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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"

Not For New Designs

RX

32-Bit Single-Core

100MHz

CANbus, EBI/EMI, I12C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT

78

2MB (2M x 8)

FLASH

32K x 8

128K x 8

2.7V ~ 3.6V

A/D 8x10b, 14x12b; D/A 1x10b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LFQFP (14x14)
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RX630 Group

1. Overview

Table 1.4

Pin Functions (4/5)

Classifications

Pin Name

110

Description

Serial communications

interface (SCld)

e Asynchronous mode/clock synchronous mode

May 19, 2014

SCK12 /0 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output  Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output  Output pin for controlling the start of transmission and reception
o Simple 12C mode
SSCL12 /0 Input/output pin for the 12C clock
SSDA12 1/0 Input/output pin for the 12C data
e Simple SPI mode
SCK12 1/0 Input/output pin for the clock
SMISO12 1/0 Input/output pin for slave transmission of data
SMOSI12 I/0 Input/output pin for master transmission of data
SS12# Input Chip-select input pin
e Extended serial mode
RXDX12 Input Input pin for received data
TXDX12 Output  Output pin for transmitted data
SIOX12 1/0 Input/output pin for received or transmitted data
12C bus interface SCLO[FM+], 1/0 Input/output pins for clocks. Bus can be directly driven by the N-
SCL1to SCL3 channel open drain
SDAO[FM+], /10 Input/output pins for data. Bus can be directly driven by the N-
SDA1 to SDA3 channel open drain
USB power pins VCC_USB Input Power supply pin. When the USB is not to be used, connect it to the
VCC pin.
VSS_USB Input Ground pin. When the USB is not to be used, connect it to the VSS
pin.
USB 2.0 function module USBO_DP 1/0 Inputs or outputs D+ data for the USB bus
USBO_DM /0 Inputs or outputs D- data for the USB bus
USBO_DPUPE Output  Pull-up pin
USBO_VBUS Input Input pin for detection of connection and disconnection of the USB
cable
CAN module CRXO0 to CRX2 Input Input pins
CTXO0 to CTX2 Output  Output pins
Serial peripheral interface  RSPCKA, RSPCKB /10 Clock input/output pins
RSPCKC
MOSIA, MOSIB, MOSIC  1/O Inputs or outputs data output from the master
MISOA, MISOB, MISOC  1/O Inputs or outputs data output from the slave
SSLAO, SSLBO, SSLCO 110 Input or output pins for slave selection
SSLAL to SSLA3 Output  Output pins for slave selection
SSLB1 to SSLB3
SSLC1to SSLC3
IEBus controller IERXD Input Input pin for data reception
IETXD Output  Output pin for data transmission
Realtime clock RTCOUT Output  Output pin for 1-Hz clock
RTCICO to RTCIC2 Input Time capture event input pin
R0O1DS0060EJ0160 Rev.1.60 RENESAS Page 15 of 154



RX630 Group

1. Overview

Table 1.4 Pin Functions (5/5)
Classifications Pin Name 1/0 Description
12-bit A/D converter ANOO0O to AN020 Input Input pins for the analog signals to be processed by the A/D
converter
ADTRGO# Input Input pins for the external trigger signals that start the A/D
conversion
10-bit A/D converter ANO to AN7 Input Input pins for the analog signals to be processed by the A/D
converter
ANEXO0 Output  Extended analog output pin
ANEX1 Input Extended analog input pin
ADTRG# Input Input pins for the external trigger signals that start the A/D
conversion
D/A converter DAO, DAL Output  Output pins for the analog signals to be processed by the D/A
converter
Analog power supply AVCCO Input Analog voltage supply pin for the 12-bit A/D converter. Connect this
pin to VCC if the 12-bit A/D converter is not to be used
AVSS0 Input Analog ground pin for the 12-bit A/D converter. Connect this pin to
VSS if the 12-bit A/D converter is not to be used
VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter.
Connect this pin to VCC if the 12-bit A/D converter is not to be used
VREFLO Input Analog reference ground pin for the 12-bit A/D converter. Connect
this pin to VSS if the 12-bit A/D converter is not to be used
VREFH Input Reference voltage input pin for the 10-bit A/D converter and D/A
converter. This is used as the analog power supply for the
respective modules. Connect this pin to VCC if neither the 10-bit
A/D converter nor the D/A converter is in use
VREFL Input Reference ground pin for the 10-bit A/D converter and D/A
converter. This is used as the analog ground for the respective
modules. Set this pin to the same potential as the VSS pin
1/0 ports P00 to P03, P05, P07 110 6-bit input/output pins
P10 to P17 1/0 8-bit input/output pins
P20 to P27 /0 8-bit input/output pins
P30 to P37 /0 8-bit input/output pins (P35: input pin)
P40 to P47 /0 8-bit input/output pins
P50 to P57 1/0 8-bit input/output pins
P60 to P67 1/0 8-bit input/output pins
P70 to P77 1/0 8-bit input/output pins
P80 to P87 /0 8-bit input/output pins
P90 to P97 /0 8-bit input/output pins
PAO to PA7 1/0 8-bit input/output pins
PBO to PB7 1/0 8-bit input/output pins
PCO to PC7 /10 8-bit input/output pins
PDO to PD7 1/0 8-bit input/output pins
PEO to PE7 1/0 8-bit input/output pins
PFO to PF5 1/0 6-bit input/output pins
PGO to PG7 I/O 8-bit input/output pins
PH4, PH5 1/0 2-bit input/output pins
PJ3, PJ5 1/0 2-bit input/output pins
PKO to PK7 1/0 8-bit input/output pins
PLO to PL4 1/0 5-bit input/output pins
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RX630 Group

1. Overview

Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply
176-Pin Clock System (MTU, TPU, TMR, PPG, | (SClIc, SCId, RSP, RIIC, S12AD,
LFBGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
H1 XTAL P37
H2 VSS
H3 RES#
H4 P35 NMI
H12 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSIS/SSDAS/ IRQ5-DS
TIOCAL/TMRIO/PO20 SSLAO
H13 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
H14 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
H15 TRDATA3 PG7 D31
J1 EXTAL P36
J2 vce
J3 P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO IRQ4
POE2#
J4 T™S PF3
J12 PAS A5 TIOCB1/PO21 RSPCKA
J13 PK6
J14 PA7 A7 TIOCB2/P0O23 MISOA
Jis PAG A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#!
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
K1 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0
K2 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ SMOSI0/SSDAG/SSDAO/
RTCIC2 CTX0
K3 TDI PF2 RXD1/SMISO1/SSCL1
K4 TCK/FINEC PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/PO26 CTS4#/RTSA#ICTS6#/
RTS6#/SS4#/SS6#
K13 P71 CS1#
K14 PK7
K15 PBO A8 MTICSW/TIOCA3/PO24 | RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA
L1 P31 MTIOC4D/TMCI2/PO9Y/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
L2 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB
L3 TDO PFO TXD1/SMOSI1/SSDA1L
L4 P25 CS5# MTIOCAC/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
L12 PB6 Al4 MTIOC3D/TIOCA5/PO30 | RXD9/SMISO9/SSCL9
L13 PB3 ALl MTIOCOA/MTIOC4A/ SCK4/SCK6
TIOCD3/TCLKD/TMOO/
PO27POE3#
L14 PB1 A9 MTIOCOC/MTIOCAC/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 SMOSI6/SSDA4/ISSDAG
L15 P72 CS2#
M1 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
M2 P26 CS6i# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
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RX630 Group

1. Overview

Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply
176-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LFBGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
M3 P24 CS4# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
M4 P86 TIOCAO
M5 P13 MTIOCOB/TIOCAS5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
M6 P56 WR2#/BC2# MTIOC3C/TIOCAL
M7 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/S2#/CTX1
M8 BCLK P53*3
M9 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
M10 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TIOCD6/TCLKF/TMRI2/
PO29
M11 P81 MTIOC3D/PO27 RXD10/SMISO10/SSCL10
M12 P77 CS7# PO23 TXD11/SMOSI11/SSDA11
M13 PB7 Al15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
M14 PB5 Al13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
M15 PB4 Al12 TIOCA4/PO28 CTS9#/RTSO#/SS9#
N1 PH5
N2 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
N3 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
N4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS
PO13
N5 P12 MTIC5U/TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
N6 P57 WAIT#/\WR3#/
BC3#
N7 P55 WAIT# MTIOC4D/TMO3 CRX1/ IRQ10
N8 PL2
N9 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
N10 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TIOCB6/TMO2/PO31 MISOA
N11 P82 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10
N12 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
N13 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3
N14 P73 CS3# PO16
N15 PLO
P1 PH4
P2 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POE8# IETXD
P3 P87 TIOCA2
P4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ CTX1/USB0O_DPUPE
PO15
P5 P10 MTIC5W/TMRI3 IRQO
P6 VCC_USB

R0O1DS0060EJ0160 Rev.1.60
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RX630 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (176-Pin LQFP) (4/5)
Pin Number Power Supply Timer Communications
176-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
110 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
111 TRDATA3 PG7 D31
112 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
113 TRDATA2 PG6 D30
114 PA1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
115 VCC
116 TRCLK PG5 D29
117 VSS
118 PAO A0/BCO# MTIOC4AI/TIOCAO/PO16 SSLAL
119 TRSYNC# PG4 D28
120 P67 CS7# CRX2*2 IRQ15
121 TRDATA1 PG3 D27
122 P66 CS6# CTX2*2
123 TRDATAO PG2 D26
124 P65 CS5#
125 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5
126 PE6 D14[A14/D14] TIOCA1l CTSA#IRTSA#ISSA#| IRQ6 AN4
MOSIB
127 PK5 TXD4/SMOSI4/SSDA4
128 P70 SCK4
129 PK4 RXD4/SMISO4/SSCL4
130 PES D13[A13/D13] MTIOC4C/MTIOC2B/ RSPCKB IRQ5 AN3
TIOCB10
131 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/ SSLBO AN2
TIOCA10/PO28
132 PE3 D11[A11/D11] MTIOC4B/TIOCB9/PO26/ | CTS12#/RTS12#/SS12#/ AN1
POES# MISOB
133 PE2 D10[A10/D10] MTIOCA4A/TIOCA9/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
134 PE1 D9[A9/D9] MTIOCA4C/TIOCD9/PO18 | TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
135 PEO D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEXO
136 P64 CSa#
137 P63 CS3#
138 P62 CS2#
139 P61 CS1# CTS9#/RTSO#/SS9#
140 PK3 RXD9/SMISO9/SSCL9
141 P60 CSo# SCK9
142 PK2 TXD9/SMOSI9/SSDA9
143 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7
144 PG1 D25
145 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 ANG6
146 PGO D24
147 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
148 PD4 D4[A4/D4] POE3# SSLCO IRQ4 ANO012
149 P97 A23/D23
150 PD3 D3[A3/D3] TIOCBS8/TCLKH/POES8# RSPCKC IRQ3 ANO11
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RX630 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (4/4)
Pin Number Power Supply Timer Communications
144-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
108 PE3 D11[A11/D11] MTIOC4B/TIOCB9/P0O26/ | CTS12#/RTS12#/SS12#/ AN1
POES8# MISOB
109 PE2 D10[A10/D10] MTIOC4A/TIOCA9/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
110 PE1 D9[A9/D9] MTIOC4C/TIOCD9/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
111 PEO D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEXO
112 P64 CS4#
113 P63 CS3#
114 P62 CS2#
115 P61 CS1# CTS9#/RTS9#/SS9#
116 PK3 RXD9/SMISO9/SSCL9
117 P60 CSo# SCK9
118 PK2 TXD9/SMOSI9/SSDA9
119 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7
120 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 ANG6
121 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
122 PD4 D4[A4/D4] POE3# SSLCO IRQ4 ANO012
123 PD3 D3[A3/D3] TIOCBS8/TCLKH/POES8# RSPCKC IRQ3 ANO11
124 PD2 D2[A2/D2] MTIOC4D/TIOCA8 MISOC/CRX0 IRQ2 ANO10
125 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO09
TCLKG
126 PDO DO[A0/DO] TIOCA7 IRQO ANO08
127 P93 Al9 CTST#/RTST#ISST# ANO17
128 P92 A18 RXD7/SMISO7/SSCL7 ANO16
129 P91 Al7 SCK7 ANO015
130 VSS
131 P90 Al6 TXD7/SMOSI7/SSDA7 ANO14
132 VCC
133 P47 IRQ15-DS ANO07
134 P46 IRQ14-DS ANO06
135 P45 IRQ13-DS ANO005
136 P44 IRQ12-DS ANO04
137 P43 IRQ11-DS ANO003
138 P42 IRQ10-DS AN002
139 P41 IRQ9-DS ANOO1
140 VREFLO
141 P40 IRQ8-DS ANO0O
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is

Note 2. Enabled only for the ROM capacity: 2 MB/1.5 MB

enabled.
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RX630 Group

1. Overview

Table 1.11 List of Pins and Pin Functions (80-Pin LQFP) (2/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCId, RSP, RIIC, S12AD,
LQFP Control 1/0 Port RTC, POE) CAN, IEB, USB) Interrupt AD, DA
37 PC5 MTIOC3B/MTCLKD/ SCK8/RSPCKA
TMRI2/PO29
38 PC4 MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8H#/
TMCI1/PO25/POEO# SS8#/SSLAO
39 PC3 MTIOCA4D/TCLKB/PO24 TXD5/SMOSI5/SSDAS/
IETXD
40 PC2 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD
41 PB7 MTIOC3B/TIOCB5/PO31 | TXD9/SMOSI9/SSDA9
42 PB6 MTIOC3D/TIOCA5/PO30 | RXD9/SMISO9/SSCL9
43 PB5 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
44 PB4 TIOCA4/PO28 CTSO#/RTSO#/SSO#
45 PB3 MTIOCOA/MTIOCAA/ SCK6
TIOCD3/TCLKD/TMOO/
PO27/POE3#
46 PB2 TIOCC3/TCLKC/PO26 CTS6#/RTS6#/SS6#
47 PB1 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDAG IRQ4-DS
TIOCB3/TMCI0/PO25
48 vce
49 PBO MTICSW/TIOCA3/PO24 RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
50 VsS
51 PAG6 MTIC5V/MTCLKB/TIOCA2/ | CTS5#/RTS5#/SS5#/
TMCI3/PO22/POE2# MOSIA
52 PA5 TIOCB1/PO21 RSPCKA
53 PA4 MTIC5U/MTCLKA/TIOCAL/ | TXD5/SMOSI5/SSDA5/ IRQ5-DS
TMRIO/PO20 SSLAO
54 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
55 PA2 PO18 RXD5/SMISO5/SSCLS/
SSLA3
56 PAL MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
57 PAO MTIOC4A/TIOCAO/PO16 | SSLA1
58 PES5 MTIOC4C/MTIOC2B RSPCKB IRQ5 AN3
59 PE4 MTIOC4D/MTIOC1A/PO28 | SSLBO AN2
60 PE3 MTIOC4B/PO26/POES# CTS12#/RTS12#/SS12#/ AN1
MISOB
61 PE2 MTIOC4A/PO23 RXD12/SMISO12/SSCL12/ | IRQ7-DS ANO
RXDX12/SSLB3/MOSIB
62 PE1 MTIOC4C/PO18 TXD12/SMOSI12/SSDA12/ ANEX1
TXDX12/SIOX12/SSLB2/
RSPCKB
63 PEO SCK12/SSLB1 ANEX0
64 PD2 MTIOC4D IRQ2 AN010
65 PD1 MTIOC4B IRQ1 AN009
66 PDO IRQO AN008
67 P47 IRQ15-DS AN007
68 P46 IRQ14-DS AN006
69 P45 IRQ13-DS AN005
70 P44 IRQ12-DS AN004
71 P43 IRQ11-DS AN003
72 P42 IRQ10-DS AN002
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RX630 Group 4. 1/0 Registers

e Longword-size 1/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 1/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 1/O register access cycles, refer to Table 4.1, List of I/O Registers (Address Order).
The number of access cycles to 1/O registers is obtained by following equation.*1

Number of access cycles to 1/0 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).
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RX630 Group

4. 1/0 Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of 1/O Registers (Address Order) (1/42)
Module Register Number |Access Number of Access States Related

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

0008 0000h SYSTEM |Mode monitor register MDMONR 16 16 3ICLK Operating

0008 0002h SYSTEM |Mode status register MDSR 16 16 3ICLK Modes

0008 0006h SYSTEM | System control register 0 SYSCRO 16 16 3ICLK

0008 0008h SYSTEM | System control register 1 SYSCR1 16 16 3ICLK

0008 000Ch SYSTEM | Standby control register SBYCR 16 16 3ICLK Low Powe_r

0008 0010h SYSTEM |Module stop control register A MSTPCRA 32 32 3ICLK Consumption

0008 0014h SYSTEM | Module stop control register B MSTPCRB 32 32 3ICLK

0008 0018h SYSTEM |Module stop control register C MSTPCRC 32 32 3ICLK

0008 0020h SYSTEM | System clock control register SCKCR 32 32 3ICLK Clock ]

0008 0024h SYSTEM | System clock control register 2 SCKCR2 16 16 3ICLK gﬁgf{ta"o”

0008 0026h SYSTEM | System clock control register 3 SCKCR3 16 16 3ICLK

0008 0028h SYSTEM | PLL control register PLLCR 16 16 3ICLK

0008 002Ah SYSTEM |PLL control register 2 PLLCR2 8 8 3ICLK

0008 0030h SYSTEM | External bus clock control register BCKCR 8 8 3ICLK

0008 0032h SYSTEM |Main clock oscillator control register MOSCCR 8 8 3ICLK

0008 0033h SYSTEM | Sub-clock oscillator control register SOSCCR 8 8 3ICLK

0008 0034h SYSTEM | Low-speed on-chip oscillator control register LOCOCR 8 8 3ICLK

0008 0035h SYSTEM IWDT—dedicated on-chip oscillator control ILOCOCR 8 8 3ICLK

register

0008 0036h SYSTEM | High-speed on-chip oscillator control register HOCOCR 8 8 3ICLK

0008 0040h SYSTEM | Oscillation stop detection control register OSTDCR 8 8 3ICLK

0008 0041h SYSTEM | Oscillation stop detection status register OSTDSR 8 8 3ICLK

0008 00AOh SYSTEM | Operating power control register OPCCR 8 8 3ICLK Low Power

0008 00A1h SYSTEM Sle_ep mode return clock source switching RSTCKCR 8 8 3ICLK Consumption

register

0008 00A2h SYSTEM |Main clock oscillator wait control register MOSCWTCR 8 8 3ICLK

0008 00A3h SYSTEM | Sub-clock oscillator wait control register SOSCWTCR 8 8 3ICLK

0008 00A6h SYSTEM |PLL wait control register PLLWTCR 8 8 3ICLK

0008 00COh SYSTEM | Reset status register 2 RSTSR2 8 8 3ICLK Resets

0008 00C2h SYSTEM | Software reset register SWRR 16 16 3ICLK

0008 00EOh SYSTEM | Voltage monitoring 1 circuit control register 1 LVD1CR1 8 8 3ICLK LVDA

0008 00E1lh SYSTEM | Voltage monitoring 1 circuit status register LVD1SR 8 8 3ICLK

0008 00E2h SYSTEM | Voltage monitoring 2 circuit control register 1 LVD2CR1 8 8 3ICLK

0008 00E3h SYSTEM | Voltage monitoring 2 circuit status register LVD2SR 8 8 3ICLK

0008 03FEh SYSTEM | Protect register PRCR 16 16 3ICLK Register Write
Protet_:tion
Function

0008 1300h BSC Bus error status clear register BERCLR 8 8 2 ICLK Buses

0008 1304h BSC Bus error monitoring enable register BEREN 8 8 2 ICLK

0008 1308h BSC Bus error status register 1 BERSR1 8 8 2 ICLK

0008 130Ah BSC Bus error status register 2 BERSR2 16 16 2 ICLK

0008 1310h BSC Bus priority control register BUSPRI 16 16 2 ICLK

0008 2000h DMACO |DMA source address register DMSAR 32 32 2 ICLK DMACA

0008 2004h DMACO |DMA destination address register DMDAR 32 32 2 ICLK

0008 2008h DMACO | DMA transfer count register DMCRA 32 32 2 ICLK

0008 200Ch DMACO |DMA block transfer count register DMCRB 16 16 2 ICLK

0008 2010h DMACO |DMA transfer mode register DMTMD 16 16 2 ICLK

0008 2013h DMACO |DMA interrupt setting register DMINT 8 8 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (8/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 7127h ICU DTC activation enable register 039 DTCERO039 8 8 2 ICLK ICUb
0008 7128h ICU DTC activation enable register 040 DTCER040 8 8 2 ICLK
0008 712Ah ICU DTC activation enable register 042 DTCER042 8 8 2 ICLK
0008 712Bh ICU DTC activation enable register 043 DTCERO043 8 8 2 ICLK
0008 712Dh ICU DTC activation enable register 045 DTCERO045 8 8 2 ICLK
0008 712Eh ICU DTC activation enable register 046 DTCERO046 8 8 2 ICLK
0008 7140h ICU DTC activation enable register 064 DTCERO064 8 8 2 ICLK
0008 7141h ICU DTC activation enable register 065 DTCERO065 8 8 2 ICLK
0008 7142h ICU DTC activation enable register 066 DTCERO066 8 8 2 ICLK
0008 7143h ICU DTC activation enable register 067 DTCERO067 8 8 2 ICLK
0008 7144h ICU DTC activation enable register 068 DTCER068 8 8 2 ICLK
0008 7145h ICU DTC activation enable register 069 DTCER069 8 8 2 ICLK
0008 7146h ICU DTC activation enable register 070 DTCEROQ70 8 8 2 ICLK
0008 7147h ICU DTC activation enable register 071 DTCERO71 8 8 2 ICLK
0008 7148h ICU DTC activation enable register 072 DTCEROQ72 8 8 2 ICLK
0008 7149h ICU DTC activation enable register 073 DTCERO073 8 8 2 ICLK
0008 714Ah ICU DTC activation enable register 074 DTCERO74 8 8 2 ICLK
0008 714Bh ICU DTC activation enable register 075 DTCEROQ75 8 8 2 ICLK
0008 714Ch ICU DTC activation enable register 076 DTCERO76 8 8 2 ICLK
0008 714Dh ICU DTC activation enable register 077 DTCEROQ77 8 8 2 ICLK
0008 714Eh ICU DTC activation enable register 078 DTCERO078 8 8 2 ICLK
0008 714Fh ICU DTC activation enable register 079 DTCERO079 8 8 2 ICLK
0008 7162h ICU DTC activation enable register 098 DTCERO098 8 8 2 ICLK
0008 7166h ICU DTC activation enable register 102 DTCER102 8 8 2 ICLK
0008 717Eh ICU DTC activation enable register 126 DTCER126 8 8 2 ICLK
0008 717Fh ICU DTC activation enable register 127 DTCER127 8 8 2 ICLK
0008 7180h ICU DTC activation enable register 128 DTCER128 8 8 2 ICLK
0008 7181h ICU DTC activation enable register 129 DTCER129 8 8 2 ICLK
0008 7182h ICU DTC activation enable register 130 DTCER130 8 8 2 ICLK
0008 7183h ICU DTC activation enable register 131 DTCER131 8 8 2 ICLK
0008 7184h ICU DTC activation enable register 132 DTCER132 8 8 2 ICLK
0008 7185h ICU DTC activation enable register 133 DTCER133 8 8 2 ICLK
0008 7186h ICU DTC activation enable register 134 DTCER134 8 8 2 ICLK
0008 7187h ICU DTC activation enable register 135 DTCER135 8 8 2 ICLK
0008 7188h ICU DTC activation enable register 136 DTCER136 8 8 2 ICLK
0008 7189h ICU DTC activation enable register 137 DTCER137 8 8 2 ICLK
0008 718Ah ICU DTC activation enable register 138 DTCER138 8 8 2 ICLK
0008 718Bh ICU DTC activation enable register 139 DTCER139 8 8 2 ICLK
0008 718Ch ICU DTC activation enable register 140 DTCER140 8 8 2 ICLK
0008 718Dh ICU DTC activation enable register 141 DTCER141 8 8 2 ICLK
0008 718Eh ICU DTC activation enable register 142 DTCER142 8 8 2 ICLK
0008 718Fh ICU DTC activation enable register 143 DTCER143 8 8 2 ICLK
0008 7190h ICU DTC activation enable register 144 DTCER144 8 8 2 ICLK
0008 7191h ICU DTC activation enable register 145 DTCER145 8 8 2 ICLK
0008 7194h ICU DTC activation enable register 148 DTCER148 8 8 2 ICLK
0008 7195h ICU DTC activation enable register 149 DTCER149 8 8 2 ICLK
0008 7196h ICU DTC activation enable register 150 DTCER150 8 8 2 ICLK
0008 7197h ICU DTC activation enable register 151 DTCER151 8 8 2 ICLK
0008 7198h ICU DTC activation enable register 152 DTCER152 8 8 2 ICLK
0008 7199h ICU DTC activation enable register 153 DTCER153 8 8 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (12/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 73Alh ICU Interrupt source priority register 161 IPR161 8 8 2 ICLK ICUb
0008 73A4h ICU Interrupt source priority register 164 IPR164 8 8 2 ICLK
0008 73A6h ICU Interrupt source priority register 166 IPR166 8 8 2 ICLK
0008 73AAh ICU Interrupt source priority register 170 IPR170 8 8 2 ICLK
0008 73ADh ICU Interrupt source priority register 173 IPR173 8 8 2 ICLK
0008 73B0Oh ICU Interrupt source priority register 176 IPR176 8 8 2 ICLK
0008 73B3h ICU Interrupt source priority register 179 IPR179 8 8 2 ICLK
0008 73B6h ICU Interrupt source priority register 182 IPR182 8 8 2 ICLK
0008 73B7h ICU Interrupt source priority register 183 IPR183 8 8 2 ICLK
0008 73B8h ICU Interrupt source priority register 184 IPR184 8 8 2 ICLK
0008 73B9h ICU Interrupt source priority register 185 IPR185 8 8 2 ICLK
0008 73BAh ICU Interrupt source priority register 186 IPR186 8 8 2ICLK
0008 73BBh ICU Interrupt source priority register 187 IPR187 8 8 2 ICLK
0008 73BCh ICU Interrupt source priority register 188 IPR188 8 8 2 ICLK
0008 73BDh ICU Interrupt source priority register 189 IPR189 8 8 2 ICLK
0008 73BEh ICU Interrupt source priority register 190 IPR190 8 8 2 ICLK
0008 73BFh ICU Interrupt source priority register 191 IPR191 8 8 2ICLK
0008 73C0h ICU Interrupt source priority register 192 IPR192 8 8 2 ICLK
0008 73C1h ICU Interrupt source priority register 193 IPR193 8 8 2ICLK
0008 73C2h ICU Interrupt source priority register 194 IPR194 8 8 2 ICLK
0008 73C3h ICU Interrupt source priority register 195 IPR195 8 8 2ICLK
0008 73C4h ICU Interrupt source priority register 196 IPR196 8 8 2 ICLK
0008 73C5h ICU Interrupt source priority register 197 IPR197 8 8 2 ICLK
0008 73C6h ICU Interrupt source priority register 198 IPR198 8 8 2ICLK
0008 73C7h ICU Interrupt source priority register 199 IPR199 8 8 2 ICLK
0008 73C8h ICU Interrupt source priority register 200 IPR200 8 8 2ICLK
0008 73C9h ICU Interrupt source priority register 201 IPR201 8 8 2 ICLK
0008 73D6h ICU Interrupt source priority register 214 IPR214 8 8 2ICLK
0008 73D%h ICU Interrupt source priority register 217 IPR217 8 8 2ICLK
0008 73DCh ICU Interrupt source priority register 220 IPR220 8 8 2 ICLK
0008 73DFh ICU Interrupt source priority register 223 IPR223 8 8 2I1CLK
0008 73E2h ICU Interrupt source priority register 226 IPR226 8 8 2 ICLK
0008 73E5h ICU Interrupt source priority register 229 IPR229 8 8 2ICLK
0008 73E8h ICU Interrupt source priority register 232 IPR232 8 8 2 ICLK
0008 73EBh ICU Interrupt source priority register 235 IPR235 8 8 2 ICLK
0008 73EEh ICU Interrupt source priority register 238 IPR238 8 8 2 ICLK
0008 73F1h ICU Interrupt source priority register 241 IPR241 8 8 2 ICLK
0008 73F4h ICU Interrupt source priority register 244 IPR244 8 8 2ICLK
0008 73F7h ICU Interrupt source priority register 247 IPR247 8 8 2 ICLK
0008 73FAh ICU Interrupt source priority register 250 IPR250 8 8 2 ICLK
0008 73FDh ICU Interrupt source priority register 253 IPR253 8 8 2 ICLK
0008 7400h ICU DMAC activation request select register 0 DMRSRO 8 8 2 ICLK
0008 7404h ICU DMAC activation request select register 1 DMRSR1 8 8 2 ICLK
0008 7408h ICU DMAC activation request select register 2 DMRSR2 8 8 2 ICLK
0008 740Ch ICU DMAC activation request select register 3 DMRSR3 8 8 2 ICLK
0008 7500h ICU IRQ control register 0 IRQCRO 8 8 2 ICLK
0008 7501h ICU IRQ control register 1 IRQCR1 8 8 2 ICLK
0008 7502h ICU IRQ control register 2 IRQCR2 8 8 2 ICLK
0008 7503h ICU IRQ control register 3 IRQCR3 8 8 2 ICLK
0008 7504h ICU IRQ control register 4 IRQCR4 8 8 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (13/42)
Module Register Number |Access Number of Access States Related

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

0008 7505h ICU IRQ control register 5 IRQCRS 8 8 2ICLK ICUb

0008 7506h ICU IRQ control register 6 IRQCR6 8 8 2 ICLK

0008 7507h ICU IRQ control register 7 IRQCR7 8 8 2 ICLK

0008 7508h ICU IRQ control register 8 IRQCR8 8 8 2 ICLK

0008 7509h ICU IRQ control register 9 IRQCR9 8 8 2 ICLK

0008 750Ah ICU IRQ control register 10 IRQCR10 8 8 2 ICLK

0008 750Bh ICU IRQ control register 11 IRQCR11 8 8 2 ICLK

0008 750Ch ICU IRQ control register 12 IRQCR12 8 8 2 ICLK

0008 750Dh ICU IRQ control register 13 IRQCR13 8 8 2 ICLK

0008 750Eh ICU IRQ control register 14 IRQCR14 8 8 2 ICLK

0008 750Fh ICU IRQ control register 15 IRQCR15 8 8 2 ICLK

0008 7510h ICU IRQ pin digital filter enable register 0 IRQFLTEO 8 8 2ICLK

0008 7511h ICU IRQ pin digital filter enable register 1 IRQFLTE1 8 8 2I1CLK

0008 7514h ICU IRQ pin digital filter setting register 0 IRQFLTCO 8 8 2 ICLK

0008 7516h ICU IRQ pin digital filter setting register 1 IRQFLTC1 8 8 2 ICLK

0008 7580h ICU Non-maskable interrupt status register NMISR 8 8 2ICLK

0008 7581h ICU Non-maskable interrupt enable register NMIER 8 8 2 ICLK

0008 7582h ICU Non-maskable interrupt status clear register NMICLR 8 8 2 ICLK

0008 7583h ICU NMI pin interrupt control register NMICR 8 8 2ICLK

0008 7590h ICU NMI pin digital filter enable register NMIFLTE 8 8 2 ICLK

0008 7594h ICU NMI pin digital filter setting register NMIFLTC 8 8 2 ICLK

0008 8000h CMT Compare match timer start register 0 CMSTRO 16 16 2,3 PCLKB 2 ICLK CMT

0008 8002h CMTO Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 8004h CMTO Compare match timer counter CMCNT 16 16 2,3 PCLKB 2 ICLK

0008 8006h CMTO Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8008h CMT1 Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 800Ah CMT1 Compare match timer counter CMCNT 16 16 2,3 PCLKB 2 ICLK

0008 800Ch CMT1 Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8010h CMT Compare match timer start register 1 CMSTR1 16 16 2,3 PCLKB 2 ICLK

0008 8012h CMT2 Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 8014h CMT2 Compare match timer counter CMCNT 16 16 2,3 PCLKB 2ICLK

0008 8016h CMT2 Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8018h CMT3 Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 801Ah CMT3 Compare match timer counter CMCNT 16 16 2,3 PCLKB 2 ICLK

0008 801Ch CMT3 Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8020h WDT WDT refresh register WDTRR 8 8 2,3 PCLKB 2 ICLK WDTA

0008 8022h WDT WDT control register WDTCR 16 16 2,3 PCLKB 2 ICLK

0008 8024h WDT WDT status register WDTSR 16 16 2,3 PCLKB 2 ICLK

0008 8026h WDT WDT reset control register WDTRCR 8 8 2,3 PCLKB 2 ICLK

0008 8030h IWDT IWDT refresh register IWDTRR 8 8 2,3 PCLKB 2 ICLK IWDTa

0008 8032h IWDT IWDT control register IWDTCR 16 16 2,3 PCLKB 2 ICLK

0008 8034h IWDT IWDT status register IWDTSR 16 16 2,3 PCLKB 2 ICLK

0008 8036h IWDT IWDT reset control register IWDTRCR 8 8 2,3 PCLKB 2 ICLK

0008 8038h IWDT IWDT count stop control register IWDTCSTPR 8 8 2,3 PCLKB 2 ICLK

0008 80C0h DA D/A data register 0 DADRO 16 16 2,3 PCLKB 2 ICLK DAa

0008 80C2h DA D/A data register 1 DADR1 16 16 2,3 PCLKB 2 ICLK

0008 80C4h DA D/A control register DACR 8 8 2,3 PCLKB 2 ICLK

0008 80C5h DA DADRm format select register DADPR 8 8 2,3 PCLKB 2 ICLK

0008 80C6h DA D/A A/D synchronous start control register DAADSCR 8 8 2,3 PCLKB 2 ICLK

0008 8100h TPUA Timer start register TSTR 8 8 2,3 PCLKB 2 ICLK TPUa
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (16/42)
Module Register Number |Access Number of Access States Related

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

0008 81B4h TPU9 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK TPUa

0008 81B5h TPU9 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81B6h TPU9 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK

0008 81B8h TPU9 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81BAh TPU9 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81BCh TPU9 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK

0008 81BEh TPU9 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK

0008 81C0h TPU10 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 81C1h TPU10 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK

0008 81C2h TPU10 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK

0008 81C4h TPU10 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK

0008 81C5h TPU10 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81C6h TPU10 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK

0008 81C8h TPU10 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81CAh TPU10 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81D0h TPU11 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 81D1h TPU11 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK

0008 81D2h TPU11 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK

0008 81D4h TPU11 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK

0008 81D5h TPU11 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81D6h TPU11 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK

0008 81D8h TPU11 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81DAh TPU11 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81E6h PPGO PPG output control register PCR 8 8 2,3 PCLKB 2ICLK PPG

0008 81E7h PPGO PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK

0008 81E8h PPGO Next data enable register H NDERH 8 8 2,3 PCLKB 2 ICLK

0008 81E9h PPGO Next data enable register L NDERL 8 8 2,3 PCLKB 2 ICLK

0008 81EAh PPGO Output data register H PODRH 8 8 2,3 PCLKB 2 ICLK

0008 81EBh PPGO Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK

0008 81ECh*1 |PPGO Next data register H NDRH 8 8 2,3 PCLKB 2 ICLK

0008 81EDh*2 | PPGO Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK

0008 81EEh*! |PPGO Next data register H NDRH2 8 8 2,3 PCLKB 2 ICLK

0008 81EFh*2 | PPGO Next data register L NDRL2 8 8 2,3 PCLKB 2 ICLK

0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2,3 PCLKB 2 ICLK

0008 81F6h PPG1 PPG output control register PCR 8 8 2,3 PCLKB 2 ICLK

0008 81F7h PPG1 PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK

0008 81F8h PPG1 Next data enable register H NDERH 8 8 2,3 PCLKB 2 ICLK

0008 81F9h PPG1 Next data enable register L NDERL 8 8 2,3 PCLKB 2 ICLK

0008 81FAh PPG1 Output data register H PODRH 8 8 2,3 PCLKB 2 ICLK

0008 81FBh PPG1 Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK

0008 81FCh*3 |PPG1 Next data register H NDRH 8 8 2,3 PCLKB 2 ICLK

0008 81FDh*4 |PPG1 Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK

0008 81FEh*3 |PPG1 Next data register H NDRH2 8 8 2,3 PCLKB 2 ICLK

0008 81FFh*4 |PPG1 Next data register L NDRL2 8 8 2,3 PCLKB 2 ICLK

0008 8200h TMRO Timer control register TCR 8 8 2,3 PCLKB 2 ICLK TMR

0008 8201h TMR1 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 8202h TMRO Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8203h TMR1 Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8204h TMRO Time constant register A TCORA 8 8 2,3 PCLKB 2 ICLK

0008 8205h TMR1 Time constant register A TCORA 8 8*5 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (20/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 83C3h RSPI2 RSPI status register SPSR 8 8 2,3 PCLKB 2 ICLK RSPI
0008 83C4h RSPI2 RSPI data register SPDR 32 16, 32 2,3 PCLKB 2 ICLK
0008 83C8h RSPI2 RSPI sequence control register SPSCR 8 8 2,3 PCLKB 2 ICLK
0008 83C9h RSPI2 RSPI sequence status register SPSSR 8 8 2,3 PCLKB 2 ICLK
0008 83CAh RSPI2 RSPI bit rate register SPBR 8 8 2,3 PCLKB 2 ICLK
0008 83CBh RSPI2 RSPI data control register SPDCR 8 8 2,3 PCLKB 2 ICLK
0008 83CCh RSPI2 RSPI clock delay register SPCKD 8 8 2,3 PCLKB 2 ICLK
0008 83CDh RSPI2 RSPI slave select negation delay register SSLND 8 8 2,3 PCLKB 2 ICLK
0008 83CEh RSPI2 RSPI next-access delay register SPND 8 8 2,3 PCLKB 2 ICLK
0008 83CFh RSPI2 RSPI control register 2 SPCR2 8 8 2,3 PCLKB 2 ICLK
0008 83D0h RSPI2 RSPI command register 0 SPCMDO 16 16 2,3 PCLKB 2 ICLK
0008 83D2h RSPI2 RSPI command register 1 SPCMD1 16 16 2,3 PCLKB 2 ICLK
0008 83D4h RSPI2 RSPI command register 2 SPCMD2 16 16 2,3 PCLKB 2 ICLK
0008 83D6h RSPI2 RSPI command register 3 SPCMD3 16 16 2,3 PCLKB 2 ICLK
0008 83D8h RSPI2 RSPI command register 4 SPCMD4 16 16 2,3 PCLKB 2 ICLK
0008 83DAh RSPI2 RSPI command register 5 SPCMD5 16 16 2,3 PCLKB 2 ICLK
0008 83DCh RSPI2 RSPI command register 6 SPCMD6 16 16 2,3 PCLKB 2 ICLK
0008 83DEh RSPI2 RSPI command register 7 SPCMD7 16 16 2,3 PCLKB 2 ICLK
0008 8600h MTU3 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK MTU2a
0008 8601h MTU4 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8602h MTU3 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8603h MTU4 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8604h MTU3 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8605h MTU3 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2ICLK
0008 8606h MTU4 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8607h MTU4 Timer 1/0 control register L TIORL 8 8 2, 3PCLKB 2 ICLK
0008 8608h MTU3 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8609h MTU4 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 860Ah MTU Timer output master enable register TOER 8 8 2,3 PCLKB 2I1CLK
0008 860Dh MTU Timer gate control register TGCR 8 8 2,3 PCLKB 2 ICLK
0008 860Eh MTU Timer output control register 1 TOCR1 8 8 2,3 PCLKB 2ICLK
0008 860Fh MTU Timer output control register 2 TOCR2 8 8 2,3 PCLKB 2 ICLK
0008 8610h MTU3 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8612h MTU4 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8614h MTU Timer cycle data register TCDR 16 16 2,3 PCLKB 2 ICLK
0008 8616h MTU Timer dead time data register TDDR 16 16 2,3 PCLKB 2 ICLK
0008 8618h MTU3 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 861Ah MTU3 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 861Ch MTU4 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 861Eh MTU4 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8620h MTU Timer subcounter TCNTS 16 16 2,3 PCLKB 2 ICLK
0008 8622h MTU Timer cycle buffer register TCBR 16 16 2,3 PCLKB 2 ICLK
0008 8624h MTU3 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
0008 8626h MTU3 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8628h MTU4 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
0008 862Ah MTU4 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 862Ch MTU3 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 862Dh MTU4 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8630h MTU Timer interrupt skipping set register TITCR 8 8 2,3 PCLKB 2 ICLK
0008 8631h MTU Timer interrupt skipping counter TITCNT 8 8 2,3 PCLKB 2I1CLK
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4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (31/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 COE5h PORT5 Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COE6h PORT6 Driving ability control register DSCR 8 8 2,3 PCLKB 2ICLK
0008 COE7h PORT7 Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COESh PORT9 Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEAh PORTA Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEBh PORTB Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COECh PORTC | Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEDh PORTD | Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEEh PORTE Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COFOh PORTG | Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 C100h MPC CS output enable register PFCSE 8 8 2,3 PCLKB 2 ICLK MPC
0008 C102h MPC CS output pin select register 0 PFCSS0 8 8 2,3 PCLKB 2 ICLK
0008 C103h MPC CS output pin select register 1 PFCSS1 8 8 2,3 PCLKB 2 ICLK
0008 C104h MPC Address output enable register 0 PFAOEOQO 8 8, 16 2,3PCLKB 2 ICLK
0008 C105h MPC Address output enable register 1 PFAOE1 8 8, 16 2,3 PCLKB 2 ICLK
0008 C106h MPC External bus control register 0 PFBCRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C107h MPC External bus control register 1 PFBCR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 C114h MPC USBO control register PFUSBO 8 8 2,3 PCLKB 2 ICLK
0008 C11Fh MPC Write-protect register PWPR 8 8 2,3 PCLKB 2 ICLK
0008 C140h MPC P00 pin function control register POOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C141h MPC P01 pin function control register PO1PFS 8 8 2,3 PCLKB 2 ICLK
0008 C142h MPC P02 pin function control register PO2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C143h MPC P03 pin function control register PO3PFS 8 8 2,3 PCLKB 2 ICLK
0008 C145h MPC P05 pin function control register PO5PFS 8 8 2,3 PCLKB 2ICLK
0008 C147h MPC PO7 pin function control register PO7PFS 8 8 2,3 PCLKB 2 ICLK
0008 C148h MPC P10 pin function control register P10PFS 8 8 2,3 PCLKB 2 ICLK
0008 C149h MPC P11 pin function control register P11PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Ah MPC P12 pin function control register P12PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Bh MPC P13 pin function control register P13PFS 8 8 2,3 PCLKB 2ICLK
0008 C14Ch MPC P14 pin function control register P14PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Dh MPC P15 pin function control register P15PFS 8 8 2,3 PCLKB 2ICLK
0008 C14Eh MPC P16 pin function control register P16PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Fh MPC P17 pin function control register P17PFS 8 8 2,3 PCLKB 2 ICLK
0008 C150h MPC P20 pin function control register P20PFS 8 8 2,3 PCLKB 2 ICLK
0008 C151h MPC P21 pin function control register P21PFS 8 8 2,3 PCLKB 2 ICLK
0008 C152h MPC P22 pin function control register P22PFS 8 8 2,3 PCLKB 2 ICLK
0008 C153h MPC P23 pin function control register P23PFS 8 8 2,3 PCLKB 2 ICLK
0008 C154h MPC P24 pin function control register P24PFS 8 8 2,3 PCLKB 2 ICLK
0008 C155h MPC P25 pin function control register P25PFS 8 8 2,3 PCLKB 2 ICLK
0008 C156h MPC P26 pin function control register P26PFS 8 8 2,3 PCLKB 2 ICLK
0008 C157h MPC P27 pin function control register P27PFS 8 8 2,3 PCLKB 2 ICLK
0008 C158h MPC P30 pin function control register P30PFS 8 8 2,3 PCLKB 2 ICLK
0008 C159h MPC P31 pin function control register P31PFS 8 8 2,3 PCLKB 2 ICLK
0008 C15Ah MPC P32 pin function control register P32PFS 8 8 2,3 PCLKB 2 ICLK
0008 C15Bh MPC P33 pin function control register P33PFS 8 8 2,3 PCLKB 2 ICLK
0008 C15Ch MPC P34 pin function control register P34PFS 8 8 2,3 PCLKB 2 ICLK
0008 C160h MPC P40 pin function control register P40PFS 8 8 2,3 PCLKB 2 ICLK
0008 C161h MPC P41 pin function control register P41PFS 8 8 2,3 PCLKB 2 ICLK
0008 C162h MPC P42 pin function control register P42PFS 8 8 2,3 PCLKB 2 ICLK
0008 C163h MPC P43 pin function control register P43PFS 8 8 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (36/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0009 0853h CANO Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK CAN
0009 0854h CANO Time stamp register TSR 16 16 2,3 PCLKB 2 ICLK
0009 0856h CANO Acceptance filter support register AFSR 16 16 2,3 PCLKB 2 ICLK
0009 0858h CANO Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 1200hto |CAN1 Mailbox registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2 ICLK
0009 13FFh 32
0009 1400hto |CAN1 Mask register 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK
0009 141Fh 32
0009 1420h CAN1 FIFO received ID compare register 0 FIDCRO 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 1424h CAN1 FIFO received ID compare register 1 FIDCR1 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 1428h CAN1 Mask invalid register MKIVLR 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 142Ch CAN1 Mailbox interrupt enable register MIER 32 8,3126, 2,3 PCLKB 2 ICLK
0009 1820h to |CAN1 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 183Fh
0009 1840h CAN1 Control register CTLR 16 8,16 2,3 PCLKB 2 ICLK
0009 1842h CAN1 Status register STR 16 8, 16 2,3 PCLKB 2 ICLK
0009 1844h CAN1 Bit configuration register BCR 32 8,3126, 2,3 PCLKB 2 ICLK
0009 1848h CAN1 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 184%h CAN1 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ah CAN1 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 184Bh CAN1 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ch CAN1 Error interrupt enable register EIER 8 8 2,3 PCLKB 2ICLK
0009 184Dh CAN1 Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 184Eh CAN1 Receive error count register RECR 8 8 2,3 PCLKB 2 ICLK
0009 184Fh CAN1 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 1850h CAN1 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 1851h CAN1 Channel search support register CSSR 8 8 2,3 PCLKB 2I1CLK
0009 1852h CAN1 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 1853h CAN1 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK
0009 1854h CAN1 Time stamp register TSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1856h CAN1 Acceptance filter support register AFSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1858h CAN1 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 2200h to |CAN2 Mailbox registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2 ICLK
0009 23FFh 32
0009 2400hto |CAN2 Mask register 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK
0009 241Fh 32
0009 2420h CAN2 FIFO received ID compare register 0 FIDCRO 32 8,3126, 2, 3PCLKB 2 ICLK
0009 2424h CAN2 FIFO received ID compare register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2 ICLK
0009 2428h CAN2 Mask invalid register MKIVLR 32 8,31;6, 2,3 PCLKB 2 ICLK
0009 242Ch CAN2 Mailbox interrupt enable register MIER 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 2820hto |CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 283Fh
0009 2820h to | CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 283Fh
0009 2840h CAN2 Control register CTLR 16 8, 16 2,3 PCLKB 2 ICLK
0009 2842h CAN2 Status register STR 16 8,16 2,3 PCLKB 2 ICLK
0009 2844h CAN2 Bit configuration register BCR 32 8,3126, 2, 3PCLKB 2 ICLK
RO1DS0060EJ0160 Rev.1.60 RENESAS Page 95 of 154

May 19, 2014



RX630 Group

5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1

Absolute Maximum Ratings

Conditions: VSS = AVSS0 = VREFL/VREFLO =VSS_USB =0V

Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3t0 +4.6 \%
VgatT POWer supply voltage VeaTT —-0.3 to +4.6 \
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3to VCC +0.3 Vv
Input voltage (ports for 5 V tolerant*1) Vin -0.3t0 +5.8 Vv
Reference power supply voltage VREFH -0.3to VCC +0.3 \%
Analog power supply voltage AVCC*2 -0.3t0 +4.6 \Y
Analog input voltage Van -0.3to VCC +0.3 \Y
Operating temperature D version Topr —40 to +85 °C
G version Topr —40 to +105 °C
Storage temperature Tstg -551t0 +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.

Note 1. Ports 07, 12 to 17, 20 to 25, 30 to 34, 50 to 52, 54 to 57, 67, 74 to 77, 80 to 82, Al to A4, A6, B, and C are 5 V tolerant.
Note 2. Connect AVCCO to VCC. When neither the A/D converter nor the D/A converter is in use, do not leave the AVCCO, VREFH/
VREFHO, AVSS0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC, and the AVSSO0 and

VREFL/VREFLO pins to VSS, respectively.
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SOSCCR.SOSTP \
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tsusosc
Sub-clock oscillator output W—\-‘, g; & } \ / \ /
tsusoscwro ol
Sub-clock . % \ /
o

Note 1: This is the waiting period obtained by setting the SOCCWTCR.SSTS[4:0] bits.

Figure 5.12  Sub-Clock Oscillation Start Timing

5.3.3 Timing of Recovery from Low Power Consumption Modes

Table 5.13 Timing of Recovery from Low Power Consumption Modes
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO =VSS_USB =0V, T, = Topr

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc 10 — — ms Figure 5.13
after connected to operating
cancellation of main clock Main clock oscillator and tseypc 10 — — ms
software oscillator s -
PLL circuit operating
standby mode
External clock Main clock oscillator tsBYEX 1 — — ms
input to main operating
clock oscillator Main clock oscillator and tspyPE 1 — — ms
PLL circuit operating
Sub-clock oscillator operating tseysc 2 — — s
High-speed on-chip oscillator operating tseYHO — — 2 ms
Low-speed on-chip oscillator or IWDT-dedicated | tsgy o — — 800 ps
on-chip oscillator operating
Recovery time after cancellation of deep software standby mode | tpggy — — 1.0 ms Figure 5.14
Wait time after cancellation of deep software standby mode toseywT | 45 — 46 teye

Note:  The wait time varies depending on the state in which each oscillator was when the WAIT instruction was executed. The recovery
time when multiple oscillators are operating is the same period as that when the oscillator which requires the longest time of all

operating oscillators to recover is operating alone.
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RX630 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-LQFP80-12x12-0.50 | PLQP0080KB-A | 80P6Q-A | 0.5g
Ho

*1
D

NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.

IRRRAARRRARARRRRARE

61 = O =40 I 2. DIMENSION "*3" DOES NOT
s — : bp INCLUDE TRIM OFFSET.
== = : by
=S| = I
= = =
E E & E Dimension in Millimeters
= = = Terminal cross section et | Min | Nom| Max
o] o = D
= = - = E " i1ol 10/ 121
& = Q O pY E A | — [ 14| —
Hp | 13.8] 14.0| 14.2
LLLLCLELELELEEELELLY: [ He (138 1201 122
o Index mark :‘ — a :);
1 0 . .
. bp | 0.15] 0.20] 0.25
i 4 b1 | — 1018 —
o c 10.09|0.145| 0.20
S ANAAANANANAAAAAAAAN T < < (ﬂ]j]fmj
1 ‘ C1 0.125
=N @ Rila Lo L
E] by = < L e |— 105 —
* @ L x | — | — | 008
y | — 0.08
Detail F Zp | — | 125] —
Ze | — | 1.25] —
L |03]05]|07
Li | —] 10| —
Figure H 80-Pin LQFP (PLQP0O080KB-A)
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