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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"

Active

RXv2

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, QSPI, SCI, SPI, UART/USART, USB
DMA, LVD, POR, PWM, WDT
78

1MB (1M x 8)

FLASH

256K x 8

2.7V ~ 3.6V

A/D 22x12b; D/A 1x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LFQFP (14x14)
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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

Table 1.1 Outline of Specifications (5/9)

Classification = Module/Function Description

Timers 8-bit timers (TMRDb) ¢ (8 bits x 2 channels) x 2 units
¢ Select from among seven internal clock signals (PCLKB/1, PCLKB/2, PCLKB/8,
PCLKB/32, PCLKB/64, PCLKB/1024, PCLKB/8192) and one external clock signal
o Capable of output of pulse trains with desired duty cycles or of PWM signals
e The 2 channels of each unit can be cascaded to create a 16-bit timer
o Generation of triggers for A/D converter conversion
o Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12
e Event linking by the ELC

Compare match timer e (16 bits x 2 channels) x 2 units
(CMT) o Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)
e Event linking by the ELC

Compare match timer W e (32 bits x 1 channel) x 2 units
(CMTW) e Compare-match, input-capture input, and output-comparison output are available.
* Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)
o Interrupt requests can be output in response to compare-match, input-capture, and
output-comparison events.
e Event linking by the ELC

Realtime clock (RTCd)*#4 e Clock sources: Main clock, sub clock
e Selection of the 32-bit binary count in time count/second unit possible
o Clock and calendar functions
o Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
» Battery backup operation
o Time-capture facility for three values
e Event linking by the ELC

Watchdog timer (WDTA) e 14 bits x 1 channel
¢ Select from among 6 counter-input clock signals (PCLKB/4, PCLKB/64, PCLKB/128,
PCLKB/512, PCLKB/2048, PCLKB/8192)

Independent watchdog e 14 bits x 1 channel
timer (IWDTa) e Counter-input clock: IWDT-dedicated on-chip oscillator
» Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64,
dedicated clock/128, dedicated clock/256
» Window function: The positions where the window starts and ends are specifiable (the
window defines the timing with which refreshing is enabled and disabled).
Event linking by the ELC

Communication Ethernet controller ¢ Input and output of Ethernet/IEEE 802.3 frames
function (ETHERC) e Transfer at 10 or 100 Mbps
o Full- and half-duplex modes
o MIl (Media Independent Interface) or RMII (Reduced Media Independent Interface) as
defined in IEEE 802.3u
e Detection of Magic PacketsTM*1 or output of a “wake-on-LAN” signal (WOL)
e Compliance with flow control as defined in IEEE 802.3x standards
DMA controller for ¢ Alleviation of CPU load by the descriptor control method
Ethernet controller o Transmission FIFO: 2 Kbytes; Reception FIFO: 2 Kbytes
(EDMACa)
USB 2.0 FS host/ ¢ Includes a UDC (USB Device Controller) and transceiver for USB 2.0 FS

function module (USBb) e One port
e Compliance with the USB 2.0 specification
o Transfer rate: Full speed (12 Mbps), low speed (1.5 Mbps) (host only)
¢ Both self-power mode and bus power are supported
e OTG (On the Go) operation is possible (low-speed is not supported)
e Incorporates 2 Kbytes of RAM as a transfer buffer
o External pull-up and pull-down resistors are not required
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RX65N Group, RX651 Group

1. Overview

Table 1.4 Pin Functions (2/8)

Classifications Pin Name 110 Description
Multiplexed bus A0/DO to A15/D15 /10 Address/data multiplexed bus
Bus control RD# Output  Strobe signal which indicates that reading from the external bus
interface space is in progress
WR# Output  Strobe signal which indicates that writing to the external bus
interface space is in progress, in 1-write strobe mode
WRO# to WR3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
writing to the external bus interface space, in byte strobe mode
BCO# to BC3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
access to the external bus interface space, in 1-write strobe
mode
ALE Output  Address latch signal when address/data multiplexed bus is
selected
WAIT# Input Input pin for wait request signals in access to the external space
CSO0# to CS7# Output  Select signals for CS areas
CKE Output SDRAM clock enable signal
SDCS# Output SDRAM chip select signal
RAS# Output SDRAM row address strobe signal
CAS# Output SDRAM column address strove signal
WE# Output SDRAM write enable pin
DQMO to DQM3 Output SDRAM I/O data mask enable signals
EXDMA controller EDREQO, EDREQ1 Input External DMA transfer request pins
EDACKO, EDACK1 Output  Single address transfer acknowledge signals
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ15, IRQO-DS to Input Maskable interrupt request pins
IRQ15-DS
Multi-function timer pulse  MTIOCOA, MTIOCOB, 1/0 The TGRAO to TGRDO input capture input/output compare
unit 3 MTIOCOC, MTIOCOD output/PWM output pins
MTIOC1A, MTIOC1B /0 The TGRA1 and TGRB1 input capture input/output compare
output/PWM output pins
MTIOC2A, MTIOC2B 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
MTIOC3A, MTIOC3B, 1/0 The TGRAS3 to TGRD3 input capture input/output compare
MTIOC3C, MTIOC3D output/PWM output pins
MTIOC4A, MTIOC4B, 1/0 The TGRA4 to TGRD4 input capture input/output compare
MTIOC4C, MTIOC4D output/PWM output pins
MTIC5U, MTIC5V, MTIC5W Input The TGRUS5, TGRV5, and TGRWS5 input capture input/dead
time compensation input pins
MTIOC6A, MTIOC6B, 1/0 The TGRAG to TGRD6 input capture input/output compare
MTIOC6C, MTIOC6D output/PWM output pins
MTIOC7A, MTIOCT7B, 1/0 The TGRA7 to TGRD7 input capture input/output compare
MTIOC7C, MTIOC7D output/PWM output pins
MTIOC8A, MTIOCSB, 1/0 The TGRAS8 to TGRD8 input capture input/output compare
MTIOC8C, MTIOC8D output/PWM output pins
MTCLKA, MTCLKB, Input Input pins for external clock signals or for phase counting mode
MTCLKC, MTCLKD clock signals
Port output enable 3 POEO#, POE4#, POESH#, Input Input pins for request signals to place the MTU in the high
POE10#, POE11# impedance state
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RX65N Group, RX651 Group

1. Overview

1.5

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.

Pin Assignments

A B C D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 | VvSS | vcC | PG7 PA6 PBO P72 PB4 | vss | vcCc | Pct1 | 15
14| PE1 PEO | VSS PE7 PG3 PAO PA1 PA2 PA7 | vCC | PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 | vCC | PG2 | PG4 | PG6 PA3 | VSS P71 PB3 PB7 PCO | PC2 P76 | 13
12| P60 VSS P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 | PC4 P80 | 12
11| PD6 PG1 | vCC P61 P81 P82 Pcé | vce | 11
10| P97 PD4 | PGO PD7 PC5 PC7 P83 | VSS | 10
9| vcc | pes | Pp3 | PDs RX65N Group, RX651 Group Pso | P51 | P52 | P53 |9
8| P9sa | PD1 | PD2 | vss (1 77-Pin TFLGA) P55 P54 P10 P11 |8
(Upper Perspective View)
7| vss P92 PDO P95 P85 P84 P57 P56 | 7
VSS_ | USBO_
6| vcc | P91 P90 P93 PJ1 PJO USB op | 8
VCC_ | USBO_
5| P46 P47 P45 P44 NC PJ2 P12 USE v | 8
4| P42 P41 P43 P00 | VSS |BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 | 4
3 |VREFLO| P40 |[VREFHO| P03 PF5 PJ3 FmDE/D RES# | P34 PF2 PFO P24 P22 P87 P16 |3
2| AVCCO| P07 |AVCC1| P02 | EMLE | VCL [XCOUT| VSs | vcc P32 P30 P26 P23 P17 P20 | 2
1|AVSSO | P05 | AVSS1 | PO1 PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 | vCC | VSS P21 |1
A B C D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and /O port pins. For the pin configuration,
see Table 1.5, List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.3 Pin Assignment (177-Pin TFLGA)
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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) (3/8)
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 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
D14 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B
D7]
D15 P65 CKE/CS5#
E1 PJ5 POE8# CTS2#/RTS2#/
SS2#
E2 EMLE
E3 PF5 IRQ4
E4 VSS
E5 *1 NC
E12 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B
D6]
E13 TRDATAOQ PG2 D26
E14 TRDATA1 PG3 D27
E15 P67 DQM1/CS7# | MTIOC7C IRQ15
F1 VBATT
F2 VCL
F3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO0#/
RTSO#/SS0#
F4 BSCANP
F12 P66 DQMO0/CS6# | MTIOC7D
F13 TRSYNC PG4 D28
F14 PAO DQM2/ MTIOC4A/ ETO_TX_EN/ LCD_DA
BCO#/A0 MTIOC6D/ RMIIO_TXD_EN/ TA8-B
TIOCA0/PO16/ | SSLA1-B
CACREF
F15 VSS
G1 XCIN
G2 XCouT
G3 MD/FINED
G4 TRST# PF4
G12 TRCLK PG5 D29
G13 TRDATA2 PG6 D30
G14 PA1 DQM3/A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQM
MTCLKC/ SCK5/SSLA2-B TA7-B
MTIOC7B/
TIOCBO/PO17
G15 VvCC
H1 XTAL P37
H2 VSS
H3 RES#
H4 UPSEL P35 NMI
H12 PA4 A4 MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B
TIOCA1/ SSLA0-B
TMRIO/PO20
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RX65N Group, RX651 Group 1. Overview
Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (5/7)
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 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
K7 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
K8 VvCC
K9 TRDATAOQ P80 EDREQO MTIOC3B/ ETO_TX_EN/ QIO2-A/SDHI_WP/
PO26 RMIIO_TXD_EN/ | MMC_D2-A
SCK10/RTS10#
K10 TRDATAG P76 CS6# PO22 ETO_RX_CLK/ QSSL-A/
REF50CKO0/ SDHI_CMD-A/
SMISO11/ SDSI_CMD-A/
SSCL11/RXD11 MMC_CMD-A
K11 PB7 A15 MTIOC3B/ ETO_CRS/ SDSI_D1-B
TIOCB5/PO31 | RMIIO_CRS_DV/
TXD9/SMOSI9/
SSDAY/
SMOSI11/
SSDA11/TXD11
K12 PB6 A14 MTIOC3D/ ETO_ETXD1/ SDSI_Do-B
TIOCA5/PO30 | RMIIO_TXD1/
RXD9/SMISO9/
SSCLY/
SMISO11/
SSCL11/RXD11
K13 PB5 A13 MTIOC2A/ ETO_ETXDO/ SDSI_CLK-B LCD_CL
MTIOC1B/ RMIIO_TXDO0/ K-B*1
TIOCB4/ SCK9/SCK11
TMRI1/PO29/
POE4#
L1 P25 CS5#/ MTIOC4C/ RXD3/SMISO3/ SDHI_CD/HSYNC ADTRGO
EDACK1 MTCLKB/ SSCL3 #
TIOCA4/PO5
L2 P23 EDACKO MTIOC3D/ TXD3/SMOSI3/ SDHI_D1-C/PIXD7
MTCLKD/ SSDA3/CTSO0#/
TIOCD3/PO3 RTSO#/SS0#
L3 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
L4 P24 CS4#/ MTIOC4A/ SCKa3/ SDHI_WP/PIXCLK
EDREQ1 MTCLKA/ USBO_VBUSEN
TIOCB4/
TMRI1/PO4
L5 P13 MTIOCOB/ TXD2/SMOSI2/ IRQ3 ADTRG1
TIOCA5/TMO3/ | SSDA2/ #
PO13 SDAO[FM+]
L6 P56 EDACK1 MTIOC3C/ SCK7*1
TIOCA1
L7 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
L8 TRCLK P83 EDACK1 MTIOC4C ETO_CRS/
RMIIO_CRS_DV/
SCK10/SS10#/
CTS10#
L9 PC5 D3[A3/D3]*1/ | MTIOC3B/ ETO_ETXD2/ MMC_D5-A
A21/CS2#/ MTCLKD/ SCK8/SCK10/
WAIT# TMRI2/PO29 RSPCKA-A
L10 PC4 A20/CS3# MTIOC3D/ ETO_TX_CLK/ QMI-A/QIO1-A/
MTCLKC/ SCK5/CTS8#/ SDHI_D1-A/
TMCI1/PO25/ RTS8#/SS8#/ SDSI_D1-A/
POEO# SS10#/CTS10#/ | MMC_D1-A
RTS10#/SSLAO-
A
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RX65N Group, RX651 Group 1. Overview
Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (1/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
144-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
1 AVSS0
2 P05 IRQ13 DA1
3 AVCC1
4 P03 IRQ11 DAO
5 AVSS1
6 P02 TMCI1 SCK6 IRQ10 AN120
7 P01 TMCIO RXD6/SMISO6/ IRQ9 AN119
SSCL6
8 P00 TMRIO TXD6/SMOSI6/ IRQ8 AN118
SSDA6
9 PF5 IRQ4
10 EMLE
11 PJ5 POES8# CTS2#/RTS2#/
SS2#
12 VSS
13 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO0#/
RTSO#/SSO0#
14 VCL
15 VBATT
16 MD/FINED
17 XCIN
18 XCouT
19 RES#
20 XTAL P37
21 VSS
22 EXTAL P36
23 VvCC
24 UPSEL P35 NMI
25 TRST# P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCK0
POE10#
26 P33 EDREQ1 MTIOCOD/ RXD6/SMISO6/ | PCKO IRQ3-DS
TIOCDO/ SSCL6/RXDO/
TMRI3/PO11/ SMISO0/SSCLO/
POE4#/ CRX0
POE11#
27 P32 MTIOCOC/ TXD6/SMOSI6/ VSYNC IRQ2-DS
TIOCCO/ SSDAG/TXDO/
TMO3/PO10/ SMOSI0/SSDA0/
RTCIC2/ CTX0/
RTCOUT/ USBO_VBUSEN
POEO#/
POE10#
28 T™S P31 MTIOC4D/ CTS1#/RTS1#/ IRQ1-DS
TMCI2/POY/ SS1#/SSLBO-A
RTCIC1
29 TDI P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB-A
RTCICO/
POES8#
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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) (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) (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
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
60 VvCC
61 PBO A8 MTIC5W/ ETO_ERXD1/ LCD_DA | IRQ12
TIOCA3/PO24 | RMIIO_RXD1/ TA0-B*1
RXD6/SMISO6/
SSCL6
62 VSS
63 PA7 A7 TIOCB2/PO23 | ETO_WOL/ LCD_DA
MISOA-B TA1-B*1
64 PA6 A6 MTIC5V/ ETO_EXOUT/ LCD_DA
MTCLKB/ CTS5#/RTS5#/ TA2-B*1
TIOCA2/ SS5#/MOSIA-B
TMCI3/PO22/
POE10#
65 PA5 A5 MTIOC6B/ ETO_LINKSTA/ LCD_DA
TIOCB1/PO21 | RSPCKA-B TA3-B*1
66 PA4 Ad MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B*1
TIOCA1/ SSLA0-B
TMRI0/PO20
67 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B*1
TIOCDO/ SSCL5
TCLKB/PO19
68 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TA6-B*1
69 PA1 A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQ11
MTCLKC/ SCK5/SSLA2-B TA7-B*1
MTIOC7B/
TIOCBO/PO17
70 PAO BCO#/A0 MTIOC4A/ ETO_TX_EN/ LCD_DA
MTIOC6D/ RMIIO_TXD_EN/ TA8-B*1
TIOCAO0/PO16/ | SSLA1-B
CACREF
71 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B*1
D711
72 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B*
DéJ*1
73 PE5 D13[A13/ MTIOCA4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B*1
D5]*1 RSPCKB-B
74 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0-B TA12-B*1
D4J*1 PO28
75 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11}/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*
D3J*1 POES8# RTS12#/SS12#
76 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
77 PE1 D9[A9/D9)/ MTIOCA4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1]*1 | MTIOC3B/ SMOSI12/ TA15-B*1
PO18 SSDA12/
TXDX12/
SI0X12/SSLB2-
B
78 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO]*1 TA16-B*1
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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. 1/0 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. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (23 / 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 A002h

SCI0

Serial Control Register

SCR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A003h

SCI0

Transmit Data Register

TDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A004h

SCI0

Serial Status Register

SSR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A005h

SCI0

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A006h

SMCIO

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A007h

SCI0

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A008h

SCI0

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A009Sh

SCI0

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 AOOAh

SCI0

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A00Bh

SCI0

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOOCh

SCI0

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOODh

SCI0

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOOEh

SCI0

Transmit Data Register H

TDRH

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOOFh

SCI0

Transmit Data Register L

TDRL

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 AOOEh

SCI0

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A010h

SCI0

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A011h

SCI0

Receive Data Register L

RDRL

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A010h

SCI0

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A012h

SCI0

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A020h

SCi1

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A021h

SCi1

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A022h

SCi1

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A023h

SCI1

Transmit Data Register

TDR

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) (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. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (45/ 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0009 0820hto | CANO [ Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 083Fh
0009 0840h |CANO | Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0842h |CANO | Status Register STR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0844h |CANO |Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 0848h |CANO |[Receive FIFO Control Register RFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 0849h |CANO |Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Ah |CANO |[Transmit FIFO Control Register TFCR 8 8 2,3PCLKB 2ICLK CAN
0009 084Bh |CANO | Transmit FIFO Pointer Control Register TFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Ch |CANO |Error Interrupt Enable Register EIER 8 8 2,3 PCLKB 2ICLK CAN
0009 084Dh |CANO | Error Interrupt Factor Judge Register EIFR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Eh |CANO |Receive Error Count Register RECR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Fh |CANO | Transmit Error Count Register TECR 8 8 2,3PCLKB 2ICLK CAN
0009 0850h |CANO |Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0851h |CANO |Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0852h |CANO |[Mailbox Search Status Register MSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0853h |CANO |Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2ICLK CAN
0009 0854h |[CANO | Time Stamp Register TSR 16 16 2,3 PCLKB 2 ICLK CAN
0009 0856h |CANO |Acceptance Filter Support Register AFSR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 0858h | CANO | Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 1200h to | CAN1 Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 13FFh 3216
0009 1400hto | CAN1 Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 141Fh 32
0009 1420h | CAN1 FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1424h | CAN1 FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1428h [ CAN1 Mask Invalid Register MKIVLR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 142Ch | CAN1 Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1820hto | CAN1 Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 183Fh
0009 1840h |CAN1 | Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1842h | CAN1 Status Register STR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1844h | CAN1 Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1848h | CAN1 Receive FIFO Control Register RFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 1849h | CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Ah |CAN1 [Transmit FIFO Control Register TFCR 8 8 2,3PCLKB 2ICLK CAN
0009 184Bh | CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Ch | CAN1 Error Interrupt Enable Register EIER 8 8 2,3 PCLKB 2ICLK CAN
0009 184Dh | CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Eh | CAN1 Receive Error Count Register RECR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Fh | CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1850h [ CAN1 Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1851h [ CAN1 Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1852h | CAN1 Mailbox Search Status Register MSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1853h | CAN1 Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2ICLK CAN
0009 1854h | CAN1 Time Stamp Register TSR 16 16 2,3 PCLKB 2 ICLK CAN
0009 1856h | CAN1 Acceptance Filter Support Register AFSR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1858h | CAN1 |Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 4200h  [CMTWO | Timer Start Register CMWSTR 16 16 2, 3 PCLKB 2ICLK CMTW
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (57 / 61)

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000D 011Eh |RSPI0O [RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 0120h |RSPI0 [RSPI Data Control Register 2 SPDCR2 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0140h |RSPI1 [RSPI Control Register SPCR 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 0141h |RSPI1 [RSPI Slave Select Polarity Register SSLP 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0142h |RSPI1 [RSPI Pin Control Register SPPCR 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 0143h |RSPI1 |RSPI Status Register SPSR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0144h |RSPI1 |RSPI Data Register SPDR 32 8,3126, 3,4 PCLKA 1,2 ICLK RSPIc
000D 0148h |RSPI1 |RSPI Sequence Control Register SPSCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0149h |RSPI1 |RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 014Ah |RSPI1 |RSPI Bit Rate Register SPBR 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 014Bh |RSPI1 |RSPI Data Control Register SPDCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 014Ch |RSPI1 [RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 014Dh |RSPI1 |RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 014Eh |RSPI1 | RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKA 1,21CLK RSPIc
000D 014Fh |RSPI1 |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 0150h |RSPI1  |RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0152h |RSPI1 |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 0154h |RSPI1 |RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 0156h |RSPI1  |RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0158h |RSPI1 |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 015Ah |RSPI1  |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 015Ch |RSPI1 [RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 015Eh |RSPI1  |RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 0160h |RSPI1  [RSPI Data Control Register 2 SPDCR2 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0300h |RSPI2 [RSPI Control Register SPCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0301h |RSPI2 [RSPI Slave Select Polarity Register SSLP 8 8 3,4 PCLKA 1,21CLK RSPIc
000D 0302h |RSPI2 [RSPI Pin Control Register SPPCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0303h |RSPI2 |RSPI Status Register SPSR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0304h |RSPI2 |RSPI Data Register SPDR 32 8,3126, 3,4 PCLKA 1,2ICLK RSPIc
000D 0308h |RSPI2 |RSPI Sequence Control Register SPSCR 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0309h |[RSPI2 [RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 030Ah |RSPI2 |RSPI Bit Rate Register SPBR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 030Bh |RSPI2 |RSPI Data Control Register SPDCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 030Ch |RSPI2 |RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 030Dh |RSPI2 |RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 030Eh |RSPI2 |RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 030Fh |RSPI2 |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0310h |RSPI2 |RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0312h |RSPI2 |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 0314h  |RSPI2 |RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0316h |RSPI2 [RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0318h |RSPI2 |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 031Ah  |RSPI2 |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 031Ch |RSPI2 [RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 031Eh |RSPI2 |RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0320h |RSPI2 |RSPI Data Control Register 2 SPDCR2 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000E 0000h |GLCDC |Graphic 1 Color Look-up Table 0[0 to 255] GR1CLUTO[O0 32 32 5,6 PCLKA*7 1, 2 ICLK*7 GLCDC
to to 255]
000E 03FCh
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RX65N Group, RX651 Group 5. Electrical Characteristics

5.3.1 Reset Timing

Table 5.13 Reset 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
Item Symbol Min T Max Unit Test
y ' yp- ' Conditions
RES# pulse | Power-on trRESWP 1 — — ms Figure 5.1
width Deep software standby mode tRESWD 0.6 — — ms Figure 5.2
Software standby mode, low-speed operating tRESWS 0.3 — — ms
mode 2
Programming or erasure of the code flash tRESWF 200 — — us
memory, or programming, erasure or blank
checking of the data flash memory
Other than above tRESW 200 — — us
Waiting time after release from the RES# pin reset tRESWT 54 — 55 tieyc | Figure 5.1
Internal reset time trRESW?2 100 — 108 tLeye
(independent watchdog timer reset, watchdog timer reset,
software reset)
45 £5
vce 7
RES# S Y
treswp —
Internal reset signal
(Low is valid) ‘ «
37 R
treswt
Figure 5.1 Reset Input Timing at Power-On
treswo, tresws, treswr, tresw
l—&':—
RES# 7
Internal reset signal
(Low is valid) \
55 55
treswT
Figure 5.2 Reset Input Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

534 Control Signal Timing

Table 5.23 Control Signal Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =0 V,
PCLKB = 8 to 60 MHz, T, = Toy

Item Symbol Min.*1 Typ. Max. Unit Test Conditions**
NMI pulse width tNviw 200 — — ns tpReyc X 2 =200 ns, Figure 5.14
tpReyc X 2 — — ns tpReyc X 2 > 200 ns, Figure 5.14
IRQ pulse width tiraw 200 — — ns tpBeyc X 2 =200 ns, Figure 5.15
tpReyc X 2 — — ns tpReyc X 2> 200 ns, Figure 5.15

Note 1. tpgcyc: PCLKB cycle

taviw

Figure 5.14  NMI Interrupt Input Timing

RQ M

tiraw

Figure 5.15 IRQ Interrupt Input Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

RSPI Simple SPI
to
SSLAO to 55 i
SSLA3 X X
output £ VN v
tieap tiac >
— — tsstr, tssir
RSPCKA SCKn Z
CPOL =0 CKPOL =0 7
output output
RSPCKA SCKn _& /—\_‘
CPOL=1 CKPOL=1 \
output output N ‘1—/
tsu th
MISOA SMISOn /
input input { MSBIN ) DATA::>’ LSB IN { MSB IN
tlar, th PR ton le— to[)
- y £
MOSIA SMOSIn K
output output _X( MSB OUT >< DAT{-‘\ >§ LSB OUT >< IDLE ><MSB ouT
2y
(n=0to7,12)

Figure 5.45 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKA Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 1)

RSPI

SSLAO to 55 i N
SSLA3 X X
output 44 1T~ 1~

tieap fias >

— — 4 tsstr, tssir
RSPCKA Z & "
CPOL=0 7 N
output
RSPCKA \ y
CPOL =1 N / \ /Z_\_72 \
output N
tsu thr thr
H
I
MISOA > /
input 4%_'MSB IN }_< DAT?’ >—< LSB IN % { MSB IN
tor, tor ey o l—y top

MOSIA T ¥ 5 r
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Figure 5.46 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKA Division Ratio Set to 1/2)
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RX65N Group, RX651 Group 5. Electrical Characteristics

RSPI Simple SPI
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Figure 5.47 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKA Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)
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Figure 5.48 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKA Division Ratio Set to 1/2)
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