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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"
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32-Bit Single-Core

100MHz

CANbus, EBI/EMI, I12C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT
117

1MB (1M x 8)

FLASH

32K x 8

96K x 8

2.7V ~ 3.6V

A/D 8x10b, 21x12b; D/A 2x10b
Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LFQFP (20x20)
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RX630 Group 1. Overview

Table 1.1 Outline of Specifications (3/5)

Classification  Module/Function Description

Timers 16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 2 units

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Supports the 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

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

Signals from the input capture pins are input via a digital filter

Clock frequency measuring method

Multi-function timer (16 bits x 6 channels) x 1 unit
pulse unit 2 (MTU2a) * Time bases for the 6 16-bit timer channels can be provided via up to 16 pulse-input/
output lines and three pulse-input lines
o Select from among eight counter-input clock signals for each channel (PCLK/1, PCLK/
4, PCLK/16, PCLK/64, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than channel 5,
for which only four signals are available.

e Input capture function
e 21 output compare/input capture registers
e Complementary PWM output mode
e Reset synchronous PWM mode
e Phase-counting mode
e Generation of triggers for A/D converter conversion
o Digital filter
« Signals from the input capture pins are input via a digital filter
e PPG output trigger can be generated
* Clock frequency measuring function
Frequency The MTU or unit 0 TPU module can be used to monitor the main clock, sub-clock, HOCO
measurement function  clock, LOCO clock, and PLL clock for abnormal frequencies.
(MCK)
Port output enable 2 Controls the high-impedance state of the MTU’s waveform output pins
(POE2a)
Programmable pulse o (4 bits x 4 groups) x 2 units
generator (PPG) e Pulse output with the MTU or TPU output as a trigger
e Maximum of 32 pulse-output possible
8-bit timers (TMR) * (8 bits x 2 channels) x 2 units

Select from among seven internal clock signals (PCLK/1, PCLK/2, PCLK/8, PCLK/32,
PCLK/64, PCLK/1024, PCLK/8192) and one external clock signal

Capable of output of pulse trains with desired duty cycles or of PWM signals

The 2 channels of each unit can be cascaded to create a 16-bit timer

Generation of triggers for A/D converter conversion

Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12

Compare match timer
(CMT)

(16 bits x 2 channels) x 2 units
Select from among four internal clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/
512)

Realtime clock (RTCa) e Clock sources: Main clock, sub-clock
o Clock and calendar functions
Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
Battery backup operation
* Time-capture facility for three values

14 bits x 1 channel
Select from among 6 counter-input clock signals (PCLK/4, PCLK/64, PCLK/128, PCLK/
512, PCLK/2048, PCLK/8192)

14 bits x 1 channel

Counter-input clock: Dedicated on-chip oscillator for the IWDT

Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64,
dedicated clock/128, dedicated clock/256

Watchdog timer
(WDTA)

Independent watchdog
timer (IWDTA)
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RX630 Group

1. Overview

Table 1.3 List of Products (2/2)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX630 R5F5630DDDLK PTLGO0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(D version) ~psrse30DCDFC  PLOPO176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDFC PLQP0176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DCDBG PLBG0176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDBG PLBGO0176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DCDLC PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDLC PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDFP PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDFP PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDFB PLQP0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDLK PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDLK PTLG0145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDFC PLQPO0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDFC PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDBG PLBGO0176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDBG PLBG0176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ECDLC PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630EDDLC PTLG0177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
RX630 R5F5630BDGFB PLQPO0144KA-A 1 Mbyte 96 Kbytes 32 Kbytes  100MHz -40 to +105°C
(G version) " ReFG5630ADGFE  PLQPOL44KA-A 768 Kbytes 96 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F5630BDGFP PLQP0100KB-A 1 Mbyte 96 Khytes 32 Kbytes  100MHz -40 to +105°C
R5F5630ADGFP PLQPO100KB-A 768 Kbytes 96 Khytes 32 Kbytes  100MHz -40 to +105°C
R5F56308DGFP PLQPO100KB-A 512 Khytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F56307DGFP PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F56308DGFN PLQPO080KB-A 512 Kbytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C
R5F56307DGFN PLQPOOBOKB-A 384 Kbytes 64 Kbytes 32 Kbytes  100MHz -40 to +105°C

Note 1. The sub-clock oscillator, real-time clock, and boundary scan have different specifications. For details, see section 11.2.8, Sub-
Clock Oscillator Wait Control Register (SOSCWTCR), section 28.2.19, RTC Control Register 3 (RCR3), and section 44.2.4,
Boundary Scan Register (JTBSR) in the User's manual: Hardware.

Note 2.

The specifications of the temperature sensor calibration and unique ID for G-version products differ from those for other

products. For details, see section 41.2.2, Temperature Sensor Calibration Data Registers (TSCDRH, TSCDRL), section 41.3,
Using the Temperature Sensor, and section 43.2.22, Unique ID Registers n (UIDRn) (n = 0 to 15) in the User's manual:
Hardware.
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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 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (1/5)
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
Al AVSSO
A2 AvVCCO
A3 VREFLO
A4 P42 IRQ10-DS ANO002
A5 P46 IRQ14-DS ANO06
A6 VCC
A7 VSS
A8 P94 A20/D20
A9 PKO
Al0 P97 A23/D23
All PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 ANG
Al12 P60 CSOo# SCK9
Al3 P63 CS3#
Al4 PE1 D9[A9/D9] MTIOC4C/TIOCD9/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
A15 PE2 D10[A10/D10] MTIOC4A/TIOCA9/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
B1 P05 IRQ13 DAl
B2 PO7 IRQ15 ADTRGO#
B3 P40 IRQ8-DS ANOOO
B4 P41 IRQ9-DS ANOO01
B5 P47 IRQ15-DS ANOO07
B6 Po1 A17/D17 SCK7 ANO15
B7 P92 A18/D18 RXD7/SMISO7/SSCL7 ANO016
B8 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO09
TCLKG
B9 P96 A22/D22
B10 PD4 DA4[A4/DA4] POE3# SSLCO IRQ4 ANO12
B11 PG1 D25
B12 PK3 RXD9/SMISO9/SSCL9
B13 P64 CS4#
B14 PEO D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEXO
B15 PE3 D11[A11/D11] MTIOCA4B/TIOCB9/PO26/ | CTS12#/RTS12#/SS12#/ AN1
POES# MISOB
C1 VREFL
c2 VREFH
C3 VREFHO
C4 P43 IRQ11-DS ANO003
C5 P45 IRQ13-DS ANO005
C6 P90 A16/D16 TXD7/SMOSI7/SSDA7 ANO014
Cc7 PDO DO[A0/DOQ] TIOCA7 IRQO ANO008
C8 PD2 D2[A2/D2] MTIOC4D/TIOCA8 MISOC/CRX0 IRQ2 ANO10
C9 PD3 D3[A3/D3] TIOCB8/TCLKH/POES8# RSPCKC IRQ3 ANO11
C10 PGO D24
cnu PK2 TXD9/SMOSI9/SSDA9
C12 P62 CS2#
R0O1DS0060EJ0160 Rev.1.60 RENESAS Page 25 of 154

May 19, 2014



RX630 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (176-Pin LQFP) (2/5)
Pin Number Timer Communications
Power Supply
176-Pin Clock System (MTU, TPU, TMR, PPG, | (SClc, SCId, RSP, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
41 PH4
42 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
43 p22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
44 P21 MTIOC1B/TIOCAS3/ RXDO/SMISO0/SSCLO/ IRQ9
TMCI0/PO1 SCL1
45 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1
46 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POES# IETXD
47 P87 TIOCA2
48 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCBL/TCLKC/TMO2/ SMISO3/SSDAL/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS
49 P86 TIOCAO
50 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ | SSCL1/CRX1-DS
PO13
51 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS/TCLKA/TMRI2/ | CTX1/USBO_DPUPE
PO15
52 P85
53 P13 MTIOCOB/TIOCAS/ TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
TMO3/PO13 SDAO[FM+]
54 P12 MTIC5U/TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
55 P11 MTIC5V/TMCI3 SCK2 IRQ1
56 P10 MTICS5W/TMRI3 IRQO
57 VCC_USB
58 USBO_DM
59 USBO_DP
60 VSS_USB
61 P57 WAIT#WR3#/
BC3#
62 P56 WR2#/BC2# MTIOC3C/TIOCAL
63 PL4
64 PL3
65 PL2
66 P55 WAIT# MTIOC4D/TMO3 CRX1 IRQ10
67 P54 ALE MTIOC4B/TMCI1 CTS2#/IRTS2#/SS2#]
CTX1
68 BCLK P53+
69 P84
70 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
71 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
72 P50 WRO#/WR# TXD2/SMOSI2/SSDA2/
SSLB1
73 VSS
74 P83 MTIOC4C CTS10#/RTS10#/SS10#
75 vce
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RX630 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (176-Pin LQFP) (3/5)
Pin Number Timer Communications
Power Supply
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
76 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TIOCB6/TMO2/PO31 MISOA
77 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TIOCA6/TMCI2/PO30 MOSIA
78 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TIOCD6/TCLKF/TMRI2/
PO29
79 P82 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10
80 P81 MTIOC3D/PO27 RXD10/SMISO10/
SSCL10
81 P80 MTIOC3B/PO26 SCK10
82 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TIOCC6/TCLKE/TMCI1/ SS8#/SSLAO
PO25/POEO#
83 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
84 P77 CS7# PO23 TXD11/SMOSI11/SSDA11
85 P76 CS6# PO22 RXD11/SMISO11/SSCL11
86 PC2 Al18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLAS3/IERXD
87 P75 CS5# PO20 SCK11
88 P74 CSa# PO19 CTS11#/RTS11#/SS11#
89 PC1 Al7 MTIOC3A/TCLKD/PO18 SCK5/SSLA2/SDA3 IRQ12
90 PL1
91 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3
92 PLO
93 P73 CS3# PO16
94 PB7 Al15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
95 PB6 Al4 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9
96 PB5 Al13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
97 PB4 Al12 TIOCA4/PO28 CTS9#/RTSO#/ISS#
98 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCK6
TIOCD3/TCLKD/TMOO0/
PO27/POE3#
99 PB2 A10 TIOCC3/TCLKC/PO26 CTS4#/RTSA#ICTS6#/
RTS6#/SSA#/SS6#
100 PB1 A9 MTIOCOC/MTIOCA4C/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCI0/PO25 SMOSI6/SSDA4/SSDA6
101 P72 CS2#
102 P71 CS1#
103 PK7
104 PBO A8 MTIC5W/TIOCA3/PO24 RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA
105 PK6
106 PA7 A7 TIOCB2/PO23 MISOA
107 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
108 PAS5 A5 TIOCB1/PO21 RSPCKA
109 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS

TIOCA1/TMRIO/PO20

SSLAO
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RX630 Group 1. Overview
Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (3/4)
Pin Number Timer Communications
Power Supply
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
72 P74 CSa# PO19 CTS11#/RTS11#/SS11#
73 PC1 AL7 MTIOC3A/TCLKD/PO18 | SCK5/SSLA2/SDA3 IRQ12
74 PL1
75 PCO Al6 MTIOC3C/TCLKC/PO17 | CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3
76 PLO
77 P73 CS3# PO16
78 PB7 A15 MTIOC3B/TIOCB5/PO31 | TXD9/SMOSI9/SSDA9
79 PB6 Al4 MTIOC3D/TIOCAS5/PO30 | RXD9/SMISO9/SSCL9
80 PB5 A13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRIL/PO29/
POE1#
81 PB4 Al12 TIOCA4/PO28 CTSO#/RTSO#/SS9#
82 PB3 A1l MTIOCOA/MTIOCA4A/ SCK4/SCK6
TIOCD3/TCLKD/TMOO/
PO27/POE3#
83 PB2 Al0 TIOCC3/TCLKC/PO26 CTS4#IRTS4#ICTS6#/
RTS6#/SSA#/SS6#
84 PB1 A9 MTIOCOC/MTIOC4C/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCI0/PO25 SMOSI6/SSDA4/SSDAG
85 P72 CS2#
86 P71 CS1#
87 PBO A8 MTICSW/TIOCA3/PO24 RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA
88 PA7 A7 TIOCB2/P0O23 MISOA
89 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
90 PA5 A5 TIOCB1/PO21 RSPCKA
91 vce
92 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDAS/ IRQ5-DS
TIOCAL/TMRIO/PO20 SSLAO
93 VSS
94 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
95 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
96 PAL Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
97 PAO AO/BCO# MTIOC4A/TIOCAO/PO16 | SSLAL
98 P67 CST# CRX2*%2 IRQ15
99 P66 CS6# CTX2*%2
100 P65 CS5#
101 PE7 D15[A15/D15] | TIOCB11 MISOB IRQ7 AN5
102 PE6 D14[A14/D14] | TIOCA1l CTS4#IRTS4#/SS4#] IRQ6 AN4
MOSIB
103 PK5 TXD4/SMOSI4/SSDA4
104 P70 SCK4
105 PK4 RXD4/SMISO4/SSCL4
106 PES D13[A13/D13] MTIOC4C/MTIOC2B/ RSPCKB IRQ5 AN3
TIOCB10
107 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ SSLBO AN2
TIOCA10/PO28
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RX630 Group

1. Overview

Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (1/3)
Pin Number Power Supply Timer Communications
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
TFLGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
Al P05 IRQ13 DA1
A2 VREFH
A3 PO7 IRQ15 ADTRGO#
A4 VREFLO
A5 P43 IRQ11-DS ANOO03
A6 PDO DO[A0/DO] IRQO AN008
A7 PD4 D4[A4/D4] POE3# IRQ4 ANO012
A8 PEO D8[A8/D8] SCK12/SSLB1 ANEXO
A9 PE1 D9[A9/D9] MTIOC4C/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
A10 PE2 D10[A10/D10] MTIOC4A/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
B1 EMLE
B2 AVSSO
B3 AvVCCO
B4 P40 IRQ8-DS ANO0O
B5 P44 IRQ12-DS ANO04
B6 PD1 D1[A1/D1] MTIOC4B CTX0*1 IRQ1 ANO009
B7 PD3 D3[A3/D3] POES# IRQ3 ANO11
B8 PD6 D6[A6/D6] MTIC5V/POE1# IRQ6 ANG
B9 PD7 D7[A7/D7] MTIC5U/POEO# IRQ7 AN7
B10 PE3 D11[A11/D11] MTIOC4B/PO26/POE8# CTS12#/RTS12#/SS12#/ AN1
MISOB
C1 VCL
c2 VREFL
C3 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTSO#/SS6#/SS0#
C4 VREFHO
C5 P42 IRQ10-DS ANO002
C6 P47 IRQ15-DS ANOO07
Cc7 PD2 D2[A2/D2] MTIOC4D CRX0*1 IRQ2 ANO10
C8 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5 ANO013
C9 PES D13[A13/D13] MTIOC4C/MTIOC2B RSPCKB IRQ5 AN3
C10 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/ SSLBO AN2
PO28
D1 XCIN
D2 XCOUT
D3 MD/FINED
D4 VBATT
D5 P45 IRQ13-DS ANO05
D6 P46 IRQ14-DS ANO0O06
D7 PE6 D14[A14/D14] MOSIB IRQ6 AN4
D8 PE7 D15[A15/D15] MISOB IRQ7 AN5
D9 PAl Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
D10 PAO AO/BCO# MTIOC4A/TIOCAO/PO16 SSLA1L
E1 XTAL P37
E2 VSS
E3 RES#
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RX630 Group 1. Overview
Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (3/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
TFLGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
H4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS
PO13
H5 P55 WAIT# MTIOC4D/TMO3 CRX1 IRQ10
H6 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1
H7 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TMO2/PO31 MISOA
H8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TMCI2/PO30 MOSIA
H9 PB6 Al4 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9
H10 PB7 A15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
J1 P24 CSa# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
J2 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO IRQ9
TMCI0/PO1
J3 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POE8# IETXD
J4 P13 MTIOCOB/TIOCA5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
J5 VSS_USB
J6 VCC_USB
J7 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
J8 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TMCI1/PO25/POEO# SS8#/SSLAO
J9 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLAL1
J10 PC1 Al7 MTIOC3A/TCLKD/PO18 SCK5/SSLA2 IRQ12
K1 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
K2 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
K3 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO IRQ8
TMRIO/POO
K4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ CTX1/USBO_DPUPE
PO15
K5 USB0_DM
K6 USBO_DP
K7 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TMRI2/PO29
K9 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
K10 PC2 A18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/

SSLAS3/IERXD

Note 1. Enabled only for the ROM capacity of 768 Kbytes or more
Note 2. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is
enabled.
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RX630 Group 2.CPU

2.1 General-Purpose Registers (RO to R15)

This CPU has sixteen general-purpose registers (RO to R15). R1 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).

Set the ISP or USP to a multiple of four, as this reduces the numbers of cycles required to execute interrupt sequences
and instructions entailing stack manipulation.

(2) Interrupt Table Register (INTB)

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

(3) Program Counter (PC)

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

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

(5) 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.

(6) 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.

(7) Fast Interrupt Vector Register (FINTV)

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

(8) 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 O by software (j = X, U, Z, O, or V).
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RX630 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (14/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 8101h TPUA Timer synchronous register TSYR 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8108h TPUO Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 8109h TPU1 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 810Ah TPU2 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 810Bh TPU3 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 810Ch TPU4 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 810Dh TPU5 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 8110h TPUO Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8111h TPUO Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8112h TPUO Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8113h TPUO Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8114h TPUO Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8115h TPUO Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8116h TPUO Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8118h TPUO Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 811Ah TPUO Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 811Ch TPUO Timer general register C TGRC 16 16 2,3 PCLKB 2ICLK
0008 811Eh TPUO Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8120h TPU1 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8121h TPU1 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8122h TPU1 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8124h TPU1 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8125h TPU1 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8126h TPU1 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8128h TPU1 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 812Ah TPU1 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8130h TPU2 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8131h TPU2 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8132h TPU2 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8134h TPU2 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8135h TPU2 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8136h TPU2 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8138h TPU2 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 813Ah TPU2 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8140h TPU3 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8141h TPU3 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8142h TPU3 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8143h TPU3 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8144h TPU3 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8145h TPU3 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8146h TPU3 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8148h TPU3 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 814Ah TPU3 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 814Ch TPU3 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
0008 814Eh TPU3 Timer general register D TGRD 16 16 2,3 PCLKB 2ICLK
0008 8150h TPU4 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8151h TPU4 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8152h TPU4 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8154h TPU4 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8155h TPU4 Timer status register TSR 8 8 2,3 PCLKB 2ICLK
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RX630 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (15/42)

Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 8156h TPU4 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8158h TPU4 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 815Ah TPU4 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8160h TPUS Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8161h TPUS Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8162h TPUS Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8164h TPU5 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8165h TPUS Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8166h TPUS Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8168h TPUS Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 816Ah TPUS Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8170h TPUB Timer start register TSTR 8 8 2,3 PCLKB 2 ICLK
0008 8171h TPUB Timer synchronous register TSYR 8 8 2,3 PCLKB 2 ICLK
0008 8178h TPU6 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 8179h TPU7 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Ah TPUS Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Bh TPU9 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 817Ch TPU10 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Dh TPU11 Noise filter control register NFCR 8 8 2,3 PCLKB 2I1CLK
0008 8180h TPU6 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8181h TPU6 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8182h TPU6 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8183h TPU6 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8184h TPU6 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8185h TPU6 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8186h TPU6 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8188h TPU6 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 818Ah TPU6 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 818Ch TPU6 Timer general register C TGRC 16 16 2,3 PCLKB 2ICLK
0008 818Eh TPU6 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8190h TPU7 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8191h TPU7 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8192h TPU7 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8194h TPU7 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8195h TPU7 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8196h TPU7 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8198h TPU7 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 819Ah TPU7 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81A0h TPU8 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 81A1h TPU8 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 81A2h TPU8 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 81A4h TPU8 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 81A5h TPU8 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 81A6h TPU8 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 81A8h TPU8 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 81AAh TPU8 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81B0h TPU9 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 81B1h TPU9 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 81B2h TPU9 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 81B3h TPU9 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2ICLK
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RX630 Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (18/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 8327h RIIC1 12C bus interrupt enable register ICIER 8 8 2,3 PCLKB 2 ICLK RIIC
0008 8328h RIIC1 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2 ICLK
0008 8329h RIIC1 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2 ICLK
0008 832Ah RIIC1 Slave address register LO SARLO 8 8 2,3 PCLKB 2 ICLK
0008 832Ah RIIC1 Timeout Internal Counter L TMOCNTL 8 8 2,3 PCLKB 2 ICLK
0008 832Bh RIIC1 Slave address register UO SARUO 8 8 2,3 PCLKB 2 ICLK
0008 832Bh RIIC1 Timeout Internal Counter U TMOCNTU 8 8 2,3 PCLKB 2 ICLK
0008 832Ch RIIC1 Slave address register L1 SARL1 8 8 2,3 PCLKB 2 ICLK
0008 832Dh RIIC1 Slave address register Ul SARU1 8 8 2,3 PCLKB 2 ICLK
0008 832Eh RIIC1 Slave address register L2 SARL2 8 8 2,3 PCLKB 2 ICLK
0008 832Fh RIIC1 Slave address register U2 SARU2 8 8 2,3 PCLKB 2 ICLK
0008 8330h RIIC1 12C bus bit rate low-level register ICBRL 8 8 2,3 PCLKB 2 ICLK
0008 8331h RIIC1 12C bus bit rate high-level register ICBRH 8 8 2,3 PCLKB 2 ICLK
0008 8332h RIIC1 12C bus transmit data register ICDRT 8 8 2,3 PCLKB 2 ICLK
0008 8333h RIIC1 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK
0008 8340h RIIC2 12C bus control register 1 ICCR1 8 8 2,3 PCLKB 2 ICLK
0008 8341h RIIC2 12C bus control register 2 ICCR2 8 8 2,3 PCLKB 2 ICLK
0008 8342h RIIC2 12C bus mode register 1 ICMR1 8 8 2,3 PCLKB 2 ICLK
0008 8343h RIIC2 12C bus mode register 2 ICMR2 8 8 2,3 PCLKB 2 ICLK
0008 8344h RIIC2 12C bus mode register 3 ICMR3 8 8 2,3 PCLKB 2 ICLK
0008 8345h RIIC2 12C bus function enable register ICFER 8 8 2,3 PCLKB 2 ICLK
0008 8346h RIIC2 12C bus status enable register ICSER 8 8 2,3 PCLKB 2 ICLK
0008 8347h RIIC2 12C bus interrupt enable register ICIER 8 8 2,3 PCLKB 2 ICLK
0008 8348h RIIC2 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2 ICLK
0008 8349h RIIC2 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2ICLK
0008 834Ah RIIC2 Slave address register LO SARLO 8 8 2,3 PCLKB 2 ICLK
0008 834Bh RIIC2 Slave address register UO SARUO 8 8 2,3 PCLKB 2 ICLK
0008 834Ch RIIC2 Slave address register L1 SARL1 8 8 2,3 PCLKB 2 ICLK
0008 834Dh RIIC2 Slave address register Ul SARU1 8 8 2,3 PCLKB 2 ICLK
0008 834Eh RIIC2 Slave address register L2 SARL2 8 8 2,3 PCLKB 2 ICLK
0008 834Fh RIIC2 Slave address register U2 SARU2 8 8 2,3 PCLKB 2 ICLK
0008 8350h RIIC2 12C bus bit rate low-level register ICBRL 8 8 2,3 PCLKB 2 ICLK
0008 8351h RIIC2 12C bus bit rate high-level register ICBRH 8 8 2,3 PCLKB 2 ICLK
0008 8352h RIIC2 12C bus transmit data register ICDRT 8 8 2,3 PCLKB 2 ICLK
0008 8353h RIIC2 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK
0008 8360h RIIC3 12C bus control register 1 ICCR1 8 8 2,3 PCLKB 2 ICLK
0008 8361h RIIC3 12C bus control register 2 ICCR2 8 8 2,3 PCLKB 2 ICLK
0008 8362h RIIC3 12C bus mode register 1 ICMR1 8 8 2,3 PCLKB 2 ICLK
0008 8363h RIIC3 12C bus mode register 2 ICMR2 8 8 2,3 PCLKB 2 ICLK
0008 8364h RIIC3 12C bus mode register 3 ICMR3 8 8 2,3 PCLKB 2 ICLK
0008 8365h RIIC3 12C bus function enable register ICFER 8 8 2,3 PCLKB 2 ICLK
0008 8366h RIIC3 12C bus status enable register ICSER 8 8 2,3 PCLKB 2 ICLK
0008 8367h RIIC3 12C bus interrupt enable register ICIER 8 8 2,3 PCLKB 2 ICLK
0008 8368h RIIC3 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2 ICLK
0008 8369h RIIC3 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2 ICLK
0008 836Ah RIIC3 Slave address register LO SARLO 8 8 2,3 PCLKB 2 ICLK
0008 836Bh RIIC3 Slave address register UO SARUO 8 8 2,3 PCLKB 2 ICLK
0008 836Ch RIIC3 Slave address register L1 SARL1 8 8 2,3 PCLKB 2 ICLK
0008 836Dh RIIC3 Slave address register U1 SARU1 8 8 2,3 PCLKB 2 ICLK
0008 836Eh RIIC3 Slave address register L2 SARL2 8 8 2,3 PCLKB 2 ICLK
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RX630 Group

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
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RX630 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (39/42)

. Number of Access States
Module Register Number |Access Related

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

000A 0056h USBO USB request value register USBVAL 16 16 9 PCLKB or |Rounded upto |USBa
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0058h USBO USB request index register USBINDX 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 005Ah USBO USB request length register USBLENG 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequency ratio
of ICLK/
PCLKB)*8

000A 005Eh USBO DCP maximum packet size register DCPMAXP 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequency ratio
of ICLK/
PCLKB)*8

000A 0060h USBO DCP control register DCPCTR 16 16 9PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0064h USBO Pipe window select register PIPESEL 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0068h USBO Pipe configuration register PIPECFG 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 006Ch USBO Pipe maximum packet size register PIPEMAXP 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 006Eh USBO Pipe cycle control register PIPEPERI 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0070h USBO Pipe 1 control register PIPE1ICTR 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8
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5. Electrical Characteristics

Table 5.12 Clock Timing (Sub-Clock Related)
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7 t0 3.6 VV, VREFH0 = 2.7 VV to AVCCO, Vgarr =2.3103.6 V,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty =Ty,

Item Symbol Min. Typ. Max. Unit -Cl;?)itditions
Sub-clock oscillator oscillation frequency fsus — 32.768 — kHz
Sub-clock oscillation stabilization time tsuBosc — — *1 S Figure 5.12
Sub-clock oscillation stabilization wait offset time*2 tsuroscwTo 1.8 — 2.6 s
Sub-clock oscillation stabilization waiting time tsuroscwT — — *2 S

Note 1. When using a sub-clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.
Note 2. The minimum and maximum values for sub-clock oscillation stabilization waiting offset time (tsygoscwTo) only apply to products
tagged with “*1” in Figure 1.3, List of Products. For other products, take the value of (tsygoscwro) to be 0.
Note 3. The number of cycles n selected by the value of the SOSCWTCR.SSTS[4:0] bits determines the sub-clock oscillation
stabilization waiting time in accord with the formula below.

tsusoscwr = max (tsusosc, tsusoscwro) +

The notation “max(tsygosc: tsusoscwro)” indicates whichever is higher of tgygosc and tsysoscwro-

fSUB

BCLK pin output

tCr

Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, IOH =-1.0 mA, IOL = 1.0 mA, C = 30 pF

Figure 5.3 BCLK Pin Output Timing

EXTAL external clock input

texr

text

[ vcc x05

Figure 5.4 EXTAL External Clock Input Timing
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Oscillator

ICLK

IRQ
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uuy
« uuy
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W

Software standby mode

< »

tseymc, tsevpc, tseyex, tsayee,
tseysc, tseyHo, tseyLo

Figure 5.13

Software Standby Mode Cancellation Timing

Oscillator | | —l

IRQ

Deep software
standby reset

Internal reset

,, UL

2
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e

R4

£ £C

R4 4

£

R4

£C
4

Deep software standby mode

tossy

> <«— lpssywT

Reset exception handling start

Deep Software Standby Mode Cancellation Timing

Figure 5.14
534 Control Signal Timing
Table 5.14  Control Signal Timing

Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga7t = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/IVREFLO = VSS_USB = 0 V, T, = Top

Item Symbol Min. Typ. Max. Unit Test Conditions

NMI pulse width [NTYTVY: 200 — — ns tc (PCLK) x 2 < 200 ns Figure 5.15
tc (PCLK) x 2 tc (PCLK) x 2 > 200 ns Figure 5.15

IRQ pulse width tirow 200 — — ns tc (PCLK) x 2 <200 ns Figure 5.16
tc (PCLK) x 2 tc (PCLK) x 2 > 200 ns Figure 5.16
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tmiw

Figure 5.15  NMI Interrupt Input Timing

tirow

Figure 5.16  IRQ Interrupt Input Timing

5.3.5 Bus Timing

Table 5.15 Bus Timing
Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V,
ICLK = 8 t0 100 MHz, BCLK = 8 to 50 MHz, Ty = T
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, Igy = -1.0 mA, Ig_. = 1.0 mA, C = 30 pF
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions
Address delay time tap — 20 ns Figure 5.17 to
Byte control delay time teco — 20 ns Figure 5.22
CS# delay time tcsp — 20 ns
ALE delay time taLED — 20 ns
RD# delay time trsp — 20 ns
Read data setup time trRDs 15 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 20 ns
Write data delay time twpp — 20 ns
Write data hold time twoH 0 — ns
WAIT# setup time twrs 15 — ns Figure 5.23
WAIT# hold time twTH 0 — ns
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5‘7 Address cycle Data cycle —»i
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Chip select |
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Figure 5.17 Address/Data Multiplexed Bus Read Access Timing

«—— Address cycle Data cycle
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Figure 5.18 Address/Data Multiplexed Bus Write Access Timing
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Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G |  o1g |
2o
° Lo {Tex @[s]r8]
el e -
| i v| poofo00000000
! u goag;omooooggti
\ L OOOOOOgOOOOOO
k| 0000000000000
| 1| 0000 | 0000 | .
| +| 0000 0000 |
w I T 1+ 0060 — — 0060
Fl OOOO 0000
E| 00000 0000
‘ p| 0000000000000
c| 0000000000000
‘ Q s 0 O O O 0 O @ O 0 O O O 2 Dimension in Millimeters
| L1 A OOOOOOQOOOOOU " oo Min T Nom T Max
x4 E 12 3 4 5 6 7 8 9 10 11 12 13 D - 70 —
E ndex marl E — 7.0 —
(IL:ser marl;) \ — | — | 015
w | — | — 020
Al — | —[105
e |—]05| —
b ]10.21]0.25| 0.29
b1 | 0.29] 0.34| 0.39
X — | — 10.08
y — | — 1 0.10
Zp | — | 05| —
Zge | — | 05 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
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