNANANANANNANNAANSN NN NN
e (XXX X XX XXX X X XXX : comn X B X B (5 X X X o X e o e e o X X X e X X X e X Yo
DATAN-2 | DATA n-1 , ! DATAn | H DATAR2 | | DATA n-1 I DATARD | !
£ | | —
EREF : : H : : T : BFREF | | | | |
: | | | |
CRMS } } I; } +—+ CRMS ; ; ‘ M
TRMD Tranlsmil data [DATA n-1) Transmit data (DATA ) ! ! ‘\— TRMD Tranamit data (DATA n-1) Transmit data (DATA n) T 1 ‘\—
: [ , .
TDBEFD I f | I i i I H TDBEFD :!_?—ll I f ' [ S
TENDF } ] } T : TENDF } | } | |
RDBFFOD | : | | | 1 : RODBFFO | | | iJ | | :
1 ] ] ] : | 1 | | |
SVAFY | | H | SVAFY | | H L
T H ¥ H T
NTDTEBPO{Write) DATAn-1 | | i DATA n ' ' | NTDTBPO{Writs) DATAR-1 ¥ | 13 DATAN ! ! |
t . t t t t y t f t
; ;
NTOTEPD{Read) ] X304 (Initial value/last data for reception) ] | NTDTBPD(Read) J XK (Initial valus/last data for recaption) ! j
t B t t S f
. . . I \ . I I
ACKT f T ack ' ‘ : ACKT ! . OiAcK) 1 |
1 1 T - | 1, T
ACKR X 0 (ACK) X 0 (ACK) X [ 1 (NACK) : ACKR | { 0 (ACK) X 0 (ACK) X | 1 (NACK)
H |
SPCNDDF : : SPCMODF ‘ |
MNACKDF I NACKDF jﬁL
C||E_,, H * Clear Clear
Write data to NTDTEPD register 2ad P SPCNDDE : Write data to NTDTEPD register Dummy resd NTDTBPD ~ NACKDF SPCNDDF
{last data for ransmission [DATA n]) SCLn line is released i flag H (last data for transmission [DATA n]) . - flag flag )
H
e —— L ] H
o 141 51 ]
Figure 26.30  Slave Transmit Operation Timing (2) Deleted Figure 26.30  Slave Transmil Operation Timing (2)
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Before

26.3.2.1

Operation Mode

(2) Slave Mode QOperation

(b} 13C Slave Operation

3) SDR Data Read Transfer

26.3.2.1
(2)

SCL

TX Shift Register

Mormal TX Data Buffer

TDBEFD

RX Shift Register

Mormal RX Data Buffer

MNormal Receive Status Queus

3 1 z 3

B

2 1 2

3

\ /S‘h\nAddress /R\A! Tx Data

INVALID xTxDalz+T x TxData+ T X TxData+T
i i i
: : '
DATASTHLD | | W DATAZTHD Y TATA= THD ]
| — T o
entries in the Nomal
T Diaia Bufer is ify
(CyDoBTHR Morkss )
H 1 S
Automnatic
Response (ACK)
INVALID Slave Address
+R
EMPTY
L
EMPTY

Wiite TX Data to Normal TX Data Buffer

‘Wiite TX Data to Mormal TX Data Buffer

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Operation Mode

Slave Mode Operation

(b} 13C Slave Operation

3) SDR Data Read Transfer

Figure 26.41

SDR Data Read Transfer Timing (1/2)

SDA

TX Shift Register

Mormal TX Diata Buffer

TDBEFD

RX Shift Register

Mormal RX Diata Buffer

Normal Rieceive Status Queve

s 12 13 78 @ 1 2 3 7 8 0 1 2 3 7 8 9 1 2 3 4 5 8 7 8
N AVAVANNAVAVAVAVAVARNAVAVAVAVAVANNAVAVAVAVAVAVAVAVAVAVA
P .
\ /S‘lderzs /R\A! T« Data /T‘\ TxData ,‘T' TxData @Modified
INVALID XTxDalz+T x TeData+T X TxData+T
i H H -
mETAETET : : 'L‘mmmnzmxmd
L enm:nmul:lp
@ Modified } G
H 1
T I Automatic
I ! Response (ACK)
NUALD Xslm+ARuaas
EETT —\ &
. | @Modified
|
EMPTY
Wite TX Dsta to Nomal TX Data Buffer Wirite TX Dista to Nommal TX Data Buffer

Figure 26 41

SDR Data Read Transfer Timing (1/2)
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RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
Before After

26.3.2.1  Operation Mode

i2) Slave Mode Operation (2) Slave Mode Operation

{b) 13C Slave Operation (b} 13C Slave Operation

3) SDR Data Read Transfer 3) SDR Data Read Transfer

®Modified ®Modified

AM% ,‘7\ ,‘a\ ,.I‘E\ / .

H 7 1
SDA Tx Data ! T \ Tx Diata f T \ Tx Data ‘,r T \ Tx Data . \ T / Detect STOP Condltion SDA Tx Data // T ‘\ Tx Data / T ‘\ TiData ///A T ‘\ TxData \ T / Detect STOF Condition
! i H i : : :
1 1 1 H

O X E—— X omeT x E—— TX NIt Register  TxData+T / X TxData+T X ThD@a+T / X TeData + T
#
* + + : f I’
| i N H p—— \
1l I H z < >
Mool T s et | — SRR TS — Y SRR T ] Fremem— e H Momal TX ERETY DATA 2 THLD){ EMETY DATA = THLD| WETY DATA = THLD ) Y EWPTY
e —— — < L : The number of
P — e 1, ; eniries In the Nomal eniries In e Norma
Tx Data Bufter s the i : I .n.umm.mg]
[ THDETH[Z) o less TADETHZ:D] of lese : Do oo 3—‘ (o g ormore
TDBEFD : TeREre \
: Siave Address
R Snift Reglster s'a”:gm“ : X Shin Register +R
: Nommal RX EMPTY
Nomal RX EWPTY : =
: RDBFFO L
ROBFFO L : —— ifi
o S : e | @Modified o v o e
In Nownal Recehe: Stains Gueve : Normal Recsive Stats Queve EWBTY | ®M0d|ﬂed I
Normal Recerve Status Queue  _ EMPTY VALD : =
: Wrtte TX Data to Normal TX Data Bufter
Wit TX Data to Normal TX Daia Bulter REan RECAIVE SIENUS DESCrIpior Tom : ® o receme o e

Momal Recalve Status Qusue

Figure 26.42 SDR Data Read Transfer Timing (2/2) Figure 26.42 SDR Data Read Transfer Timing (2/2)
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Before

26.3.2.1

(2) Slave Mode QOperation
(b} 13C Slave Operation
3) SDR Data Read Transfer

Operation Mode

TX Shift Register

MNormal TX Data Buffer

RX Shift Register

Slave Address
+R

Momal RX Data Buffer

MNormal Receive Status Queue

ite TX Data to Mormal TX Data Buffer

Wirte TX Data to Mormal TX Data Buffer

Figure 26.43

Legacy I°C Message Data Read Transfer Timing (1/2)

After

(2) Slave Mode Operation

(b} 13C Slave Operation

3) SDR Data Read Transfer

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

2 7 o8 g 1 3 B g 1 3 T8
scL (A AV AN AVAV AV AW AW AN N AVAVAVAV AW AN NAVAVAVAVAVAVAVAVAWAWAY

SDA \ /EHEUEMESE _/R\Al'/‘ TxData

TX Shift Register  INVALID

—
Mormal TX Data Buffer _EMPTY EMPTY DATA < THLD

{ EMFTY DATA 2 THI

entries in the Normal

LD !EM’T\’DATA-(THLD

T TSI EOTETE
TXDETH2:0] or mars ]

ToEEF0 TH T \
1
¥

\I—

; ister Slave A
montwse W] N © Modified |

MNormal RX Data Buffer _EMPTY

RDEFFO L

Mormal Receive Status Quese _EMPTY.

Wirite: TX Data to Normal TX Data Buffer

dified

ied
-

Wirite TX Dita to Normal TX Data Buffer

Figure 26.43  Legacy 1°C Message Data Read Transfer Timing (1/2)
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RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
Before After

26.3.2.1  Operation Mode

i2) Slave Mode Operation (2) Slave Mode Operation

{b) 13C Slave Operation (b} 13C Slave Operation

3) SDR Data Read Transfer 3) SDR Data Read Transfer

®Modified ®Modified

7 8 3 P
i 2 3 4 5 & 7 E & 1 2 3 7 B 9 1 2 3 7 & 9 1 2 3 S 7 8 3 [ oL WAVAVAN)
seL WAVAVAVAVAVANNAVAVAVAVAVAWWAVAV AN
.\ =oA !J A [ Detect STOP Condition
NACH
SDA TxDaia \A/ Tx Data \A/ TxData \a/ Tx Data ﬁmc:q {7 petect sTOP Gonarten
¥ ¥ ¥
1 1 1
L L L : TX ShitRegster  TxData+T / X
TX ShitRegster  TxData+T x TiData X Tx Data X Tx Data : va A 4
: | i
3 * H : ™ I
1! ! ! Normal TX Data Bufter | EMETY DATA & TALD ) EMFTY DATA < THLD | ENFTYDATAZTALD] | ¥ EWPTY
Normial TX Data Buffer DATAZTHID ¥ DATA=THD ) DATA 2 THLD Y EWETY : The numG=r of The number of
The number of The numter of : =niries In the Noma eniries In the Normal
enfries In the Normal entries In the Normal H
: DBTH[Z] of more r TXDBTH[ZD] or more
TXDBTHIZ] of less (GirxoaTrirzzo) or less : ToSEFD
TOBEFD i \
: RXSnMRegster  Oove AUOESS
RXShitRagser  SEAONESS :
: Nommal RX Data Bufler  __EMETY
Nomal RX Data Eufier  _ EMPTY : I . —
RDEFFD L : L l @Modmed ‘Slore Receive Stalus Desenptor
Sore Receve Status Descriptor : ®M0d|ﬂed In Normal Recaive Statlus Queue
In Nommal Resslve Statis Gueus : Normal Recslve Status Quass  _ ENIBTY I
Normal Recelve Status Queve  _ EMPTY VALID :
: Virta TX Dats to Nomal TX Data Buffer Fiead Reosive Status Deseriptor from
Wirit2 TX Data to Normal T Data Bufler Read Rescslve Status Deseripior from Momal Receive Status Queue
Nomnal Receive Status Ques

) o Figure 26.44 Legacy I°C Message Data Read Transfer Timing (2/2)
Figure 26.44 Legacy I°C Message Data Read Transfer Timing (2/2)
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Before

26.3.2.1  Operation Mode

(2) Slave Mode Operation

(b} 13C Slave Operation

4) IBl Transfer

1. When sendmg Slave Intermupt Eequest.
When trapsmithng IB] Data, wnte [BI Data to the IBI Data Buffer via the NIBIQF register.

2. Wnte Command Descriptor {(Immediate Transfer Command or Regular Transfer Command) to the Command
Buffer for IBI Transfer via the WCMDOP register.

3. When Command Deseriptor 15 written to Command Buffer, IBI Transachon is issued under the following
condifions.

e

— Detect a START mnd.iﬁmJJ (Does not apply a Repeated START condibion)

— Ifno START 15 forthcoming within the following Bus Condition, then this module issue a START Reguest by
pulling the SDA hne Low.

a) Slave Interrupt Request, Mastership Eequest: Bus Available
b)) Hot-Toin Event: Bus Idle

4. In Slave Address with EnW of the Address Header, if losing Arbitration by 1ssumg a Transaction from I3C
Master, stop 1ssmng Transachion.
When detecting Fepeated START condifion or STOP condition, store the Response Deseniptor mto the Fesponse

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

26.3.2.1  Operation Mode

i2)

Slave Mode Operation

(k) 13C Slave Operation

[E=]

4) IBl Transfer

When sendmg Slave Intermpt Fequest.
When transmuthng IBI Data, wnte IBI Data to the IBI Data Buffer via the NIBIQPF register.

Wrnite Command Descriptor (Immediate Transfer Command or Regular Transfer Command) to the Command
Buffer for IBI Transfer via the NCMDQP register.

When Command Desenptor 15 wrnitten to Command Buffer, IBI Tranzaction 1= 135ued under the following
condihions.

— When START condition 1= detected 1n Slave Intermupt Fequest or Mastershup Request. h:lne:-, not apply a

Bepeated START condition)

— If oo START 15 forthcoming within the following Bus Condifion, the
pulling the 3DA line Low.

a) Slave Interrupt Request, Mastershup Request: Bus Available
b) Hot-Join Event: Bus Idle

~@odule 1szue a START Fequest by

Modified

In Slave Address with EoW of the Address Header, 1f losing Arbitration by 1ssuing a Transaction from I3C

M aster, stop issumg Transaction.

Buffer. When detecting Fepeated START condition or STOP condition, store the Fesponse Descriptor into the Response
Buffer.
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Before

26.3.2.1 Operation Mode
(2) Slave Mode Operation

(b} 13C Slave Operation

4) IBl Transfer

S 1 F 3 7 B 2 1 2 3 B g 1 2 3 4 ] T a 1 F 3
scL NV AVAVANFAVAVAVAVAVANS
SDA N Slave Address J R\ A/ 18Dan FTN ELER 7 T \__IBiDan
Transaction Start |
i
Command Buffering Register INVALID ¥ VALID
!
Nomal Command Queue EMPTY VN_IE; K__EMFTY
TX Shift Register INVALID X Slave Address + R X Bl Data + T ‘ 1Bl Data + Ty X IBIData+ T
¥ +
) i H ]
Normal IBI Data Buffer EMPTY DATA = THLD ] X_DATA <THLD DATA = THLD A DATAZTHLD |
< J
IBIQEFF H il
Mormal Response Status Queue EMPTY
Write Command Descriptor to Normal Command Queue
Write 181 Data to Normal 181 Data Buffer Write Il Data to Normal [BI Data Buffer

Figure 26.45

I13C Slave IBI Transfer Timing (1/2)

After

26.3.2.1

Operation Mode

{2} Slave Mode Operation

(k) 13C Slave Operation

4) IBl Transfer

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

s 12 3 f7. 8 8 1 2 3 f8B B 1 2 3 4 5 & 7 B 8§ 1 2 3
sct N AVAVANWAVAVAVAVAVANFAVAVAVAVAVAVAVAVAVAVAVAVAVAN

Wirite Command Descriptor to Normal
Write 1Bl Data to Normal 181 Data Buffer

' @ Modified

SDA A Ciave Address TR\ A S B0 7T EIEE 7T %__BDa=
Transaction Start |
|
Command Buffering Register INVALID KI WALID
!
MNomal Command Queus EMPTY VALI[i _ENPT
TX Shift Register INVALID X Slave Address + R X IBiDaa+T :| IBI Data + T X IBIData + T
¥ + +
— | | i
MNormal IBI Data Buffer EMPTY EMPTY DATA < THLD ] EEMF'TY DATA 2 THLD { EMPTY DATA <THLD M EMTPY DATA x THLD ]
IBIGEFF A il \
Mormal Response Status Queue ENETY \ | @Modified

Write IBI Data to Normal |BI Data Buffer

Figure 26.45

I13C Slave IBI Transfer Timing (1/2)
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RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
Before | After

26.3.2.1 Operation Mode 26.3.2.1 Operation Mode

(2) Slave Mode Operation {2} Slave Mode Operation
(b} 13C Slave Operation H (k) 13C Slave Operation
4) IBl Transfer 4) IBl Transfer
7 8 8 1 2 3 4 8 8 1 2 3 4 5 8B 7 8 8 P 7 e &8 1 2 3 4 8 8 1 2 23 4 5 8 7 8 9 P
 AVAVAVAVAVAVAVANWAVAVAVAVAVAVAVAVAVAW AN, H S A YAVAVAVAVAVAVAN WAVAVAVAVAYAWAWAW AW AW AN
SDA J T \__ BiData J TN\ 1Bl Dats AT Ve STOP Condition SDA /T % __ IBlDala 7Ty 18I Data AT e STOR Condition
issuance : issuance
Command Buffering Register VALID INVALID Command Buffering Register VALID INVALID
Normal Command Queus EMPTY Normal Command Queue EMFTY
TX Shift Register 18] Data + T X 1Bl Data + T | 16| Data + T : TX Shift Register |B|Dm+TX 1Bl Data + T | 1Bl Data + T
) 1 : Mormal IBI D t \ 1
Normal 1Bl Data Buner[ DATA > THLOY, DATA S THLD X EMPTY : I EMTPY DATA = THLOY EMPTY DATA 2 THLD | X EMFTY
L . i
masrr L Store Response Dascriptor in : IBIQEFF L Store Response Dascriptor in
MNormal Response Status Queue : Mormal Response Status Queue
Mormal Response Status Queue EMFTY VALID Normal Response Status Queue EMPTY X VALID
®Modified
Read Response Descriptor from Read Response Descripior from
Normal Response Status Queus Normal Response Status Gueue

Figure 26.46 13C Slave IBI Transfer Timing (2/2) Figure 26.46 13C Slave IBI Transfer Timing (2/2)
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Before After RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
26.3.23 PCA3C Protocol 26.3.2.3 PCN3C Protocol
(3) START Condition / Repeated START Condition / STOP Condition Issuing Function {3) START Condition / Repeated START Condition / STOP Condition lssuing Function
(b} Issuing a Repeated START Condition (b} Issuing a Repeated START Condition
T3C issues 2 Repeated START condition when the CNDCTL SRCND bit is set to 1. I3C issues a Repeated START condition when the CNDCTL SRCND bit is set to 1.
When the SRCND bit is set to 1, 2 Repeated START condition issuance request is made and [3C issues a Repeated When the SRCND bit is set to 1, 2 Repeated START condition issuance request is made and I3C issues a Repeated
START condition when the BCST BFREF flag = 0 (bus busy state) and the PRSST.CRMS bit = 1 (master mods). START condition when the BCST BFREF flag = 0 (bus busy state) and the PRSST CRMS bit = 1 (master mode).
A Repeated START condition is issued in the following sequence. [Repeated START condition issuance] A Repeated START condifion 15 1ssued m the following sequence. [Repeated START condifion 155uance]
» Release the SDAn line. * Release the 5SDAn hne.
* Ensure the low-level period of SCLn line set in STDBR.SBRLO[7:0]. * Ensure the low-level period of 5CLa line set in STDER SERELO[7:0] [ax EI-CI'BR_EBRLG['?:D]
* Release the SCLn line (low level to high level). * Release the 5CLo line (low level to hagh lavel).
# Datect 2 high level of the 5CLn line and ensure the time sat m STDBR.SBRLO[7-0] and the Repeated START * Dietect a high level of the 5CLn hine and ensure the time set in S-I'DBR.EBRLD['?:D:[W EXTBR.EBRLO[?:E] and the
condition setup time. Repeated START condition setup fime.
* Drive the SDAn line low (kigh level to low level). * Dnve the SDAD line low (lugh level to low level).
* Ensure the time set in STDBE.SBRHO[7:0] and the Repeated START condition hold time. * Ensure the time set in STDBE.SBRHO[7:0] [m' EXTBE_EBRHO[7 :glind the Repeated START condibion hold hime.
» Dirive the 3CLa line low (kigh level to low level). * Dnve the 5CLn line low (hizh level to low level). Addition
= Detect a low level of the 5CLn line and ensure the low-level period of SCLn line set in STDBE_SBRLO[7-0]. * Datect a low level of the SCLn line and ensure the low-level period of SCLn line setin S-I'DBR_SBRLD[T:D]
NOTE ( ExTBR.EBRLO[7:0]
When issuing Repeated START conditions request, please write the slave address to NTDTBPO after confirming Addition Addition
CNDGCTL.SRCND = 0. Data written in the period of GNDCTL.SRCMD = 1 is not forwarded because retransmission NOTE
condition before the occurrence. When issuing Repeated START conditions request, please write the slave address to NTDTEPD afier confirming
CHDCTL.SRCHD = 0. Data written im the period of CNDCTL.SRCHND = 1 is not forwarded because retransmission
condition before the cocurrence.
(TD issue a Repeated START condition in Hs-mode, follow the steps below. A
1. Wait until PRSTDBG.5COLY = Ob. @
2. Set EXTBR.EBRHO[7:0] to satisfy the hold time of the Repeated START condition.
3.  Setthe CNDCTL.SRCHND bit to 1b.
4.  After confiming CNDCTL.SRCMD = Ob, wait until PRSTDBG.ZC0OLV = 0b.
8. 5Set EXTBR.EBRHO[7:0] according to the High percd of the SCL clock in Hs-mode.

\ 8. Write the slave address to NTDTBPO. )
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26.3.2.2  PCI3C Protocol
(3) START Condition ! Repeated START Condition ! STOP Condition lssuing Function

(b} Issuing a Repeated START Condition

[Start condition [ssuing operation] ame [Restart condition Issuing opembion] I R
EBRHOT] SERLO[TO i [ SEFLOFO) ‘l.lsam.cn:u] SERHOT] ; E=RLOF:
< > — % » + 'r'-
= P lssue siart Ilr = . bh__ Eh-Izmerzilzﬂ: Ir
s mern WM T B0A _AcKmAcH conditon | W |
(e phnnrnfuiinnrinnnu” e ] e
BFREF BFREF
CRKE CRME
TRMD TRAD
TDEEFD TOBEAD
ETCNDDF ETCNDOF ;
BTCHD —J [ sroMD ] L o
Wirke 1 io STCHD bE Accept start condiSon issuanoe Wit 1 bo SRCMD B Accept restant condBon ssuance

Figure 26.57 START Condition / Repeated START Condition Issue Timing (STCHND and SRCND bits)

Figure 26.58 shows the operation to 1ssue a Kepeated START condition after the master tlansmﬁsin
START condition 1zsuance after the master transmission) ]

# Imitial setting. For details, refer to Section 26.3.3.1, Initial Setting Flow.

After

26.3.2.3

RCN3C Protocol

(3] START Condition / Repeated START Condition / STOP Condition Issuing Function

(b} lszuing a Repeated START Condition

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

®Modified

[Etart cond®on Issung operadon]

SERHOTO]

= lmsue st
SO condBon

SCL

SERLOTO

y

TOEERD I

ETCMDOF
sToaD 7 R

irtie 1 to ETCMD b

Acreqt st condition Issuance

SERLO[TO
EERLO[FI]

SERHO[T.O
EERHO[7.O

®Modified |

TOE=FT

STCHDOF

N

ERCHD

‘irtie 4 to ERCHD bt

|
| .

Accept restart conditon issuance

Figure 26.57

START Condition / Repeated START Condition Issue Timing (STCHD and SRCMD bits)

Figure 26.58 shows the operation to 15sue a Kepeated START condition after the master transmission.

[ [Fepeated START condition issuance after the master fransmission]

# Initial setong. For details, refer to Section 26.3.3.1, Initial Setting F

low.
Modified
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Before After
26323  BCI3C Protocol

26.3.23  PCI3C Protocol
(3) START Condition ! Repeated START Condition ! STOP Condition lssuing Function

(3] START Condition / Repeated START Condition / STOP Condition Issuing Function
{c) lssuing a STOP Condition

(c) Issuing a STOP Condition

I3C 15zues a STOP condihon when the SPCHD bat in CNDCTL 15 set fo 1. I3C issues 2 STOP condition when the SPCND bat in CWDCTL 15 set to 1.

When the SPCHND bit 15 set to 1, a STOP condifion 1ssuance request is made and I3C 1zsues a STOP condition when the

When the SPCWD bat 15 set to 1, a STOP condition 15suance request 15 made and I3C 15sues a STOP condihon when the
BCST BFREF flag =0 (bus busy state) and the PRSST MST bit = 1 (master mode).

BCST BFREF flag = 0 (bus busy state) and the PRSST.MST bit = 1 (master mode).

A STOP condrfion 15 1ssued m the following sequence. A STOP condition 15 1ssued in the following sequence.

[STOP condifion 1ssuance] [STOP condition 155uance]

—Addition
# Dve the SDAn line low (hegh lavel to low level). # Dinve the 5DAn line low (lugh level to low level).
* Ensure the low-level penod of SCLn hine sat i.\:[STDB]LSB:RLO[T:D]_ ] * Ensure the low-level peniod of 5CLn hine set in STDBR_SBE_L(}[TZG{BI EXTBE EERLO ['?:C'].]

# Felease the SCLn line (low level to ugh level).

# Release the SCLo line (low level to high level).

* Detect a high level of the SCLn hne and ensure the fime set i:{STDER_SBRHD['?:U]]md the STOP condition setup * Datect a high level of the SCLo hne and ensure the time set 1n STDBE.SBREHO[7:0] br EXTBE.EBEHO ['?:U]]and
fime.

the STOP condifion setup fime.

#* Ralease the SDAD hne (low level to high level).

* Release the SDAn hine (low level to high level). Modified

* Ensure the time set L{L S'I'DBFLSB'R_[D[“?:B]]H.& the tus free time.
# Set the BFREF flag to 1 (to release the bus mastershap).

* Ensure the ime set m[BFRECDT.FEECYC[S:D] d the bus free time_
# 5ot the BFEEF flag to 1 (to release the bus mastership).

MoTE

To issue a STOP condition in Hs-mode, follow the steps below
1. Wait until PRSTDBG.SCOLV = Ob.

Set EXTBR.EBRHO[7:0] to satisfy the setup time for the STOP condition.
Set the CHDCTL.SPCHD bit to 1b.

2
3
4. Wait until CNDCTL.SPCHND = Ob.
5

Set EXTBR.EBRHO [7:0] according to the High pericd of the SCL clock in Hs-mode.
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After

26.3 Operation
26.3.2 Details of Function

26.3.2.3 PCI3C Protocol
(3} START Condition ' Repeated START Condition ! STOP Condition Izsuing Function

&Modified ]&Modified ]

Before

26.3 Operation
26.3.2 Details of Function

26.3.2.3  PCN3C Protocol

(3} START Condition ' Repeated START Condition ! STOP Condition Izsuing Function
(c) Issuing a STOP Condition (c) Issuing a STOP Condition

‘ / / _
BEAL tims H Y Setup Gme
‘ I ESLOTOY I : SERLO{TOY SBRHOMI SERLO[T-O) ESRHOTI ESRLOMIY SERHOITONY - —Bus fee Eme
Seor :mﬁ et SRl [ ESRLOMI [émﬂbé__] =F-E“°|5ﬂf_mmum i ESALOT ] EBRHOTA] | | ESFLOMD ESRHOT ] [ eSO J| (EEmHOr FRECYIED /
- Le 2 L " o L & = r . - H . - i g b -\ - -
BCL 7 sc6L T 8 5 =
2 £ Issue chop i : _ 1] lssue siop
N b ACHINACE, condtion o4 T =0 W ACHINACK condion
@‘l o Ay A A A A N A g A g (R R AR A Ty U Uy U iy U iy i iy U Iy U U i iy LT
EFSEF
TRMD Modified
TOEEFD TDEEFD
SFCNDOF T EFCHDDF HIRM NI IRITNIN ]| S—
SPCND | II EPCHD + ] -f
Wit 1 I SECND bE Arcept stop condition ssuance et SFCNDOF Mag tod Wirit= 1 bo SPCHD BE L Arpept siop condBon Issuance Set SPCHMDOS Tag o 0

Figure 26.50 STOP Conditicn Issue Timing (SPCHD bit) Figure 26.50  STOP Condition Issus Timing (SFCND bit)
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Async Mode 1 (Asynchronous Advanced Mode)
For timing control in Async Mode 1, set the ATCTL register if necessary.

m 13C Master

This IP has counters of MREF (32 bits), MSyncCNT (32 bits) and MC2 (16 bits) for Async Mode 1.
* MREF Counter

When ATCCNTE.ATCE 1s enabled, it starts counting.

It captures as MREF at the SCL rise edge next to ACK for the IBI transmitted from the I3C Slave.

The MREF extension method described in *1) I3C Master” of Section 26.3.2.3(9)(b), Async Mode 0
(Asynchronous Basic Mode) 1s also possible m Async Mode 1.

* MSyncCNT Counter

When ATCCNTE ATCE 1s enabled, 1t starts counting.
It captures as MSyncCNT for each aME (SDA falling edge of START condition) and store it in the capture register.

& MC?2 Counter

After enabling ATCCNTE.ATCE. 1t counts up from the SCL nise edge next to ACK for the IBI transmutted from the
I3C Slave to the SCL rise edge next to the Thbit after Mandatory Byte and capture it as MC2.

The MREF and MC?2 capture values are stored next to the IBI Status Descriptor when the IBI 1s received from the I3C
Slave with the DATBASm DVIBITS bit set to 1. (Same as Async Mode 0)

13C Slave

This IP has counters of SC1 (16 bats), SC2 (8 bats) and aME_TICK (8 bits) for Async Mode 1.
¢ SC1 Counter
After enabling ATCCNTE ATCE. it counts up from SC1 count m'ggtc the first aME and capture it as SC1.

Note 1. SW or external trigger can be selected by selection bits.
The SC1 count trigger select method described in “2) 13C Slave” of Section 26.3.2.3(9)(b), Async Mode 0

(Asynchronous Basic Mode) is also possible in Async Mode 1.

® SC2 Counter

. . . . Deleted
After enabling ATCCNTE ATCE. it counts up from SCL rise edge next to ACK for the IBI transmitted from I3C

Slave to SCL nise edge next to That after Mandatory Byte and capture 1t as SC2.

Modified

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

After [ )

(C) Async Mode 1 (Asynchronous Advanced Mode)

Modified For timing control m Async Mode 1, set the ATCTL register if necessary.

1) 13C Master
This IP has counters of MREF (32 bits), MSyncCNT (32 bats) and MC2 (16 bats) for Async Mode 1.
* MREF Counter

When ATCCNTE ATCE 1s enabled, 1t starts countmg.

It captures as MREF at the SCL rise edge next to ACK for the IBI transmutted from the I3C Slave.

The MREF extension method descnibed m “1) I3C Master” of Section 26.3.2.3(9)(b), Async Meode 0
(Asynchronous Basic Mode) is also possible m Async Mode 1.

* MSyncCNT Counter

When ATCCNTE ATCE 1s enabled, 1t starts counting,
It captures as MSyncCNT for each aME (SDA falling edge of START condition) and store it 1n the capture register.

* MC2 Counter

After enabling ATCCNTE.ATCE, it counts up from the SCL rise edge next to ACK for the IBI transmitted from the
I3C Slave to the SCL rise edge next to the Tbit after Mandatory Byte and capture it as MC2.

The MREF and MC2 capture values are stored next to the IBI Status Descriptor when the IBI 1is received from the I3C
Slave with the DATBASm DVIBITS bit set to 1. (Same as Async Mode 0)

2) 13C Slave
This IP has counters of SC1 (16 bits), SC2 (8 bits) and aME_TICK (8 bits) for Async Mode 1.
¢ SC1 Counter
After enabling ATCCNTE.ATCE., 1t counts up from SC1 count trigger to the first aME and capture 1t as SC1.

® SC2 Counter

After enabling ATCCNTE ATCE, it counts up from SCL nise edge next to ACK for the IBI transmitted from I3C
Slave to SCL rise edge next to Thit after Mandatory Byte and capture 1t as SC2_
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26.3.2.4  Error Detection

(1) SDR Error Detection|and Recovery Memodsl for 13C Slave Devices [12C mode]
The seven emror types summanzed in Table 26.14 are supported for all I3C slave devices. Each emmor type 15 further

explamed below the table.
Table 26.14  SDR Slave Ermor Types _ -~
Ermor Type Drescription Ermor Detection Method Ermor Recovery Method
S0 Broadcast address/W (= HTEW) or ~ Detect any of the following: Enable HDR. EXIT Detector and
Dynamic address/RW H'3EW ignore all other pattems
HEBEW
HEEW
HTEW
HTAW
HTCMW
HTFW
HTER
51 CCC code Parity check. using T-Bit Enable HDR. EXIT detector and
neglect other pattems
52 Winte data Parity check. using T-Bit Enable STOP detector and neglect
other pattems
53 Assigned address during Dynamic Parity check. using PAR Bit Generate MACK (after PAR). then
address arbitration wait for another Repeated START
and TER to re-fransmit the
Prowvisicnal ID
54 HTER after Sr during Cynamic Dietect any value other than HTER Generate MACK (after HTER). then
address arbiration after Sr during Dynamic Address enable STOP Detector and ignore all
Arbitration other patterns
55 Transaction after detecting CCC Detect illegally formatted CCC Generate MACK (after Slave
Address), then enable STOP Detector
and ignore all other pattems
56 (optional)  Monitoring ermor Slave detects (throwgh monitoring) Stop the transmission, then enable

it intended to transmit (Does not ap

that transmitted Data differs from wh
during Dynamic address a‘bi'u'atil:-nﬁ

STOP Detector and ignore all other
pattems

Deleted

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

26.3.2.4  Error Detection

{1) SDR Error Detection for 13C Slave Devices [I3C mode]

The =even amror types summarized in Table 26.14 are supperted for all I3C =lave devices. Each amror type 1= further

explamed below the table.
Table 268.14  SDR Slave Emor Types
Ermor Type Description Emor Detection Method
50 Broadcast address/W (= HTEW) Detect any of the following:
or Dynamic address/RW H3EMW
H'SEW
H'aEW
H78W
HTAW
HTCAW
HTFMW
HTER
51 CCC code Parity check, wsing T-Bit
52 Winite data Parity check, wsing T-Bit
53 Assigned address duning Parity check, using PAR Bit
Cynamic address arbitration
=4 HTER after Srduring Dynamic  Defect any value other than HTER after Sr during Dynamic Address
address arbitration Arbitration
56 Transachion after detecting CCC  Detect Begally formatted CCC
56 (optional) Monitoring emor Slave detects (through monitoring)) that transmitted Data differs from what it

mtended to transmit {Does not apply during Dynamic addness arbitration)

© 2026 Renesas Electronics Corporation. All rights reserved.
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Before

26.3.2.4  Error Detection

Deleted

(2) SDR Error Det&ctiur*and Recovery Metho dsl for 1I3C Master Devices [I3C mode]

The two ermor types summanzed in Table 26.15 are supported for all I3C master devices. Each emror type 15 further
explamed below the table.

Table 28.15

SDR Master Emor Types

-

Emor Type Description Ermor Detection Method Ermor Recovery Method
MO Transaction after sending CCC Detect illegally formatted CCC Stop the transmission, then send
STOP and retry the transmission.
M1 {optional) Monitering ermor Master detects (through monitoring) | Stop the transmission, then send
transmitted data different from what it | STOP and retry the transmission.
intended to transmit (Does not apply
during Dynamic address arbitration)
M2 Mo response to Broadcast address Master detects NACK after Broadcast| Upon detection of MACE, master

[(HTE)

address (H'TE) transmission

transmits HOR exit pattern followed
by STOP

(& P

Deleted

. After
: 26.3.2.4  Error Detection

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

(2) SDR Error Detection for 13C Master Devices [1I2C mode]

The two error tvpes summarnized in Table 26.15 are supported for all I3C master devices. Each emror type 15 further
explamed below the table.

Table 28.1%  SDR Master Emor Types
Ermor Type Dreseription Emor Detection Method
MO Transaction after sending CCC Detect Begally formatted CCC
M1 {optional) Monitoring emor Master detects (through monitoring) ransmitted data different from what it
mtended to transmit {Does not apply during Dynamic address arbitration)
M2 r_\IHoTreE?pnnse to Broadcast address  Master detects NACK after Broadeast address (HTE) transmission
| |
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Before After
26.3.2.4  Error Detection| 26.3.24  Error Detection|
(6) Error Recovery Operation [I3C mode] (6) Error Recovery Operation [I3C mode]
When an ervor occurs, the INST INEF, NTST TEF and NTST TABTF flags are set to | according to the cause of the [ a) Error Recovery Operation Addition
ervor, or the interrupts associated with each flag are asserted (when detection and inferrupts are enabled )
There iz a possibality of commumication error or internzal module error. - N

Wkhen an error occurs, the flags of INSTINEF, NTST.TEF, HSTS.TEF and NTST. TABTF are set to 1b according to

The I3C master must perform an error recovery flow according to the followmg case:
the cause of the error.

# When TEF 15 datected.
Or the interrupts INT_n3c_ierr_n, INT n3c terr nand INT_ndec_abort n associated with each flag are asserted. (When

detection and mterrupts are enabled )

There iz a possibility of commumication error or [3C mmternal error.

If an ervor oecurs, I3C will be suspended. (BCTL RSM becomes 1b.} After I3C is suspended, the application mmst write
the value 1b to the BCTL ESM bit to resume I3C operation and recover from the suspended state.
\

J
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Before After

Figure 26.99 and Figure 26.100 show the emor recovery flow. Figure 26.99 and Figure 26.100 show the emmor recovery flow.

- N D

-
.

Emar recovery operation

[1) Transmission amort processng

Read all Response Descriptor and ] [1] Read all FIFD data by refeming to the NQSTLV register.
IBl Status Descriptor Check the status and DATA_LENGTH.
e iy | -
e rrocin o Read all Rx data FIFO and ) .
] el 181 data FIFD [2] Read all FIFQ data by refeming to the NDBSTLY register.
T ———— | —
Clear Command and Tx data FIFO by
i =<3 S RSTCTL register [3] Flush Command Queue and RxTx Data FIFO
e |
— 1 Set BCTL.RSM to 1 4] BCTLRSM bit clear

bl

[ S| o
Cr—— 1 " Witing for RSM ba c.M [5] Waiting for BCTL.RSM bit clear™”
= — T _BCTLRSM =0 _—
= Ly T —
Yes

BTCNT BCNTIA Dj-HED?
(A4 ames)

1 .l\_ End of Error recovery operation __,-"I

BN EITCNT I not werng, 132
Zuare,

Note 1. The Command Descriptor can be writien to the Command Queue via writing to the Command Queue Port (NCMDQP) before
- the REM bit is cleared.

Usethe QUTCTL regiser o lssue:
25TOR contion.

( End of Emor ecovery opesation )

Note 1 If the transfer is not aborted due to an error, set the BCTL.ABT bit to 1 and then abort the transfer. Figu re 26.00 EIE.I'I'IFI'E' of Errar REG{I\"EQ,I' 'D‘FIE'FEHCIF‘I Flowchart for 120 Master
Note 2. When writing to the CRMS bit, set PRSST_.PRSSTWP bit to 1 at the same time.

Note 3. When writing to the SDOC and SCOC bit, set OUTCTL.SOCWP bit to 1 at the same time. \ /

Modified

\ Figure 26.99  Example of Error Recovery Operation Flowchart for I3C Master J

© 2026 Renesas Electronics Corporation. All rights reserved. Page 83 [ | z E N ESAS



Before

-

o)

R al Reosive Siais Desorptor and
Response Desaipior

‘ Read all Rx data FIFO ‘

[1] Read 31 FIFD dta by referming fo the
NQSTLY 3 NRSCSTLV reglsters
Cheok the stafus and DATA_LENGTH.

[2] Re=ad 3l FIFD diata by referming o
e NDESTLW regster.

] Flush Command Gueue and RuTx
Data FIFD

Clear Command and T data FIFG:
By RSTCTL regater

4] Check tha Bus Condtion

5] Read SDATEAS].SDDYAD [6:0]

‘ Read SOATEASD. SODYADIED] ‘
and hold the vaiue.

SetRSTCTLINTLRST o 1 and
SetRSTCTLINTLAST 100

1 - L1 L1

[E) \ntemal somware reset

g for Bus Avallabie Con MO
(BCSTEAVLF = 1) 7
YES

m BAVLE.
rihe bus chianges, lssue an Infemal

Set RSTCTLINTLRST Iod

Wiite Dack the waiue of

[E] WiTte Diack: the Pakl vahie of
SDATBASD.SDOYAD 6: 0.

:| SOATBASQ SODYADIED]

~

End of Emor recovery cperation J

After

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Emor recovery operation

Read all Receive Status Descriptor and
Response Descriptor

Read all Rx data FIFO

Clear Command and Rx/Tx data FIFD
by RETCTL register

SetBCTLRSM to 1

-
\

™

1 [1] Read all FIFO data by refeming fo the MQSTLV and
NRSQSTLV registers.
Check the status and DATA_LEMGTH.

[2] Read al FIFO data by refeming to the NDBSTLV register.

[3] Flush Command Quewe and Rx'Tx Data FIFO

4] BCTLRSM bit clear

it
T e,

e e

T __(BCTLREM =07 __—"

—

rr'es-

.\ End of Error recovery operation >

" Waiting for RSM bt clear .

[5] Waiting for BCTL.RSM bit clear™!

Addition

MNote 1. The Command Descriptor for issuing 1Bl can be written to the Command Quews via writing to the Command Queue Port
[MCMDQP) before the RSM bit is cleared.

Figure 26.100 Example of Error Recovery Operation Flowchart for I3C Slave

\S

Figure 26100 Example of Error Recovery Operation Flowchart for 13C Slave .
Modified
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Before After
4 N\
When I3C Slave recovers from an error according to the emor recovery flow, after sething BCTL ESM to 1b,
— (none) BCTL RSM becomes Ob after detecting 2 state in which Bus Available period communication is not performed on I3C
Bus.

If commumication ocows on the I3C bus within the Bus Available penied, BCTL ESM will not be set to b and emor
recovery will not be completed, and a WACK response will be ransoutted.

(b} Master Error Detection and Escalation Handling

If the Master doss not recerve an ACK of 2 trapsmitted private Mezsage to 2 Slave and Steps 1 and 2 desenbed 1n
Chapter 5.1.10 2.4 of MIPI I3C Spee v1.0 fail, the proceszing flow of Step 3 shown in Figure 16,101 and Fizure
26.102 1= followed.

- J
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Before

— (none)

After

[1] BUSE and BFRECOTFREGYC [E:0]
setting

AL BFRECDT FRECYC [ OF
‘A seling BUSE - 1 in e scftware.
‘52t Enough time 10 Wite 1 the QUTCTL
rgeer

5] skance of i3l ErO30C3s a0aress
B 3t RV B8 3 AGK Bt

[
I [E——— I

RENESAS TECHNICAL UPDATE

SCL, SOA seting low (4, [Y])
‘Subroutine for selfing
ScLanasoa

Aot wait ime-
Waltfor e SCL High o fow
@4 penog.

Endof 501, 5DA setinglow

3 Issuance of Braadcast adiress and
51 amiraton st check

141181 receplion and NACK response

RO bt 30 NACK Fespanse bt

Es
S8 BFRECOT FRECYCIE0] o onginal
vakie
SHBCTLBUSER 1

End of Escaation Hanaing

7] ssEnce of STOR Conation

[F] BUSE and BFRECOT FRECYC[E- 0]
seting

6] IsSUancE of HOR Ext Pattem
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Before

— (none)

After
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-

~

Case 1) No 1Bl Arbitration

SCL

SDAfout)

Flowchart
process number

Case 2) 18] Arbitration

A0 oW Aok

Address TER | RnW | ACKNACK, HDR Exit Pattem | STeP

[E] Bl & [ m ]

sDAfwt) | 26 | A5 | A4 | A3 | AZ | A1 | AD | R | we [
START | 'BrosdcastAddress7ER | e | ACKNAGK ' HORE<tPaten | STOP |
Flowchart - -
process number = B3] and jume to [4] € m
@gure 26 102 Escalation Handling timing chart for 13C Master J

© 2026 Renesas Electronics Corporation. All rights reserved.

Page 87

RLENESANS



RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
After

26.3.3 Operation
26.3.3.1  Initial Setting Flow
(2) 13C Initial Setting Flow

Before

26.3.3 Operation
26.3.3.1  Initial Setting Flow

{2) 13C Initial Setting Flow

( 13C Master initial setting 13C Slave initial setting )

| Set RSTCTL.RI3CRST to 1 | Set RSTCTL.RIZCRST to 1 |

= -

r"d_\."\l'_a_\EHg for reset com ple;iaﬁh_h - .
___ RSTCTLRIZCRST =

N
N

( 13C Master initial setting ) ( 13C Slave initial setting )

| SetRSTCTLRI3CRST to 1 | | Set RSTCTL.RI3CRST to 1 |

ting for reset comple
___ RSTCTLRIZCRST

Waiting for reset completion
RSTCTLRI3CRST =07

Waiting for reset completion
RSTCTLRI3CRST =07

| Yes T ves
Set RS = cet RS =
| set R"TCTL"NTLT’T ot | | Set R"TCTL"NTLTT ol | | Set RSTCTLINTLRST to 1 | | Set RSTCTLINTLRST to 1 |
N =
| Set PRTS.PRTMD r ] | | Set PRTS.PRTMD r 0 | | Set PRTS.PRTMD to 0 | | Set PRTS PRTMD to 0 |
| Clear RSTCTLINTLRST to 0 | | Clear RSTCTL.INTI|.RST toD | Clear RETCTLINTLRST B 0 | | Clear RETCTLINTLRET 100 |
| Set MSDVAD register | | Set SVCTL regis[er| | | Set MSDVAD register | | Set SVCTL register |
DAT, i DAT settings | = DAT settings
. i DAT settings a
‘ SetfDATAUTOM and|DATBASM registers ‘ ‘ Set SDATBASO "99|'Ster ‘ Set DATBASM registers ‘ Set SDATBTSG register
|
" DCT settings -
Clock settings - DCT settings
s 5 Set SVDCT, SDCTPIDL and SDCTPIDH Clack settings g
Deleted :eegtitheEr’:C KCTL, STDBR and EXTER registers Set REFCKCTL, STDBR and EXTBR Set_:ﬂt\.JDCT SDCTPIDL and SDCTPIDH
registers registers

| " Clock settings
Queue/Buffer Threshold settings ‘ o o isters ‘
Set NGTHCTL register Set REFCKCTL and STDBR reqgisters

Set NTBETHCTLO register |
T l Oueie/Rufier Thrashald sefinas |

Clock settings
Set REFCKCTL and STDBR registers

Queue/Buffer Threshold settings
Set NQTHCTL register
Set NTBTHCTLD register
T | Ouene/Ruffer Thrashald asttinns |

1 1
1 1 1 1
1 1
L | L |
| Set BCTL BUSE to 1 | Set BCTL.BUSE to 1 | | SetBCTL.BUSE to1 ‘ | Set BCTLBUSE to 1 |
C End of 13C Master initial setting D) ( End of I3C Slave initial setting ) ( End of I3C Master initial setting J (_ End of 13C Slave initial setting )
Figure 26.116 Example of I3C Initialization Flowchart Figure 26.118 Example of I3C Initialization Flowchart
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Before :  After
. RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
26.3.3 Operation 26.3.3 Operation

26.3.3.3 Master Mode Communication Flow 26.3.3.3 Master Mode Communication Flow

(2) I1*C Master Reception Flow (Single Buffer Transfer) (2) I*C Master Reception Flow (Single Buffer Transfer)

. H Py N - Wt

e [ —— D] [ H C e Mammrrcepaon (Ege auen D == ihesa
| <= :Reat H | B

0 i 7 e e H 0 i | s

2] Caeck 1°C bus eccupation and lszae
2 2TART condion.

2] Check 1°C bus occupation and lzzus
2 2TART condiion

— NTETTDEEFD - 17 —

Modified
P ——

R ana check ATK

[ [ ——

[3] Transme e siave address tolawed by

I—(—i R and check ACK
e

=g P
I:EB
_— EITNACKDF - 07 P —
= R
= i
. p—— ] wenmnar

28 ICITRCTLAWED 1

7 weemwar

o : S
wo R : W e —
—— NTET ADEFED - 17 = NTETROBFFD-1 —

— : — -

— Tt - 2
T?zs H Tvss

| e — | |

[ —— |
| 1 Read e inst catn

7] Resa me et cana,
reieaze SCL By Me ACKCTLACKT 22mng
and lzzue 3 3TOP condion.

elease OCL by iz ACKCTLACKT se8ing
and ta2uz & STOP conditen :
: [ 201 CNDETLEPCHD fa 1 | |

[ Rpe—p—— |
R —

| e —— | [| e ]

| e s o | ]
Deleted 1 [B] Check 3TOF condtion i

[B] Check 5TOR conition lasuance

: \ prer— \

| e e— |

5] Procesang for the mext wanzter cperazon

S ——
| e | ! e

(e ) : ( cenreimm s

Figure 26.119 Example of 12C Master Reception Flowchart (7-bit Address Format, 1 or 2 bytes) Figure 26.121 Example of I°C Master Reception Flowchart (7-bit Address Format, 1 or 2 bytes)
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Before

26.3.3 Operation
26.3.3.3 Master Mode Communication Flow

(2) I*C Master Reception Flow (Single Buffer Transfer)

3] Transimit e slave address folowed by
R and check ACK

] 4] Perform dummy read

191 Rt roenea cata nc pepare o recening

‘ Set ACKCTL ACKT |
[5] Set e acsnowseagement and read
| data of astyle - 1 byte).
‘ Aed the NTDTBRD register |
VEs
‘ Clsar BST.SPCNDOF 100 | | Clear BST.SPCNDDF 100 | [T —
| conaton.
‘ Set CNDCTLSPCND T 1 | | 56l CNDCTLSACHD o | |
| |
‘ Read the NTDTERD register | | Perform dummy read of NTDTERD register |

Deleted

Figure 26.120 Example of 12C Master Reception Flowchart (7-bit Address Format, 3 bytes or more)

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
. After

26.3.3 Operation

26.3.3.3  Master Mode Communication Flow
(2) I*C Master Reception Flow (Single Buffer Transfer)

51 Tranemit N siave 300ress Tolowed by
R a1 chect ACK

:| 4] Perfoem oummy read

161E30 roetved 5t and prepre or recehng

| Set ACKCTL ACKT |
1E] Set e acnoweagement and s
ata o ast oyt - 1 Dyte].
| Read he NTDTSP register |
=3
| Clear BST SRCNDOF 1010 | | Clear BST SPCNDDF 0.0 ‘ 7] Read tnal data and lesue 2 §T0R
| ‘ conazon.
| Se1 CNDCTL.SPOND I 1 | | S8LCNDCTL SPCND 101 ‘
| Rea M2 NTOTSPD fegater | ‘
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Before
26.3.3 Operation

26.3.3.3 Master Mode Communication Flow

(6) 13C Master Wake-Up Flow

13C Master Operation
|

BCST.BFREF =17
Yes

RSTCTLINTLRST=0
(& BCTL.BUSE = 1)

BSTEWUCNDDE =1,
BIE.WUCNDDIE =1

WUCTLWUFE =1

WUCTLWUFSYNE =0

*

INIE = H'0000_0000,
BIE =H0100_0000,
HTIE = H'0000_0000,
NTIE = H'0000_0000

( Stop TCLK and PCLK supply to R13C )

Wake-Up Interrupt

| WUCTL WUFSYNE = 1 |
l¢

No

WUST WUASYNF =07

Figure 26.124 Use Case of [3C Master Wake-Up

11 Waius free and R-13C stay in the standby state.

[2] Negate internal reset if assert the internal reset.

71 [3] |WUCTL WUACKS is set up according to each mode.
(Normal Wake-Up mode 1/Normal Wake-Up mode 2)
Wake-Up Interrupt is enabled.

[4] Wake-Up function is enabled.

:| [51 6, of operating state is changed from|TCLK gynchronous to
TCLKJasynchronous.

[6] Interrupt requests are disabled except WUI

[f]1 Stop TCLK supply to R-13C, then stop PCLK supply to R-13C.
(R-13C will continue to receive
[8] Start system clock and TCLK supply to R-13C by Wake-Up interrupt
(address match), then start PCLK supply to R-13C.
of operating state is changed fromynchronous to

7 e e
synchronous.

[(Wake-Up Recovery by a Wake-Up Interrupt Triggered by the Match of the Slave Address)

After

26.3.3 Operation

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

26.3.3.3 Master Mode Communication Flow

(6) 13C Master Wake-Up Flow

I13C Master Operation
4
BCST.BFREF =17
Yes

RSTCTLINTLRST =0
(& BCTLBUSE = 1)

BSTE.WUCNDDE =1,
BIEWUCNDDIE =1

WUCTLWUFE =1

WUCTL WUFSYNE 0!

*

INIE = H'0000_0000,
BIE =H0100_0000,
HTIE =H'0000_0000,
NTIE =H'0000_0000

( Stop TCLK and PCLK supply fo R-13C )

Wake-Up Interrupt

-
i

‘ WUCTL.WUFSYNE = 1 |

Rl

WUST.WUASYNF =07

Figure 26.128 Use Case of |3C Master Wake-Up

]

]

[1] Wai bus free and R-13C stay in the standby state.

Modified

[2] Negate internal reset if assert the internal reset.

Modified
J Modified
/S

[5] R-13C of operating state i angedfron‘l F‘CLK!TCLK'
synchronous tq PCLK/TCLK asynchronous.

[3] [Wake-Up Interrupt is enabled.

[4] Wake-Up function is enabled

[6] Interrupt requests are disabled except WUI.

[f]1 Stop TCLK supply to R-13C, then stop PCLK supply to R-13C.
(R-13C will continue to receive
[8] Start system clock and TCLK supply to R-13C by Wake-Up interrupt

(address match), then start PCLK supply te
Modified

[9] R-I13C of operating g hanged from|PCLK/TCLK

asynchronous to CLK!TCLK ynchronous:

Modified

{Wake-Up Recovery by a Wake-Up Interrupt Triggered by the Match of the Slave Address)
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Before
26.3.3 Operation

26.3.3.4  Slave Mode Communication Flow

(1) I*C Slave Transmission Flow (Single Buffer Transfer)

L

All data traV;-
YES
-
T T —
e ——
—
BST.TENDF =17 _'_'_'_,____:—'—'_h::-
L — -
YES

Read the NTDTBPO register ‘

T —
—
—
—

[YES

Clear BST.NACKDF to O ‘

Clear BST.SPCNDDF to 0 ‘

( End of I°C Slave fransmission (Single Buffer) )

:| [[4] Perform dummy read to release the SCL ]

[5] Check STOP condition detection

[6] Processing for the next transfer operation

Figure 26.125 Example of IC Slave Transmission Flowchart (Single Buffer Transfer)

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
. After

26.3.3 Operation
26.3.3.4  Slave Mode Communication Flow

(1) I*C Slave Transmission Flow (Single Buffer Transfer)

d_——'-”"ﬂ_l_h“*—h__\_
NO — T
- All data transmitted ? Addition

YEs
-
T
NO __—
S BST.TENDF =17
— Es = Modified

‘ Read the NTDTBPO register :| [ [4] Perform dummy read ]

L _
N T

BST.SPCNDDF = 1;{{_#_,:‘:;-

[5] Check STOP condition detection

‘ Clear BST.NACKDF to 0 ‘

[6] Processing for the next fransfer operation

‘ Clear BSTSPCNDDF to 0 ‘

( End of °C Slave transmission (Single Buffer)

) Addition

Note 1. Normally, Master responds to the last byte with NACK, so when BST.TENDF=1, BST.NACKDF will also 1.
If BST.NACKDF is 0 after BST.TENDF=1, the master may be hung up, so reset 1I3C with RSTCTL.INTLRST.

Figure 26.127 Example of I°C Slave Transmission Flowchart (Single Buffer Transfer)
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Before
26.3.3 Operation

26.3.3.4  Slave Mode Communication Flow

(6) 13C Slave Wake-Up Flow

13C Slave Operation
<

BCST.BFREF=1?
Yes

RSTCTLINTLRST=0
(& BCTL.BUSE = 1)

BSTEWUCNDDE =1,
BIEWUCNDDIE =1

WUCTLWUFE =1

WUCTL. WUFSYNE 0

*

INIE = H'0000_0000,
BIE =H0100_0000,
NTIE = H'0000_0000

( Stop TCLK and PCLK supply to R-13C )

Wake-Up Interrupt

| WUCTL.WUFSYNE = 1 |

le

d

Ne

WUSTWUASYNF = 0?

Figure 26.132 Use Case of [3C Slave Wake-Up

e e 1 L

]
i
]

[11 Waus free and R-13C stay in the standby state.

[2] Megate internal reset if assert the intermnal reset.

Bl
(Normal Wake-Up mode 1/Normal Wake-Up mode 2)
Wake-Up Interrupt is enabled.

[4] Wake-Up function is enabled.

[5] R=3C of operating state is changed from| TCLKsynchronous to

[TCLK jasynchronous.

WUCTL.WUACKS is set up according to each mode. ]

[6] Interrupt requests are disabled except WUL

[7] Stop TCLK supply to R-13C, then stop PCLK supply to R-13C.
(R-13C will continue to receive)

[6] Start system clock and TCLK supply to R-13C by Wake-Up interrupt
(address match), then start PCLK supply to R-13C.

[9] R-3C of operating state is changed from| TCLK jasynchronous to

 TCLK gynchronous.

[(Wake-Up Recovery by a Wake-Up Interrupt Triggered by the Match of the Slave Address)

After

26.3.3 Operation

26.3.3.4  Slave Mode Communication Flow

(6) 13C Slave Wake-Up Flow

RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

I3C Slave Operation
F

BCST.BFREF=17?
Yes

RSTCTLINTLRST =0
(& BCTL.BUSE = 1)

BSTE.WUCNDDE = 1,
BIE.WUCNDDIE =1

WUCTLWUFE =1

WUCTL. WUFSYNE 0

*

INIE =H'0000_0000,
BIE =H0100_0000,
NTIE =H'0000_0000

( Stop TCLK and PCLK supply to R-13C )

Wake-Up Interrupt

| WUCTLWUFSYNE =1 |

le

-t

WUST.WUASYNF =07

Figure 26.134 Use Case of 13C Slave Wake-Up

o= r 1 L

]
]
]

111

[2] Negate infemnal reset if assert the internal reset.
Modified

3] [Wake—Up Interrupt is bled.

[4] Wake-Up function is enabled.

[5]

[€]

71
18]
9]

Wait] bus free and [3C stay in the standby state.

Modified

R-13C of operating state is changed fromlF’CLK.fTCLK '
synchronous to|PCLK/TCLK gsynchronous.

Modified

Interrupt requests are disabled except WUI.

Stop TCLK supply to R-13C, then stop PCLK supply to R-13C
(R-I3C will continue to receive)

Start system clock and TCLK supply fo R-13C by Wake-Up interrupt
(address match), then start PCLK supply to R-13C.

R-13C of operating sfate hanged from|PCLK/TCLK e
’ ehronouS Modified

asynchronous t
Modified

(Wake-Up Recovery by a Wake-Up Interrupt Triggered by the Match of the Slave Address)
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RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E

Before i After
26.4 Interrupt Sources 26.4 Interrupt Sources
26.4.1 Overview 26.4.1 Overview
Table 26.17 Interrupt Generation i
Table 28.17  Interrupt Generation
Support Support
Symbaol Interrupt Source Interrupt Flag FC 13CM 13C2M 13C5
e N Symbol Intermupt Source Imtermupt Flag Ic BCM  (13C2M | 12CS
13C_RESP | Mormal response status buffer full NTST.RSPQFF — v v v
(" INT_ridc_resp_n Mormal response status bufer full NTST_RSPQFF — v W v N\
13C_CMD | Mormal command buffer empty NTST.CMDQEF — v v v
INT_ride_cmd_n Mormal command buffer empty NTST.CMDQEF — v ¥ v
13C_IBI Momnal 1BI status buffer emptyfull NTST.IBIQEFF — v ¥ ¥
INT_ride_ibi_n Mormal 1Bl status buifer emptyifull NTST.IBIQEFF — v ¥ ¥
3G RX Mormal receive data buffer emphy/full NTST.ROBEFD ¥ v v v -
INT_ride m_n Mormal receive data buffer fu NTST_RDEFFD ¥ v ¥ ¥
3G TX Mormal ransmit data buffer emply NTST.TDBEFD ¥ v v v -
INT_ridc tx_n Mormal transmit data buffer empty NTST_TDBEFD ¥ v ¥ ¥
I3C_RCV | Momal receive status buffer full NTST.RSQFF — — ¥ v - -
INT_ri3c_rew_n Mormal receive status buffer full NTST_RSOFF — — ¥ ¥
I3C_TEMD | Transmit end BST.TEMDF ¥ — — —
INT_ri3e_tend_n Transmit end BST.TEMDF o — — —
13C_EEl Transfer emor or Start condition BST.STCNDDF v v v v -
event oocumence detection intermupt INT_ri3c st n Start condiion detection BST STCNDDF o v ¥ ¥
STOP condition BST.SPCNDDF ¥ o o o |NT_"3I3_5F_I'I STOP condition detection BST SPCHNDDF ¥ v v ol
detection intermupt INT_ri3c_nack_n MACH detection BST MACKDF ¥ — — —
HDR Exit Pattern BSTHDREXDF — v v v INT_ri3c_al n Arbatration bost BSTALF ¥ — — —
detection intermupt INT_ri%c_tmo_n Timeout detection BST.TODF v v v v
NACK detection BST.MACKDF ¥ — — — - — - - p
interrupt INT_ridc_ietr_n Mon-recoverable intemnal emo MST.INEF — ¥
Arvitration lost BSTALF - — — — INT_ri2e_terr_n Transfer Ermor NTST.TEF — v v v
intermupt INT_ri2c_abort_n Transfer Abort NTST.TABTF — v B v
Timeout detection BST.TODF ¥ v v v \_INT_ridc_wu_n Wake-up conditicn detection BST WUCNDDF ¥ v ¥ v )
intermupt
Note: +: Support
Wake-Up Condifion BST. WUCHNDDF v W v v —- Mot support
detection intermupt o o Modified
Note: FC: FC Master/Slave (Single Bufier)
MNon-recoverable INST.INEF — o v v [ACM: 13C Master
mtemal emor intermupt [C2M: 3C Secondary Master
Transfer Emor NTST.TEF — v v v [3CE: 13C Slave
ntermupt
Transfer Abort NTST.TABTF — v ¥ v
intermupt )
Mote: +': Support
—: Mot suppart
Mote: [|2C: FC Master/Slave (Single Buffer)
IZCM: [2C Master
I3C2M: 12C Secondary Master
I3CS: 13.C Slave
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RENESAS TECHNICAL UPDATE TN-RZ*-A0157A/E
Before After

26.5 Reset Descriptions : 26.5 Reset Descriptions
Table 28.18  Register States When Issuing Each Condition (5/11) i  Table28.12  Register States When Issuing Each Condi