E*)( l Renesas Electronics America Inc - R5F524UBADFB#30 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

RXv2

32-Bit Single-Core
80MHz

CANbus, 12C, SCI, SPI
DMA, LVD, POR, PWM, WDT
110

256KB (256K x 8)
FLASH

8K x 8

32Kx 8

2.7V ~ 5.5V

A/D 22x12b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)
Surface Mount
144-LQFP

144-LFQFP (20x20)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f524ubadfb-30

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f524ubadfb-30-4388405
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RX24U Group 1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.
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MTU3d: Multi-function timer pulse unit 3 RIICa: 12C bus interface
GPTB: General PWM timer RSCAN: CAN module
ICUb: Interrupt controller POE3A: Port output enable 3
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Figure 1.2 Block Diagram
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RX24U Group 1. Overview

Table 1.4 Pin Functions (2/4)

Classifications Pin Name /10 Description
Multi-function MTIOCO9A#, MTIOC9B#, 1/0 The TGRA9 to TGRD9 input capture inverted input/output compare
timer pulse unit3 MTIOCOC#, MTIOC9D# inverted output/PWM inverted output pins.
(MTU3d) MTCLKA, MTCLKB, Input Input pins for the external clock.
MTCLKC, MTCLKD
MTCLKA#, MTCLKB#, Input Inverted input pins for the external clock.
MTCLKC#, MTCLKD#
ADSMO0, ADSM1 Output  A/D trigger output pins.
General PWM GTIOCOA, GTIOCO0B 1/0 The GPT0.GTGRA and GPT0.GTGRB input capture input/output compare
timer (GPTB) output/PWM output pins
GTIOCOA#, GTIOCOB# 1/0 The GPTO0.GTGRA and GPT0.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTIOC1A, GTIOC1B 1/0 The GPT1.GTGRA and GPT1.GTGRB input capture input/output compare
output/PWM output pins
GTIOC1A#, GTIOC1B# 1/0 The GPT1.GTGRA and GPT1.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTIOC2A, GTIOC2B 1/0 The GPT2.GTGRA and GPT2.GTGRB input capture input/output compare
output/PWM output pins
GTIOC2A#, GTIOC2B# 1/0 The GPT2.GTGRA and GPT2.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTIOC3A, GTIOC3B 1/0 The GPT3.GTGRA and GPT3.GTGRB input capture input/output compare
output/PWM output pins
GTIOC3A#, GTIOC3B# 1/0 The GPT3.GTGRA and GPT3.GTGRB input capture inverted input/output
compare inverted output/PWM inverted output pins
GTETRG Input External trigger input pin for GPTO to GPT3
GTECLKA, GTECLKB, Input Input pins A to D for the external clock
GTECLKC, GTECLKD
GTADSMO, GTADSM1 Output  A/D conversion start request monitoring output pins
8-bit timer (TMR) TMOO to TMO7 Output Compare match output pins.
TMCIO to TMCI7 Input Input pins for the external clock to be input to the counter.
TMRIO to TMRI7 Input Counter reset input pins.
Port output POEO#, POE4#, POES8H#, Input Input pins for request signals to switch the MTU and GPT pins between
enable 3 POE10#, POE11#, POE12# the high impedance state or operation as general I/0 port pins
(POE3A)
Serial e Asynchronous mode/clock synchronous mode

communications

. SCK1, SCK5, SCK6, SCK8, 1/0 Input/output pins for the clock.
interface (SCIg) SCK9. SCK11 P putp
RXD1, RXD5, RXD6, RXD8, Input Input pins for received data.
RXD9, RXD11
TXD1, TXD5, TXD6, TXD8, Output Output pins for transmitted data.
TXD9, TXD11
CTS1#, CTS5#, CTS6#, Input Input pins for controlling the start of transmission and reception.
CTS8#, CTS9#, CTS11#
RTS1#, RTS5#, RTS6#, Output  Output pins for controlling the start of transmission and reception.

RTS8#, RTS9#, RTS11#

e Simple 12C mode

SSCL1, SSCL5, SSCL6, 1/10 Input/output pins for the 12C clock.
SSCLS8, SSCL9, SSCL11
SSDA1, SSDAS5, SSDAG, 110 Input/output pins for the 12C data.

SSDAS8, SSDA9, SSDA11
e Simple SPI mode

SCK1, SCK5, SCK6, SCK8, 1/0 Input/output pins for the clock.
SCK9, SCK11
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RX24U Group

1. Overview

Table 1.6 List of Pins and Pin Functions (100-Pin LFQFP) (1/3)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (TMR, MTU3, POE, CAC, GPT) (SCI, RSPI, RIIC, RSCAN) Others
1 PE5 IRQO
2 P02 MTIOCS9D, MTIOC9D# CTS1#, RTS1#, SS1# IRQ5, ADSTO
3 VSS
4 P00 IRQ2, ADST1
5 VCL
6 MD FINED
7 PO1 POE12# IRQ4, ADST2
8 PE4 MTCLKC, MTCLKC#, POE10# IRQ1
9 PE3 MTCLKD, MTCLKD#, POE11# IRQ2
10 RES#
1 XTAL P37
12 VSS
13 EXTAL P36
14 VCcC
15 PE2 POE10# NMI
16 PE1 MTIOC9D, MTIOC9D#, TMO5 CTS5#, RTS5#, SS5#, SSLA3
17 PEO MTIOC9B, MTIOC9B#, TMCI1, TMCI5 RXD5, SMISO5, SSCL5, SSLA2
18 PD7 MTIOC9A, MTIOC9A#, TMRI1, TMRIS5, TXD5, SMOSI5, SSDA5, SSLA1
GTIOC3A, GTIOC3A#
19 PD6 MTIOC9C, MTIOC9C#, TMO1, GTIOC3B, | CTS1#, RTS1#, SS1#, CTS11#, IRQ5, ADSTO
GTIOC3B# RTS11#, SS11#, SSLAO
20 PD5 TMRIO, TMRI6, GTECLKA RXD1, SMISO1, SSCL1, RXD11, IRQ3
SMISO11, SSCL11
21 PD4 TMCIO0, TMCI6, GTECLKB SCK1, SCK11 IRQ2
22 PD3 TMOO, GTECLKC TXD1, SMOSI1, SSDA1, TXD11,
SMOSI11, SSDA11
23 PD2 TMCI1, TMO4, GTIOCOA, GTIOCOA# SCK5, MOSIA
24 PD1 TMO2, GTIOCOB, GTIOCOB# MISOA
25 PDO TMO6, GTIOC1A, GTIOC1A# RSPCKA
26 PB7 GTIOC1B, GTIOC1B# SCK5
27 PB6 GTIOC2A, GTIOC2A# RXD5, SMISO5, SSCL5 IRQ5
28 PB5 GTIOC2B, GTIOC2B# TXD5, SMOSI5, SSDA5
29 VCC
30 PB4 POES8#, GTETRG, GTECLKD CTS5#, RTS5#, SS5# IRQ3
31 VSS
32 PB3 MTIOCOA, MTIOCOA#, CACREF SCK6, RSPCKA
33 PB2 MTIOCOB, MTIOCOB#, TMRIO, ADSMO TXD6, SMOSI6, SSDAG, SDAO
34 PB1 MTIOCOC, MTIOCOC#, TMCIO, ADSM1 RXD6, SMISO6, SSCL6, SCLO
35 PBO MTIOCOD, MTIOCOD#, TMOO TXD6, SMOSI6, SSDAG, MOSIA ADTRG2#
36 PA5 MTIOC1A, MTIOC1A#, TMCI3 RXD6, SMISO6, SSCL6, MISOA IRQ1, ADTRG1#
37 PA4 MTIOC1B, MTIOC1B#, TMCI7 SCK6, RSPCKA ADTRGO#
38 PA3 MTIOC2A, MTIOC2A#, TMRI7, SSLAO
GTADSMO
39 PA2 MTIOC2B, MTIOC2B#, TMO7, GTADSM1 | CTS6#, RTS6#, SS6#, SSLA1
40 PA1 MTIOC6A, MTIOC6A#, TMO4 SSLA2, CRXDO ADTRGO#
41 PAO MTIOC6C, MTIOC6C#, TMO2 SSLA3, CTXDO
42 VvCC
43 P96 POE4# IRQ4
44 VSS
45 P95 MTIOC6B, MTIOC6B#
46 P94 MTIOC7A, MTIOC7A#
47 P93 MTIOC7B, MTIOC7B#
48 P92 MTIOC6D, MTIOC6D#
49 P91 MTIOC7C, MTIOC7C#
50 P90 MTIOC7D, MTIOC7D#
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RX24U Group

1. Overview

Table 1.6 List of Pins and Pin Functions (100-Pin LFQFP) (3/3)
Power Supply,
Pin | Clock, System Timers Communications
No. | Control 1/0 Port (TMR, MTU3, POE, CAC, GPT) (SCI, RSPI, RIIC, RSCAN) Others
92 AVCCA1
93 AVCCO
94 AVSS0
95 AVSS1
96 P82 MTIC5U, MTIC5U#, TMO4 SCK6
97 P81 MTIC5V, MTIC5V#, TMCI4 TXD6, SMOSI6, SSDA6
98 P80 MTIC5W, MTIC5W#, TMRI4 RXD6, SMISO6, SSCL6
99 P11 MTIOC3A, MTIOC3A#, MTCLKC, IRQ1
MTCLKC#, TMO3
100 P10 MTIOC9B, MTIOC9B#, MTCLKD, CTS6#, RTS6#, SS6# IRQO

MTCLKD#, TMRI3, POE12#

R01DS0278EJ0100 Rev.1.00
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RX24U Group 3. Address Space

Single-chip mode™

0000 0000h RAM
0000 8000h Reserved area”
0008 0000h
Peripheral I/O registers

0010 0000h | On-chip ROM (E2 DataFlash)
0010 2000h (read only)

- Reserved area”™ =
007F C000h Peripheral I/O registers
007F C500h 2

Reserved area

007F FCOOh Peripheral 1/O registers
0080 0000h

= Reserved area” =
FFF80000n [ on.chip ROM (program ROM)
FFFF FFFFh (read only)

Note 1. The address space in boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM differs depending on the products.

ROM (bytes) RAM (bytes) E2 DataFlash (bytes)

Capacity Address Capacity Address Capacity Address

512 K FFF8 0000h to FFFF FFFFh | 32 K 0000 0000h to 0000 7FFFh 8K 0010 0000h to 0010 1FFFh
384 K FFFA 0000h to FFFF FFFFh

256 K FFFC 0000h to FFFF FFFFh

Note: See Table 1.3 List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.

Figure 3.1 Memory Map in Each Operating Mode
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RX24U Group 4. 1/0 Registers

e Longword-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.L #SFR_DATA, [R1]
CMP [R1].L, R1

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the I/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/O Registers

For numbers of clock cycles for access to 1/0 registers, see Table 4.1, List of /O Registers (Address Order).
The number of access cycles to 1/0 registers is obtained by following equation.*

Number of access cycles to 1/0O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral bus 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 are accessed, the number of divided clock
synchronization cycles is added.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the bus access from
the different bus master (DTC).

(4) Restrictions in Relation to RMPA and String-Manipulation Instructions

The allocation of data to be handled by RMPA or string-manipulation instructions to I/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.

(5) Notes on Sleep Mode and Mode Transitions

During sleep mode or mode transitions, do not write to the system control related registers (indicated by ‘SYSTEM’ in
the Module Symbol column in Table 4.1, List of I/O Registers (Address Order)).

RO1DS0278EJ0100 Rev.1.00 ENESAS Page 28 of 131
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RX24U Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (2/40)

Number of Access Cycles

Module Register Number of

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 6420h MPU Region-4 Start Page Number Register RSPAGE4 32 32 1ICLK
0008 6424h MPU Region-4 End Page Number Register REPAGE4 32 32 1I1CLK
0008 6428h MPU Region-5 Start Page Number Register RSPAGES5 32 32 1ICLK
0008 642Ch  MPU Region-5 End Page Number Register REPAGES 32 32 1I1CLK
0008 6430h MPU Region-6 Start Page Number Register RSPAGE6 32 32 1ICLK
0008 6434h MPU Region-6 End Page Number Register REPAGE6 32 32 1I1CLK
0008 6438h MPU Region-7 Start Page Number Register RSPAGE7 32 32 1ICLK
0008 643Ch  MPU Region-7 End Page Number Register REPAGE7 32 32 1I1CLK
0008 6500h MPU Memory-Protection Enable Register MPEN 32 32 1ICLK
0008 6504h MPU Background Access Control Register MPBAC 32 32 1I1CLK
0008 6508h MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 1ICLK
0008 650Ch  MPU Memory-Protection Error Status Register MPESTS 32 32 1I1CLK
0008 6514h MPU Data Memory-Protection Error Address Register MPDEA 32 32 1ICLK
0008 6520h MPU Region Search Address Register MPSA 32 32 1I1CLK
0008 6524h MPU Region Search Operation Register MPOPS 16 16 1ICLK
0008 6526h MPU Region Invalidation Operation Register MPOPI 16 16 1I1CLK
0008 6528h MPU Instruction-Hit Region Register MHITI 32 32 1ICLK
0008 652Ch  MPU Data-Hit Region Register MHITD 32 32 11CLK
0008 7010h ICU Interrupt Request Register 016 IR0O16 8 8 2ICLK
0008 7017h ICU Interrupt Request Register 023 IR023 8 8 2ICLK
0008 701Bh  ICU Interrupt Request Register 027 IR027 8 8 2ICLK
0008 701Ch  ICU Interrupt Request Register 028 IR028 8 8 2 ICLK
0008 701Dh  ICU Interrupt Request Register 029 IR029 8 8 2ICLK
0008 701Eh  ICU Interrupt Request Register 030 IR030 8 8 2ICLK
0008 701Fh ICU Interrupt Request Register 031 IR031 8 8 2ICLK
0008 7020h ICU Interrupt Request Register 032 IR032 8 8 2ICLK
0008 7021h ICU Interrupt Request Register 033 IR033 8 8 2ICLK
0008 7022h ICU Interrupt Request Register 034 IR034 8 8 2ICLK
0008 7028h ICU Interrupt Request Register 040 IR040 8 8 2ICLK
0008 7029h ICU Interrupt Request Register 041 IR041 8 8 2ICLK
0008 702Ch  ICU Interrupt Request Register 044 IR044 8 8 2ICLK
0008 702Dh  ICU Interrupt Request Register 045 IR045 8 8 2 ICLK
0008 702Eh  ICU Interrupt Request Register 046 IR046 8 8 2ICLK
0008 702Fh ICU Interrupt Request Register 047 IR047 8 8 2ICLK
0008 7030h ICU Interrupt Request Register 048 IR048 8 8 2ICLK
0008 7031h ICU Interrupt Request Register 049 IR049 8 8 2ICLK
0008 7032h ICU Interrupt Request Register 050 IR050 8 8 2ICLK
0008 7033h ICU Interrupt Request Register 051 IR051 8 8 2ICLK
0008 7034h ICU Interrupt Request Register 052 IR052 8 8 2ICLK
0008 7035h ICU Interrupt Request Register 053 IR053 8 8 2ICLK
0008 7036h ICU Interrupt Request Register 054 IR054 8 8 2ICLK
0008 7037h ICU Interrupt Request Register 055 IR055 8 8 2ICLK
0008 7038h ICU Interrupt Request Register 056 IR056 8 8 2ICLK
0008 703%h ICU Interrupt Request Register 057 IR057 8 8 2ICLK
0008 703Bh  ICU Interrupt Request Register 059 IR059 8 8 2ICLK
0008 703Ch ICU Interrupt Request Register 060 IR060 8 8 2 ICLK
0008 703Dh  ICU Interrupt Request Register 061 IR061 8 8 2ICLK
0008 703Eh  ICU Interrupt Request Register 062 IR062 8 8 2ICLK
0008 703Fh ICU Interrupt Request Register 063 IR063 8 8 2ICLK
0008 7040h ICU Interrupt Request Register 064 IR064 8 8 2ICLK
0008 7041h ICU Interrupt Request Register 065 IR065 8 8 2ICLK
0008 7042h ICU Interrupt Request Register 066 IR066 8 8 2ICLK
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RX24U Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (9/40)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 7322h ICU Interrupt Source Priority Register 034 IPR034 8 8 2ICLK
0008 7328h ICU Interrupt Source Priority Register 040 IPR040 8 8 2 ICLK
0008 7329h ICU Interrupt Source Priority Register 041 IPR041 8 8 2ICLK
0008 732Ch ICU Interrupt Source Priority Register 044 IPR044 8 8 2 ICLK
0008 7330h ICU Interrupt Source Priority Register 048 IPR048 8 8 2ICLK
0008 7331h ICU Interrupt Source Priority Register 049 IPR049 8 8 2 ICLK
0008 7332h ICU Interrupt Source Priority Register 050 IPRO50 8 8 2ICLK
0008 7333h ICU Interrupt Source Priority Register 051 IPR051 8 8 2 ICLK
0008 7334h ICU Interrupt Source Priority Register 052 IPR052 8 8 2ICLK
0008 7335h ICU Interrupt Source Priority Register 053 IPR053 8 8 2 ICLK
0008 7336h ICU Interrupt Source Priority Register 054 IPR054 8 8 2ICLK
0008 7337h ICU Interrupt Source Priority Register 055 IPR055 8 8 2 ICLK
0008 7338h ICU Interrupt Source Priority Register 056 IPR056 8 8 2ICLK
0008 7339h ICU Interrupt Source Priority Register 057 IPR0O57 8 8 2 ICLK
0008 733Bh  ICU Interrupt Source Priority Register 059 IPR059 8 8 2ICLK
0008 733Ch ICU Interrupt Source Priority Register 060 IPR060 8 8 2 ICLK
0008 733Dh  ICU Interrupt Source Priority Register 061 IPRO61 8 8 2ICLK
0008 733Eh  ICU Interrupt Source Priority Register 062 IPR062 8 8 2 ICLK
0008 733Fh  ICU Interrupt Source Priority Register 063 IPR063 8 8 2ICLK
0008 7340h ICU Interrupt Source Priority Register 064 IPR064 8 8 2 ICLK
0008 7341h ICU Interrupt Source Priority Register 065 IPR065 8 8 2ICLK
0008 7342h ICU Interrupt Source Priority Register 066 IPR066 8 8 2 ICLK
0008 7343h ICU Interrupt Source Priority Register 067 IPRO67 8 8 2ICLK
0008 7344h ICU Interrupt Source Priority Register 068 IPR068 8 8 2 ICLK
0008 7345h ICU Interrupt Source Priority Register 069 IPR069 8 8 2ICLK
0008 7346h ICU Interrupt Source Priority Register 070 IPR0O70 8 8 2 ICLK
0008 7347h ICU Interrupt Source Priority Register 071 IPRO71 8 8 2ICLK
0008 7358h ICU Interrupt Source Priority Register 088 IPR088 8 8 2 ICLK
0008 7359h ICU Interrupt Source Priority Register 089 IPR089 8 8 2ICLK
0008 7362h ICU Interrupt Source Priority Register 098 IPR098 8 8 2 ICLK
0008 7363h ICU Interrupt Source Priority Register 099 IPR099 8 8 2ICLK
0008 7364h ICU Interrupt Source Priority Register 100 IPR100 8 8 2 ICLK
0008 7365h ICU Interrupt Source Priority Register 101 IPR101 8 8 2ICLK
0008 7366h ICU Interrupt Source Priority Register 102 IPR102 8 8 2 ICLK
0008 7367h ICU Interrupt Source Priority Register 103 IPR103 8 8 2ICLK
0008 7368h ICU Interrupt Source Priority Register 104 IPR104 8 8 2 ICLK
0008 7369h ICU Interrupt Source Priority Register 105 IPR105 8 8 2ICLK
0008 736Ah  ICU Interrupt Source Priority Register 106 IPR106 8 8 2 ICLK
0008 736Bh  ICU Interrupt Source Priority Register 107 IPR107 8 8 2ICLK
0008 736Ch  ICU Interrupt Source Priority Register 108 IPR108 8 8 2 ICLK
0008 736Dh  ICU Interrupt Source Priority Register 109 IPR109 8 8 2ICLK
0008 736Eh  ICU Interrupt Source Priority Register 110 IPR110 8 8 2 ICLK
0008 736Fh  ICU Interrupt Source Priority Register 111 IPR111 8 8 2ICLK
0008 7370h ICU Interrupt Source Priority Register 112 IPR112 8 8 2 ICLK
0008 7371h ICU Interrupt Source Priority Register 113 IPR113 8 8 2ICLK
0008 7372h ICU Interrupt Source Priority Register 114 IPR114 8 8 2 ICLK
0008 7376h ICU Interrupt Source Priority Register 118 IPR118 8 8 2ICLK
0008 7379h ICU Interrupt Source Priority Register 121 IPR121 8 8 2 ICLK
0008 737Bh  ICU Interrupt Source Priority Register 123 IPR123 8 8 2ICLK
0008 737Dh  ICU Interrupt Source Priority Register 125 IPR125 8 8 2 ICLK
0008 737Fh  ICU Interrupt Source Priority Register 127 IPR127 8 8 2ICLK
0008 7381h ICU Interrupt Source Priority Register 129 IPR129 8 8 2 ICLK
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RX24U Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (12/40)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Access Size

0008 820Ah  TMRO Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB
0008 820Bh  TMR1 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB
0008 8210h  TMR2 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8211h TMR3 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8212h  TMR2 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8213h TMR3 Timer Control/Status Register TCSR 8 8 2 or 3 PCLKB
0008 8214h  TMR2 Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8215h TMR3 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB
0008 8216h  TMR2 Time Constant Register B TCORB 8 8 2 or 3 PCLKB
0008 8217h TMR3 Time Constant Register B TCORB 8 8*1 2 or 3 PCLKB
0008 8218h  TMR2 Timer Counter TCNT 8 8 2 or 3 PCLKB
0008 8219h  TMR3 Timer Counter TCNT 8 8*1 2 or 3 PCLKB
0008 821Ah  TMR2 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB
0008 821Bh  TMR3 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB
0008 8220h  TMR4 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8221h TMR5 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8222h  TMR4 Timer Control / Status Register TCSR 8 8 2 or 3 PCLKB
0008 8223h TMR5 Timer Control / Status Register TCSR 8 8 2 or 3 PCLKB
0008 8224h  TMR4 Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8225h TMR5 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB
0008 8226h  TMR4 Time Constant Register B TCORB 8 8 2 or 3 PCLKB
0008 8227h TMR5 Time Constant Register B TCORB 8 8*1 2 or 3 PCLKB
0008 8228h  TMR4 Timer Counter TCNT 8 8 2 or 3 PCLKB
0008 8229h  TMR5 Timer Counter TCNT 8 8*1 2 or 3 PCLKB
0008 822Ah  TMR4 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB
0008 822Bh  TMR5 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB
0008 8230h  TMR6 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8231h TMR7 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8232h  TMR6 Timer Control / Status Register TCSR 8 8 2 or 3 PCLKB
0008 8233h TMR7 Timer Control / Status Register TCSR 8 8 2 or 3 PCLKB
0008 8234h  TMR6 Time Constant Register A TCORA 8 8 2 or 3 PCLKB
0008 8235h TMR7 Time Constant Register A TCORA 8 8*1 2 or 3 PCLKB
0008 8236h  TMR6 Time Constant Register B TCORB 8 8 2 or 3 PCLKB
0008 8237h TMR7 Time Constant Register B TCORB 8 8*1 2 or 3 PCLKB
0008 8238h  TMR6 Timer Counter TCNT 8 8 2 or 3 PCLKB
0008 823%9h  TMR7 Timer Counter TCNT 8 8*1 2 or 3 PCLKB
0008 823Ah  TMR6 Timer Counter Control Register TCCR 8 8 2 or 3 PCLKB
0008 823Bh  TMR7 Timer Counter Control Register TCCR 8 8*1 2 or 3 PCLKB
0008 8280h  CRC CRC Control Register CRCCR 8 8 2 or 3 PCLKB
0008 8281h  CRC CRC Data Input Register CRCDIR 8 8 2 or 3 PCLKB
0008 8282h  CRC CRC Data Output Register CRCDOR 16 16 2 or 3 PCLKB
0008 8300h  RIICO 12C-bus Control Register 1 ICCR1 8 8 2 or 3 PCLKB
0008 8301h  RIICO 12C-bus Control Register 2 ICCR2 8 8 2 or 3 PCLKB
0008 8302h  RIICO 12C-bus Mode Register 1 ICMR1 8 8 2 or 3 PCLKB
0008 8303h  RIICO 12C-bus Mode Register 2 ICMR2 8 8 2 or 3 PCLKB
0008 8304h  RIICO 12C-bus Mode Register 3 ICMR3 8 8 2 or 3 PCLKB
0008 8305h RIICO 12C-bus Function Enable Register ICFER 8 8 2 or 3 PCLKB
0008 8306h RIICO 12C-bus Status Enable Register ICSER 8 8 2 or 3 PCLKB
0008 8307h RIICO 12C-bus Interrupt Enable Register ICIER 8 8 2 or 3 PCLKB
0008 8308h  RIICO 12C-bus Status Register 1 ICSR1 8 8 2 or 3 PCLKB
0008 8309h  RIICO 12C-bus Status Register 2 ICSR2 8 8 2 or 3 PCLKB
0008 830Ah  RIICO Slave Address Register LO SARLO 8 8 2 or 3 PCLKB
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RX24U Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (19/40)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

0008 C068h  PORT8 Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C069h  PORT9 Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Ah  PORTA Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C06Bh  PORTB Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Ch  PORTC Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C06Dh  PORTD Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Eh  PORTE Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Fh  PORTF Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO70h  PORTG Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C080h  PORTO Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C082h  PORT1 Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C083h  PORT1 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C084h  PORT2 Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C085h  PORT2 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C086h  PORT3 Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C087h  PORT3 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 CO8Eh  PORT7 Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 CO8Fh  PORT7 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C090h  PORTS8 Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C091h  PORT8 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C092h  PORT9 Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C093h  PORT9 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C094h  PORTA Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C095h  PORTA Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C096h  PORTB Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C097h  PORTB Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C098h  PORTC Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C099h  PORTC Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 CO9Ah  PORTD Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C09Bh  PORTD Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C09Ch  PORTE Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 C09Dh  PORTE Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 CO9Eh  PORTF Open Drain Control Register 0 ODRO 8 8, 16 2 or 3 PCLKB
0008 COAOh  PORTG Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 COCOh  PORTO Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC1th  PORT1 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC2h PORT2 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC3h  PORT3 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC4h PORT4 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC5h  PORT5 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC6h PORT6 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC7h  PORT7 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC8h PORT8 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COC9h  PORT9 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCAh  PORTA Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCBh PORTB Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCCh PORTC Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCDh PORTD Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCEh PORTE Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COCFh  PORTF Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 CODOh  PORTG Pull-Up Control Register PCR 8 8 2 or 3 PCLKB
0008 COEOh  PORTO Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
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RX24U Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (20/40)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Access Size ICLK>PCLK

0008 COE1h  PORT1 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE2h  PORT2 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE3h  PORT3 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE7Th  PORT7 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE8h  PORTS8 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COE9h  PORT9 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEAh  PORTA Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEBh PORTB Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COECh PORTC Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEDh PORTD Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEEh PORTE Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COEFh  PORTF Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 COFOh  PORTG Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB
0008 C11Fh  MPC Write-Protect Register PWPR 8 8 2 or 3 PCLKB
0008 C140h  MPC P00 Pin Function Control Register POOPFS 8 8 2 or 3 PCLKB
0008 C141h  MPC P01 Pin Function Control Register PO1PFS 8 8 2 or 3 PCLKB
0008 C142h  MPC P02 Pin Function Control Register PO2PFS 8 8 2 or 3 PCLKB
0008 C148h  MPC P10 Pin Function Control Register P10PFS 8 8 2 or 3 PCLKB
0008 C149h  MPC P11 Pin Function Control Register P11PFS 8 8 2 or 3 PCLKB
0008 C14Ah  MPC P12 Pin Function Control Register P12PFS 8 8 2 or 3 PCLKB
0008 C14Bh  MPC P13 Pin Function Control Register P13PFS 8 8 2 or 3 PCLKB
0008 C14Ch MPC P14 Pin Function Control Register P14PFS 8 8 2 or 3 PCLKB
0008 C14Dh  MPC P15 Pin Function Control Register P15PFS 8 8 2 or 3 PCLKB
0008 C14Eh  MPC P16 Pin Function Control Register P16PFS 8 8 2 or 3 PCLKB
0008 C14Fh  MPC P17 Pin Function Control Register P17PFS 8 8 2 or 3 PCLKB
0008 C150h  MPC P20 Pin Function Control Register P20PFS 8 8 2 or 3 PCLKB
0008 C151h  MPC P21 Pin Function Control Register P21PFS 8 8 2 or 3 PCLKB
0008 C152h  MPC P22 Pin Function Control Register P22PFS 8 8 2 or 3 PCLKB
0008 C153h  MPC P23 Pin Function Control Register P23PFS 8 8 2 or 3 PCLKB
0008 C154h  MPC P24 Pin Function Control Register P24PFS 8 8 2 or 3 PCLKB
0008 C155h  MPC P25 Pin Function Control Register P25PFS 8 8 2 or 3 PCLKB
0008 C156h  MPC P26 Pin Function Control Register P26PFS 8 8 2 or 3 PCLKB
0008 C157h  MPC P27 Pin Function Control Register P27PFS 8 8 2 or 3 PCLKB
0008 C158h  MPC P30 Pin Function Control Register P30PFS 8 8 2 or 3 PCLKB
0008 C159h  MPC P31 Pin Function Control Register P31PFS 8 8 2 or 3 PCLKB
0008 C15Ah  MPC P32 Pin Function Control Register P32PFS 8 8 2 or 3 PCLKB
0008 C15Bh  MPC P33 Pin Function Control Register P33PFS 8 8 2 or 3 PCLKB
0008 C15Ch  MPC P34 Pin Function Control Register P34PFS 8 8 2 or 3 PCLKB
0008 C15Dh  MPC P35 Pin Function Control Register P35PFS 8 8 2 or 3 PCLKB
0008 C160h  MPC P40 Pin Function Control Register P40PFS 8 8 2 or 3 PCLKB
0008 C161h  MPC P41 Pin Function Control Register P41PFS 8 8 2 or 3 PCLKB
0008 C162h  MPC P42 Pin Function Control Register P42PFS 8 8 2 or 3 PCLKB
0008 C163h  MPC P43 Pin Function Control Register P43PFS 8 8 2 or 3 PCLKB
0008 C164h  MPC P44 Pin Function Control Register P44PFS 8 8 2 or 3 PCLKB
0008 C165h  MPC P45 Pin Function Control Register P45PFS 8 8 2 or 3 PCLKB
0008 C166h  MPC P46 Pin Function Control Register P46PFS 8 8 2 or 3 PCLKB
0008 C167h  MPC P47 Pin Function Control Register P47PFS 8 8 2 or 3 PCLKB
0008 C168h  MPC P50 Pin Function Control Register P50PFS 8 8 2 or 3 PCLKB
0008 C169h  MPC P51 Pin Function Control Register P51PFS 8 8 2 or 3 PCLKB
0008 C16Ah  MPC P52 Pin Function Control Register P52PFS 8 8 2 or 3 PCLKB
0008 C16Bh  MPC P53 Pin Function Control Register P53PFS 8 8 2 or 3 PCLKB
0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2 or 3 PCLKB

R01DS0278EJ0100 Rev.1.00
Mar 31, 2017

ENESAS

Page 48 of 131



RX24U Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (25/40)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

000A 83B2h  RSCAN Receive Buffer Register 1AH RMIDH1 16 16 2 or 3 PCLKB
000A 83B4h  RSCAN Receive Rule Entry Register 1CL GAFLPL1 16 16 2 or 3 PCLKB
000A 83B4h  RSCAN Receive Buffer Register 1BL RMTS1 16 16 2 or 3 PCLKB
000A 83B6h  RSCAN Receive Rule Entry Register 1CH GAFLPH1 16 16 2 or 3 PCLKB
000A 83B6h  RSCAN Receive Buffer Register 1BH RMPTR1 16 16 2 or 3 PCLKB
000A 83B8h  RSCAN Receive Rule Entry Register 2AL GAFLIDL2 16 16 2 or 3 PCLKB
000A 83B8h  RSCAN Receive Buffer Register 1CL RMDF01 16 16 2 or 3 PCLKB
000A 83BAh  RSCAN Receive Rule Entry Register 2AH GAFLIDH2 16 16 2 or 3 PCLKB
000A 83BAh  RSCAN Receive Buffer Register 1CH RMDF11 16 16 2 or 3 PCLKB
000A 83BCh RSCAN Receive Rule Entry Register 2BL GAFLML2 16 16 2 or 3 PCLKB
000A 83BCh  RSCAN Receive Buffer Register 1DL RMDF21 16 16 2 or 3 PCLKB
000A 83BEh  RSCAN Receive Rule Entry Register 2BH GAFLMH2 16 16 2 or 3 PCLKB
000A 83BEh  RSCAN Receive Buffer Register 1DH RMDF31 16 16 2 or 3 PCLKB
000A 83COh  RSCAN Receive Rule Entry Register 2CL GAFLPL2 16 16 2 or 3 PCLKB
000A 83COh  RSCAN Receive Buffer Register 2AL RMIDL2 16 16 2 or 3 PCLKB
000A 83C2h  RSCAN Receive Rule Entry Register 2CH GAFLPH2 16 16 2 or 3 PCLKB
000A 83C2h  RSCAN Receive Buffer Register 2AH RMIDH2 16 16 2 or 3 PCLKB
000A 83C4h  RSCAN Receive Rule Entry Register 3AL GAFLIDL3 16 16 2 or 3 PCLKB
000A 83C4h  RSCAN Receive Buffer Register 2BL RMTS2 16 16 2 or 3 PCLKB
000A 83C6h  RSCAN Receive Rule Entry Register 3AH GAFLIDH3 16 16 2 or 3 PCLKB
000A 83C6h  RSCAN Receive Buffer Register 2BH RMPTR2 16 16 2 or 3 PCLKB
000A 83C8h  RSCAN Receive Rule Entry Register 3BL GAFLML3 16 16 2 or 3 PCLKB
000A 83C8h  RSCAN Receive Buffer Register 2CL RMDF02 16 16 2 or 3 PCLKB
000A 83CAh  RSCAN Receive Rule Entry Register 3BH GAFLMH3 16 16 2 or 3 PCLKB
000A 83CAh  RSCAN Receive Buffer Register 2CH RMDF12 16 16 2 or 3 PCLKB
000A 83CCh RSCAN Receive Rule Entry Register 3CL GAFLPL3 16 16 2 or 3 PCLKB
000A 83CCh RSCAN Receive Buffer Register 2DL RMDF22 16 16 2 or 3 PCLKB
000A 83CEh  RSCAN Receive Rule Entry Register 3CH GAFLPH3 16 16 2 or 3 PCLKB
000A 83CEh  RSCAN Receive Buffer Register 2DH RMDF32 16 16 2 or 3 PCLKB
000A 83D0Oh  RSCAN Receive Rule Entry Register 4AL GAFLIDL4 16 16 2 or 3 PCLKB
000A 83D0Oh  RSCAN Receive Buffer Register 3AL RMIDL3 16 16 2 or 3 PCLKB
000A 83D2h  RSCAN Receive Rule Entry Register 4AH GAFLIDH4 16 16 2 or 3 PCLKB
000A 83D2h  RSCAN Receive Buffer Register 3AH RMIDH3 16 16 2 or 3 PCLKB
000A 83D4h  RSCAN Receive Rule Entry Register 4BL GAFLML4 16 16 2 or 3 PCLKB
000A 83D4h  RSCAN Receive Buffer Register 3BL RMTS3 16 16 2 or 3 PCLKB
000A 83D6h  RSCAN Receive Rule Entry Register 4BH GAFLMH4 16 16 2 or 3 PCLKB
000A 83D6h  RSCAN Receive Buffer Register 3BH RMPTR3 16 16 2 or 3 PCLKB
000A 83D8h  RSCAN Receive Rule Entry Register 4CL GAFLPL4 16 16 2 or 3 PCLKB
000A 83D8h  RSCAN Receive Buffer Register 3CL RMDF03 16 16 2 or 3 PCLKB
000A 83DAh  RSCAN Receive Rule Entry Register 4CH GAFLPH4 16 16 2 or 3 PCLKB
000A 83DAh  RSCAN Receive Buffer Register 3CH RMDF13 16 16 2 or 3 PCLKB
000A 83DCh RSCAN Receive Rule Entry Register 5AL GAFLIDL5 16 16 2 or 3 PCLKB
000A 83DCh  RSCAN Receive Buffer Register 3DL RMDF23 16 16 2 or 3 PCLKB
000A 83DEh  RSCAN Receive Rule Entry Register 5AH GAFLIDH5 16 16 2 or 3 PCLKB
000A 83DEh  RSCAN Receive Buffer Register 3DH RMDF33 16 16 2 or 3 PCLKB
000A 83EOh  RSCAN Receive Rule Entry Register 5BL GAFLML5 16 16 2 or 3 PCLKB
000A 83EOh  RSCAN Receive Buffer Register 4AL RMIDL4 16 16 2 or 3 PCLKB
000A 83E2h  RSCAN Receive Rule Entry Register 5BH GAFLMH5 16 16 2 or 3 PCLKB
000A 83E2h  RSCAN Receive Buffer Register 4AH RMIDH4 16 16 2 or 3 PCLKB
000A 83E4h  RSCAN Receive Rule Entry Register 5CL GAFLPL5 16 16 2 or 3 PCLKB
000A 83E4h  RSCAN Receive Buffer Register 4BL RMTS4 16 16 2 or 3 PCLKB
000A 83E6h  RSCAN Receive Rule Entry Register 5CH GAFLPH5 16 16 2 or 3 PCLKB
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4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (27/40)
Module Register Number of Number of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK>PCLK

000A 841Ah  RSCAN Receive Buffer Register 7CH RMDF17 16 16 2 or 3 PCLKB
000A 841Ch  RSCAN Receive Rule Entry Register 10BL GAFLML10 16 16 2 or 3 PCLKB
000A 841Ch  RSCAN Receive Buffer Register 7DL RMDF27 16 16 2 or 3 PCLKB
000A 841Eh  RSCAN Receive Rule Entry Register 10BH GAFLMH10 16 16 2 or 3 PCLKB
000A 841Eh  RSCAN Receive Buffer Register 7DH RMDF37 16 16 2 or 3 PCLKB
000A 8420h  RSCAN Receive Rule Entry Register 10CL GAFLPL10 16 16 2 or 3 PCLKB
000A 8420h  RSCAN Receive Buffer Register 8AL RMIDL8 16 16 2 or 3 PCLKB
000A 8422h  RSCAN Receive Rule Entry Register 10CH GAFLPH10 16 16 2 or 3 PCLKB
000A 8422h  RSCAN Receive Buffer Register 8AH RMIDH8 16 16 2 or 3 PCLKB
000A 8424h  RSCAN Receive Rule Entry Register 11AL GAFLIDL11 16 16 2 or 3 PCLKB
000A 8424h  RSCAN Receive Buffer Register 8BL RMTS8 16 16 2 or 3 PCLKB
000A 8426h  RSCAN Receive Rule Entry Register 11AH GAFLIDH11 16 16 2 or 3 PCLKB
000A 8426h  RSCAN Receive Buffer Register 8BH RMPTR8 16 16 2 or 3 PCLKB
000A 8428h  RSCAN Receive Rule Entry Register 11BL GAFLML11 16 16 2 or 3 PCLKB
000A 8428h  RSCAN Receive Buffer Register 8CL RMDF08 16 16 2 or 3 PCLKB
000A 842Ah  RSCAN Receive Rule Entry Register 11BH GAFLMH11 16 16 2 or 3 PCLKB
000A 842Ah  RSCAN Receive Buffer Register 8CH RMDF18 16 16 2 or 3 PCLKB
000A 842Ch  RSCAN Receive Rule Entry Register 11CL GAFLPL11 16 16 2 or 3 PCLKB
000A 842Ch  RSCAN Receive Buffer Register 8DL RMDF28 16 16 2 or 3 PCLKB
000A 842Eh  RSCAN Receive Rule Entry Register 11CH GAFLPH11 16 16 2 or 3 PCLKB
000A 842Eh  RSCAN Receive Buffer Register 8DH RMDF38 16 16 2 or 3 PCLKB
000A 8430h  RSCAN Receive Rule Entry Register 12AL GAFLIDL12 16 16 2 or 3 PCLKB
000A 8430h  RSCAN Receive Buffer Register 9AL RMIDL9 16 16 2 or 3 PCLKB
000A 8432h  RSCAN Receive Rule Entry Register 12AH GAFLIDH12 16 16 2 or 3 PCLKB
000A 8432h  RSCAN Receive Buffer Register 9AH RMIDH9 16 16 2 or 3 PCLKB
000A 8434h  RSCAN Receive Rule Entry Register 12BL GAFLML12 16 16 2 or 3 PCLKB
000A 8434h  RSCAN Receive Buffer Register 9BL RMTS9 16 16 2 or 3 PCLKB
000A 8436h  RSCAN Receive Rule Entry Register 12BH GAFLMH12 16 16 2 or 3 PCLKB
000A 8436h  RSCAN Receive Buffer Register 9BH RMPTR9 16 16 2 or 3 PCLKB
000A 8438h  RSCAN Receive Rule Entry Register 12CL GAFLPL12 16 16 2 or 3 PCLKB
000A 8438h  RSCAN Receive Buffer Register 9CL RMDF09 16 16 2 or 3 PCLKB
000A 843Ah  RSCAN Receive Rule Entry Register 12CH GAFLPH12 16 16 2 or 3 PCLKB
000A 843Ah  RSCAN Receive Buffer Register 9CH RMDF19 16 16 2 or 3 PCLKB
000A 843Ch  RSCAN Receive Rule Entry Register 13AL GAFLIDL13 16 16 2 or 3 PCLKB
000A 843Ch  RSCAN Receive Buffer Register 9DL RMDF29 16 16 2 or 3 PCLKB
000A 843Eh  RSCAN Receive Rule Entry Register 13AH GAFLIDH13 16 16 2 or 3 PCLKB
000A 843Eh  RSCAN Receive Buffer Register 9DH RMDF39 16 16 2 or 3 PCLKB
000A 8440h  RSCAN Receive Rule Entry Register 13BL GAFLML13 16 16 2 or 3 PCLKB
000A 8440h  RSCAN Receive Buffer Register 10AL RMIDL10 16 16 2 or 3 PCLKB
000A 8442h  RSCAN Receive Rule Entry Register 13BH GAFLMH13 16 16 2 or 3 PCLKB
000A 8442h  RSCAN Receive Buffer Register 10AH RMIDH10 16 16 2 or 3 PCLKB
000A 8444h  RSCAN Receive Rule Entry Register 13CL GAFLPL13 16 16 2 or 3 PCLKB
000A 8444h  RSCAN Receive Buffer Register 10BL RMTS10 16 16 2 or 3 PCLKB
000A 8446h  RSCAN Receive Rule Entry Register 13CH GAFLPH13 16 16 2 or 3 PCLKB
000A 8446h  RSCAN Receive Buffer Register 10BH RMPTR10 16 16 2 or 3 PCLKB
000A 8448h  RSCAN Receive Rule Entry Register 14AL GAFLIDL14 16 16 2 or 3 PCLKB
000A 8448h  RSCAN Receive Buffer Register 10CL RMDF010 16 16 2 or 3 PCLKB
000A 844Ah  RSCAN Receive Rule Entry Register 14AH GAFLIDH14 16 16 2 or 3 PCLKB
000A 844Ah  RSCAN Receive Buffer Register 10CH RMDF110 16 16 2 or 3 PCLKB
000A 844Ch  RSCAN Receive Rule Entry Register 14BL GAFLML14 16 16 2 or 3 PCLKB
000A 844Ch  RSCAN Receive Buffer Register 10DL RMDF210 16 16 2 or 3 PCLKB
000A 844Eh  RSCAN Receive Rule Entry Register 14BH GAFLMH14 16 16 2 or 3 PCLKB

R01DS0278EJ0100 Rev.1.00
Mar 31, 2017

ENESAS

Page 55 of 131



RX24U Group 5. Electrical Characteristics

Table 5.10 DC Characteristics (8)
Conditions: VCC =2.7 Vto 5.5V, AVCCO = AVCC1 = AVCC2 = VREFH0 = VREFH1 = VREFH2 = VCC to 5.5 V,

VSS = AVSS0 = AVSS1 = AVSS2 = VREFLO = VREFL1 = VREFL2 =0V, T, =40 to +85°C
The ripple voltage must meet the allowable ripple frequency f; (ycc) within the range between the VCC upper limit (5.5 V) and
lower limit (2.7 V). When VCC change exceeds VCC +£10%, the allowable voltage change rising/falling gradient dt/dVCC must be
met.

ltem Symbol Min. Typ. Max. Unit Test Conditions
Allowable ripple frequency fr (VCC) — — 10 kHz Figure 5.3
Vi (vce) < VCC x 0.2
— — 1 MHz Figure 5.3
VI’ (vce) <VCC x 0.08
— — 10 MHz Figure 5.3
V (vee) < VCC % 0.06
Allowable voltage change dt/dvCC 1.0 — — ms/V | When VCC change exceeds VCC +10%
rising/falling gradient

> <«— 1/f (veo

VCC N Vr veo)

Figure 5.3 Ripple Waveform

Table 5.11 DC Characteristics (9)
Conditions: VCC =2.7Vt05.5V, AVCCO = AVCC1 = AVCC2 = VREFHO = VREFH1 = VREFH2 =VCCto 55V,
VSS = AVSS0 = AVSS1 = AVSS2 = VREFLO = VREFL1 =VREFL2=0V, T, = 40 to +85°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Permissible error of VCL pin external CvcL 3.3 4.7 6.1 uF
capacitance

Note:  The recommended capacitance is 4.7 yF. Variations in connected capacitors should be within the above range.
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RX24U Group

5. Electrical Characteristics

Table 5.16 Clock Timing

Conditions: VCC =2.7 V10 5.5V, AVCCO = AVCC1 = AVCC2 = VREFHO0 = VREFH1 = VREFH2 =VCC to 5.5V,

VSS = AVSS0 = AVSS1 = AVSS2 = VREFLO = VREFL1 =VREFL2=0V, T, = —40 to +85°C

Item Symbol Min. Typ. Max. Unit Test Conditions
EXTAL external clock input cycle time txeyc 50 — — ns Figure 5.20
EXTAL external clock input high pulse width txH 20 — — ns
EXTAL external clock input low pulse width txL 20 — — ns
EXTAL external clock rise time txr — — 5 ns
EXTAL external clock fall time txr — — 5 ns
EXTAL external clock input wait time*? txwT 0.5 — — us
Main clock oscillator oscillation frequency fVAIN 1 — 20 MHz
Main clock oscillation stabilization time (crystal)*2 tMAINOSC — 3 — ms Figure 5.21
Main clock oscillation stabilization time (ceramic tMAINOSC — 50 — us
resonator)*2
LOCO clock oscillation frequency floco 3.44 4.0 4.56 MHz
LOCO clock oscillation stabilization time tLoco — — 0.5 us Figure 5.22
HOCO clock oscillation frequency fhoco 31.52 32 32.48 MHz T, =-40to -20°C
(32 MHz) ™31 68 32 32.32 MHz |T,=-20to +75°C
31.52 32 32.48 MHz | T,=+75t0 +85°C
fioco 63.04 64 64.96 MHz | T, =-40to-20°C
(64 MHz) ™53 36 64 64.64 MHz | T,=-20to +75°C
63.04 64 64.96 MHz | T, =+75to +85°C
HOCO clock oscillation stabilization time thoco — — 37.1 ys Figure 5.24
(32 MHz)
thoco — — 80.6 us Figure 5.24
(64 MHz)
IWDT-dedicated clock oscillation frequency fiLoco 12.75 15 17.25 kHz
IWDT-dedicated clock oscillation stabilization time tiLoco — — 50 us Figure 5.25
PLL circuit oscillation frequency foLL 40 — 80 MHz
PLL clock oscillation stabilization time tpLL — — 50 us Figure 5.26
PLL free-running oscillation frequency fPLLFR — 8 — MHz

Note 1. Time until the clock can be used after the main clock oscillator stop bit (MOSCCR.MOSTP) is set to 0 (operating) when the

external clock is stable.

Note 2. Reference values when an 8 MHz resonator is used.
When specifying the main clock oscillator stabilization time, set the MOSCWTCR register with a stabilization time value that is
equal to or greater than the resonator-manufacturer-recommended value.
After changing the setting of the MOSCCR.MOSTP bit so that the main clock oscillator operates, read the OSCOVFSR.MOOVF
flag to confirm that is has become 1, and then start using the main clock.

< tchc
< tXH »le tXL P
EXTAL external clock input / VCC x 0.5
t)(r tXf
Figure 5.20 EXTAL External Clock Input Timing
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RX24U Group 5. Electrical Characteristics

5.3.5 Timing of On-Chip Peripheral Modules

Table 5.23 Timing of On-Chip Peripheral Modules (1)

Conditions: VCC =2.7Vto 5.5V, AVCCO = AVCC1 = AVCC2 = VREFHO = VREFH1 = VREFH2 =VCC t0o 5.5V,
VSS = AVSS0 = AVSS1 = AVSS2 = VREFLO = VREFL1 =VREFL2 =0V, T, = —40 to +85°C

Item Symbol Min. Max. U*?it Cor;rc'isifitons
1/0 ports Input data pulse width tPrw 1.5 — | tpeyc |Figure 5.34
MTU3 Input capture input pulse width Single-edge setting tricw 1.5 — | tpacyc | Figure 5.35
Both-edge setting 2.5 —
Timer clock pulse width Single-edge setting trekwH» 1.5 — | tPAcyc |Figure 5.36
Both-edge setting trekwe 2.5 —
Phase counting mode 2.5 —
POE3 POE# input pulse width tpoEW 1.5 — | tpeyc |Figure 5.37
GPT Input capture input pulse width Single-edge setting teTicw 1.5 — | tpacyc |Figure 5.38
Both-edge setting 2.5 —
External trigger input pulse width Single-edge setting teTETW 1.5 — | tracyc | Figure 5.39
Both-edge setting 2.5 —
Timer clock pulse width teTCKWH 1.5 — | tpacyc |Figure 5.40
teTekwL
TMR Timer clock pulse width Single-edge setting trMcwWHs 1.5 — | tpeyc |Figure 5.41
Both-edge setting trmewL 2.5 —
SCl1, SCI5, Input clock cycle Asynchronous tseye 4 — | tpeyc |Figure 5.42
:g:g SCls, Clock synchronous 6 —
Input clock pulse width tsckw 0.4 0.6 | tseyc
Input clock rise time tsckr — 20 ns
Input clock fall time tsckf — 20 ns
Output clock cycle Asynchronous tseye 16 — | tpeyc |Figure 5.43
Clock synchronous 4 —
Output clock pulse width tsckw 0.4 06 | tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tseke — 20 ns
Transmit data delay time | Clock synchronous trxp — 40 ns
(master)
Transmit data delay time | Clock VCC =4.0V or above — 40 ns
(stave) synchronous VCC =2.7 V or above — 65 ns
Receive data setup time |Clock VCC =4.0V or above trRxs 40 — ns
(master) synchronous VCC =2.7 V or above 65 — ns
Receive data setup time |Clock synchronous 40 — ns
(slave)
Receive data hold time | Clock synchronous tRxH 40 — ns
A/D converter | Trigger input pulse width trrRew 1.5 — | tpeyc |Figure 5.44
CAC CACREF input pulse width treye < teac 2 tcacrer | 45tcac* 3tpeye | — ns
tPcyc > tcac‘Y2 Stgact+ 6.5 tPcyc
Note 1. tpeyc: PCLK cycle, tppcyc: PCLKA cycle
Note 2. t;5c: CAC count clock source cycle
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Table 5.25 Timing of On-Chip Peripheral Modules (3)

Conditions: VCC =2.7Vt0 5.5V, AVCCO =AVCC1 = AVCC2 = VREFHO = VREFH1 = VREFH2 =VCC t0o 5.5V,
VSS = AVSS0 = AVSS1 = AVSS2 = VREFLO = VREFL1 =VREFL2 =0V, T, = 40 to +85°C, C = 30 pF

Item Symbol Min. Max. Unit*1 Cor-:-deifitms
RSPI |[RSPCK clock |Master tspeye 2 4096 tpeyc |Figure 5.45
cycle Slave 6 —
RSPCK clock |Master [VCC =4.0 V or above tspckwH | (tspeyc — tspekr — — ns
high pulse width tspcki)/2 — 5
VCC =2.7 V or above (tspeyc — tspekr — —
tspckf)/2 -8
Slave (tspeyc — tspckr— —
tspck)/2
RSPCK clock [Master [VCC =4.0 V or above tspekwi | (tspeyc — tspekr— — ns
low pulse width tspcki)/2 — 5
VCC =2.7 V or above (tspeyc — tspekr— —
tspcki)/2 - 8
Slave (tspeyc — tspckr — -
tspck)/2
RSPCK clock  |Output [VCC =4.0 V or above tspckr — 6 ns
rise/fall time VCC = 2.7 V or above tspokf — 10
Input — 0.1 us/V
Data input setup |Master [VCC = 4.0 V or above tsu 10 — ns |Figure 5.46
time VCC = 2.7 V or above 26 — tF"igure 5.4
Slave 20 —
Data input hold |Master |RSPCK set to a division ratio ty tpeyc — ns
time other than PCLKB divided by 2
RSPCK set to PCLKB divided thr 0 —
by 2
Slave th 0 —
SSL setup time |Master tleap  |=30 + N*2 x tgpeyc — ns
Slave 6 — tpeyc
SSL hold time | Master tiag |30+ N*3 xtgpq . — ns
Slave 6 — tpeye
Data output Master |VCC =4.0 V or above top — 10 ns
delay time VCC = 2.7 V or above — 14
Slave — 65
Data output hold | Master ton 0 — ns
time Slave 0 —
Successive Master tro tspeyc + 2 X tpeye | 8 X tgpeyc +2 % ns
transmission tpeyc
delay time Slave 6 % thoye —
MOSI and MISO | Output tor tof — 10 ns
rise/fall time Input — 1 us
SSL rise/fall Output tssLr — 10 ns
time Input tssf — 1 us
Slave access time tsa — 6 tpcyc | Figure 5.48,
Slave output release time tREL — 5 tpeye Figure 5.49
Note 1. tpeyc: PCLK cycle
Note 2. N:An integer from 1 to 8 that can be set by the RSPI clock delay register (SPCKD)
Note 3. N: An integer from 1 to 8 that can be set by the RSPI slave select negation delay register (SSLND)
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Table 5.28

Timing of On-Chip Peripheral Modules (6)

Conditions: VCC =2.7Vt0 5.5V, AVCCO = AVCC1 = AVCC2 = VREFHO0 = VREFH1 = VREFH2 =VCC to 5.5V,

VSS = AVSS0 = AVSS1 = AVSS2 = VREFLO = VREFL1 =VREFL2=0V, T, = 40 to +85°C

Item Symbol Min.*1, *2 Max. Unit Cor-:-deifitms
RIIC SCL cycle time tscL | 6(12) x tceye + 1300 — ns | Figure 5.50
ﬁf;‘;‘jr‘ef'z&Bus) SCL high pulse width tscn | 3 (6)  ticeye * 300 — ns
SCL low pulse width tscLL 3 (6) * tjjceyc + 300 — ns
SCL, SDA rise time tsr — 1000 ns
SCL, SDA fall time tsr — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) * ticeye ns
SDA bus free time tsur 3 (6) * tyceyc + 300 — ns
START condition hold time tsTAH tiiceye + 300 — ns
Repeated START condition setup time tsTas 1000 — ns
STOP condition setup time tstos 1000 — ns
Data setup time tspas tiiceye 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL cycle time tscL 6 (12) x t)ceyc + 600 — ns | Figure 5.50
(Fastmode) 'Sl high pulse width tscn | 3 (6)  ticeye * 300 — ns
SCL low pulse width tscLL 3 (6) * tjjceyc + 300 — ns
SCL, SDA rise time tsr — 300 ns
SCL, SDA fall time tsr — 300 ns
SCL, SDA spike pulse removal time tsp 0 1(4) % ticeye ns
SDA bus free time tsur 3 (6) * tjjceyc + 300 — ns
START condition hold time tsTaH ticeye + 300 — ns
Repeated START condition setup time tstas 300 — ns
STOP condition setup time tstos 300 — ns
Data setup time tspas tiiceye 90 — ns
Data hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note 1. tjceyct RIIC internal reference count clock (1ICo) cycle
Note 2. The value in parentheses is used when the ICMR3.NF[1:0] bits are set to 11b while a digital filter is enabled with the ICFER.NFE

bit is 1.

R01DS0278EJ0100 Rev.1.00

Mar 31, 2017

ENESAS

Page 100 of 131



RX24U Group

5. Electrical Characteristics

RSPI Simple SPI
to
SSLAO SSn# r
input input X “ _Z \
tiean i tiac
RSPCKA SCKn 5& 4 /
CPOL=0 CKPOL =1 T K /
input input
RSPCKA SCKn 3 4 \
CPOL =1 CKPOL=0 \ 7Z B g
input input
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output output (Lastdata) 6 Zt
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>
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Figure 5.49 RSPI Timing (Slave, CPHA = 1) and Simple SPI Clock Timing (Slave, CKPH = 0)
Vin A
SDA
Vi B
tBur
< > tscLm
—> [«— tsTan —> tsTas —> —tgp [« tstos
\ Avi
SCL E
P S o sr’ P
tscLL
tsr—> <« tor tspas
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Test conditions
Note 1. S, P, and Sr indicate the following conditions, respectively. Viu = VCC x 0.7. Vi =VCC x 0.3
S: START condition " B '
P: STOP condition
Sr: Repeated START condition
Figure 5.50 RIIC Bus Interface Input/Output Timing and Simple I2C Bus Interface Input/Output Timing
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawing, chart, program, algorithm, application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages
incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical

implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

6. When using the Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified
ranges.

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

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all
these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,
design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,
selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the
countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,
and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

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

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

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

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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