E')( l_ Renesas Electronics America Inc - R5F5631NDDFM#VO0 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Discontinued at Digi-Key

RX

32-Bit Single-Core

100MHz

CANbus, I2C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT
42

384KB (384K x 8)

FLASH

32K x 8

64K x 8

2.7V ~ 3.6V

A/D 12x12b; D/A 1x10b
Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LFQFP (10x10)
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RX63N Group, RX631 Group

1. Overview

Table 1.1 Outline of Specifications (2/6)

Classification Module/Function

Description

Low power Low power e Module stop function
consumption consumption facilities e Four low power consumption modes
Sleep mode, all-module clock stop mode, software standby mode, and deep software
standby mode
e Battery backup function
Interrupt Interrupt controller » Peripheral function interrupts: 187 sources
(ICUDb) e External interrupts: 16 (pins IRQO to IRQ15)

Software interrupts: One source
Non-maskable interrupts: 6 sources
Sixteen levels specifiable for the order of priority

External bus extension

The external address space can be divided into nine areas (CS0 to CS7, SDCS), each
with independent control of access settings.

Capacity of each area: 16 Mbytes (CSO0 to CS7), 128 Mbytes (SDCS)

A chip-select signal (CS0# to CS7#, SDCS#) can be output for each area.

Each area is specifiable as an 8-, 16-, or 32-bit bus space.

The data arrangement in each area is selectable as little or big endian (only for data).
SDRAM interface connectable

Bus format: Separate bus, multiplex bus

Wait control

Write buffer facility

DMA DMA controller
(DMAC)

4 channels

Three transfer modes: Normal transfer, repeat transfer, and block transfer
Activation sources: Software trigger, external interrupts, and interrupt requests from
peripheral functions

EXDMA controller
(EXDMACa)

2 channels

Four transfer modes: Normal transfer, repeat transfer, block transfer, and cluster transfer
Single-address transfer enabled with the EDAKn signal

Capable of direct data transfer to TFT LCD panels

Activation sources: Software trigger, external DMA requests (EDREQn), and interrupt
requests from peripheral functions

Data transfer
controller (DTCa)

Three transfer modes: Normal transfer, repeat transfer, and block transfer
Activation sources: External interrupts and interrupt requests from peripheral functions
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RX63N Group, RX631 Group 1. Overview
1.2 List of Products
Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.
Table 1.3 List of Products (1/8)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX63N R5F563NECDLC  PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(D version) “ooroE3NEDDLC  PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDLC  PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDLC ~ PTLGO177KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDLC  PTLGO177KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDLC  PTLGO177KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDLC  PTLGO177KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDLC  PTLGO177KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDBG  PLBGO176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDBG PLBGO176GA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDBG  PLBGO176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDBG  PLBGO176GA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDBG  PLBGO176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDBG ~ PLBGO176GA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDBG  PLBGO176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDBG  PLBGO176GA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFHDFC ~ PLQPO0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFDDFC  PLQP0176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKHDFC  PLQPO176KB-A*l 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKDDFC  PLQP0176KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDFC  PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDFC  PLQP0176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJHDFC  PLQPO176KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJDDFC  PLQPO176KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGHDFC  PLQPO176KB-A*l 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGDDFC  PLQPO176KB-A*l 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDFC  PLQP0176KB-A 1.5Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDFC  PLQP0176KB-A 1.5Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NYHDFC  PLQP0176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NYDDFC  PLQPO176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWHDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWDDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWGDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWCDFC  PLQP0176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDFC  PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDFC  PLQP0176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDFC  PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDFC  PLQPO176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDLK ~ PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDLK ~ PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDLK ~ PTLGO145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
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RX63N Group, RX631 Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.10, List of
Pins and Pin Functions (100-Pin LQFP).
Figure 1.9 Pin Assignment (100-Pin LQFP)
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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 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (1/5)
Pin No. Timers Communications
Powgoitlipply Bus (MTU, TPU (ETHERC, SCI S12A0
i 1/0 Port : : » oLIC, Interrupt AD
g System EXDMAC  TMR,PPG,  SCld, RSP, RIIC, DA
Control RTC, POE) CAN, IEB, USB)
Al P05 IRQ13 DA1
A2 VREFH
A3 P07 IRQ15 ADTRGO#
A4 VREFLO
A5 P43 IRQ11-DS ANO003
A6 PDO DO[A0/DO] IRQO ANO008
A7 PD4 D4[A4/DA4] POE3# IRQ4 ANO012
A8 PEO D8[A8/DS] SCK12/SSLB1 ANEXO0
A9 PE1 D9[A9/DY] MTIOC4C/ TXD12/SMOSI12/ ANEX1
PO18 SSDA12/TXDX12/
SIOX12/SSLB2/
RSPCKB
A10 PE2 D10[A10/D10] MTIOC4A/ RXD12/SMISO12/  IRQ7-DS ANO
PO23 SSCL12/RXDX12/
SSLB3/MOSIB
B1 EMLE
B2 AVSSO
B3 AVCCO
B4 P40 IRQ8-DS ANO0O
B5 P44 IRQ12-DS ANO004
B6 PD1 D1[A1/D1] MTIOC4B CTX0*1 IRQ1 ANO009
B7 PD3 D3[A3/D3] POES8# IRQ3 ANO11
B8 PD6 D6[A6/D6] MTIC5V/ IRQ6 ANG
POE1#
B9 PD7 D7[A7/D7] MTIC5U/ IRQ7 AN7
POEO#
B10 PE3 D11[A11/D11] MTIOC4B/ CTS12#/RTS12#/ AN1
PO26/POES#  SS12#/MISOB/
ET_ERXD3
c1 VCL
c2 VREFL
C3 PJ3 MTIOC3C CTS6#RTS6#
CTSO#/RTSO0#/
SS6#/ISSO#
C4 VREFHO
C5 P42 IRQ10-DS AN002
C6 P47 IRQ15-DS ANO007
c7 PD2 D2[A2/D2] MTIOC4D CRX0" IRQ2 ANO010
c8 PD5 D5[A5/D5] MTIC5W/ IRQ5 ANO013
POE2#
C9 PE5 D13[A13/D13] MTIOC4C/ RSPCKB/ IRQ5 AN3
MTIOC2B ET_RX_CLK/
REF50CK
C10 PE4 D12[A12/D12] MTIOC4D/ SSLBO/ET_ERXD2 AN2
MTIOC1A/
PO28
D1 XCIN
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RX63N Group, RX631 Group

1. Overview

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (3/4)
Pin No. Timers Communications
Power Supply (ETHERC, SClc, SCId, 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
59 PB1 A9 MTIOCOC/MTIOCAC/ | TXD6/SMOSI6/SSDA6/ | IRQ4-DS
TIOCB3/TMCIO/PO25 | ET_ERXDO/
RMII_RXDO
60 vce
61 PBO A8 MTICSW/TIOCA3/PO24 | RXD6/SMISO6/SSCL6/ | IRQ12
RSPCKA/ET_ERXD1/
RMII_RXD1
62 Vss
63 PA7 A7 TIOCB2/P0O23 MISOA/ET_WOL
64 PAG A6 MTIC5V/MTCLKB/ CTSS#/RTS5#/SS5#]
TIOCA2/TMCI3/PO22/ | MOSIA/ET_EXOUT
POE2#
65 PAS5 A5 TIOCB1/PO21 RSPCKA/ET_LINKSTA
66 PA4 A4 MTICSU/MTCLKA/ TXD5/SMOSI5/SSDAS/ | IRQ5-DS
TIOCAL/TMRIO/PO20 | SSLAO/ET_MDC
67 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ | IRQ6-DS
TIOCDO/TCLKB/PO19 | ET_MDIO
68 PA2 A2 PO18 RXD5/SMISO5/SSCLS/
SSLA3
69 PAL Al MTIOCOB/MTCLKC/ SCK5/SSLA2/ET_WOL | IRQ11
TIOCBO/PO17
70 PAO AO/BCO# MTIOCA4AITIOCAO/ SSLAL/ET_TX_EN/
PO16 RMII_TXD_EN
71 PE7 D15[A15/D15] MISOB IRQ7 ANS
72 PE6 D14[A14/D14] MOSIB IRQ6 AN4
73 PES D13[A13/D13] | MTIOC4C/MTIOC2B RSPCKB/ET_RX_CLK/ | IRQ5 AN3
REF50CK
74 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ SSLBO/ET_ERXD2 AN2
PO28
75 PE3 D11[A11/D11] MTIOC4B/PO26/POES# | CTS12#/RTS12#/ AN1
SS12#/MISOB/
ET_ERXD3
76 PE2 D10[A10/D10] | MTIOC4A/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/
SSLB3/MOSIB
77 PE1 D9[A9/DY] MTIOCA4C/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/
RSPCKB
78 PEO D8[A8/DS8] SCK12/SSLB1 ANEX0
79 PD7 D7[A7/D7] MTIC5U/POEO# IRQ7 AN7
80 PD6 D6[A6/D6] MTIC5V/POEL# IRQ6 AN6
81 PD5 D5[A5/D5] MTICS5W/POE2# IRQ5 AN013
82 PD4 D4[A4/D4] POE3# IRQ4 AN012
83 PD3 D3[A3/D3] POES# IRQ3 ANO11
84 PD2 D2[A2/D2] MTIOC4D CRX0*L IRQ2 AN010
85 PD1 D1[A1/D1] MTIOC4B CTX0*L IRQ1 AN009
86 PDO DO[A0/DO] IRQO AN008
87 P47 IRQ15-DS AN007
88 P46 IRQ14-DS AN006
89 P45 IRQ13-DS AN005
90 P44 IRQ12-DS AN004
91 P43 IRQ11-DS AN003
92 P42 IRQ10-DS AN002
93 P41 IRQ9-DS AN001
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RX63N Group, RX631 Group 1. Overview
Table 1.11 List of Pins and Pin Functions (64-Pin TFLGA) (2/2)
Pin No. Timers Communications
Power Supply
64-pin Clock System (MTU2a, TPUa, TMR, PPG, (SClc, SCid, RSPI, RIIC, CAN,
TFLGA Control 1/0 Port RTCa, POE2a) IEB, USB) Interrupt S12ADa, DAa
E4 TMS P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ MOSIA/SCL2-DS/IERXD/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
E5 PC4 MTIOC3D/MTCLKC/TMCI1/ | SCK5/SSLAO/
PO25/POEO# USBO_DPRPD
E6 VCC
E7 VSS
E8 PBO MTIC5WI/TIOCA3/PO24 RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
F1 VCC
F2 P35 NMI
F3 P31 MTIOC4D/TMCI2/RTCIC1 CTS1#/RTS1#/SS1#/ IRQ1-DS
SSLBO/USBO_DPUPE
F4 PC5 MTIOC3B/MTCLKD/TMRI2/ | RSPCKA/USBO_ID
PO29
F5 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1/ IRQ5
TIOCB2/TCLKB/TMCI2 CRX1-DS/USB1_DPUPE
F6 PB1 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDA6 IRQ4-DS
TIOCB3/TMCIO/PO25
F7 PB5 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
F8 PB3 MTIOCOA/MTIOC4A/ SCK6
TIOCD3/TCLKD/TMOO0/
PO27/POE3#
Gl EXTAL P36
G2 TDO P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/
MOSIB/USBO_VBUSEN
G3 VCC_USB
G4 VSS_USB
G5 VCC_USB
G6 PC6 MTIOC3C/MTCLKA/TMCI2/ | MOSIA/USBO_EXICEN IRQ13
PO30
G7 PC3 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDAS/
SDA2/IETXD
G8 PB6 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9
H1 XTAL P37
H2 TRST# P17 MTIOC3A/MTIOC3B/ SCK1/MISOA/SDA2-DS/ IRQ7
TIOCBO/TCLKD/TMO1/ IETXD/USB1_VBUS
POES8#
H3 USBO_DM
H4 USBO_DP
H5 USB1_DM
H6 USB1_DP
H7 PC2 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/SCL2/IERXD
H8 PB7 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
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RX63N Group, RX631 Group 2.CPU

2. CPU

The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP
instructions.

General-purpose register
b31 b0

RO (SP)*!

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

Control register

b31 b0
ISP (Interrupt stack pointer)
USP (User stack pointer)
INTB (Interrupt table register)
PC (Program counter)
PSW (Processor status word)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

| |
| |
| |
| BPC (Backup PC) |
| |
| |
| FPSW  (Floating-point status word) |

DSP instruction register
b63 b0
ACC (Accumulator)

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according
to the value of the U bit in the PSW.

Figure 2.1 Register Set of the CPU
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (4/50)
Module Register Number | Access Number of Access States Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 3072h BSC CS7 mode register CS7MOD 16 16 1, 2 BCLK Buses
0008 3074h BSC CS7 wait control register 1 CS7WCR1 32 32 1,2 BCLK
0008 3078h BSC CS7 wait control register 2 CS7WCR2 32 32 1,2 BCLK
0008 3802h BSC CSO0 control register CSOCR 16 16 1,2 BCLK
0008 380Ah BSC CSO0 recovery cycle register CSOREC 16 16 1,2 BCLK
0008 3812h BSC CS1 control register CSICR 16 16 1,2 BCLK
0008 381Ah BSC CS1 recovery cycle register CS1REC 16 16 1,2 BCLK
0008 3822h BSC CS2 control register CS2CR 16 16 1,2 BCLK
0008 382Ah BSC CS2 recovery cycle register CS2REC 16 16 1,2 BCLK
0008 3832h BSC CS3 control register CS3CR 16 16 1,2 BCLK
0008 383Ah BSC CS3 recovery cycle register CS3REC 16 16 1,2 BCLK
0008 3842h BSC CS4 control register CS4CR 16 16 1,2 BCLK
0008 384Ah BSC CS4 recovery cycle register CS4REC 16 16 1,2 BCLK
0008 3852h BSC CS5 control register CS5CR 16 16 1,2 BCLK
0008 385Ah BSC CS5 recovery cycle register CS5REC 16 16 1,2 BCLK
0008 3862h BSC CS6 control register CS6CR 16 16 1,2 BCLK
0008 386Ah BSC CS6 recovery cycle register CS6REC 16 16 1,2 BCLK
0008 3872h BSC CS?7 control register CS7CR 16 16 1,2 BCLK
0008 387Ah BSC CS7 recovery cycle register CS7REC 16 16 1,2 BCLK
0008 3880h BSC CS recovery cycle insertion enable register CSRECEN 16 16 1,2 BCLK
0008 3C00h BSC SDC control register SDCCR 8 8 1, 2 BCLK
0008 3C01h BSC SDC mode register SDCMOD 8 8 1,2 BCLK
0008 3C02h BSC SDRAM access mode register SDAMOD 8 8 1, 2 BCLK
0008 3C10h |BSC SDRAM self-refresh control register SDSELF 8 8 1,2 BCLK
0008 3C14h BSC SDRAM refresh control register SDRFCR 16 16 1, 2 BCLK
0008 3C16h |BSC SDRAM auto-refresh control register SDRFEN 8 8 1,2 BCLK
0008 3C20h |BSC SDRAM initialization sequence control register SDICR 8 8 1,2 BCLK
0008 3C24h |BSC SDRAM initialization register SDIR 16 16 1,2 BCLK
0008 3C40h BSC SDRAM address register SDADR 8 8 1, 2 BCLK
0008 3C44h BSC SDRAM timing register SDTR 32 32 1,2 BCLK
0008 3C48h BSC SDRAM mode register SDMOD 16 16 1,2 BCLK
0008 3C50h BSC SDRAM status register SDSR 8 8 1,2 BCLK
0008 6400h |MPU Region-0 start page number register RSPAGEO 32 32 1ICLK MPU
0008 6404h |MPU Region-0 end page number register REPAGEO 32 32 1I1CLK
0008 6408h |MPU Region-1 start page number register RSPAGE1 32 32 1ICLK
0008 640Ch |MPU Region-1 end page number register REPAGE1 32 32 1ICLK
0008 6410h |MPU Region-2 start page number register RSPAGE2 32 32 1ICLK
0008 6414h |MPU Region-2 end page number register REPAGE2 32 32 1ICLK
0008 6418h |MPU Region-3 start page number register RSPAGE3 32 32 1I1CLK
0008 641Ch |MPU Region-3 end page number register REPAGE3 32 32 1ICLK
0008 6420h |MPU Region-4 start page number register RSPAGE4 32 32 1I1CLK
0008 6424h |MPU Region-4 end page number register REPAGE4 32 32 1ICLK
0008 6428h |MPU Region-5 start page number register RSPAGES 32 32 1ICLK
0008 642Ch |MPU Region-5 end page number register REPAGES 32 32 1ICLK
0008 6430h |MPU Region-6 start page number register RSPAGE6 32 32 1ICLK
0008 6434h |MPU Region-6 end page number register REPAGE6 32 32 1I1CLK
0008 6438h |MPU Region-7 start page number register RSPAGE7 32 32 1ICLK
0008 643Ch |MPU Region-7 end page number register REPAGE7 32 32 1ICLK
0008 6500h |MPU Memory-protection enable register MPEN 32 32 1ICLK
0008 6504h |MPU Background access control register MPBAC 32 32 1ICLK
0008 6508h |MPU Memory-protection error status-clearing register MPECLR 32 32 1ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (16/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 814Ch | TPU3 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK TPUa
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 2ICLK
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 2ICLK
0008 8155h TPU4 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8156h | TPU4 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
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 2ICLK
0008 8160h TPUS Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8161h | TPU5S Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8162h TPUS Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8164h TPUS Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
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 2ICLK
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 2ICLK
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 2ICLK
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 2ICLK
0008 817Ah TPU8 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 2ICLK
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 2ICLK
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 2ICLK
0008 8184h TPU6 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8185h TPU6 Timer status register TSR 8 8 2, 3 PCLKB 2ICLK
0008 8186h TPUB Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8188h TPU6 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
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 2ICLK
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 2ICLK
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 2ICLK
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 2ICLK
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 2ICLK
0008 81A6h TPU8 Timer counter TCNT 16 16 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) (43/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function

000A 00DOh | USBO Device address 0 configuration register DEVADDO 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 00D2h | USBO Device address 1 configuration register DEVADD1 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 00D4h | USBO Device address 2 configuration register DEVADD2 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 00D6h | USBO Device address 3 configuration register DEVADD3 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 00D8h | USBO Device address 4 configuration register DEVADD4 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 00DAh | USBO Device address 5 configuration register DEVADD5 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0200h USB1 System configuration control register SYSCFG 16 16 3to 4 PCLKB 2, 3ICLK

000A 0204h | USB1 System configuration status register 0 SYSSTSO0 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0208h USB1 Device state control register 0 DVSTCTRO 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0214h USB1 CFIFO port register CFIFO 16 8,16 3to 4 PCLKB 2,3ICLK

000A 0218h [ USB1 DOFIFO port register DOFIFO 16 8,16 3t04PCLKB | 2,3ICLK

000A 021Ch | USB1 D1FIFO port register D1FIFO 16 8,16 3to 4 PCLKB 2,3ICLK

000A 0220h [ USB1 CFIFO port select register CFIFOSEL 16 16 3o 4 PCLKB 2, 3ICLK

000A 0222h USB1 CFIFO port control register CFIFOCTR 16 16 3to 4 PCLKB 2,3ICLK

000A 0228h | USB1 DOFIFO port select register DOFIFOSEL 16 16 3to 4 PCLKB 2, 3ICLK USBa

000A 022Ah | USB1 DOFIFO port control register DOFIFOCTR 16 16 3to 4 PCLKB 2,3ICLK

000A 022Ch [ USB1 D1FIFO port select register D1FIFOSEL 16 16 3to 4 PCLKB 2, 3ICLK

000A 022Eh | USB1 D1FIFO port control register D1FIFOCTR 16 16 3to 4 PCLKB 2,3ICLK
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RX63N Group, RX631 Group

5. Electrical Characteristics

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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Figure 5.1 Reset Input Timing at Power-On
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Figure 5.2 Reset Input Timing
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5. Electrical Characteristics

NMI

tmiw

Figure 5.15  NMI Interrupt Input Timing

IRQ * f
tirow
Figure 5.16  IRQ Interrupt Input Timing
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RX63N Group, RX631 Group

5. Electrical Characteristics

RSPI Simple SPI
to
SSLmO to SSLm3 p s p s
output _Z_ _Z_
tiac
RSPCKm SCKn tsstr, tssr
CPOL=0 CKPOL =0 /
output output
RSPCKm SCKn
CPOL=1 CKPOL=1
output output
MISOm input SMISOm input LSBIN MSB IN
MOSIm output SMOSIm output \ I 1 55 s
X wmsBour )< DATA >§ LSB OUT >< IDLE ><MSB ouT
(m=AtoC) (n=0to 12) 1Kk 1 4 -
Figure 5.43 RSPl Timing (Master, CPHA = 0) and Simple SPI Timing (Master, CKPH = 1)
RSPI Simple SPI
tro
SSLmO to SSLm3 5 ¥ \F
output A . _X_ 7Xt
tiean ” tiac

RSPCKm SCKn tsstr, tssu

CPOL=0 CKPOL =1 /

output output —

RSPCKm SCKn 3

CPOL=1 CKPOL =0

output output

MISOm input SMISOm input LSB IN MSB IN

tor, tot
MOSIm output SMOSIm output 3 55 p s
§< MSB OUT >§ DATA >< Lssout X IDLE ><MSB ouT
(m=AtoC) (n=0to12) N ~
Figure 5.44  RSPI Timing (Master, CPHA = 1) and Simple SPI Timing (Master, CKPH = 0)
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RX63N Group, RX631 Group 5. Electrical Characteristics

5.6 D/A Conversion Characteristics

Table 5.31 D/A Conversion Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to VCC
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V

Ta=Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 10 10 10 Bit

Conversion time — — 3.0 us 20-pF capacitive load

Absolute accuracy — +2.0 +4.0 LSB 2-MQ resistive load
— — +3.0 LSB 4-MQ resistive load
— — 2.0 LSB 10-MQ resistive load

RO output resistance — 3.6 — kQ

5.7 Temperature Sensor Characteristics

Table 5.32 Temperature Sensor Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFH0 = 2.7 V to VCC
VSS = AVSSO0 = VREFL/VREFLO = VSS_USB =0V

Ta=Topr
. . Test

Item Min. Typ. Max. Unit Conditions
Relative accuracy — +1 — °C

Temperature slope — 4.1 — mV/°C

Output voltage (@25°C) — 1.26 — \

Temperature sensor start time — — 30 us

Sampling time — — 5 us
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RX63N Group, RX631 Group

5. Electrical Characteristics

5.10

Table 5.35

Battery Backup Function Characteristics

Battery Backup Function Characteristics

Conditions: VCC = AVCCO =VREFH =VCC_USB =2.7t0 3.6 V, VREFHO = 2.7 V to AVCCO, Vgatt = 2.0 t0 3.6 V (for products
with 100 pins or more), VgatT = 2.3 to 3.6 V (for the 64-pin product)
VSS = AVSS0O = VREFL/VREFLO =VSS_USB =0V

Ta=Topr
Item Symbol Min. Typ. Max. Unit Z?)T)tditions
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \Y Figure 5.68
Lower-limit VgarT Voltage for power supply switching due to | Vgattsw 2.70 — —
VCC voltage drop
VCC-off period for starting power supply switching tvOFFBATT 200 — — us

Note:

voltage level for switching to battery backup (VpetgaTT)-

The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the

tvorreATT
D

area

""""""""""""""""""""""""""""""""""" I VCC voltage
____________________ vee /. - ----.vguaranteed range
VoeTsaTt eturn ffom battery
ackuyip not possity
Veartsw  J NG I VBATT voltage
VBATT VBATT uaranteed range
Switching pfoh|bited \’ VBATTT g g
e I “Swit¢hing prohibited™ ~ """~~~
Back wer > >|<
ackup powe VCC supply VBATT supply VCC supply

Note. When VCC falls below Vperearr, the voltage for switching to battery backup, make sure that VCC does not rise
above Vperparr during the VCC-off period required to start switching between power supplies.

The VBATT voltage when the supplied power source switches from Vcc to Vearr should not be lower than Vearrsw,
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage.

Figure 5.68

Battery Backup Function Characteristics
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RX63N Group, RX631 Group 5. Electrical Characteristics

« Suspension during programming

FCU command X Program >< >< Suspend
tsep

« Suspension during erasure in suspend priority mode

FCU command X  Erase >< >< Suspend >< Resume >< >< Suspend

tsesp1 tsespz

FSTATRO.FRDY Not Ready Not Ready

/ \

« Suspension during erasure in erasure priority mode

FCU command X Erase >< ><Suspend
tseep

/ \

Figure 5.69 Flash Memory Program/Erase Suspend Timing
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.]|
P-LFQFP48-7x7-0.50 | PLQP0048KB-A | 48P6Q-A | 0.2
Hp
"y
36 25
REEREERELLE
1. DIMENSIONS "#1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
37 I i 24 2. DIMENSION "*3" DOES NOT
i s o 1 | INCLUDE TRIM OFFSET.
o i b
o — =
= =] bt
- — —r wl W
] | « * 5| o
] 1 | N Dimension in Millimeters
o — = Symbol Min [ Nom]| Max
f— — D 69|70/ 71
- — —r Terminal ti
6 | e ‘erminal cross section E 69 70 71
‘ v Ap [ — [ 14 —
CLEUEEELEEL) M— O
. p———————— He | 88| 90| 9.2
7 Index mark Al — | — 117
- At | 0 [01]02
F 4 s L bp [0.17/0.22]0.27
°lIy b1 | — 1020 —
7 © c 10.09(0.145] 0.20
[T, 1\ K L ° 0.145
H Ly 4 0° - 8°
e | —[05] —
@ ayTs] *3 b Detail F X — | — 1 0.08
Ok @ y [—|— 010
Zo | — |075] —
Ze | — |075] —
L 10.35] 05]0.65
Ly | — 110 —
Figure J 48-pin LQFP (PLQPO0048KB-A)
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of

use of these circuits, software, or information.

others.

third parties arising from such alteration, ication, copy or otherwise mi: iation of Renesas Electronics product.

the product's quality grade, as indicated below.

equipment; and industrial robots etc.

use of Renesas Electronics products beyond such specified ranges.

redundancy, fire control and malfunction prevention, appropriate for aging ion or any other iate measure:

ictor products and You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality”. The recommended applications for each Renesas Electronics product depends on

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.
Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

regulations and follow the procedures required by such laws and regulations.
10.

IS

products.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Because the evaluation of software alone is very difficult,

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
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