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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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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
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111
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FLASH
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2.7V ~ 3.6V
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Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LFQFP (20x20)
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RX65N Group, RX651 Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration,
see Table 1.10, List of Pin and Pin Functions (100-Pin LFQFP).

Figure 1.9

Pin Assignment (100-Pin LFQFP)
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RX65N Group, RX651 Group 1. Overview
Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (2/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
177-Pin (MTU, TPU,
TFLGA Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFBGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
B15 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11]/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B
D3] POES8# RTS12#/SS12#
C1 AVSS1
Cc2 AVCC1
C3 VREFHO
C4 P43 IRQ11- ANO003
DS
C5 P45 IRQ13- ANOO5
DS
C6 P90 D16/A16 TXD7/SMOSI7/ AN114
SSDA7
c7 PDO DO[AQ/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
C8 PD2 D2[A2/D2] MTIOC4D/TIC2 | MISOC-A/CRX0 | QIO2-B/SDHI_D2- | LCD_DA | IRQ2 AN110
B/MMC_D2-B TA22-B
C9 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B
c10 TRDATA6 PGO D24
C11 VCC
Cc12 P62 RAS#/
D1[A1/D1)/
CS2#
C13 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0-B TA12-B
D4] PO28
C14 VSS
C15 P70 SDCLK
D1 PO1 TMCIO RXD6/SMISO6/ IRQ9 AN119
SSCL6
D2 P02 TMCIM SCK6 IRQ10 AN120
D3 P03 IRQ11 DAO
D4 P00 TMRIO TXD6/SMOSI6/ IRQ8 AN118
SSDA6
D5 P44 IRQ12- ANO004
DS
D6 P93 D19/A19 POEO# CTST#/IRTST#/ AN117
SST#
D7 TRDATA4 P95 D21/A21
D8 VSS
D9 PD5 D5[A5/D5] MTIC5W/ SSLC1-A QSPCLK-B/ LCD_DA | IRQ5 AN113
MTIOC8C/ SDHI_CLK-B/ TA19-B
POE10# MMC_CLK-B
D10 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B
MMC_D1-B
D11 P61 SDCS#/
DO[A0/DO)/
CS1#
D12 PE5 D13[A13/ MTIOC4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B
D5] RSPCKB-B
D13 vCC
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RX65N Group, RX651 Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (5/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
177-Pin (MTU, TPU,
TFLGA Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFBGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
L4 P25 CS5#/ MTIOC4C/ RXD3/SMISO3/ SDHI_CD/HSYNC ADTRGO
EDACK1 MTCLKB/ SSCL3 #
TIOCA4/PO5
L12 PB6 A14 MTIOC3D/ ETO_ETXD1/ SDSI_Do0-B
TIOCA5/PO30 | RMIIO_TXD1/
RXD9/SMISO9/
SSCLY/
SMISO11/
SSCL11/RXD11
L13 PB3 A11 MTIOCOA/ ETO_RX_ER/ SDSI_D3-B LCD_TC
MTIOC4A/ RMIIO_RX_ER/ ON1-B
TIOCD3/ SCK4/SCK6
TCLKD/TMOO0/
PO27/POE11#
L14 PB1 A9 MTIOCOC/ ETO_ERXDO/ LCD_TC | IRQ4-DS
MTIOC4C/ RMIIO_RXDO0/ ON3-B
TIOCB3/ TXD4/SMOSI4/
TMCI0/PO25 SSDA4/TXD6/
SMOSI6/SSDA6
L15 P72 A19/CS2# ETO_MDC LCD_DA
TA23-A
M1 P27 CST7# MTIOC2B/ SCK1/RSPCKB-
TMCI3/PO7 A
M2 P26 CS6# MTIOC2A/ TXD1/SMOSI1/
TMO1/PO6 SSDA1/CTS3#/
RTS3#/SS3#/
MOSIB-A
M3 P24 CS4#/ MTIOC4A/ SCKa3/ SDHI_WP/PIXCLK
EDREQ1 MTCLKA/ USBO_VBUSEN
TIOCB4/
TMRI1/PO4
M4 P86 MTIOC4D/ SMISO10/ PIXD1
TIOCAO SSCL10/RXD10
M5 PJ2 TXD8/SMOSI8/ LCD_TC
SSDAS8/SSLC3-B ON2-A
M6 PJ1 MTIOC6A RXD8/SMISO8/ LCD_TC
SSCL8/SSLC2-B ON3-A
M7 P85 MTIOC6C/ LCD_DA
TIOCCO TA1-A
M8 P55 DO[AO/DO)/ MTIOC4D/ ETO_EXOUT/ LCD_DA | IRQ10
EDREQO TMO3 TXD7/SMOSI7/ TA5-A
SSDA7/MISOC-
B/CRX1
M9 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
M10 PC5 D3[A3/D3)/ | MTIOC3B/ ETO_ETXD2/ MMC_D5-A LCD_DA
A21/CS2#/ MTCLKD/ SCK8/SCK10/ TA11-A
WAIT# TMRI2/PO29 RSPCKA-A
M11 P81 EDACKO MTIOC3D/ ETO_ETXDO/ QIO3-A/SDHI_CD/ | LCD_DA
PO27 RMIIO_TXDO0/ MMC_D3-A TA13-A
SMISO10/
SSCL10/RXD10
M12 P77 CST7# PO23 ETO_RX_ER/ QSPCLK-A/ LCD_DA
RMIIO_RX_ER/ SDHI_CLK-A/ TA17-A
SMOSI11/ SDSI_CLK-A/
SSDA11/TXD11 MMC_CLK-A
M13 PB7 A15 MTIOC3B/ ETO_CRS/ SDSI_D1-B
TIOCB5/PO31 | RMIIO_CRS_DV/
TXD9/SMOSI9/
SSDAY/
SMOSI11/
SSDA11/TXD11
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RX65N Group, RX651 Group 1. Overview
Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (6/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
145-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
L11 PC2 A18 MTIOCA4B/ ETO_RX_DV/ SDHI_D3-A/
TCLKA/PO21 RXD5/SMISO5/ SDSI_D3-A/
SSCL5/SSLA3-A | MMC_CD-A
L12 TRDATA4 P73 CS3# PO16 ETO_WOL
L13 VSS
M1 P22 EDREQO MTIOC3B/ SCKOo/ SDHI_DO-C*1/
MTCLKC/ USBO_OVRCUR | PIXD6
TIOCC3/ B
TMOO0/PO2
M2 P17 MTIOC3A/ SCK1/TXD3/ SDHI_D3-C*1/ IRQ7 ADTRG1
MTIOC3B/ SMOSI3/SSDA3/ | PIXD3 #
MTIOC4B/ SDA2-DS
TIOCBO/
TCLKD/TMO1/
PO15/POE8#
M3 P86 MTIOC4D/ SMISO10/ PIXD1
TIOCAO SSCL10/RXD10
M4 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
M5 VCC_USB
M6 VSS_USB
M7 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
M8 PC6 D2[A2/D2]*1/ | MTIOC3C/ ETO_ETXD3/ MMC_D6-A IRQ13
A22/CS1# MTCLKA/ RXD8/SMISO8/
TMCI2/PO30/ SSCL8/
TICO SMISO10/
SSCL10/RXD10/
MOSIA-A
M9 TRDATA1 P81 EDACKO MTIOC3D/ ETO_ETXDO/ QIO3-A/SDHI_CD/
PO27 RMIIO_TXDO0/ MMC_D3-A
SMISO10/
SSCL10/RXD10
M10 TRDATA7 P77 CS7# PO23 ETO_RX_ER/ QSPCLK-A/
RMIIO_RX_ER/ SDHI_CLK-A/
SMOSI11/ SDSI_CLK-A/
SSDA11/TXD11 MMC_CLK-A
M11 PCO A16 MTIOC3C/ ETO_ERXD3/ IRQ14
TCLKC/PO17 CTS5#/RTS5#/
SS5#/SSLA1-A
M12 PC1 A17 MTIOC3A/ ETO_ERXD2/ IRQ12
TCLKD/PO18 SCK5/SSLA2-A
M13 VCC
N1 P21 MTIOC1B/ RXDO0/SMISO0/ SDHI_CLK-C*1/ IRQ9
MTIOC4A/ SSCLO/SCL1*1/ | PIXD5
TIOCA3/ USBO_EXICEN
TMCI0/PO1
N2 P20 MTIOC1A/ TXD0/SMOSI0/ SDHI_CMD-C*1/ IRQ8
TIOCB3/ SSDAO/SDA1*1/ | PIXD4
TMRI0/PO0O USBO_ID
N3 P87 MTIOC4C/ SMOSI10/ SDHI_D2-C*1/
TIOCA2 SSDA10/TXD10 | PIXD2
N4 P14 MTIOC3A/ CTS1#/RTS1#/ IRQ4
MTCLKA/ SS1#/CTX1/
TIOCBS/ USB0O_OVRCUR
TCLKA/TMRI2/ | A
PO15
N5 USB0_DM
N6 USBO_DP
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
c7 PD2 D2[A2/D2] MTIOCA4D/TIC2 | MISOC-A/CRX0 | QIO2-B/SDHI_D2- | LCD_DA | IRQ2 AN110
B/MMC_D2-B TA22-B*1
C8 PD5 D5[AS5/D5] MTIC5W/ SSLC1-A QSPCLK-B/ LCD_DA | IRQ5 AN113
MTIOC8C/ SDHI_CLK-B/ TA19-B*1
POE10# MMC_CLK-B
Cc9 PE5 D13[A13/ MTIOC4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B*1
D5]*1 RSPCKB-B
C10 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0O-B TA12-B*
D4J*1 PO28
D1 XCIN
D2 XCouT
D3 MD/FINED
D4 VBATT
D5 P45 IRQ13- ANOO5
DS
D6 P46 IRQ14- ANO006
DS
D7 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B*1
D6J*1
D8 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15)/D7[A7/ | TOC1 MMC_RES#-B TA9-B*1
D711
D9 PA1 A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQ11
MTCLKC/ SCK5/SSLA2-B TA7-B*1
MTIOC7B/
TIOCBO/PO17
D10 PAO BCO#/A0 MTIOC4A/ ETO_TX_EN/ LCD_DA
MTIOC6D/ RMIIO_TXD_EN/ TA8-B*1
TIOCAO0/PO16/ | SSLA1-B
CACREF
E1 XTAL P37
E2 VSS
E3 RES#
E4 TRST# P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCK0
POE10#
E5 P41 IRQ9-DS | ANO0O1
E6 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TA6-B*1
E7 PA6 A6 MTIC5V/ ETO_EXOUT/ LCD_DA
MTCLKB/ CTS5#/RTS5#/ TA2-B*1
TIOCA2/ SS5#/MOSIA-B
TMCI3/PO22/
POE10#
E8 PA4 Ad MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B*1
TIOCA1/ SSLA0-B
TMRI0/PO20
E9 PA5 A5 MTIOC6B/ ETO_LINKSTA/ LCD_DA
TIOCB1/PO21 | RSPCKA-B TA3-B*1
E10 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B*1
TIOCDO/ SSCL5
TCLKB/PO19
F1 EXTAL P36
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RX65N Group, RX651 Group 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (5/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
79 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B*1
MMC_D1-B
80 PD6 D6[A6/D6] MTICSV/ SSLC2-A QMO-B/QIO0-B/ LCD_DA | IRQ6 AN106
MTIOCS8A/ SDHI_DO-B/ TA18-B*1
POE4# MMC_DO0-B
81 PD5 D5[A5/D5] MTICSW/ SSLC1-A QSPCLK-B/ LCD_DA | IRQ5 AN113
MTIOC8C/ SDHI_CLK-B/ TA19-B*
POE10# MMC_CLK-B
82 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B*1
MMC_CMD-B
83 PD3 D3[A3/D3] MTIOCS8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B*1
84 PD2 D2[A2/D2] MTIOCA4D/TIC2 | MISOC-A/CRX0 | QIO2-B/SDHI_D2- | LCD_DA | IRQ2 AN110
B/MMC_D2-B TA22-B*1
85 PD1 D1[A1/D1] MTIOCA4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B*1
86 PDO DO[A0/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
*1
87 P47 IRQ15- AN007
DS
88 P46 IRQ14- AN006
DS
89 P45 IRQ13- ANOO5
DS
90 P44 IRQ12- AN004
DS
91 P43 IRQ11- AN003
DS
92 P42 IRQ10- AN002
DS
93 P41 IRQ9-DS | ANOO1
94 VREFLO
95 P40 IRQ8-DS | AN00O
96 VREFHO
97 AVCCO
98 P07 IRQ15 | ADTRGO
#
99 AVSS0
100 P05 IRQ13 DA1
Note 1. These pins are only enabled for products with 2 or 1.5 Mbytes of code flash memory.

Note 2.

P53 is multiplexed with the BCLK pin function, so cannot be used as an I/O port pin when the external bus is enabled.
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RX65N Group, RX651 Group 2. CPU

2.1 General-Purpose Registers (RO to R15)

This CPU has sixteen 32-bit general-purpose registers (R0 to R15). RO to R15 can be used as data registers or address
registers.

RO, a general-purpose register, also functions as the stack pointer (SP).

The stack pointer is switched to operate as the interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the
stack pointer select bit (U) in the processor status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP) / User Stack Pointer (USP)

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP).
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the
processor status word (PSW).

(2) Exception Table Register (EXTB)

The exception table register (EXTB) specifies the address where the exception vector table starts.

(3) Interrupt Table Register (INTB)

The interrupt table register (INTB) specifies the address where the interrupt vector table starts.

(4) Program Counter (PC)

The program counter (PC) indicates the address of the instruction being executed.

(5) Processor Status Word (PSW)

The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(6) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(7) Backup PSW (BPSW)

The backup PSW (BPSW) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The
allocation of bits in the BPSW corresponds to that in the PSW.

(8) Fast Interrupt Vector Register (FINTV)

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTV register specifies a branch destination address when a fast interrupt has been generated.

(9) Floating-Point Status Word (FPSW)

The floating-point status word (FPSW) indicates the results of floating-point operations.

When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the exception cause can be identified
by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the
occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has
been set to 1, this value is retained until it is cleared to 0 by software (j =X, U, Z, O, or V).
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RX65N Group, RX651 Group

4. 1/0O Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of I/0 Registers (Address Order) (1/61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK 2 PCLK ICLK < PCLK Function
0008 0000h |SYSTE |[Mode Monitor Register MDMONR 16 16 3ICLK Operati
M ng
Modes
0008 0006h |SYSTE [System Control Register 0 SYSCRO 16 16 3ICLK Operati
M ng
Modes
0008 0008h |SYSTE |System Control Register 1 SYSCR1 16 16 3ICLK Operati
M ng
Modes
0008 000Ch |SYSTE |[Standby Control Register SBYCR 16 16 3ICLK Low
M Power
Consum
ption
0008 0010h  |SYSTE |Module Stop Control Register A MSTPCRA 32 32 3ICLK Low
M Power
Consum
ption
0008 0014h | SYSTE |Module Stop Control Register B MSTPCRB 32 32 3ICLK Low
M Power
Consum
ption
0008 0018h | SYSTE |Module Stop Control Register C MSTPCRC 32 32 3ICLK Low
M Power
Consum
ption
0008 001Ch |SYSTE |Module Stop Control Register D MSTPCRD 32 32 3ICLK Low
M Power
Consum
ption
0008 0020h |SYSTE |System Clock Control Register SCKCR 32 32 3ICLK Clock
M Generat
ion
Circuit
0008 0024h | SYSTE |System Clock Control Register 2 SCKCR2 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 0026h | SYSTE |System Clock Control Register 3 SCKCR3 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 0028h |SYSTE |PLL Control Register PLLCR 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 002Ah |SYSTE |PLL Control Register 2 PLLCR2 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0030h |SYSTE |External Bus Clock Control Register BCKCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0032h |SYSTE |[Main Clock Oscillator Control Register MOSCCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0033h | SYSTE |Sub-Clock Oscillator Control Register SOSCCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0034h | SYSTE |Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0035h | SYSTE |[IWDT-Dedicated On-Chip Oscillator Control Register |ILOCOCR 8 8 3ICLK Clock
M Generat
ion
Circuit
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (12 / 61)

Number of Access Cycles
Module Register Number |Access Related

Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function

0008 79D2h |ICU Software Configurable Interrupt A Source Select SLIAR210 8 8 2ICLK to 2ICLK ICuB
Register 210 1PCLKA

0008 79D3h |ICU Software Configurable Interrupt A Source Select SLIAR211 8 8 2ICLK to 2ICLK ICuUB
Register 211 1PCLKA

0008 79D4h |ICU Software Configurable Interrupt A Source Select SLIAR212 8 8 2ICLK to 2 ICLK ICUB
Register 212 1PCLKA

0008 79D5h |ICU Software Configurable Interrupt A Source Select SLIAR213 8 8 2 ICLK to 2 ICLK ICuB
Register 213 1 PCLKA

0008 79D6h |ICU Software Configurable Interrupt A Source Select SLIAR214 8 8 2 ICLK to 2ICLK ICuB
Register 214 1 PCLKA

0008 79D7h |ICU Software Configurable Interrupt A Source Select SLIAR215 8 8 2ICLK to 2ICLK ICuB
Register 215 1 PCLKA

0008 79D8h |ICU Software Configurable Interrupt A Source Select SLIAR216 8 8 2ICLK to 2ICLK ICuB
Register 216 1 PCLKA

0008 79D9h |ICU Software Configurable Interrupt A Source Select SLIAR217 8 8 2ICLK to 2ICLK ICuB
Register 217 1 PCLKA

0008 79DAh |ICU Software Configurable Interrupt A Source Select SLIAR218 8 8 2ICLK to 2 ICLK ICUB
Register 218 1 PCLKA

0008 79DBh |ICU Software Configurable Interrupt A Source Select SLIAR219 8 8 2 ICLK to 2 ICLK ICuB
Register 219 1 PCLKA

0008 79DCh |ICU Software Configurable Interrupt A Source Select SLIAR220 8 8 2 ICLK to 2ICLK ICuB
Register 220 1 PCLKA

0008 79DDh |ICU Software Configurable Interrupt A Source Select SLIAR221 8 8 2 ICLK to 2ICLK ICuB
Register 221 1 PCLKA

0008 79DEh |ICU Software Configurable Interrupt A Source Select SLIAR222 8 8 2ICLK to 2ICLK ICuB
Register 222 1 PCLKA

0008 79DFh |ICU Software Configurable Interrupt A Source Select SLIAR223 8 8 2ICLK to 2ICLK ICuB
Register 223 1 PCLKA

0008 79EOh |ICU Software Configurable Interrupt A Source Select SLIAR224 8 8 2ICLK to 2 ICLK ICUB
Register 224 1 PCLKA

0008 79E1h |ICU Software Configurable Interrupt A Source Select SLIAR225 8 8 2 ICLK to 2 ICLK ICuB
Register 225 1 PCLKA

0008 79E2h |ICU Software Configurable Interrupt A Source Select SLIAR226 8 8 2 ICLK to 2ICLK ICuB
Register 226 1 PCLKA

0008 79E3h |ICU Software Configurable Interrupt A Source Select SLIAR227 8 8 2 ICLK to 2ICLK ICuB
Register 227 1 PCLKA

0008 79E4h |ICU Software Configurable Interrupt A Source Select SLIAR228 8 8 2ICLK to 2ICLK ICuB
Register 228 1PCLKA

0008 79E5h |ICU Software Configurable Interrupt A Source Select SLIAR229 8 8 2ICLK to 2ICLK ICuB
Register 229 1 PCLKA

0008 79E6h |ICU Software Configurable Interrupt A Source Select SLIAR230 8 8 2ICLK to 2 ICLK ICUB
Register 230 1 PCLKA

0008 79E7h |ICU Software Configurable Interrupt A Source Select SLIAR231 8 8 2 ICLK to 2 ICLK ICuB
Register 231 1 PCLKA

0008 79E8h |ICU Software Configurable Interrupt A Source Select SLIAR232 8 8 2 ICLK to 2ICLK ICuB
Register 232 1 PCLKA

0008 79E9h |ICU Software Configurable Interrupt A Source Select SLIAR233 8 8 2 ICLK to 2ICLK ICuB
Register 233 1 PCLKA

0008 79EAh |ICU Software Configurable Interrupt A Source Select SLIAR234 8 8 2ICLK to 2ICLK ICuB
Register 234 1PCLKA

0008 79EBh |ICU Software Configurable Interrupt A Source Select SLIAR235 8 8 2ICLK to 2ICLK ICuB
Register 235 1PCLKA

0008 79ECh |ICU Software Configurable Interrupt A Source Select SLIAR236 8 8 2ICLK to 2ICLK ICuUB
Register 236 1PCLKA

0008 79EDh |ICU Software Configurable Interrupt A Source Select SLIAR237 8 8 2ICLK to 2ICLK ICUuB
Register 237 1PCLKA

0008 79EEh |ICU Software Configurable Interrupt A Source Select SLIAR238 8 8 2 ICLK to 2ICLK ICuB
Register 238 1PCLKA

0008 79EFh |ICU Software Configurable Interrupt A Source Select SLIAR239 8 8 2ICLK to 2ICLK ICUB
Register 239 1 PCLKA

0008 79F0Oh |ICU Software Configurable Interrupt A Source Select SLIAR240 8 8 2ICLK to 2ICLK ICuB
Register 240 1PCLKA
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (24 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

0008 A024h

SCI1

Serial Status Register

SSR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A025h

SCI1

Receive Data Register

RDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A026h

SMCI1

Smart Card Mode Register

SCMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A027h

SCi1

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A028h

SCi1

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A029h

SCi1

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A02Ah

SCi1

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A02Bh

SCi1

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Ch

SCi1

12C Status Register

SISR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Dh

SCi1

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AO2Eh

SCI1

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AO2Fh

SCI1

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AO2Eh

SCI1

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A030h

SCi1

Receive Data Register H

RDRH

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A031h

SCi1

Receive Data Register L

RDRL

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A030h

SCi1

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A032h

SCi1

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A040h

SCI2

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A041h

SCI2

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A042h

SCI2

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A043h

SCI2

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A044h

SCI2

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A045h

SCI2

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (27 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

0008 AO8Ah

SCl4

12C Mode Register 2

SIMR2

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A08Bh

SCl4

12C Mode Register 3

SIMR3

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A08Ch

SCl4

12C Status Register

SISR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A08Dh

SCl4

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOBEh

SCl4

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AO8Fh

SCl4

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOBEh

SCl4

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A090h

SCl4

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A091h

SCl4

Receive Data Register L

RDRL

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A090h

SCl4

Receive Data Register HL

RDRHL

4,5PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A092h

SCl4

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOAOh

SCI5

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOA1h

SCI5

Bit Rate Register

BRR

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOA2h

SCI5

Serial Control Register

SCR

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 AOA3h

SCI5

Transmit Data Register

TDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOA4h

SCI5

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOAS5h

SCI5

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOAGh

SMCI5

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOA7h

SCI5

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOA8h

SCI5

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOASh

SCI5

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOAAR

SCI5

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOABh

SCI5

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (31 /61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

Related

ICLK 2 PCLK

ICLK < PCLK

Function

0008 A111h

SCI8

Receive Data Register L

RDRL

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A110h

SCI8

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A112h

SCI8

Modulation Duty Register

MDDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A120h

SCI9

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A121h

SCI9

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A122h

SCI9

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A123h

SCI9

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A124h

SCI9

Serial Status Register

SSR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A125h

SCI9

Receive Data Register

RDR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A126h

SMCI9

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A127h

SCI9

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A128h

SCI9

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A129h

SCI9

12C Mode Register 1

SIMR1

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A12Ah

SCI9

12C Mode Register 2

SIMR2

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A12Bh

SCI9

12C Mode Register 3

SIMR3

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A12Ch

SCI9

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A12Dh

SCI9

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A12Eh

SCI9

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A12Fh

SCI9

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A12Eh

SCI9

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A130h

SCI9

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A131h

SCI9

Receive Data Register L

RDRL

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A130h

SCI9

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (38 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK 2 PCLK ICLK < PCLK Function
0008 COC1h |PORT1 [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COC2h |PORT2 [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC3h |PORT3 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COC4h |PORT4 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC5h |PORTS | Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC6h |PORT6 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC7h |PORT7 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COC8h |PORTS8 [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COC9h |PORT9 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COCAh |PORTA |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 COCBh |PORTB | Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COCCh |PORTC [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COCDh |PORTD |[Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COCEh |PORTE [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COCFh |PORTF [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CODOh |PORTG | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 COD2h |PORTJ |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COEOh |PORTO [Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE1h |PORT1 [Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COE2h |PORT2 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE5h |PORT5 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE7h |PORT7 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE8h |PORTS8 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COESh |PORT9 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COEAh |PORTA |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COEBh |PORTB |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COECh |PORTC |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COEDh |PORTD | Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COEEh |PORTE |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COFOh | PORTG |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COF2h |PORTJ [Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C100h |MPC CS Output Enable Register PFCSE 8 8 2,3 PCLKB 2ICLK MPC
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RX65N Group, RX651 Group

5. Electrical Characteristics

Note 6. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.
Note 7. Reference value

Table 5.6 DC Characteristics (3) (Products for products with at least 1.5 Mbytes of code flash
memory)
Conditions: VCC = AVCCO = AVCC1=VCC_USB=2.7t03.6V, 2.7V < VREFHO0 £ AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
Ta=Topr
D version G version ) »
Item Symbol Unit | Test Conditions
Typ. | Max. | Typ. | Max.
Supply Max.*2 lec®® | — | 60 | — | 73 | mA |ICLK =120 MHz
current*! Normal | Peripheral function clock signal supplied*4 26 | — 26 — PCLKA =120
Peripheral function clock signal stopped*4 13 — 13 — MHz
_ ' : _ PCLKB = 60 MHz
& |Core Peripheral function clock signal stopped*4 17 — 17 — PCLKC = 60 MHz
g |Mark PCLKD = 60 MHz
@ | Sleep mode: The clock signal to peripheral modules 20 38 20 52 FCLK = 60 MHz
T |is supplied*4 BCLK = 120 MHz
08’_ All-module-clock-stop mode (reference value) 9 26 9 39 II\BII(I:-lLK pin = 60
z
°
& |Increased by BGO | Reading from the code flash 6 — 6 —
Q. . .
@ | operation memory while the data flash
S |*7 memory is being programmed
= Reading from the code flash 7 — 7 —
memory while the code flash
memory is being programmed
Increased by Trusted Secure IP operation — 12 — 12
Low-speed operating mode 1: Supply of the clock signal 1.6 — 1.6 — All clocks 1 MHz
to peripheral modules is stopped*4
Low-speed operating mode 2: Supply of the clock signal 1.6 — 1.6 — All clocks 32.768
to peripheral modules is stopped*4 kHz
Software standby mode 1.6 13 16 | 224
Power supplied to standby RAM and USB resume 155 | 70 | 155 | 98 MA
(] . .
g detecting unit (USBO only)
E, Power not supplied | Power-on reset circuit and low- 115 | 42 | 115 | 54
g |to standby RAM power consumption function
S |and USB resume | disabled*5
o | detecting unit Power-on reset circuit and low- 49 | 32 | 49 | 47
§ (USBO only) power consumption function
£ enabled*6
2 Increased by RTC | When a low C; crystal is in use 1 — 1 —
§ operation When a standard C|_ crystal is 2 — 2 —
in use
RTC operating while When a crystal oscillator for low 0.9 — 0.9 — Veartr =2.0V,
VCC is off (with the clock loads is in use VCC=0V
battery backup function, 16 _ 16 _ VgarT = 3.3V,
only the RTC and sub- VCC =0V
clock oscillator operate) [\yhen a orystal oscillator for 17 [ — [ 17 ] = Vearr =20V,
standard clock loads is in use VCC=0V
3.3 —_— 3.3 —_— VBATT =3.3 V,
VCC=0V
Inrush current on Inrush current*8 lrRus | — | 180 | — | 130 | mA
returning from deep - 8 E — 10 — 10 c
software standby mode Energy of inrush current RUSH . . M

Note 1.

Note 3.

[D version]

lcc Max. = 0.38 x f + 14 (max. operation in high-speed operating mode)

lcc Typ. = 0.18 x f + 4 (ICLK 1 MHz max) (normal operation in high-speed operating mode)
lcc Typ. = 0.4 x f + 1.2 (low-speed operating mode 1)
lcc Max. = 0.2 x f + 14 (sleep mode)

[G version]

Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripheral modules is stopped in this state.
Icc depends on f (ICLK) as follows. (ICLK/PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:10:5 when EXTAL = 12 MHz)
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.17 LOCO and IWDT-Dedicated Low-Speed Clock Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
Iltem Symbol Min. Typ. Max. Unit Cor-:-(;aifi:)ns

LOCO clock cycle time tLeye 4.63 4.16 3.78 us
LOCO clock oscillation frequency fLoco 216 240 264 kHz
LOCO clock oscillation stabilization wait time tLocowT — — 44 us Figure 5.6
IWDT-dedicated low-speed clock cycle time tiLeye 9.26 8.33 7.57 us
IWDT-dedicated low-speed clock oscillation frequency fiLoco 108 120 132 kHz
IWDT-dedicated low-speed clock oscillation stabilization wait tiLocowT — 142 190 us Figure 5.7
time

LOCOCR.LCSTP )

On-chip oscillator output WM

tLocowt

-1

LOCO clock

Figure 5.6 LOCO Clock Oscillation Start Timing

ILOCOCR.ILCSTP \

IWDT-dedicated on-chip
oscillator output 4222222222; QS Z? \ 7[ \ / \ /

tiocowt

OSCOVFSR.ILCOVF

IWDT-dedicated
low-speed clock

Figure 5.7 IWDT-dedicated Low-Speed Clock Oscillation Start Timing
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5. Electrical Characteristics

5.3.3

Table 5.21

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Timing of Recovery from Low Power Consumption Modes

Timing of Recovery from Low Power Consumption Modes (1)
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

Ta=Topr
Max.
ltem Symbol | Min. | Typ. Unit | . Test
tseyoscwt? tspyseq™ Conditions
Recovery time | Crystal Main clock tseyme | — | — | {(MSTS[7:0] bit x 32) | 100+ 7 /fic.x + | Ws | Figure 5.12
after resonator oscillator +76}/0.216 2n / fyaiN
cancellation of | connected to | operating
:toaf:]";ire g"sf:"l‘l:t'gfk Main clock | tepype ((MSTS[7:0] bit x 32) | 100 + 7/ figLx +
oy ! oscillator and +138}/0.216 2n /fpy,
mode*" o
PLL circuit
operating
External clock | Main clock tsBYEX 352 100+ 7 /figik +
input to main | oscillator 2n / fexmaiN
clock oscillator | operating
Main clock tSBYPE 639 100+7/ flCLK +
oscillator and 2n/fp
PLL circuit
operating
Sub-clock oscillator operating tseysc {(SSTS[7:0] bit x 100 +4 /fig k +
16384) + 13}/0.216 2n/fgyg
+ 10/ feok
High-speed High-speed tseYHO 454 100+ 7 /figuk +
on-chip on-chip 2n/fyoco
oscillator oscillator
operating operating
High-Speed tSBYPH 741 100+7/ flCLK +
on-chip 2n/fp
oscillator
operatingand
PLL circuit
operating
Low-speed on-chip oscillator tseyLO 338 100+ 7 /figk +
0perating*4 2n/ fLOCO
Note 1. The time for return after release from software standby is determined by the value obtained by adding the oscillation stabilization

waiting time (tsgyoscwt) and the time required for operations by the software standby release sequencer (tsgyseq)-

Note 2.

waiting time tggyoscwt is selected.

Note 3.
Note 4.

For n, the greatest value is selected from among the internal clock division settings.
This condition applies when fic| k:frcik = 1:1, 2:1, or 4:1.

When several oscillators were running before the transition to software standby, the greatest value of the oscillation stabilization
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RX65N Group, RX651 Group

5. Electrical Characteristics

SDCLK pin

A18 to AO

AP’

SDCS#

RASH#

CAS#

WE#

CKE

DQMn

D31 to DO

ACT WR WR WR WR PRA
tapz | tap2 tap2 |tap2 [tap2 | tapz |tapz | tapz
[+ [ 4| imd
— \ — : : L
1/ ‘_EU _((oolumnaddres) c1 C2 C3 |
tap2 | tap2 tap2 [tapz |tabz
<+ [ [+
] PRA \ B
— / |w'" o -
1
tespz |tespz [ tesp2 tespz |tesp2
trasp iESD trasp [trasp | trasp
teaso tcaso tcasp
i ]
twep twep
[
(High)
tbavp toawmp)
—H f—
T T
twopz|tworz2 twopz [tworz
ij}CkJ

Note 1. Address pins for output of the precharge-setting command
(Precharge-sel) for SDRAM.

Figure 5.26  SDRAM Space Multiple Write Bus Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.30 MTU3 Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty,

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
*1
ltem Symbol Min. Max. Unit Conditions
MTU3 Input capture input pulse Single-edge tvTiIcw 1.5 — tpacyc | Figure 5.38
width setting
Both-edge 2.5 —
setting
Timer clock pulse width Single-edge tMTCKWH, 1.5 — tpacyc | Figure 5.39
setting tmrckwe
Both-edge 2.5 —
setting
Phase counting 25 —
mode

Note 1. tpacyc: PCLKA cycle

)] ))
Input capture « >< «

input 2 R

tmricw

A
A4

Figure 5.38 MTU3 Input Capture Input Timing

N N Y N A

MTCLKA to
MTCLKD

A . i A -
(Y LY L]
tmrokwL tmTckwH

Figure 5.39 MTU3 Clock Input Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

e J_\ /! m
truss trmsH
<
TMS
tTDIS tTDIH
P
TDI

troob

4
TDO
\

Figure 5.85 Boundary Scan Input/Output Timing
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RX65N Group, RX651 Group

Appendix 1. Package Dimensions

Appendix 1.

Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas

Electronics Corporation website.

JEITA Package Code

[ RENESAS Code

Previous Cod

e | MASS[Typ] |

P-TFLGA177-8x8-0.50

| PTLGO177KA-A |

177FOE-A

| oz2g

01 (5@ [S] A8

> Ao -BIS[ 8]
= P 2 A 4—@
B ‘ T T‘
\ r| 0000 @@%@@@@@c =
| Pl OO0 0000000006
N OOOOOOO0OOOOO0O0O00
‘ M O0O000000O0000000
| L| 0000 0000
K| 0000 0000 B
| ;| 0000 0000 |}
w — - - 1 HO060 - —— - 0606+
G| 0000 0000
| FIOOOO 0000
E| 00000 0000
‘ P 000000000000 000
c| 0000000000000 00
! 8| 000000000000000
‘ Al O0O0000000000006 1
— - N Dimension in Millimeters
) Ey[s] 12 3 456 7 8 9 10111213 14 15 Symbol [ i T Nom | Max
=lv] Index mark D — 8.0 —
(Laser mark) E — 8.0 —
v — | — | 0.15
w | — | — 020
A — | — [ 1.05
e | — |05 | —
b 0.21 | 0.25 | 0.29
b1 0.29 | 0.34 | 0.39
X — | — 1008
y — | — 1 0.08
Zp | — | 05 | —
Ze | — | 05 | —
Figure A 177-Pin TFLGA (PTLGO177KA-A)
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