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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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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

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

Table 1.4 Pin Functions (6/6)

Classifications Pin Name 110 Description
Analog power supply AVCCO Input Analog voltage supply pin for the 12-bit A/D converter. Connect
this pin to VCC if the 12-bit A/D converter is not to be used.
AVSSO Input Analog ground pin for the 12-bit A/D converter. Connect this pin
to VSS if the 12-bit A/D converter is not to be used.
VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter.
Connect this pin to VCC if the 12-bit A/D converter is not to be
used.
VREFLO Input Analog reference ground pin for the 12-bit A/D converter.
Connect this pin to VSS if the 12-bit A/D converter is not to be
used.
VREFH Input Reference voltage input pin for the 10-bit A/D converter and D/A

converter. This is used as the analog power supply for the
respective modules. Connect this pin to VCC if neither the 10-bit
A/D converter nor the D/A converter is in use.

VREFL Input Reference ground pin for the 10-bit A/D converter and D/A
converter. This is used as the analog ground for the respective
modules. Set this pin to the same potential as the VSS pin.

1/0 ports P00 to P03, P05, P07 110 6-bit input/output pins.
P10 to P17 110 8-bit input/output pins.
P20 to P27 1/0 8-bit input/output pins.
P30 to P37 110 8-bit input/output pins. (P35 is an input pin)
P40 to P47 110 8-bit input/output pins.
P50 to P57 1/0 8-bit input/output pins.
P60 to P67 110 8-bit input/output pins.
P70 to P77 110 8-bit input/output pins.
P80 to P87 1/0 8-bit input/output pins.
P90 to P97 1/0 8-bit input/output pins.
PAO to PA7 110 8-bit input/output pins.
PBO to PB7 110 8-bit input/output pins.
PCO to PC7 110 8-bit input/output pins.
PDO to PD7 110 8-bit input/output pins.
PEO to PE7 1/0 8-bit input/output pins.
PFO to PF5 110 6-bit input/output pins.
PGO to PG7 1/0 8-bit input/output pins.
PJ3, PJ5 110 2-bit input/output pins.
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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 1.8, List of
Pins and Pin Functions (144-Pin LQFP).

Figure 1.7 Pin Assignment (144-Pin LQFP)
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RX63N Group, RX631 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (2/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCld, S12AD
145-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
TFLGA System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
D5 VCC
D6 P93 A19 CTST#/RTST#ISST# ANO17
D7 PD5 D5[AS5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
D8 P60 CSo#
D9 P64 CS4#/WE#
D10 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 ANS5
D11 VCC
D12 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/ RSPCKB/ET_RX_CLK/ IRQ5 AN3
TIOCB10 REF50CK
D13 PE6 D14[A14/D14] TIOCA11l MOSIB IRQ6 AN4
El VSS
E2 VCL
E3 PJ5
E4 EMLE
E5 P44 IRQ12-DS ANO004
E10 PAO AO0/BCO# MTIOC4A/TIOCAO/ SSLAL/ET_TX_EN/
PO16 RMII_TXD_EN
E11 P66 CS6#/DQMO CTX2*2
E12 P65 CS5#/CKE
E13 P67 CS7#/DQM1 CRX2*2 IRQ15
F1 XCIN
F2 XCOUT
F3 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
F4 VBATT
F10 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ IRQ6-DS
TIOCDO/TCLKB/PO19 ET_MDIO
F11 VSS
F12 PAL Al MTIOCOB/MTCLKC/ SCK5/SSLA2/ET_WOL IRQ11
TIOCBO/PO17
F13 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
G1 XTAL P37
G2 RES#
G3 MD/FINED
G4 BSCANP
G10 PA5 A5 TIOCB1/PO21 RSPCKA/ET_LINKSTA
G11 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#
TIOCA2/TMCI3/PO22/ MOSIA/ET_EXOUT
POE2#
G12 VCC
G13 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS
TIOCA1/TMRIO/PO20 SSLAO/ET_MDC
H1 EXTAL P36
H2 VCC
H3 VSS
H4 P35 NMI
H10 P72 CS2# ET_MDC
H11 P71 CS1# ET_MDIO
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RX63N Group, RX631 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (3/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCId, S12AD
144-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSP, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
64 TRDATAL P81 EDACKO MTIOC3D/PO27 RXD10/SMISO10/
SSCL10/ET_ETXDO/
RMII_TXDO
65 TRDATAO P80 EDREQO MTIOC3B/PO26 SCKI10/ET_TX_EN/
RMII_TXD_EN
66 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCKS5/CTS8#/RTS8#/
TIOCC6/TCLKE/ SS8#ISSLAO/
TMCI1/PO25/POEO# ET_TX_CLK
67 PC3 A19 MTIOCA4D/TCLKB/ TXD5/SMOSIS/SSDAS/
PO24 IETXD/ET_TX_ER
68 P77 CST7# PO23 TXD11/SMOSI11/
SSDALL/ET_RX_ER/
RMII_RX_ER
69 P76 CSe# PO22 RXD11/SMISO11/
SSCL1L/ET_RX_CLK/
REF50CK
70 PC2 A18 MTIOC4B/TCLKA/ RXD5/SMISO5/SSCL5/
PO21 SSLA3/IERXD/
ET_RX_DV
71 P75 CS5# PO20 SCK11/ET_ERXDO/
RMII_RXDO
72 P74 CS4# PO19 CTS11#/RTS11#/
SS1I#/ET_ERXD1/
RMII_RXD1
73 PC1 AL7 MTIOC3A/TCLKD/ SCK5/SSLA2/SDA3/ IRQ12
PO18 ET_ERXD2
74 vce
75 PCO Al6 MTIOC3C/TCLKC/ CTSS#/RTS5#/SS5#/ | IRQ14
PO17 SSLA1/SCL3/
ET_ERXD3
76 Vss
77 P73 CS3# PO16 ET_WOL
78 PB7 A15 MTIOC3B/TIOCB5/ TXD9/SMOSI9/SSDAY/
PO31 ET_CRS/
RMII_CRS_DV
79 PB6 Al4 MTIOC3D/TIOCAS/ RXD9/SMISO9/SSCLY/
PO30 ET_ETXD1/RMII_TXD1
80 PB5 A13 MTIOC2A/MTIOC1B/ | SCK9/ET_ETXDO/
TIOCB4/TMRI1/PO29/ | RMII_TXDO
POE1#
81 PB4 A12 TIOCA4/PO28 CTSO#/RTSO#/ISS#!
ET_TX_EN/
RMII_TXD_EN
82 PB3 All MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/TMOO/ | ET_RX_ER/
PO27/POE3# RMII_RX_ER
83 PB2 A10 TIOCC3/TCLKC/PO26 | CTS4#/RTSA#/CTS6#/
RTS6#/SS4#/SS6#!
ET_RX_CLK/REF50CK
84 PB1 A9 MTIOCOC/MTIOCAC/ | TXD4/TXD6/SMOSI4/ | IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG/ET_ERXDO/
RMII_RXDO
85 P72 CS2# ET_MDC
86 P71 CS1# ET_MDIO
87 PBO A8 MTICSW/TIOCA3/ RXD4/RXD6/SMISO4/ | IRQ12
PO24 SMISO6/SSCL4/
SSCL6/RSPCKA/
T_ERXD1/RMII_RXD1
88 PAT7 A7 TIOCB2/P0O23 MISOA/ET_WOL
R01DS0098EJ0180 Rev.1.80 RENESAS Page 53 of 208

May 13, 2014



RX63N Group, RX631 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (5/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCld, S12AD

144-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD

LQFP System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
125 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO009

TCLKG

126 PDO DO[AO/DO] TIOCA7 IRQO ANO008
127 P93 Al19 CTST#/RTST#/ISST# ANO17
128 P92 Al18 RXD7/SMISO7/SSCL7 ANO016
129 P91 Al7 SCK7 ANO15
130 VSS
131 P90 Al6 TXD7/SMOSI7/SSDA7 ANO014
132 VCC
133 P47 IRQ15-DS ANO0O07
134 P46 IRQ14-DS ANO006
135 P45 IRQ13-DS ANO05
136 P44 IRQ12-DS AN004
137 P43 IRQ11-DS ANO003
138 P42 IRQ10-DS ANO002
139 P41 IRQ9-DS ANO001
140 VREFLO
141 P40 IRQ8-DS ANO0O
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is
enabled.
Note 2. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes
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RX63N Group, RX631 Group

1. Overview

Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (5/5)
Pin No. Timers Communications
Powgoscllipply Bus (MTU, TPU (ETHERC, SCI S12AD
i 1/0 Port ' ' » LG, Interrupt AD
g System EXDMAC ~ TMR,PPG,  SCld, RSP, RIIC, DA
Control RTC, POE) CAN, IEB, USB)
K2 P22 EDREQO MTIOC3B/ SCKO0/USBO_DRPD
MTCLKC/
TIOCC3/TMO0/
PO2
K3 P20 MTIOC1A/ TXDO/SMOSI0/ IRQ8
TIOCB3/ SSDA0/USBO_ID
TMRIO/POO
K4 P14 MTIOC3A/ CTS1#/IRTS1#/ IRQ4
MTCLKA/ SS1#/CTX1/
TIOCBS/ USBO_DPUPE/
TCLKA/TMRI2/  USBO_OVRCURA
PO15
K5 USBO_DM
K6 USB0O_DP
K7 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/ SCK8/RSPCKA/
WAIT# MTCLKD/ ET_ETXD2
TMRI2/PO29
K9 PC3 A19 MTIOC4D/ TXD5/SMOSI5/
TCLKB/PO24 SSDAS/IETXD/
ET_TX_ER
K10 PC2 A18 MTIOC4B/ RXD5/SMISO5/
TCLKA/PO21 SSCL5/SSLA3/

IERXD/ET_RX_DV

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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RX63N Group, RX631 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (2/4)
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
31 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | IRQ5
TIOCB2/TCLKB/TMCI2/ | SSCL1/CRX1-DS
PO13
32 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ | IRQ4
TIOCBS/TCLKA/TMRI2/ | CTX1/USBO_DPUPE/
PO15 USBO_OVRCURA
33 P13 MTIOCOB/TIOCAS5/ TXD2/SMOSI2/SSDA2/ | IRQ3 ADTRG#
TMO3/PO13 SDAO[FM+]
34 P12 TMCI1 RXD2/SMISO2/SSCL2/ | IRQ2
SCLO[FM+]
35 VCC_USB
36 USBO_DM
37 USBO_DP
38 VSS_USB
39 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10
EDREQO
40 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/IRTS2#/SS2#/
CTX1/ET_LINKSTA
41 P53+2 BCLK
42 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
43 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
44 P50 WRO#/WR# TXD2/SMOSI2/SSDA2/
SSLB1
45 PC7 A23/CSO# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ | IRQ14
TMO2/PO31 MISOA/ET_COL
46 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ | IRQ13
TMCI2/PO30 MOSIA/ET_ETXD3
47 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA/
WAIT# TMRI2/PO29 ET_ETXD2
48 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCKS5/CTS8#/RTS8#/
TMCI1/PO25/POEO# SS8#/SSLAO/
ET_TX_CLK
49 PC3 A19 MTIOCA4D/TCLKB/ TXD5/SMOSI5/SSDAS/
PO24 IETXD/ET_TX_ER
50 PC2 A18 MTIOC4B/TCLKA/PO21 | RXD5/SMISO5/SSCL5/
SSLA3/IERXD/
ET_RX_DV
51 PC1 A17 MTIOC3A/TCLKD/ SCKS5/SSLA2/ IRQ12
PO18 ET_ERXD2
52 PCO A16 MTIOC3C/TCLKC/ CTSS#/RTS5#/SS5# | IRQ14
PO17 SSLAL/ET_ERXD3
53 PB7 A15 MTIOC3B/TIOCB5/ TXD9/SMOSI9/SSDAY/
PO31 ET_CRS/
RMII_CRS_DV
54 PB6 Al4 MTIOC3D/TIOCAS/ RXD9/SMISO9/SSCLY/
PO30 ET_ETXD1/RMII_TXD1
55 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/ET_ETXDO/
TIOCB4/TMRI1Z/PO29/ | RMII_TXDO
POE1#
56 PB4 A12 TIOCA4/PO28 CTSO#/IRTSO#/SSO#!
ET_TX_EN/
RMII_TXD_EN
57 PB3 ALl MTIOCOA/MTIOC4A/ SCK6/ET_RX_ER/
TIOCD3/TCLKD/TMOO/ | RMII_RX_ER
PO27/POE3#
58 PB2 A10 TIOCC3/TCLKC/PO26 | CTS6#/RTS6#/SS6#/
ET_RX_CLK/REF50CK
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RX63N Group, RX631 Group

1. Overview

Table 1.12 List of Pins and Pin Functions (64-Pin LQFP) (3/3)
Pin Timer Timer
Number Communications
Power Supply
64-Pin Clock (MTU2a, TPUa, TMR, PPG, (SClc, SCid, RSPI, RIIC, CAN,
LQFP System Control | 1/0O Port RTCa, POE2a) IEB, USB) Interrupt S12ADa, DAa
61 VREFHO
62 AVCCO
63 P05 IRQ13 DA1
64 AVSSO
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (33/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C178h | MPC P70 pin function control register P70PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C179h | MPC P71 pin function control register P71PFS 8 8 2,3 PCLKB 2ICLK
0008 C17Ah | MPC P72 pin function control register P72PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Bh | MPC P73 pin function control register P73PFS 8 8 2,3 PCLKB 2ICLK
0008 C17Ch |MPC P74 pin function control register P74PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Dh | MPC P75 pin function control register P75PFS 8 8 2,3 PCLKB 2ICLK
0008 C17Eh | MPC P76 pin function control register P76PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Fh | MPC P77 pin function control register P77PFS 8 8 2,3 PCLKB 2ICLK
0008 C180h | MPC P80 pin function control register P8OPFS 8 8 2,3 PCLKB 2 ICLK
0008 C181h | MPC P81 pin function control register P81PFS 8 8 2,3 PCLKB 2ICLK
0008 C182h | MPC P82 pin function control register P82PFS 8 8 2,3 PCLKB 2 ICLK
0008 C183h | MPC P83 pin function control register P83PFS 8 8 2,3 PCLKB 2ICLK
0008 C186h | MPC P86 pin function control register P86PFS 8 8 2,3 PCLKB 2 ICLK
0008 C187h | MPC P87 pin function control register P87PFS 8 8 2,3 PCLKB 2ICLK
0008 C188h | MPC P90 pin function control register P90PFS 8 8 2,3 PCLKB 2 ICLK
0008 C18%h | MPC P91 pin function control register P91PFS 8 8 2,3 PCLKB 2ICLK
0008 C18Ah | MPC P92 pin function control register P92PFS 8 8 2,3 PCLKB 2 ICLK
0008 C18Bh | MPC P93 pin function control register P93PFS 8 8 2,3 PCLKB 2ICLK
0008 C190h | MPC PAO pin function control register PAOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C191h | MPC PAL1 pin function control register PA1PFS 8 8 2,3 PCLKB 2ICLK
0008 C192h | MPC PA2 pin function control register PA2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C193h | MPC PA3 pin function control register PA3PFS 8 8 2,3 PCLKB 2ICLK
0008 C194h | MPC PA4 pin function control register PA4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C195h | MPC PAS5 pin function control register PA5PFS 8 8 2,3 PCLKB 2ICLK
0008 C196h | MPC PAG pin function control register PA6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C197h | MPC PA7 pin function control register PA7PFS 8 8 2,3 PCLKB 2ICLK
0008 C198h | MPC PBO pin function control register PBOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C19%9h | MPC PB1 pin function control register PB1PFS 8 8 2,3 PCLKB 2ICLK
0008 C19Ah | MPC PB2 pin function control register PB2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Bh | MPC PB3 pin function control register PB3PFS 8 8 2,3 PCLKB 2ICLK
0008 C19Ch | MPC PB4 pin function control register PB4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Dh | MPC PBS5 pin function control register PB5PFS 8 8 2,3 PCLKB 2ICLK
0008 C19Eh | MPC PB6 pin function control register PB6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Fh | MPC PB7 pin function control register PB7PFS 8 8 2,3 PCLKB 2ICLK
0008 C1AOh |MPC PCO pin function control register PCOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A1h [MPC PC1 pin function control register PC1PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A2h | MPC PC2 pin function control register PC2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A3h |[MPC PC3 pin function control register PC3PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A4h | MPC PC4 pin function control register PC4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A5h | MPC PC5 pin function control register PC5PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A6h | MPC PC6 pin function control register PC6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A7h [MPC PC7 pin function control register PC7PFS 8 8 2,3 PCLKB 2ICLK
0008 C1A8h | MPC PDO pin function control register PDOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A%h [MPC PD1 pin function control register PD1PFS 8 8 2,3 PCLKB 2ICLK
0008 C1AAh | MPC PD2 pin function control register PD2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1ABh |MPC PD3 pin function control register PD3PFS 8 8 2,3 PCLKB 2ICLK
0008 C1ACh | MPC PD4 pin function control register PD4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1ADh |[MPC PDS5 pin function control register PD5PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1AEh | MPC PD6 pin function control register PD6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1AFh |[MPC PD7 pin function control register PD7PFS 8 8 2,3 PCLKB 2ICLK
0008 C1BOh | MPC PEO pin function control register PEOPFS 8 8 2,3 PCLKB 2 ICLK

R0O1DS0098EJ0180 Rev.1.80
May 13, 2014

RENESAS

Page 112 of 208



RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (42/50)

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

000A 0090h USBO Pipe 1 transaction counter enable register PIPELITRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0092h USBO Pipe 1 transaction counter register PIPELITRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0094h USBO Pipe 2 transaction counter enable register PIPE2TRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0096h USBO Pipe 2 transaction counter register PIPE2TRN 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0098h USBO Pipe 3 transaction counter enable register PIPE3TRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 009Ah | USBO Pipe 3 transaction counter register PIPE3TRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 009Ch | USBO Pipe 4 transaction counter enable register PIPE4ATRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 009Eh | USBO Pipe 4 transaction counter register PIPE4TRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 00AOh | USBO 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)*®

000A 00A2h | USBO 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)*6
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1

List of /0O Registers (Address Order) (44/50)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access States

ICLK>PCLK

ICLK<PCLK

Related
Function

000A 0230h

USB1

Interrupt enable register 0

INTENBO

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0236h

UsB1

BRDY interrupt enable register

BRDYENB

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0238h

USB1

NRDY interrupt enable register

NRDYENB

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 023Ah

USB1

BEMP interrupt enable register

BEMPENB

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 023Ch

UsB1

SOF output configuration register

SOFCFG

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0240h

USB1

Interrupt status register 0

INTSTSO

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0246h

USB1

BRDY interrupt status register

BRDYSTS

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0248h

UsB1

NRDY interrupt status register

NRDYSTS

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

USBa

000A 024Ah

USB1

BEMP interrupt status register

BEMPSTS

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 024Ch

USB1

Frame number register

FRMNUM

16

16

9 PCLKB or
more

Rounded up
to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

R0O1DS0098EJ0180 Rev.1.80
May 13, 2014

RENESAS

Page 123 of 208




RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (45/50)

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

000A 024Eh | USB1 Device state changing register DVCHGR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0250h uUsB1 USB address register USBADDR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0254h USB1 USB request type register USBREQ 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0256h USB1 USB request value register USBVAL 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0258h UsB1 USB request index register USBINDX 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 025Ah | USB1 USB request length register USBLENG 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 025Ch | USB1 DCP configuration register DCPCFG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 025Eh | USB1 DCP maximum packet size register DCPMAXP 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0260h | USB1 DCP control register DCPCTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0264h USB1 Pipe window select register PIPESEL 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
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RX63N Group, RX631 Group

5. Electrical Characteristics

Table 5.20

Timing of On-Chip Peripheral Modules (2)
Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 to 3.6 V*1, VREFHO = 2.7 V to AVCC0*1,

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. Max. Unit*2 | Test Conditions
RSPI | RSPCK clock cycle | Master tspeyc 2 4096 tpeye | Figure 5.42
Slave 8 4096 C = 30pF
RSPCK clock hlgh Master tSPCKWH (tSPcyc - tSPCKR — ns
pUISe width - tSPCKF) /2-3
Slave (tspeyc — tspckr | —
—tspckr) / 2
RSPCK clock low Master tspckwL (tSPcyc —tspckRr — ns
pUISe width - tSPCKF) /2-3
Slave (tspeyc — tspckr | —
—tspckr) / 2
RSPCK clock rise/ Output [packages with 17710 | tgpckr, | — 5 ns
fall time 144 pins] tspckf
Output [packages with 100 — 10
pins or less]
Input — 1 us
Data input setup time | Master VCC>3.0V | tgy 15 — ns Figure 5.43 to
[packages < — Figure 5.46
with 177 to Vee<3ov 20 C =30pF
144 pins]
Master [packages with 100 30 —
pins or less]
Slave 20 — tpeyc —
Data input hold time | Master ty 0 — ns
Slave 20 + 2 X tpeye —
SSL setup time Master tLEAD 1 8 tspeyc
Slave 4 — tpeyc
SSL hold time Master tLaG 1 8 tspeyc
Slave 4 — tpcyc
Note 1. When operation at 3.0 V or a lower voltage is needed, please contact a Renesas sales office.
Note 2. tpcyc: PCLK cycle
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RX63N Group, RX631 Group

5. Electrical Characteristics

5.4

Table 5.27

USB Characteristics

VSS = AVSSO = VREFL/VREFLO =VSS _USB=0V
PCLK =24 to 50 MHz
Ta=Topr

High drive output is selected by the drive capacity control register.

On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = VREFH = VCC_USB = 3.0 to 3.6 V, VREFHO0 = 3.0 V to AVCCO

Item Symbol Min. Max. Unit Test Conditions
Input Input high level voltage Vi 2.0 — \%
characteristics Input low level voltage Vi — 0.8 \Y
Differential input sensitivity Vol 0.2 — Y, | DP — DM |
Differential common mode range Vem 0.8 2.5 \
Output Output high level voltage Vor 2.8 3.6 \% lon =—200 pA
characteristics Output low level voltage VoL 0.0 0.3 \ loL=2mA
Cross-over voltage Vcrs 13 2.0 \ Figure 5.61
Rise time tr 4 20 ns
Fall time tLs 4 20 ns
Rise/fall time ratio t /b 90 111.11 % t /b
Output resistance ZpRrv 28 44 Q Rs=220Q
included
Figure 5.61 DP and DM Output Timing (Full-Speed)
Observation
point
dp 220
dp Y
LI
; 50 pF
dm 220
% 50 pF
Figure 5.62  Test Circuit (Full-Speed)
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RX63N Group, RX631 Group 5. Electrical Characteristics

Table 5.29 12-Bit A/D Conversion Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO
VSS = AVSS0O = VREFL/VREFLO =VSS USB=0V
PCLK =8 to 50 MHz

Ta=Topr
. . Test
Item Min. Typ. Max. Unit Conditions
Resolution — — 12 Bit
Conversion | ANO to AN7 Permissible signal source impedance | 1.0 (0.4)*2 — — us Sampling
time*1 (max.) = 1.0 kQ in 20
(Operation states
at PCLK = - - - -
50 MHz Other channels | Permissible signal source impedance | 2.0 (1.4)*2 — — us Sampling
) (max.) = 1.0 kQ, AVCC > 3.0 V in 70
states
Permissible signal source impedance | 5.6 (5.0)*2 — — us Sampling
(max.) = 1.0 kQ, AVCC > 2.7V in 250
states
Analog input capacitance — — 30 pF
Offset error — +2.0 +7.5 LSB
Full-scale error — +2.0 +7.5 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +2.5 +8.0 LSB
DNL differential nonlinearity error — +2.0 +4.0 LSB
INL integral nonlinearity error — +2.0 +4.0 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states
is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.30 A/D Internal Reference Voltage Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V
PCLK = 8 to 50 MHz

Ta=Topr
. . Test
Iltem Min. Typ. Max. Unit Conditions
A/D Internal reference voltage 145 1.50 1.55 \%
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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

Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code |  Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G \ 0.1g |
$bs
0 Y o
B A ) ©
t ; ~ e 3L
N 00090000000 §
| " goo’g/oomooooggﬁt
\ L 0000003000000
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Figure D 145-pin TFLGA (PTLG0145KA-A)
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