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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"
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CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, QSPI, SCI, SPI, UART/USART, USB
DMA, LVD, POR, PWM, WDT
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RX65N Group, RX651 Group

1. Overview

Table 1.1 Outline of Specifications (4/9)

Classification = Module/Function

Description

Event link controller (ELC)

» Event signals such as interrupt request signals can be interlinked with the operation of
functions such as timer counting, eliminating the need for intervention by the CPU to
control the functions.

83 internal event signals can be freely combined for interlinked operation with
connected functions.

Event signals from peripheral modules can be used to change the states of output pins
(of ports B and E).

Changes in the states of pins (of ports B and E) being used as inputs can be interlinked
with the operation of peripheral modules.

Timers 16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 1 unit

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Support for buffered operation, phase-counting mode (two phase encoder input) and
cascade-connected operation (32 bits x 2 channels) depending on the channel.
PPG output trigger can be generated

Capable of generating conversion start triggers for the A/D converters

Digital filtering of signals from the input capture pins

Event linking by the ELC

Multifunction timer pulse
unit (MTU3a)

¢ 9 channels (16 bits x 8 channels, 32 bits x 1 channel)

Maximum of 28 pulse-input/output and 3 pulse-input possible

Select from among 14 counter-input clock signals for each channel (PCLKA/1, PCLKA/
2, PCLKA/4, PCLKA/8, PCLKA/16, PCLK/A32, PCLKA/64, PCLKA/256, PCLKA/1024,
MTCLKA, MTCLKB, MTCLKC, MTCLKD, MTIOC1A)

14 of the signals are available for channel 0, 11 are available for channels 1, 3, 4, 6 to 8,
12 are available for channel 2, and 10 are available for channel 5.

Input capture function

39 output compare/input capture registers

Counter clear operation (synchronous clearing by compare match/input capture)
Simultaneous writing to multiple timer counters (TCNT)

Simultaneous register input/output by synchronous counter operation

Buffered operation

Support for cascade-connected operation

43 interrupt sources

Automatic transfer of register data

Pulse output mode

Toggle/PWM/complementary PWM/reset-synchronized PWM

Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters

Automatic specification of dead times

PWM duty cycle: Selectable as any value from 0% to 100%

Delay can be applied to requests for A/D conversion.

Non-generation of interrupt requests at peak or trough values of counters can be
selected.

Double buffer configuration

Reset synchronous PWM mode

Three phases of positive and negative PWM waveforms can be output with desired duty
cycles.

Phase-counting mode: 16-bit mode (channels 1 and 2); 32-bit mode (channels 1 and 2)
Counter functionality for dead-time compensation

Generation of triggers for A/D converter conversion

A/D converter start triggers can be skipped

Digital filter function for signals on the input capture and external counter clock pins
PPG output trigger can be generated

Event linking by the ELC

Port output enable 3
(POE3a)

Control of the high-impedance state of the MTU3 waveform output pins

5 pins for input from signal sources: POEO#, POE4#, POE8#, POE10#, POE11#
Initiation on detection of short-circuited outputs (detection of simultaneous PWM output
to the active level)

Initiation by oscillation-stoppage detection or software

¢ Additional programming of output control target pins is enabled

Programmable pulse
generator (PPG)

o (4 bits x 4 groups) x 2 units
o Pulse output with the MTU or TPU output as a trigger
o Maximum of 32 pulse-output possible
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RX65N Group, RX651 Group

1. Overview
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Note:  This figure indicates the power supply pins and 1/O port pins. For the pin configuration,
see Table 1.6, List of Pin and Pin Functions (176-Pin LFQFP).
Figure 1.5 Pin Assignment (176-Pin LFQFP)
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RX65N Group, RX651 Group 1. Overview
Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (4/7)
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
H12 PBO A8 MTIC5W/ ETO_ERXD1/ LCD_DA | IRQ12
TIOCA3/PO24 | RMIIO_RXD1/ TA0-B*1
RXD4/SMISO4/
SSCL4/RXD6/
SMISO6/SSCL6
H13 PA7 A7 TIOCB2/PO23 | ETO_WOL/ LCD_DA
MISOA-B TA1-B*1
J1 TRST# P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCK0
POE10#
J2 P33 EDREQ1 MTIOCOD/ RXD6/SMISO6/ PCKO IRQ3-DS
TIOCDO/ SSCL6/RXDO/
TMRI3/PO11/ SMISO0/SSCLO/
POE4#/ CRX0
POE11#
J3 P32 MTIOCOC/ TXD6/SMOSI6/ VSYNC IRQ2-DS
TIOCCO/ SSDAG/TXDO/
TMO3/PO10/ SMOSI0/SSDAO/
RTCIC2/ CTX0/
RTCOUT/ USBO_VBUSEN
POEO#/
POE10#
J4 TDI P30 MTIOCA4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB-A
RTCICO/
POES8#
J10 PB3 A11 MTIOCOA/ ETO_RX_ER/ SDSI_D3-B LCD_TC
MTIOC4A/ RMIIO_RX_ER/ ON1-B*1
TIOCD3/ SCK4/SCK6
TCLKD/TMOO0/
PO27/POE11#
J11 PB4 A12 TIOCA4/PO28 | ETO_TX_EN/ SDSI_CMD-B LCD_TC
RMIIO_TXD_EN/ ONoO-B*1
CTSO#/RTSO#/
SSO#/SS11#/
CTS1#RTS11#
J12 PB2 A10 TIOCC3/ ETO_RX_CLK/ SDSI_D2-B LCD_TC
TCLKC/PO26 REF50CKO0/ ON2-B*1
CTS4#/RTS4#/
SS4#/CTS6#/
RTS6#/SS6#
J13 PB1 A9 MTIOCOC/ ETO_ERXDO/ LCD_TC | IRQ4-DS
MTIOC4C/ RMIIO_RXDO0/ ON3-B*1
TIOCB3/ TXD4/SMOSI4/
TMCI0/PO25 SSDA4/TXD6/
SMOSI6/SSDA6
K1 TCK P27 CS7# MTIOC2B/ SCK1/RSPCKB-
TMCI3/PO7 A
K2 TDO P26 CS6# MTIOC2A/ TXD1/SMOSI1/
TMO1/PO6 SSDA1/CTS3#/
RTS3#/SS3#/
MOSIB-A
K3 TMS P31 MTIOC4D/ CTS1#/RTS1#/ IRQ1-DS
TMCI2/POY/ SS1#/SSLBO-A
RTCIC1
K4 P15 MTIOCOB/ RXD1/SMISO1/ PIXDO IRQ5
MTCLKB/ SSCL1/SCK3/
TIOCB2/ CRX1-DS
TCLKB/TMCI2/
PO13
K5 TRDATA2 P54 ALE/ MTIOC4B/ ETO_LINKSTA/
D1[A1/D1]*1/ | TMCI CTS2#/RTS2#/
EDACKO SS2#/CTX1
K6 P53*2 BCLK
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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 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (5/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
144-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
87 PBO A8 MTIC5W/ ETO_ERXD1/ LCD_DA | IRQ12
TIOCA3/PO24 | RMIIO_RXD1/ TA0-B*1
RXD4/SMISO4/
SSCL4/RXD6/
SMISO6/SSCL6
88 PA7 A7 TIOCB2/PO23 | ETO_WOL/ LCD_DA
MISOA-B TA1-B*1
89 PAG A6 MTIC5V/ ETO_EXOUT/ LCD_DA
MTCLKB/ CTS5#/RTS5#/ TA2-B*1
TIOCA2/ SS5#/MOSIA-B
TMCI3/PO22/
POE10#
90 PA5 A5 MTIOC6B/ ETO_LINKSTA/ LCD_DA
TIOCB1/PO21 | RSPCKA-B TA3-B*1
91 VvCC
92 PA4 Ad MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B*1
TIOCA1/ SSLAO0-B
TMRIO/PO20
93 VSS
94 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B*1
TIOCDO/ SSCL5
TCLKB/PO19
95 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TA6-B*1
96 PA1 A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQ11
MTCLKC/ SCK5/SSLA2-B TA7-B*1
MTIOC7B/
TIOCBO/PO17
97 PAO BCO#/A0 MTIOC4A/ ETO_TX_EN/ LCD_DA
MTIOC6D/ RMIIO_TXD_EN/ TA8-B*1
TIOCAO0/PO16/ | SSLA1-B
CACREF
98 P67 DQM1/CS7# | MTIOC7C IRQ15
99 P66 DQMO/CS6# | MTIOC7D
100 P65 CKE/CS5#
101 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B*1
D7]*1
102 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B*1
DéJ*1
103 VCC
104 P70 SDCLK
105 VSS
106 PE5 D13[A13/ MTIOC4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B*1
D5]*1 RSPCKB-B
107 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0O-B TA12-B*
D4J*1 PO28
108 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11]/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*1
D3J*1 POES8# RTS12#/SS12#
109 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10]/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B*1
D2J*1 SSCL12/
RXDX12/SSLB3-
B
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (1/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
A1 P05 IRQ13 DA1
A2 AVCC1
A3 P07 IRQ15 ADTRGO
#
A4 VREFLO
A5 P43 IRQ11- ANO003
DS
A6 PDO DO[AQ/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
*1
A7 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B*1
MMC_CMD-B
A8 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO]* TA16-B*1
A9 PE1 D9[A9/D9)/ MTIOC4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1]*" | MTIOC3B/ SMOSI12/ TA15-B*1
PO18 SSDA12/
TXDX12/
SIOX12/SSLB2-
B
A10 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10]/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B*1
D2]*1 SSCL12/
RXDX12/SSLB3-
B
B1 EMLE
B2 AVSS0
B3 AVCCO
B4 P40 IRQ8-DS | ANOOO
B5 P44 IRQ12- ANO004
DS
B6 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B*1
B7 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B*1
B8 PD6 D6[A6/D6] MTIC5V/ SSLC2-A QMO-B/QIO0-B/ LCD_DA | IRQ6 AN106
MTIOC8A/ SDHI_DO0-B/ TA18-B*1
POE4# MMC_DO0-B
B9 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
B10 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11)/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*1
D31 POES8# RTS12#/SS12#
c1 VCL
c2 AVSS1
C3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO#/
RTSO#/SSO0#
c4 VREFHO
C5 P42 IRQ10- ANO002
DS
C6 P47 IRQ15- ANOO7
DS
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (4/5)
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
H1 TDO P26 CS6# MTIOC2A/ TXD1/SMOSI1/
TMO1/PO6 SSDA1/CTS3#/
RTS3#/SS3#/
MOSIB-A
H2 P25 CS5#/ MTIOC4C/ RXD3/SMISO3/ ADTRGO
EDACK1 MTCLKB/ SSCL3 #
TIOCA4/PO5
H3 P16 MTIOC3C/ TXD1/SMOSI1/ IRQ6 ADTRGO
MTIOC3D/ SSDA1/RXD3/ #
TIOCB1/ SMISO3/SSCL3/
TCLKC/TMO2/ | SCL2-DS/
PO14/RTCOUT | USBO_VBUSEN/
USBO_VBUS/
USBO_OVRCUR
B
H4 P15 MTIOCO0B/ RXD1/SMISO1/ IRQ5
MTCLKB/ SSCL1/SCK3/
TIOCB2/ CRX1-DS
TCLKB/TMCI2/
PO13
H5 P55 DO[A0/DO]*1/ | MTIOC4D/ ETO_EXOUT/ IRQ10
WAIT#/ TMO3 CRX1
EDREQO
H6 P54 ALE/D1[A1/ | MTIOC4B/ ETO_LINKSTA/
DAJ*Y/ TMCI1 CTS2#/RTS2#/
EDACKO SS2#/CTX1
H7 uB PC7 A23/CS0# MTIOC3A/ ETO_COL/TXD8/ IRQ14
MTCLKB/ SMOSI8/SSDA8/
TMO2/PO31/ SMOSI10/
TOCO/ SSDA10/TXD10/
CACREF MISOA-A
H8 PC6 D2[A2/D2]*1/ | MTIOC3C/ ETO_ETXD3/ IRQ13
A22/CS1# MTCLKA/ RXD8/SMISO8/
TMCI2/PO30/ SSCL8/
TICO SMISO10/
SSCL10/RXD10/
MOSIA-A
H9 PB6 A14 MTIOC3D/ ETO_ETXD1/ SDSI_Do0-B
TIOCA5/PO30 | RMIIO_TXD1/
RXD9/SMISO9/
SSCLY/
SMISO11/
SSCL11/RXD11
H10 PB7 A15 MTIOC3B/ ETO_CRS/ SDSI_D1-B
TIOCB5/PO31 | RMIIO_CRS_DV/
TXD9/SMOSI9/
SSDAY/
SMOSI11/
SSDA11/TXD11
J1 P24 CS4a#/ MTIOC4A/ SCK3/
EDREQ1 MTCLKA/ USBO_VBUSEN
TIOCB4/
TMRI1/PO4
J2 P21 MTIOC1B/ RXDO0/SMISO0/ IRQ9
MTIOC4A/ SSCLO/SCL1*1/
TIOCA3/ USBO_EXICEN
TMCI0/PO1
J3 P17 MTIOC3A/ SCK1/TXD3/ IRQ7 ADTRG1
MTIOC3B/ SMOSI3/SSDA3/ #
MTIOC4B/ SDA2-DS
TIOCBO/
TCLKD/TMO1/
PO15/POE8#
J4 P13 MTIOCO0B/ TXD2/SMOSI2/ IRQ3 ADTRG1
TIOCA5/TMO3/ | SSDA2/ #
PO13 SDAO[FM+]
J5 VSS_USB
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RX65N Group, RX651 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 the number of I/O register access cycles, refer to Table 4.1, List of /0O Registers (Address Order).
The number of access cycles to 1/0 registers is obtained by following equation.*!

Number of access cycles to I/O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral busses 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 or registers for the external bus control unit (except
for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK, BCLK) or bus access timing.

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 states shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided
clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is 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 instruction fetching
to the external memory or bus access from the different bus master (DMAC or DTC).

(4) Notes on Sleep Mode and Mode Transitions

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

(5) 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.
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (11 / 61)

Number of Access Cycles
Module Register Number |Access Related

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

0008 77BCh |ICU Software Configurable Interrupt B Source Select SLIBR188 8 8 2ICLK to 2ICLK ICuB
Register 188 1 PCLKB

0008 77BDh |ICU Software Configurable Interrupt B Source Select SLIBR189 8 8 2ICLK to 2ICLK ICuUB
Register 189 1 PCLKB

0008 77BEh |ICU Software Configurable Interrupt B Source Select SLIBR190 8 8 2ICLK to 2 ICLK ICUB
Register 190 1PCLKB

0008 77BFh |ICU Software Configurable Interrupt B Source Select SLIBR191 8 8 2 ICLK to 2 ICLK ICuB
Register 191 1PCLKB

0008 77COh |ICU Software Configurable Interrupt B Source Select SLIBR192 8 8 2 ICLK to 2ICLK ICuB
Register 192 1PCLKB

0008 77C1h |ICU Software Configurable Interrupt B Source Select SLIBR193 8 8 2ICLK to 2ICLK ICuB
Register 193 1 PCLKB

0008 77C2h |ICU Software Configurable Interrupt B Source Select SLIBR194 8 8 2ICLK to 2ICLK ICuB
Register 194 1 PCLKB

0008 77C3h |ICU Software Configurable Interrupt B Source Select SLIBR195 8 8 2ICLK to 2ICLK ICuB
Register 195 1PCLKB

0008 77C4h |ICU Software Configurable Interrupt B Source Select SLIBR196 8 8 2ICLK to 2 ICLK ICUB
Register 196 1PCLKB

0008 77C5h |ICU Software Configurable Interrupt B Source Select SLIBR197 8 8 2 ICLK to 2 ICLK ICuB
Register 197 1PCLKB

0008 77Cé6h |ICU Software Configurable Interrupt B Source Select SLIBR198 8 8 2 ICLK to 2ICLK ICuB
Register 198 1PCLKB

0008 77C7h |ICU Software Configurable Interrupt B Source Select SLIBR199 8 8 2ICLK to 2ICLK ICuB
Register 199 1 PCLKB

0008 77C8h |ICU Software Configurable Interrupt B Source Select SLIBR200 8 8 2ICLK to 2ICLK ICuB
Register 200 1 PCLKB

0008 77C9%h |ICU Software Configurable Interrupt B Source Select SLIBR201 8 8 2ICLK to 2ICLK ICuB
Register 201 1PCLKB

0008 77CAh |ICU Software Configurable Interrupt B Source Select SLIBR202 8 8 2ICLK to 2 ICLK ICUB
Register 202 1PCLKB

0008 77CBh |ICU Software Configurable Interrupt B Source Select SLIBR203 8 8 2 ICLK to 2 ICLK ICuB
Register 203 1PCLKB

0008 77CCh |ICU Software Configurable Interrupt B Source Select SLIBR204 8 8 2 ICLK to 2ICLK ICuB
Register 204 1PCLKB

0008 77CDh |ICU Software Configurable Interrupt B Source Select SLIBR205 8 8 2ICLK to 2ICLK ICuB
Register 205 1 PCLKB

0008 77CEh |ICU Software Configurable Interrupt B Source Select SLIBR206 8 8 2ICLK to 2ICLK ICuB
Register 206 1 PCLKB

0008 77CFh |ICU Software Configurable Interrupt B Source Select SLIBR207 8 8 2ICLK to 2ICLK ICuB
Register 207 1 PCLKB

0008 7830h |ICU Group ALO Interrupt Request Register GRPALO 32 32 % g:clt_ll_(KtX 2 ICLK ICuB

0008 7834h |ICU Group AL1 Interrupt Request Register GRPAL1 32 32 % IFf,:(I:_IL(KtX 2ICLK ICUB

0008 7870h |ICU Group ALO Interrupt Request Enable Register GENALO 32 32 % g:clt_ll_(KtX 2 ICLK ICuB

0008 7874h  |ICU Group AL1 Interrupt Request Enable Register GENAL1 32 32 % E:(I:_II_(KtX 2ICLK ICUB

0008 7900h |ICU Software Configurable Interrupt A Request Register 0 | PIARO 8 8 % IF(,Z(I:.ll_(KtX 2ICLK ICuUB

0008 7901h |ICU Software Configurable Interrupt A Request Register 1 [ PIAR1 8 8 % ::%II_(KtAo 2ICLK ICuB

0008 7902h |ICU Software Configurable Interrupt A Request Register 2 | PIAR2 8 8 % IF(,Z(I:.ll_(KtX 2ICLK ICuUB

0008 7903h |ICU Software Configurable Interrupt A Request Register 3 | PIAR3 8 8 % ::%II_(KtAo 2ICLK ICuB

0008 7904h |ICU Software Configurable Interrupt A Request Register 4 | PIAR4 8 8 % IF(,Z(I:.ll_(KtX 2ICLK ICuUB

0008 7905h |ICU Software Configurable Interrupt A Request Register 5 | PIARS 8 8 % ::%II_(KtAo 2ICLK ICuB

0008 790Bh |ICU Software Configurable Interrupt A Request Register B | PIARB 8 8 % IF(,Z(I:.ll_(KtX 2ICLK ICuUB

0008 79D0Oh |ICU Software Configurable Interrupt A Source Select SLIAR208 8 8 2 ICLK to 2ICLK ICuB
Register 208 1 PCLKA

0008 79D1h |ICU Software Configurable Interrupt A Source Select SLIAR209 8 8 2ICLK to 2ICLK ICuB
Register 209 1 PCLKA
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (22 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 91E3h | S12AD1 | A/D Sampling State Register 3 ADSSTR3 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E4h | S12AD1 | A/D Sampling State Register 4 ADSSTR4 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E5h | S12AD1 | A/D Sampling State Register 5 ADSSTR5 8 8 2,3 PCLKB 2 ICLK S12AD
Fa
0008 91E6h | S12AD1 | A/D Sampling State Register 6 ADSSTR6 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E7h | S12AD1 | A/D Sampling State Register 7 ADSSTR7 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E8h | S12AD1 | A/D Sampling State Register 8 ADSSTR8 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E9h | S12AD1 | A/D Sampling State Register 9 ADSSTR9 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EAh | S12AD1 | A/D Sampling State Register 10 ADSSTR10 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EBh | S12AD1 [ A/D Sampling State Register 11 ADSSTR11 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91ECh | S12AD1 | A/D Sampling State Register 12 ADSSTR12 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EDh | S12AD1 | A/D Sampling State Register 13 ADSSTR13 8 8 2, 3PCLKB 2ICLK S12AD
Fa
0008 91EEh |S12AD1 | A/D Sampling State Register 14 ADSSTR14 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EFh | S12AD1 | A/D Sampling State Register 15 ADSSTR15 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 9E00h | QSPI QSPI Control Register SPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EO1h | QSPI QSPI Slave Select Polarity Register SSLP 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E02h | QSPI QSPI Pin Control Register SPPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E03h | QSPI QSPI Status Register SPSR 8 8 4,5PCLKB 2,3 ICLK QSPI
0008 9E04h QSPI QSPI Data Register SPDR 32 8,3126, 4,5 PCLKB 2,3 ICLK QSPI
0008 9E08h | QSPI QSPI Sequence Control Register SPSCR 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9E09h [QSPI QSPI Sequence Status Register SPSSR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOAh | QSPI QSPI Bit Rate Register SPBR 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9EOBh | QSPI QSPI Data Control Register SPDCR 8 8 4,5 PCLKB 2,3 ICLK QSPI
0008 9EOCh | QSPI QSPI Clock Delay Register SPCKD 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EODh | QSPI QSPI Slave Select Negation Delay Register SSLND 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9EOEh | QSPI QSPI Next-Access Delay Register SPND 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E10h | QSPI QSPI Command Register 0 SPCMDO 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E12h | QSPI QSPI Command Register 1 SPCMD1 16 16 4,5 PCLKB 2,3 ICLK QSPI
0008 9E14h | QSPI QSPI Command Register 2 SPCMD2 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E16h | QSPI QSPI Command Register 3 SPCMD3 16 16 4,5PCLKB 2,3 ICLK QSPI
0008 9E18h | QSPI QSPI Buffer Control Register SPBFCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E1Ah | QSPI QSPI Buffer Data Count Set Register SPBDCR 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E1Ch |QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMULO 32 32 4,5PCLKB 2,3ICLK QSPI
0
0008 9E20h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL1 32 32 4,5 PCLKB 2,3ICLK QSPI
1
0008 9E24h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL2 32 32 4,5 PCLKB 2,3ICLK QSPI
2
0008 9E28h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL3 32 32 4,5 PCLKB 2,3ICLK QSPI
3
0008 AOOOh | SCIO Serial Mode Register SMR 8 8 2,3PCLKB 2ICLK SClg,
SClh,
SCli
0008 A0O1h | SCIO Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh,
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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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (30 / 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 AOEEh

SCI7

Transmit Data Register HL

TDRHL

16

16

4,5 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOFOh

SCI7

Receive Data Register H

RDRH

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOF1h

SCI7

Receive Data Register L

RDRL

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOFOh

SCI7

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOF2h

SCI7

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A100h

SCI8

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A101h

SCI8

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A102h

SCI8

Serial Control Register

SCR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A103h

SCI8

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A104h

SCI8

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A105h

SCI8

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A106h

SMCI8

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A107h

SCI8

Serial Extended Mode Register

SEMR

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A108h

SCI8

Noise Filter Setting Register

SNFR

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A109h

SCI8

12C Mode Register 1

SIMR1

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A10Ah

SCI8

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A10Bh

SCI8

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A10Ch

SCI8

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A10Dh

SCI8

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A10Eh

SCI8

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A10Fh

SCI8

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A10Eh

SCI8

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A110h

SCI8

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group 4. 1/0 Registers

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

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000E 3098h |DRW?2D | U Limiter Y-Axis Increment Register LUYADD 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 309Ch |DRW?2D |V Limiter Start Value Integer Part Register LVSTI 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 30A0h |DRW?2D [V Limiter Start Value Fractional Part Register LVSTF 32 32 2,3PCLKA 1,2 ICLK DRW2D
000E 30A4h |DRW?2D [V Limiter X-Axis Increment Integer Part Register LVXADDI 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30A8h |DRW?2D [V Limiter Y-Axis Increment Integer Part Register LVYADDI 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 30ACh |DRW?2D [V Limiter Increment Fractional Parts Register LVYXADDF 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 30B4h |DRW?2D | Texels Per Texture Line Register TEXPITCH 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 30B8h |DRW?2D | Texture Mask Register TEXMSK 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 30BCh |DRW?2D |Texture Base Address Register TEXORG 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 30COh | DRW?2D | Interrupt Control Register IRQCTL 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 30C4h |DRW?2D |Cache Control Register CACHECTL 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30C8h |DRW2D |Display List Start Address Register DLISTST 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 30CCh |DRW2D |Performance Counter 1 PERFCNT1 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 30DOh |DRW2D | Performance Counter 2 PERFCNT2 32 32 2, 3PCLKA 1,2ICLK DRW2D
000E 30D4h |DRW?2D |Performance Counters Control Register PERFTRG 32 32 2,3PCLKA 1,2 ICLK DRW2D
000E 30DCh |DRW2D |CLUT Start Address Register TEXCLADDR 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 30EOh |DRW2D |CLUT Data Register TEXCLDATA 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30E4h |DRW2D |CLUT Offset Register TEXCLOFST 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30E8h |DRW?2D | Chroma Key Register COLKEY 32 32 2,3 PCLKA 1,2 ICLK DRW2D
007F C040h |FLASH |Data Flash Memory Access Frequency Setting EEPFCLK 8 8 2 FCLK Flash
Register

FE7F 7D7Ch |TEMPS | Temperature Sensor Calibration Data Register TSCDR 32 32 1to 3ICLK TEMPS
FE7F 7D90h |FLASH |Unique ID Register 0 UIDRO 32 32 1to 3 ICLK Flash

FE7F 7D94h |FLASH |Unique ID Register 1 UIDR1 32 32 1to 3ICLK Flash

FE7F 7D98h |FLASH |Unique ID Register 2 UIDR2 32 32 1to 3 ICLK Flash

FE7F 7DO9Ch [FLASH |Unique ID Register 3 UIDR3 32 32 1to 3ICLK Flash

Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPGO0.PCR setting, the PPG0.NDRH address
is 0008 81ECh. When different output triggers are specified, the PPG0.NDRH addresses for pulse output groups 2 and 3 are
0008 81EEh and 0008 81ECh, respectively.

Note 2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPGO0.PCR setting, the PPGO.NDRL address
is 0008 81EDh. When different output triggers are specified, the PPG0.NDRL addresses for pulse output groups 0 and 1 are
0008 81EFh and 0008 81EDh, respectively.

Note 3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH address
is 0008 81FCh. When different output triggers are specified, the PPG1.NDRH addresses for pulse output groups 6 and 7 are
0008 81FEh and 0008 81FCh, respectively.

Note 4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL address
is 0008 81FDh. When different output triggers are specified, the PPG1.NDRL addresses for pulse output groups 4 and 5 are
0008 81FFh and 0008 81FDh, respectively.

Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.

Note 6. The address must end with Oh, 4h, 8h, or Ch when access is made in 32-bit units. The address must end with Oh, 2h, 4h, 6h, 8h,
Ah, Ch, or Eh when access is made in 16-bit units.

Note 7. When the register is accessed while the GLCDC is operating, a delay may be generated in accessing.
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RX65N Group, RX651 Group 5. Electrical Characteristics

5.3.2 Clock Timing

Table 5.14 BCLK Pin Output, SDCLK Pin Output 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
ltem Symbol Min. Typ. Max. Unit Te.slt
Conditions

BCLK pin output cycle time Other than 100-pin taeye 16.6 — — ns Figure 5.3

package

100-pin package 33.2 — — ns
BCLK pin output high pulse width tcH 3.3 — — ns
BCLK pin output low pulse width teL 3.3 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time ter — — 5 ns
SDCLK pin output cycle time Other than 100-pin tBeyc 16.6 — — ns
SDCLK pin output high pulse width package tcH 3.3 — — ns
SDCLK pin output low pulse width teL 3.3 — — ns
SDCLK pin output rising time ter — — 5 ns
SDCLK pin output falling time ter — — 5 ns

tBeyes tsDeye
< fon e et
[ \
BCLK pin output, SDCLK pin output \
) toL e e
Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, C = 30 pF
Figure 5.3 BCLK Pin and SDCLK Pin Output Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.15 EXTAL Clock Timing
Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
ltem Symbol Min. Typ. Max. | Unit Test
Conditions
EXTAL external clock input cycle time tExeye 41.66 — — ns Figure 5.4
EXTAL external clock input frequency fEXMAIN — — 24 MHz
EXTAL external clock input high pulse width texH 15.83 — — ns
EXTAL external clock input low pulse width texL 15.83 — — ns
EXTAL external clock rising time texr — — 5 ns
EXTAL external clock falling time texs — — 5 ns
B texcye
) texn e texc :
EXTAL external clock input | vcC x 0.5
tex texr
Figure 5.4 EXTAL External Clock Input Timing
Table 5.16 Main 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 Te.s.t
Conditions
Main clock oscillation frequency fmain 8 — 24 MHz
Main clock oscillator stabilization time (crystal) tmaiNosC — — —1 ms | Figure 5.5
Main clock oscillation stabilization wait time (crystal) tmaINOSCWT — — —*2 ms

Note 1. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation

provided by the manufacturer for the oscillation stabilization time.
Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTS[7:0] bits determines the main clock oscillation

stabilization wait time in accord with the formula below.
twainoscwT = [(MSTS[7:0] bits x 32) + 10]/ fLoco

MOSCCR.MOSTP \

LC L
” ”
tmainosc
Main clock oscillator output W—M\J
tmainoscwT

»
»

OSCOVFSR.MOOVF ]f

£
” ”

Main clock 7l_\J_

24 R4

Figure 5.5 Main Clock Oscillation Start Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

CSRWAIT:2

Twe

Tend

CSROFF:2

Byte strobe mode

> tAD

BN

l—> tAD

1-write strobe mode

«—>| tap

BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode

CS7# to CSO#

> tCSD

tsco

B

4—}@7@,

4—}&730

trsp

D31 to DO (Read)

trsp

tros

troH

Figure 5.18

External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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RX65N Group, RX651 Group

5. Electrical Characteristics

Table 5.27 TPU 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, = T,

opr:

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
TPU Input capture input pulse Single-edge tricw 1.5 — tpeeyc | Figure 5.34
width setting
Both-edge 2.5 —
setting
Timer clock pulse width Single-edge trokwH, 1.5 — tpeeyc | Figure 5.35
Setting tTCKWL
Both-edge 2.5 —
setting
Phase counting 2.5 —
mode

Note 1. tpgcyc: PCLKB cycle

)) ))

Input capture
input

« >< 4
)] ))

(s
tricw

Figure 5.34 TPU Input Capture Input Timing

~_

TCLKA to
TCLKD ))
(s
h trokwL o trokwH .
Figure 5.35 TPU Clock Input Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

90%
REF50CK 50%

10%

70%

30%

RMIO_xxxx' 50% i «i

Tck

<_

Note 1. RMIIO_TXD_EN, RMII0_TXD1, RMII0_TXDO0, RMII0_CRS_DV, RMII0_RXD1, RMII0_RXD0, RMII0_RX_ER

Figure 5.56  Timing with the REF50CK and RMII Signals

» <
»

Tc

— |—|_—|_‘|_[S§L

0
—»
{L
RMIIO_TXD_EN S
—»

RMII0_TXD1,
RMII0_TXDO

L
1T

Preamble

JL
17

|

Figure 5.57 RMIl Transmission Timing

Tsu o P —» Thd
_L /L IL
RMII0_CRS_DV I S, / 1 S
Tsu o) g
RMI0_RXD!, W preame XX oaa oY
17 17
SFD
RMIO_RX ER ((- ------------------------------------ ((- --------------------------------
) )
Figure 5.58 RMII Reception Timing (Normal Operation)
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP176-24x24-0.50 | PLQP0176KB-A | 176P6Q-A/FP-176E/FP-176EV | 189 |

NOTE)
1. DIMENSIONS "#1" AND "2"
DO NOT INCLUDE MOLD FLASH.
. DIMENSION "+3" DOES NOT
INCLUDE TRIM OFFSET.

N

b1

]
c

Dimension in Millimeters

Symeel | Min | Nom | Max
D 239240241
E 23.9 1 24.0 | 241
A | — | 14| —
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — | 17
A, 10.05] 0.1 |0.15

Terminal cross section

R b, 10.15]0.20 | 0.25
R i WIS s e
e c 0.09 |0.1 0.20
J( {........ sttt ettt et tatatatal ............ln/m n\, < L 77 Cq 0.1‘2‘2
0 0° | — 8°
VTS . L el [— 05—
= S e ——— =1 Tous
Detail F y _ _ 0.10
Zp | — [125 ] —
Ze | — [125] —
L |035] 0.5 |0.65
L, | — 10 | —
Figure C 176-Pin LFQFP (PLQP0176KB-A)
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP144-20x20-0.50 PLQPO144KA-B — 1.2
Ho Unit: mm
. "o
108 73
AARARARRAARARAAARRANARARAAAAAAAAARAR J
100 = =72
[==1 =
- -
= E 7%
= =
= Z/ S
HHHHﬂHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
1 36 WOTE 4
Index area NOTE)
NOTE 3 1. DIMENSIONS ™1 AND 2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT INCLUDE TRIM OFFSET.
3. PIM 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
F LOCATED WITHIN THE HATCHED AREA_
_h\{ 4. CHAMFERS AT CORNERS ARE OPTIONAL. SIZE MAY VARY.
: T T T T T T T T T i ::y Referance | Dimensions in milimeters
g ’3bp symeel | min | Nom | Max
= D | 199 | 200 | 201
E 199 | 200 | 201
A | — | 14 ] —
Ho | 218 | 220 | 222
He | 218 | 220 | 222
N R | = | =] 22
< g W : : ;‘,Sj Ay | 005| — | 015
| i
N I S by | 017 | 020 [ 027
b T‘ c 009 | — | 020
i 8 o0 | 35| &
Lt g | — | 05| —
Detail F 2 = =
y — | — |oos
Ly 045 06 | 0.7
L1 — 10 —
Figure E 144-Pin LFQFP (PLQP0144KA-B)
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