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RX63N Group, RX631 Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and table 1.2 gives a comparison of the functions of products in different
packages.

Table 1.1 is for products with the greatest number of functions, so numbers of peripheral modules and channels will
differ in accord with the package. For details, see Table 1.2, Comparison of Functions for Different Packages in the
RX63N/RX631 Group.

Table 1.1 Outline of Specifications (1/6)

Classification Module/Function Description

CPU CPU

Maximum operating frequency: 100 MHz
32-bit RX CPU

Minimum instruction execution time: One instruction per state (cycle of the system clock)
Address space: 4-Gbhyte linear

Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers

Accumulator: One 64-bit register

Basic instructions: 73

Floating-point instructions: 8

DSP instructions: 9

Addressing modes: 10

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits
On-chip divider: 32 / 32 — 32 bits

Barrel shifter: 32 bits

Memory protection unit (MPU)

FPU

Single precision (32-bit) floating point
Data types and floating-point exceptions in conformance with the IEEE754 standard

Capacity: ROMless, 256 Kbytes, 384 Kbytes, 512 Kbytes, 768 Kbytes, 1 Mbyte, 1.5
Mbytes, 2 Mbytes

100 MHz, no-wait access

On-board programming: Four types

Off-board programming (parallel programmer mode) (for products with 100 pins or more)

Memory ROM

RAM

Capacity: 64 Kbytes, 128 Kbytes, 192 Kbytes, 256 Kbytes
100 MHz, no-wait access

E2 data flash Capacity: 32 Kbytes
Programming/erasing: 100,000 times

MCU operating modes Single-chip mode, on-chip ROM enabled expansion mode, and on-chip ROM disabled
expansion mode (software switching)

Clock Clock generation Main clock oscillator, subclock oscillator, low-speed/high-speed on-chip oscillator, PLL
circuit frequency synthesizer, and IWDT-dedicated on-chip oscillator

Main-clock oscillation stoppage detection

Separate frequency-division and multiplication settings for the system clock (ICLK),

peripheral module clock (PCLK), FlashlIF clock (FCLK) and external bus clock (BCLK)

The CPU and other bus masters run in synchronization with the system clock (ICLK):

Up to 100 MHz

Peripheral modules run in synchronization with the peripheral module clock (PCLK):

Up to 50 MHz

Flash IF run in synchronization with the flashIF clock (FCLK): Up to 50 MHz

Devices connected to the external bus run in synchronization with the external bus clock

(BCLK): Up to 50 MHz

Reset RES# pin reset, power-on reset, voltage-monitoring reset, independent watchdog timer
reset, watchdog timer reset, deep software standby reset, and software reset

Voltage detection circuit When the voltage on VCC passes the voltage detection level (Vdet), an internal reset or
internal interrupt is generated.
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RX63N Group, RX631 Group 1. Overview
Table 1.3 List of Products (4/8)
ROM RAM E2 Data Operating Operating

Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range

RX631 R5F5631DCDLC  PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

(D version) “ooro631DDDLC  PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BDDLC PTLGO177KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BCDLC PTLGO177KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ACDLC PTLGO177KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ADDLC PTLGO177KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318CDLC PTLGO177KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318DDLC PTLGO177KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317CDLC PTLGO177KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317DDLC PTLGO177KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316CDLC PTLGO177KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316DDLC PTLGO177KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ECDBG  PLBGO0176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631EDDBG  PLBGO0176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DCDBG  PLBGO0176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DDDBG  PLBGO176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BCDBG  PLBGO176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BDDBG  PLBGO0176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ACDBG  PLBGO0176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ADDBG  PLBGO0176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318CDBG ~ PLBGO0176GA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318DDBG PLBGO176GA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317CDBG PLBGO0176GA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317DDBG PLBGO176GA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316CDBG  PLBGO0176GA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316DDBG PLBGO0176GA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631FHDFC PLQP0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631FDDFC PLQP0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631KHDFC PLQP0176KB-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631KDDFC PLQPO176KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ECDFC PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631EDDFC PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631JHDFC  PLQPO176KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631JDDFC PLQP0176KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631GHDFC  PLQP0176KB-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631GDDFC  PLQP0176KB-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DCDFC  PLQPO0176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DDDFC  PLQPO0176KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631YHDFC  PLQP0176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631YDDFC PLQP0176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631WHDFC  PLQPO0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631WDDFC  PLQPO0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BCDFC PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BDDFC PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ACDFC PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
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RX63N Group, RX631 Group

1. Overview

Table 1.3 List of Products (6/8)
ROM RAM E2 Data Operating Operating

Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range

RX631 R5F56317CDFB PLQPO0144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

(Dversion) “ooro6317DDFB  PLOPO144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ECDLJ PTLG0100JA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631EDDLJ PTLGO0100JA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DCDLJ PTLGO0100JA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DDDLJ PTLGO0100JA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BCDLJ PTLGO0100JA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BDDLJ PTLGO0100JA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ACDLJ PTLG0100JA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ADDLJ PTLGO0100JA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318CDLJ PTLGO100JA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318DDLJ PTLGO0100JA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317CDLJ PTLGO0100JA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317DDLJ PTLGO0100JA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316CDLJ PTLGO100JA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316DDLJ PTLGO100JA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631FHDFP PLQPO100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631FDDFP PLQPO100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631KHDFP PLQP0100KB-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631KDDFP PLQP0100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ECDFP PLQP0100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631EDDFP PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631JHDFP PLQP0100KB-A*1 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631JDDFP PLQPO100KB-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631GHDFP  PLQP0100KB-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631GDDFP  PLQP0100KB-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DCDFP PLQP0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DDDFP PLQP0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631YHDFP PLQP0O100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631YDDFP PLQPO100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631WHDFP  PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631WDDFP  PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BCDFP PLQP0100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BDDFP PLQP0O100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ACDFP PLQP0O100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ADDFP PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318CDFP PLQP0100KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318DDFP PLQP0100KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317CDFP PLQP0O100KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317DDFP PLQP0O100KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316CDFP PLQP0O100KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316DDFP PLQPO100KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631PCDFM  PLQPO0064KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631PDDFM  PLQPO0064KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631NCDFM  PLQPO064KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
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RX63N Group, RX631 Group

1. Overview

A B c D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 Vvss | vcc | PG7 PAG PBO P72 PB4 vss | vcc PC1 | 15
14| PE1 PEO VSS PE7 PG3 PAO PAl PA2 PA7 | vccC PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 | vCC | PG2 PG4 PG6 PA3 VSsS P71 PB3 PB7 PCO pC2 P76 | 13
12| P60 VSS P62 PE5 PE6 P66 PG5 PA4 PAS PB2 PB6 P77 PC3 PC4 P80 | 12
11| PD6 PGl | vcc P61 P81 P82 PC6 | vcc | 11
10| P97 PD4 PGO PD7 PC5 pPC7 P83 VSs | 10

9| vcc | Pos | PD3 | PD5 RX63N Group P50 P51 P52 P84 |9
RX631 Group
8| Poa | PoL | PDZ | vss PTBGO176GA-A psg | VOO | USBL | USBL_ | g
(176-pin LFBGA)
; ; VSS_ | UsSBO_
7| vss | P92 | PDO | P95 (Top perspective view) PS4 | PS5 | [ F op |7
VCC_ | USBO_
6| vcc P91 P90 P93 P56 P57 USE oM | ©
5| P46 P47 P45 P44 P13 P12 P10 P11 | 5
4| P42 P41 P43 P00 VSS [BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P85 | 4
MD/
3|VREFLO| P40 |VREFHO| P03 PF5 P33 | L\ED | RES# | P34 PF2 PFO P24 p22 P87 P16 | 3
2|AvCCO| PO7 |VREFH| P02 | EMLE | VCL [XCOUT| VSS | vcC P32 P30 P26 P23 P17 P20 | 2
1| AVSSO | P05 |VREFL | PO1 PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 vcC | Vss P21 |1
A B c D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.4 Pin Assignment (176-Pin LFBGA)
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RX63N Group, RX631 Group 1. Overview
Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (1/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply Bus (ETHERC, SClc, SCid,
176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSPI, RIIC, CAN, IEB, S12AD,
LFBGA Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
Al AVSSO
A2 AvVCCO
A3 VREFLO
A4 P42 IRQ10-DS ANO002
A5 P46 IRQ14-DS ANO006
A6 VCC
A7 VSS
A8 P94 A20/D20
A9 VCC
Al10 P97 A23/D23
All PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 ANG6
Al12 P60 CSo#
A13 P63 CS3#/CAS#H
Al4 PE1 D9[A9/D9] MTIOC4C/TIOCD9/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
Al5 PE2 D10[A10/D10] MTIOC4A/TIOCA9/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
Bl P05 IRQ13 DA1
B2 PO7 IRQ15 ADTRGO#
B3 P40 IRQ8-DS ANO000
B4 P41 IRQ9-DS ANO001
B5 P47 IRQ15-DS ANOO7
B6 P91 Al7/D17 SCK7 ANO15
B7 P92 A18/D18 RXD7/SMISO7/SSCL7 ANO016
B8 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO009
TCLKG
B9 P96 A22/D22
B10 PD4 D4[A4/D4] POE3# SSLCO IRQ4 ANO12
B11 PG1 D25
B12 VSS
B13 P64 CS4#/WE#
B14 PEO D8[A8/D38] TIOCC9 SCK12/SSLB1 ANEXO
B15 PE3 D11]A11/D11] MTIOC4B/TIOCB9/P0O26/ | ET_ERXD3/CTS12#/ AN1
POES8# RTS12#/SS12#/MISOB
C1 VREFL
Cc2 VREFH
C3 VREFHO
C4 P43 IRQ11-DS ANO003
C5 P45 IRQ13-DS ANO005
C6 P90 Al16/D16 TXD7/SMOSI7/SSDA7 ANO14
Cc7 PDO DO[AO/DQ] TIOCA7 IRQO ANO008
C8 PD2 D2[A2/D2] MTIOCA4D/TIOCAS8 MISOC/CRX0 IRQ2 ANO10
C9 PD3 D3[A3/D3] TIOCBS8/TCLKH/POES8# RSPCKC IRQ3 ANO11
C10 PGO D24
cu VCC
C12 P62 CS2#/RAS#
C13 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/ ET_ERXD2/SSLBO AN2
TIOCA10/PO28
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RX63N Group, RX631 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (1/4)
Pin No. Timers Communications
Power Supply (ETHERC, SClc, SCld, S12AD
100-pin Clock Bus (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port EXDMAC RTC, POE) USB) Interrupt DA
1 VREFH
2 EMLE
3 VREFL
4 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCOUT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 P35 NMI
16 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO0/ IRQ4
PO12/POE2# USBO_DPRPD
17 P33 MTIOCOD/TIOCDO/ RXD6/RXD0O/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/
SSCLO/CRX0*1
18 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ | SMOSIO/SSDA6/
RTCIC2 SSDAOQ/CTX0*Y/
USBO_VBUSEN
19 T™MS P31 MTIOCA4D/TMCI2/PO9/ | CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLB0/USBO_DPUPE
20 TDI P30 MTIOC4B/TMRI3/PO8/ | RXD1/SMISO1/SSCL1/ | IRQO-DS
RTCICO/POE8# MISOB/USBO_DRPD
21 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
22 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
23 P25 CS5#/EDACK1 | MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD
24 P24 CS4#/EDREQ1 | MTIOC4A/MTCLKA/ SCK3/USBO_VBUSEN
TIOCB4/TMRI1/PO4
25 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO0#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3/
USBO_DPUPE
26 P22 EDREQO MTIOC3B/MTCLKC/ SCK0/USB0O_DRPD
TIOCC3/TMO0/PO2
27 P21 MTIOC1B/TIOCA3/ RXD0/SMISO0/SSCLO/ | IRQ9
TMCI0/PO1 USBO_EXICEN
28 P20 MTIOC1A/TIOCB3/ TXDO/SMOSIO/SSDAO/ | IRQ8
TMRIO/POO USBO_ID
29 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ | SSDA3/MISOA/SDA2-
PO15/POES8# DS/IETXD
30 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ | SMISO3/SSDA1/
PO14/RTCOUT SSCL3/MOSIA/SCL2-
DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
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RX63N Group, RX631 Group 1. Overview
Table 1.13 List of Pins and Pin Functions (48-Pin LQFP) (2/2)
Pin
Number Timer Communications
Power Supply
48-Pin Clock (MTU2a, TPUa, TMR, PPG, (SClc, SCId, RSPI, RIIC, CAN,
LQFP System Control | /O Port POE2a) IEB, USB) Interrupt S12ADa, DAa
29 PBO/ MTIC5W/TIOCA3/P0O24 RXD6/SMISO6/SSCL6/ IRQ12
PCO RSPCKA
30 VSS
31 PA6 MTIC5V/MTCLKB/TIOCA2/ | CTS5#/RTS5#/SS5#/
TMCI3/PO22/POE2# MOSIA
32 PA4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDAS5/ IRQ5-DS
TIOCA1/TMRIO/PO20 SSLAO
33 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
34 PA1 MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
35 PE4 MTIOC4D/MTIOC1A/ SSLBO ANO012
PO28
36 PE3 MTIOC4B/PO26/POES8# CTS12#/RTS12#/SS12#/ ANO11
MISOB
37 PE2 MTIOC4A/PO23 RXD12/SMIS0O12/SSCL12/ | IRQ7-DS ANO10
RXDX12/
SSLB3/MOSIB
38 PE1 MTIOC4C/PO18 TXD12/SMISO12/SSDA12/ ANO09
TXDX12/SI0X12/SSLB2/
RSPCKB
39 VREFL
40 P46 IRQ14-DS ANO006
41 VREFH
42 P42 IRQ10-DS ANO002
43 P41 IRQ9-DS ANO0O1
44 VREFLO
45 P40 IRQ8-DS ANO00O
46 VREFHO
47 AVCCO
48 AVSSO
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (3/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 2818h EXDMACO EXDMA offset register EDMOFR 32 32 1,2 BCLK EXDMACa
0008 281Ch | EXDMACO | EXDMA transfer enable register EDMCNT 8 8 1,2 BCLK
0008 281Dh | EXDMACO | EXDMA software start register EDMREQ 8 8 1,2 BCLK
0008 281Eh | EXDMACO | EXDMA status register EDMSTS 8 8 1,2 BCLK
0008 2820h EXDMACO | EXDMA external request sense mode register EDMRMD 8 8 1,2 BCLK
0008 2821h EXDMACO | EXDMA external request flag register EDMERF 8 8 1,2 BCLK
0008 2822h EXDMACO | EXDMA peripheral request flag register EDMPRF 8 8 1,2 BCLK
0008 2840h EXDMAC1 | EXDMA source address register EDMSAR 32 32 1,2 BCLK
0008 2844h EXDMAC1 EXDMA destination address register EDMDAR 32 32 1, 2 BCLK
0008 2848h EXDMAC1 | EXDMA transfer count register EDMCRA 32 32 1,2 BCLK
0008 284Ch EXDMAC1 EXDMA block transfer count register EDMCRB 16 16 1, 2 BCLK
0008 2850h EXDMAC1 | EXDMA transfer mode register EDMTMD 16 16 1,2 BCLK
0008 2852h EXDMAC1 | EXDMA output setting register EDMOMD 8 8 1,2 BCLK
0008 2853h EXDMAC1 | EXDMA interrupt setting register EDMINT 8 8 1,2 BCLK
0008 2854h EXDMAC1 EXDMA address mode register EDMAMD 32 32 1,2 BCLK
0008 285Ch | EXDMAC1 | EXDMA transfer enable register EDMCNT 8 8 1,2 BCLK
0008 285Dh EXDMAC1 EXDMA software start register EDMREQ 8 8 1,2 BCLK
0008 285Eh | EXDMAC1 | EXDMA status register EDMSTS 8 8 1,2 BCLK
0008 2860h EXDMAC1 | EXDMA external request sense mode register EDMRMD 8 8 1,2 BCLK
0008 2861h EXDMAC1 | EXDMA external request flag register EDMERF 8 8 1,2 BCLK
0008 2862h EXDMAC1 [ EXDMA peripheral request flag register EDMPRF 8 8 1,2 BCLK
0008 2A00h | EXDMAC EXDMA module start register EDMAST 8 8 1,2 BCLK
0008 2BEOh EXDMAC Cluster buffer register 0 CLSBRO 32 32 1, 2 BCLK
0008 2BE4h | EXDMAC Cluster buffer register 1 CLSBR1 32 32 1,2 BCLK
0008 2BE8h EXDMAC Cluster buffer register 2 CLSBR2 32 32 1, 2 BCLK
0008 2BECh | EXDMAC Cluster buffer register 3 CLSBR3 32 32 1,2 BCLK
0008 2BFOh EXDMAC Cluster buffer register 4 CLSBR4 32 32 1, 2 BCLK
0008 2BF4h | EXDMAC Cluster buffer register 5 CLSBR5 32 32 1,2 BCLK
0008 2BF8h EXDMAC Cluster buffer register 6 CLSBR6 32 32 1, 2 BCLK
0008 2BFCh | EXDMAC Cluster buffer register 7 CLSBR7 32 32 1,2 BCLK
0008 3002h BSC CS0 mode register CSOMOD 16 16 1, 2 BCLK Buses
0008 3004h BSC CSO0 wait control register 1 CSOWCR1 32 32 1,2 BCLK
0008 3008h BSC CSO0 wait control register 2 CSOWCR2 32 32 1, 2 BCLK
0008 3012h | BSC CS1 mode register CS1IMOD 16 16 1,2 BCLK
0008 3014h BSC CS1 wait control register 1 CS1WCR1 32 32 1, 2 BCLK
0008 3018h BSC CS1 wait control register 2 CS1WCR2 32 32 1,2 BCLK
0008 3022h BSC CS2 mode register CS2MOD 16 16 1, 2 BCLK
0008 3024h BSC CS2 wait control register 1 CS2WCR1 32 32 1,2 BCLK
0008 3028h | BSC CS2 wait control register 2 CS2WCR2 32 32 1,2 BCLK
0008 3032h | BSC CS3 mode register CS3MOD 16 16 1,2 BCLK
0008 3034h BSC CS3 wait control register 1 CS3WCR1 32 32 1, 2 BCLK
0008 3038h BSC CS3 wait control register 2 CS3WCR2 32 32 1,2 BCLK
0008 3042h BSC CS4 mode register CS4MOD 16 16 1,2 BCLK
0008 3044h BSC CS4 wait control register 1 CS4WCR1 32 32 1,2 BCLK
0008 3048h BSC CS4 wait control register 2 CS4WCR2 32 32 1, 2 BCLK
0008 3052h | BSC CS5 mode register CS5MOD 16 16 1,2 BCLK
0008 3054h BSC CS5 wait control register 1 CS5WCR1 32 32 1, 2 BCLK
0008 3058h BSC CS5 wait control register 2 CS5WCR2 32 32 1,2 BCLK
0008 3062h BSC CS6 mode register CS6MOD 16 16 1, 2 BCLK
0008 3064h BSC CS6 wait control register 1 CS6WCR1 32 32 1,2 BCLK
0008 3068h BSC CS6 wait control register 2 CS6WCR2 32 32 1, 2 BCLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0 Registers (Address Order) (9/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 7128h ICU DTC activation enable register 040 DTCER040 8 8 2ICLK ICUb
0008 712Ah | ICU DTC activation enable register 042 DTCERO042 8 8 2ICLK
0008 712Bh ICU DTC activation enable register 043 DTCER043 8 8 2 ICLK
0008 712Dh | ICU DTC activation enable register 045 DTCERO045 8 8 2ICLK
0008 712Eh ICU DTC activation enable register 046 DTCER046 8 8 2 ICLK
0008 7140h ICU DTC activation enable register 064 DTCER064 8 8 2ICLK
0008 7141h ICU DTC activation enable register 065 DTCERO065 8 8 2 ICLK
0008 7142h ICU DTC activation enable register 066 DTCERO066 8 8 2ICLK
0008 7143h ICU DTC activation enable register 067 DTCERO067 8 8 2 ICLK
0008 7144h ICU DTC activation enable register 068 DTCERO068 8 8 2ICLK
0008 7145h ICU DTC activation enable register 069 DTCERO069 8 8 2 ICLK
0008 7146h ICU DTC activation enable register 070 DTCERO070 8 8 2ICLK
0008 7147h ICU DTC activation enable register 071 DTCERO071 8 8 2 ICLK
0008 7148h ICU DTC activation enable register 072 DTCERO072 8 8 2ICLK
0008 7149h ICU DTC activation enable register 073 DTCERO073 8 8 2 ICLK
0008 714Ah | ICU DTC activation enable register 074 DTCER074 8 8 2ICLK
0008 714Bh ICU DTC activation enable register 075 DTCERO075 8 8 2 ICLK
0008 714Ch | ICU DTC activation enable register 076 DTCERO076 8 8 2ICLK
0008 714Dh | ICU DTC activation enable register 077 DTCERO077 8 8 2 ICLK
0008 714Eh | ICU DTC activation enable register 078 DTCERO078 8 8 2ICLK
0008 714Fh ICU DTC activation enable register 079 DTCERO079 8 8 2 ICLK
0008 7162h ICU DTC activation enable register 098 DTCERO098 8 8 2ICLK
0008 7166h ICU DTC activation enable register 102 DTCER102 8 8 2 ICLK
0008 717Eh |ICU DTC activation enable register 126 DTCER126 8 8 2ICLK
0008 717Fh ICU DTC activation enable register 127 DTCER127 8 8 2 ICLK
0008 7180h ICU DTC activation enable register 128 DTCER128 8 8 2ICLK
0008 7181h ICU DTC activation enable register 129 DTCER129 8 8 2 ICLK
0008 7182h ICU DTC activation enable register 130 DTCER130 8 8 2ICLK
0008 7183h ICU DTC activation enable register 131 DTCER131 8 8 2 ICLK
0008 7184h ICU DTC activation enable register 132 DTCER132 8 8 2ICLK
0008 7185h ICU DTC activation enable register 133 DTCER133 8 8 2 ICLK
0008 7186h ICU DTC activation enable register 134 DTCER134 8 8 2ICLK
0008 7187h ICU DTC activation enable register 135 DTCER135 8 8 2 ICLK
0008 7188h ICU DTC activation enable register 136 DTCER136 8 8 2ICLK
0008 7189h ICU DTC activation enable register 137 DTCER137 8 8 2 ICLK
0008 718Ah | ICU DTC activation enable register 138 DTCER138 8 8 2ICLK
0008 718Bh ICU DTC activation enable register 139 DTCER139 8 8 2 ICLK
0008 718Ch | ICU DTC activation enable register 140 DTCER140 8 8 2ICLK
0008 718Dh | ICU DTC activation enable register 141 DTCER141 8 8 2 ICLK
0008 718Eh | ICU DTC activation enable register 142 DTCER142 8 8 2ICLK
0008 718Fh ICU DTC activation enable register 143 DTCER143 8 8 2 ICLK
0008 7190h ICU DTC activation enable register 144 DTCER144 8 8 2ICLK
0008 7191h ICU DTC activation enable register 145 DTCER145 8 8 2 ICLK
0008 7194h ICU DTC activation enable register 148 DTCER148 8 8 2ICLK
0008 7195h ICU DTC activation enable register 149 DTCER149 8 8 2 ICLK
0008 7196h ICU DTC activation enable register 150 DTCER150 8 8 2ICLK
0008 7197h ICU DTC activation enable register 151 DTCER151 8 8 2 ICLK
0008 7198h ICU DTC activation enable register 152 DTCER152 8 8 2ICLK
0008 7199h ICU DTC activation enable register 153 DTCER153 8 8 2 ICLK
0008 719Ah | ICU DTC activation enable register 154 DTCER154 8 8 2ICLK
0008 719Bh ICU DTC activation enable register 155 DTCER155 8 8 2 ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (29/50)
Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C000h PORTO Port direction register PDR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C001h | PORT1 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C002h PORT2 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C003h | PORT3 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C004h PORT4 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO05h | PORTS Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C006h PORT6 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO07h | PORT?7 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C008h PORT8 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0%h | PORT9 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOAh | PORTA Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0OBh | PORTB Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOCh | PORTC Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COODh | PORTD Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOEh | PORTE Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COOFh | PORTF Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C010h | PORTG Port direction register PDR 8 8 2,3PCLKB 2 ICLK
0008 C012h | PORTJ Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C020h | PORTO Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO21h | PORT1 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C022h | PORT2 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C023h | PORT3 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C024h | PORT4 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C025h | PORT5 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C026h | PORT6 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO27h | PORT7 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C028h | PORTS8 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02%h | PORT9 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Ah | PORTA Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Bh | PORTB Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Ch | PORTC Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Dh | PORTD Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Eh | PORTE Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Fh | PORTF Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO30h | PORTG Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C032h | PORTJ Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C040h | PORTO Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C041h | PORT1 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C042h | PORT2 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C043h | PORT3 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C044h PORT4 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C045h | PORT5 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (32/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C114h MPC USBO control register PFUSBO 8 8 2,3 PCLKB 2 ICLK MPC
0008 C115h | MPC USBL1 control register PFUSB1 8 8 2,3 PCLKB 2ICLK
0008 C11Fh MPC Write-protect register PWPR 8 8 2,3 PCLKB 2 ICLK
0008 C120h | PORT Port switching register B PSRB 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C121h | PORT Port switching register A PSRA 8 8 2,3 PCLKB 2ICLK
0008 C140h | MPC P00 pin function control register POOPFS 8 8 2,3 PCLKB 2 ICLK MPC
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 2 ICLK
0008 C147h MPC P07 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 2 ICLK
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 2 ICLK
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
0008 C164h MPC P44 pin function control register P44PFS 8 8 2,3 PCLKB 2 ICLK
0008 C165h | MPC P45 pin function control register P45PFS 8 8 2,3 PCLKB 2 ICLK
0008 C166h MPC P46 pin function control register P46PFS 8 8 2,3 PCLKB 2 ICLK
0008 C167h | MPC P47 pin function control register P47PFS 8 8 2,3 PCLKB 2 ICLK
0008 C168h | MPC P50 pin function control register P50PFS 8 8 2,3 PCLKB 2 ICLK
0008 C169h | MPC P51 pin function control register P51PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Ah | MPC P52 pin function control register P52PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Ch | MPC P54 pin function control register P54PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Dh | MPC P55 pin function control register P55PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Eh | MPC P56 pin function control register P56PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Fh | MPC P57 pin function control register P57PFS 8 8 2,3 PCLKB 2 ICLK
0008 C170h | MPC P60 pin function control register P60PFS 8 8 2,3 PCLKB 2 ICLK
0008 C171h MPC P61 pin function control register P61PFS 8 8 2,3 PCLKB 2 ICLK
0008 C176h | MPC P66 pin function control register P66PFS 8 8 2,3 PCLKB 2 ICLK
0008 C177h MPC P67 pin function control register P67PFS 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (48/50)

Number of Access States
Module Register Number | Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
000A 02A0h | USB1 Pipe 5 transaction counter enable register PIPESTRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
000A 02A2h | USB1 Pipe 5 transaction counter register PIPESTRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®
000A 0400h USB Deep standby USB transceiver control/pin monitor DPUSROR 32 32 9 PCLKB or | Rounded up
register more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®
000A 0404h uUsB Deep standby USB suspend/resume interrupt register DPUSR1R 32 32 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)'6
000A 0500h | PDC PDC Control Register 0 PCCRO 32 32 2, 3PCLKA 2ICLK PDC
000A 0504h | PDC PDC Control Register 1 PCCR1 32 32 2, 3PCLKA 2 ICLK
000A 0508h | PDC PDC Status Register PCSR 32 32 2, 3PCLKA 2 ICLK
000A 050Ch | PDC PDC Pin Monitor Register PCMONR 32 32 2, 3PCLKA 2 ICLK
000A 0510h | PDC PDC Receive Data Register PCDR 32 32 2, 3PCLKA 2 ICLK
000A 0514h PDC Vertical Capture Register VCR 32 32 2, 3PCLKA 2 ICLK
000A 0518h PDC Horizontal Capture Register HCR 32 32 2, 3PCLKA 2 ICLK
000C 0000h | EDMAC EDMAC mode register EDMR 32 32 5,6 PCLKA — EDMAC
000C 0008h | EDMAC EDMAC transmit request register EDTRR 32 32 5,6 PCLKA —
000C 0010h EDMAC EDMAC receive request register EDRRR 32 32 5, 6 PCLKA —
000C 0018h | EDMAC Transmit descriptor list start address register TDLAR 32 32 5,6 PCLKA —
000C 0020h | EDMAC Receive descriptor list start address register RDLAR 32 32 5, 6 PCLKA —
000C 0028h | EDMAC ETHERC/EDMAC status register EESR 32 32 5,6 PCLKA —
000C 0030h | EDMAC ETHERC/EDMAC status interrupt permission register EESIPR 32 32 5, 6 PCLKA —
000C 0038h | EDMAC Transmit/receive status copy enable register TRSCER 32 32 5, 6 PCLKA —
000C 0040h | EDMAC Receive missed-frame counter register RMFCR 32 32 5, 6 PCLKA —
000C 0048h | EDMAC Transmit FIFO threshold register TFTR 32 32 5, 6 PCLKA —
000C 0050h | EDMAC FIFO depth register FDR 32 32 5, 6 PCLKA —
000C 0058h | EDMAC Receiving method control register RMCR 32 32 5,6 PCLKA —
000C 0064h EDMAC Transmit FIFO underrun counter TFUCR 32 32 5, 6 PCLKA —
000C 0068h | EDMAC Receive FIFO overflow counter RFOCR 32 32 5,6 PCLKA —
000C 006Ch | EDMAC Independent output signal setting register IOSR 32 32 5, 6 PCLKA — EDMAC
000C 0070h | EDMAC Flow control start FIFO threshold setting register FCFTR 32 32 5, 6 PCLKA —
000C 0078h | EDMAC Receive data padding insert register RPADIR 32 32 5,6 PCLKA —
000C 007Ch | EDMAC Transmit interrupt setting register TRIMD 32 32 5, 6 PCLKA —
000C 00C8h | EDMAC Receive buffer write address register RBWAR 32 32 5,6 PCLKA —
000C 00CCh | EDMAC Receive descriptor fetch address register RDFAR 32 32 5,6 PCLKA —
000C 00D4h | EDMAC Transmit buffer read address register TBRAR 32 32 5, 6 PCLKA —
000C 00D8h | EDMAC Transmit descriptor fetch address register TDFAR 32 32 5,6 PCLKA —
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RX63N Group, RX631 Group

5. Electrical Characteristics

Table 5.4

VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty =Ty,

DC Characteristics (3) (for D and G Versions (-40 < Ta < +85°C))
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,

Item Symbol | Min. | Typ. | Max. Unit | Test Conditions
Supply o | Max.*2 [ — — 100 mA | ICLK = 100 MHz
1 o =
current* g Normal | Peripheral function: clock signal — 52 — PCLKA = 100MHz
A A PCLKB = 50 MHz
o supplied
E= FCLK =50 MHz
© Peripheral function: clock signal — 40 — BCLK = 100MHz
“8’_ stopped*4
3 | Sleep mode — 25 65
[0
c% All-module-clock-stop mode (reference — 20 38
S | value)
T
Increased by BGO operation*> — 15 —
Low-speed operating mode 1*6 — 4 — ICLK =1 MHz
Low-speed operating mode 2 — 1 — ICLK = 32.768
kHz
Software standby mode — 0.2 6
2 Power supplied to RAM and USB resume — 22 200 HA
° detecting unit
IS
1) Power not supplied | Power-on reset circuit — 21 60
S § to RAM and USB | and low-power
E £ | resume detecting consumption function
2 unit disabled
o
8 Power-on reset circuit — 6.2 28
a and low-power
Increase when the RTC is | When a crystal — 1.0 —
operating oscillator for low clock
loads is in use
When a crystal — 3.0 —
oscillator for standard
clock loads is in use
RTC operating while VCC | When a crystal — 0.9 — Vearr =2.0V,
is off (with the battery oscillator for low clock VCC =0V
t;g(;l:(up (fjuncélor;, ol?ly the | loads is in use — 16 — Vearr =33V,
C and sub-cloc VCC = 0V
oscillator operate)
When a crystal — 17 — VeatT = 2.0 V(for
oscillator for standard products with 100
clock loads is in use pins or more),
VBATT =23V
(for the 64-pin
product),
VCC =0V
—_— 3.3 —_ VBATT =33 V,
VCC =0V
Analog power | During 12-bit A/D conversion (including Iaveco — 2.3 3.2 mA
supply temperature sensor)
current*? . - - 9
During 10-bit A/D conversion IVREEH — 1.0 1.65 mA
During D/A conversion (per unit) — 0.7 1.0 mA
Waiting for A/D, D/A conversion (all units)*10 — — 25 35 UA
A/D, D/A converter in standby mode (all units)*10 — 0.1 4.0 UA
Reference During 12-bit A/D conversion I\VREFHO | — 0.6 0.7 mA
ES:’:;:tsuPply Waiting for 12-bit A/D conversion (per unit) — 0.5 0.6 mA
12-bit A/D converter in standby mode (per unit) — 0.1 2.0 HA
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RX63N Group, RX631 Group 5. Electrical Characteristics

53 AC Characteristics

Table 5.8 Operation Frequency Value (High-Speed Operating Mode)
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgur7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, T, = Top

Item Symbol Min. Typ. Max. Unit
Operation | System clock (ICLK) f —1 — 100 MHz
frequency Peripheral module clock (PCLKA) —1 — 100
Peripheral module clock (PCLKB) —*2 — 50
FlashIF clock (FCLK) —*3 — 50
External bus clock (BCLK) Packages with 177 to 144 pins — — 100
Packages with 100 pins or less — — 50
BCLK pin output Packages with 177 to 144 pins — — 50
Packages with 100 pins or less — — 25
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 50
only
SDCLK pin output Packages with 177 to 144 pins — — 50
only
USB clock (UCLK) — — 48
IEBUS clock (IECLK) — — 44.03

Note 1. The ICLK and PCLKA frequencies must be the same and at least 12.5 MHz if the Ethernet controller is in use
Note 2. The PCLKB must run at a frequency of at least 24 MHz if the USB is in use.
Note 3. The FCLK must run at a frequency of at least 4 MHz when changing the ROM or E2 DataFlash memory contents.

Table 5.9 Operation Frequency Value (Low-Speed Operating Mode 1)
Conditions: VCC = AVCCO = VREFH = VCC_USB = Va7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, T, = Top

Item Symbol | Min. Typ. Max. Unit
Operation System clock (ICLK) f — — 1 MHz
frequency Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
FlashlIF clock (FCLK) — — 1
External bus clock (BCLK) |Packages with 177 to 144 pins — — 1
Packages with 100 pins or less — — 1
BCLK pin output Packages with 177 to 144 pins — — 1
Packages with 100 pins or less — — 1
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 1
only
SDCLK pin output Packages with 177 to 144 pins — — 1
only
USB clock (UCLK) — — 1
IEBUS clock (IECLK) — — 1
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Table 5.10 Operation Frequency Value (Low-Speed Operating Mode 2)
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, Ty =Ty,

Iltem Symbol Min. Typ. Max. Unit
Operation System clock (ICLK) f 32 — 143.75 kHz
frequency Peripheral module clock (PCLKA) — — 143.75
Peripheral module clock (PCLKB) — — 143.75
FlashIF clock (FCLK) 32 — 143.75
External bus clock (BCLK) |Packages with 177 to 144 pins — — 143.75
Packages with 100 pins or less — — 143.75
BCLK pin output Packages with 177 to 144 pins — — 143.75
Packages with 100 pins or less — — 143.75
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 143.75
only
SDCLK pin output Packages with 177 to 144 pins — — 143.75
only
USB clock (UCLK) — — 143.75
IEBUS clock (IECLK) — — 143.75
5.3.1 Reset Timing
Table 5.11 Reset Timing
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga11 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty = Tgy,
Item Symbol Min. Typ. Max. Unit gi?]tditions
RES# pulse Power-on trRESWP 2 — — ms Figure 5.1
width Deep software standby mode tRESWD 1 — — ms Figure 5.2
Software standby mode, low-speed tRESWS 1 — — ms
operating mode 2
Programming or erasure of the ROM or E2 tRESW 200 — — us
data-flash memory or blank checking of the
E2 DataFlash memory
Other than above tRESW 200 — — ps
Wait time after RES# cancellation tRESWT 59 — 60 teye Figure 5.1
Internal reset time trRESW?2 112 — 120 teye
(independent watchdog timer reset, watchdog timer reset,
software reset)
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CSRWAIT:3
CSWWAIT:3

TW1 TW2 TW3 (Tend) Tend Tnl Tn2

BCLK pin Fo\ \ \_l_\_7_\_ _\_ _\_ _\_

A23 to AO X X

CS7# to CSO# \ /

RD# (Read) \ /

WR# (Write) \ /

External wait

twrs| twrh twrs| twrh
| |

WA N T

Figure 5.23 External Bus Timing/External Wait Control
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Table 5.23

Timing of On-Chip Peripheral Modules (5)

Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V
PCLK =8 to 50 MHz
Ta=Topr
High drive output is selected by the drive capacity control register.

Item Symbol | Min.*1.2 Max.* Unit gec))?ltditions
RIIC SCL input cycle time tscL 6(12) x tceye + 1300 | — ns | Figure 5.47
(Ssl\t/lagl:j;rd—mode, SCL input high pulse width tscin | 3(6) X tyceye + 300 — ns
ICFER.FMPE =0 | SCL input low pulse width tscLL 3(6) x tyccyc + 300 — ns
SCL, SDA input rise time tsr — 1000 ns
SCL, SDA input fall time tst — 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | NS
SDA input bus free time tsur 3(6) X tyceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTas 1000 — ns
Stop condition input setup time tstos 1000 — ns
Data input setup time tspas | tiiceye + 50 — ns
Data input hold time tspan | O — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6(12) x tyjceyc + 600 — ns
(Fast-mode) SCL input high pulse width tscn | 3(6) X tioeye + 300 | — ns
SCL input low pulse width tscLL 3(6) x tyccyc + 300 — ns
SCL, SDA input rise time tsr 20 +0.1Cy 300 ns
SCL, SDA input fall time ts 20 +0.1Cy 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | NS
SDA input bus free time tgur 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTas 300 — ns
Stop condition input setup time tstos 300 — ns
Data input setup time tspas | tiiceye + 50 — ns
Data input hold time tspan | O — ns
SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

tiiceyc: RIIC internal reference clock (1IC¢) Cycle
The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by

the setting ICFER.NFE = 1.

Note 2.

Cb is the total capacitance of the bus lines.
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5.8

Table 5.33

VSS = AVSSO = VREFL/VREFLO =VSS_USB =0V

Power-on Reset Circuit and Voltage Detection Circuit Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgur7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO0

Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Ta=Topr
Item Symbol Min. Typ. Max. Unit | Test Conditions
Voltage detection | Power-on reset | Low power Vpor 25 2.6 2.7 \ Figure 5.63
level (POR) consumption
function disabled
Low power 2.0 2.35 2.7
consumption
function enabled
Voltage detection circuit (LVDO) Veto 2.7 2.80 2.9 Figure 5.64
Voltage detection circuit (LVD1) Vdet1_A 2.75 2.95 3.15 Figure 5.65
Voltage detection circuit (LVD2) Vdetz_ A 2.75 2.95 3.15 Figure 5.66
Internal reset time | Power-on reset time tpor — 4.6 — ms Figure 5.63
LVDO reset time tivbo — 4.6 — Figure 5.64
LVD1 reset time tLvpl — 0.9 — Figure 5.65
LVD2 reset time tLvp2 — 0.9 — Figure 5.66
Minimum VCC down time tvorr 200 — — ps Figure 5.63 and
Figure 5.64
Response delay time tget — — 200 us Figure 5.63 to
Figure 5.66
LVD operation stabilization time (after LVD is enabled) TdEg-p) — — 3 us Figure 5.65 and
Hysteresis width (LVD1 and LVD2) V un — 80 — my | Figure 566

Note:  The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog, Vget1,
and Vg, for the POR/ LVD.
tvorr
Vreor
VCC
Internal reset signal
(active-low)
«ple > «-» e =l<
taer  tror taet  fdet tror
Figure 5.63 Power-on Reset Timing
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tvorr

A

vcc Vietz / x Vivk

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN =L

taet taet tLvp2

When LVD2RN = H

fLvp2

Figure 5.66  Voltage Detection Circuit Timing (Vyet2)
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JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LFBGA176-13x13-0.80 | PLBGO176GA-A | BP-176/BP-176V | 0.459
X4 E
S
l | <
v [s] <
E
R | 0000000DO000000 @
P CO0OO0O00O0OPOOOOOOO Reference Dimension in Millimeters
N | 00O0O0000O0O00000GC Symbol |y N v
M | 00O00000PO0O0000G _ n om ax
L | 0000 0000 5] D — | 130 | —
K | 0000 0000 =
J | cooo0 0000 E] | — | B0 | —
H oSO [S2S; v N N 0.15
6 | 0000 0000
F | 0000 0000 w — | — | 020
E | 0000 0000 A 140
D | OO0O000O0ODOOOOO00 -
c | 0000000POOOOO00 A1 | 035 | 040 | 045
B | 0000000 OO0O00O000 a 0.80
A | 00000QODO00000G :
b 045 | 050 | 055
123 45(6/7 8 910 1121314 15 % 0.08
2b [$[ox @[S]A B] y | — ] — ] ow0
Y 0.2
o [ — [ — [ —
e [ — [ — [ —
[Zo] | — | 090 | —
[ze] | — | 090 | —
Figure B 176-pin LFBGA (PLBG0176GA-A)
R01DS0098EJ0180 Rev.1.80 .ZENESAS Page 196 of 208

May 13, 2014



