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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Not For New Designs

RX

32-Bit Single-Core

100MHz

CANbus, EBI/EMI, I2C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT
133

1.5MB (1.5M x 8)

FLASH

32K x 8

128K x 8

2.7V ~ 3.6V

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

-40°C ~ 85°C (TA)

Surface Mount

176-LFBGA

176-LFBGA (13x13)
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RX63N Group, RX631 Group

1. Overview

Table 1.3 List of Products (5/8)
ROM RAM E2 Data Operating Operating

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

RX631 R5F5631ADDFC PLQP0176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

(D version) “ooro6318CDFC  PLOPO176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318DDFC PLQP0176KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317CDFC PLQP0176KB-A 384 Kbytes 128 Khytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317DDFC PLQPO176KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316CDFC PLQPO0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316DDFC PLQP0176KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ECDLK PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631EDDLK PTLGO145KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DCDLK PTLGO145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DDDLK PTLGO145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BCDLK PTLGO0145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BDDLK PTLGO0145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ACDLK PTLGO0145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ADDLK PTLGO145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318CDLK PTLGO0145KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318DDLK PTLGO0145KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317CDLK PTLGO0145KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56317DDLK PTLGO0145KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316CDLK PTLGO0145KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316DDLK PTLGO0145KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631FHDFB PLQPO144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631FDDFB PLQPO144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631KHDFB PLQP0144KA-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631KDDFB PLQPO0144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ECDFB PLQPO0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631EDDFB PLQPO144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631JHDFB PLQP0144KA-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631JDDFB PLQPO144KA-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631GHDFB  PLQP0144KA-A*1 15 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631GDDFB  PLQPO0144KA-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DCDFB PLQPO0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631DDDFB PLQPO144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631YHDFB PLQPO144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631YDDFB PLQPO0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631WHDFB  PLQPO0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631WDDFB  PLQPO0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BCDFB PLQPO0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631BDDFB PLQPO144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ACDFB PLQPO144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5631ADDFB PLQPO144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318CDFB PLQPO144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56318DDFB PLQPO0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316CDFB PLQPO0144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56316DDFB PLQPO144KA-A 256 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 (8/8)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX631 R5F5631GDGFB  PLQPO0144KA-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
(G version) " RF5631DDGFE  PLQPO144KA-A  15Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631YDGFB PLQPO0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631WDGFB  PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631BDGFB PLQPO0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631ADGFB PLQPO0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56318SGFB PLQPO0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56318DGFB PLQPO144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56317SGFB PLQPO144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56317DGFB PLQPO144KA-A 384 Kbytes 128 Kbhytes 32 Kbytes 100 MHz -40 to +105°C
R5F56316SGFB PLQPO144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56316DGFB PLQPO144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631FDGFP  PLQP0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631KDGFP PLQPO100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631EDGFP PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631JDGFP PLQP0O100KB-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631GDGFP  PLQPO0100KB-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631DDGFP  PLQPO0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631YDGFP PLQPO100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631WDGFP  PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631BDGFP PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631ADGFP PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56318DGFP PLQP0O100KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56317DGFP PLQPO100KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56316DGFP  PLQP0100KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631PDGFM  PLQPO0064KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631NDGFM  PLQP0064KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631MDGFM  PLQP0064KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631PDGFL PLQPO0048KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631NDGFL PLQPO0048KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631MDGFL  PLQPO0048KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
Note 1. In the planning stage

Note 2. The specifications of the temperature sensor calibration and unique ID for G-version products differ from those for other
products. For details, see section 45.2.2, Temperature Sensor Calibration Data Registers (TSCDRH, TSCDRL), section 45.3,
Using the Temperature Sensor, and section 47.2.22, Unique ID Registers n (UIDRn) (n = 0 to 15) in the User’s manual:

Hardware.
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RX63N Group, RX631 Group

1. Overview

14
Table 1.4 lists the pin functions.

Pin Functions

Table 1.4 Pin Functions (1/6)
Classifications Pin Name 110 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply.
Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin.

VCL Input Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

VBATT Input Backup power pin. When the battery backup function is not to
be used, connect it to the VCC pin.

Clock XTAL Output Pins for a crystal resonator. An external clock signal can be

EXTAL Input input through the EXTAL pin.

BCLK Output Outputs the external bus clock for external devices.

SDCLK Output Outputs the clock dedicated for the SDRAM.

XCOUT Output Input/output pins for the subclock oscillator. Connect a crystal

XCIN Input resonator between XCOUT and XCIN.

Operating mode control ~ MD Input Pins for setting the operating mode. The signal levels on these
pins must not be changed during operation.

System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low.

EMLE Input Input pin for the on-chip emulator enable signal. When the on-
chip emulator is used, this pin should be driven high. When not
used, it should be driven low.

BSCANP Input Boundary scan enable pin. Boundary scan is enabled when this
pin goes high. When not used, it should be driven low.

On-chip emulator FINEC Input Fine interface clock pin

FINED 1/0 Fine interface pin

TRST# Input On-chip emulator or boundary scan pins. When the EMLE pin is

™S Input driven high, these pins are dedicated for the on-chip emulator.

TDI Input

TCK Input

TDO Output

TRCLK Output  This pin outputs the clock for synchronization with the trace
data.

TRSYNC Output  This pin indicates that output from the TRDATAO to TRDATA3
pins is valid.

TRDATAO to TRDATA3 Output  These pins output the trace information.

Address bus A0 to A23 Output  Output pins for the address.
Data bus DO to D31 110 Input and output pins for the bidirectional data bus.
Multiplexed bus A0/DO to A15/D15 110 Address/data multiplexed bus
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RX63N Group, RX631 Group

1. Overview

Table 1.4 Pin Functions (3/6)
Classifications Pin Name 110 Description
16-bit timer pulse unit TIOCAO, TIOCBO 1/0 The TGRAO to TGRDO input capture input/output compare
TIOCCO, TIOCDO output/PWM output pins.
TIOCAL, TIOCB1 1/0 The TGRA1 and TGRBL1 input capture input/output compare
output/PWM output pins.
TIOCA2, TIOCB2 110 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins.
TIOCA3, TIOCB3 110 The TGRA3 to TGRD3 input capture input/output compare
TIOCC3, TIOCD3 output/PWM output pins.
TIOCA4, TIOCB4 110 The TGRA4 and TGRB4 input capture input/output compare
output/PWM output pins.
TIOCAS5, TIOCB5 110 The TGRAS and TGRBS input capture input/output compare
output/PWM output pins.
TCLKA, TCLKB Input Input pins for external clock signals.
TCLKC, TCLKD
TIOCAG, TIOCB6 110 The TGRAG6 to TGRD6 input capture input/output compare
TIOCCS6, TIOCD6 output/PWM output pins.
TIOCA7, TIOCB7 1/0 The TGRA7 and TGRB?7 input capture input/output compare
output/PWM output pins.
TIOCAS, TIOCBS8 110 The TGRA8 and TGRB8 input capture input/output compare
output/PWM output pins.
TIOCA9, TIOCB9 110 The TGRA9 to TGRD9 input capture input/output compare
TIOCC9, TIOCD9 output/PWM output pins.
TIOCAL10, TIOCB10 110 The TGRA10 and TGRB10 input capture input/output compare
output/PWM output pins.
TIOCA1l, TIOCB11 I/0 The TGRA11 and TGRB11 input capture input/output compare
output/PWM output pins.
TCLKE, TCLKF Input Input pins for external clock signals.
TCLKG, TCLKH
Programmable pulse POO0 to PO31 Output Output pins for the pulse signals.
generator
8-bit timer TMOO to TMO3 Output Output pins for the compare match signals.
TMCIO to TMCI3 Input Input pins for the external clock signals that drive for the
counters.
TMRIO to TMRI3 Input Input pins for the counter-reset signals.

Serial communications
interface (SClc)

e Asynchronous mode/clock synchronous mode

May 13, 2014

SCKO to SCK11 110 Input/output pins for clock signals.
RXDO to RXD11 Input Input pins for data reception.
TXDO to TXD11 Output  Output pins for data transmission.
CTSO# to CTS11# Input Transmit/receive start control input pins
RTSO0# to RTS11# Output  Transmit/receive start control output pins
¢ Simple 12C mode
SSCLO to SSCL11 1/0 Input/output pins for the 12C clock
SSDAO to SSDA11 1/0 Input/output pins for the 12C data

Serial communications o Simple SPI mode

interface (SClc) SCKO to SCK11 110 Input/output pins for the clock
SMISOO0 to SMISO11 /0 Input/output pins for slave transmit data.
SMOSIO to SMOSI11 /0 Input/output pins for master transmit data.
SSO0# to SS11# Input Input pins for chip select signals
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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) (2/5)

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
Cl4 VSS
C15 SDCLK P70
D1 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 ANO019
D2 P02 TMCI1 SCK6 IRQ10 AN020
D3 P03 IRQ11 DAO
D4 POO TMRIO TXD6/SMOSI6/SSDA6 IRQ8 ANO18
D5 P44 IRQ12-DS ANO004
D6 P93 A19/D19 CTST#IRTST#ISST# ANO17
D7 P95 A21/D21
D8 VSS
D9 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
D10 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7
D11 P61 CS1#/SDCS#
D12 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/ ET_RX_CLK/REF50CK/ IRQ5 AN3

TIOCB10 RSPCKB
D13 VCC
D14 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5
D15 P65 CS5#/CKE
El PJ5
E2 EMLE
E3 PF5 IRQ4
E4 VSS
E5*1 NC
E12 PE6 D14[A14/D14] TIOCA1l MOSIB IRQ6 AN4
E13 TRDATAO PG2 D26
El4 TRDATAL PG3 D27
E15 P67 CS7#/DQM1 CRX2*3 IRQ15
F1 VBATT
F2 VCL
F3 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTSO0#/SS6#/SS0#
F4 BSCANP
F12 P66 CS6#/DQMO CTX2*3
F13 TRSYNC PG4 D28
F14 PAO AO/BCO#/DQM2 | MTIOC4A/TIOCAO/PO16 | ET_TX_EN/
RMII_TXD_EN/SSLA1
F15 VSS
G1 XCIN
G2 XCOUT
G3 MD/FINED
G4 TRST# PF4
G12 TRCLK PG5 D29
G13 TRDATA2 PG6 D30
G14 PA1 A1/DQM3 MTIOCOB/MTCLKC/ ET_WOL/SCK5/SSLA2 IRQ11
TIOCB0O/PO17
G15 vCC
H1 XTAL P37
H2 VSS
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RX63N Group, RX631 Group 1. Overview
Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (3/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCId, 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
H12 PBO A8 MTICSW/TIOCA3/PO24 | RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA/T_ERXD1/
RMII_RXD1
H13 PA7 A7 TIOCB2/PO23 MISOA/ET_WOL
J1 TRST# P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO/ IRQ4
POE2# USBO_DPRPD
J2 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0/PCKO
J3 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ | SMOSIO/SSDAB/SSDAO/
RTCIC2 CTX0/USBO_VBUSEN/
VSYNC
J4 DI P30 MTIOC4B/TMRI3/PO8/ | RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB/USBO_DRPD
J10 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCK6/ET_RX_ER/
TIOCD3/TCLKD/TMOO/ | RMII_RX_ER
PO27/POE3#
J11 PB4 A12 TIOCA4/PO28 CTSO#/RTSOH#/SSO#!
ET_TX_EN/RMII_TXD_EN
J12 PB2 A10 TIOCC3/TCLKC/PO26 | CTS4#/RTS4#ICTS6#!
RTS6#/SSA#/SS6#
ET_RX_CLK/REF50CK
J13 PB1 A9 MTIOCOC/MTIOCAC/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/SSDAG/
ET_ERXDO/RMII_RXDO
K1 TCKI/FINEC P27 CST# MTIOC2B/TMCI3/PO7 | SCK1/RSPCKB
K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
K3 T™S P31 MTIOCA4D/TMCI2/PO9/ | CTSI#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO/USBO_DPUPE
K4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ | SSCL1/CRX1-DS/PIXDO
PO13
K5 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#1
CTX1/ET_LINKSTA
K6 P53*1 BCLK
K7 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
K8 vce
K9 TRDATAO P80 EDREQO MTIOC3B/PO26 SCK10/ET_TX_EN/
RMII_TXD_EN
K10 P76 CS6# PO22 RXD11/SMISO11/SSCL11/
ET_RX_CLK/REF50CK
K11 PB7 A15 MTIOC3B/TIOCBS/ TXD9/SMOSI9/SSDAY/
PO31 ET_CRS/RMII_CRS_DV
K12 PB6 Al4 MTIOC3D/TIOCAS/ RXD9/SMISO9/SSCLY/
PO30 ET_ETXD1/RMII_TXD1
K13 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/ET_ETXDO/
TIOCB4/TMRI1/PO29/ | RMII_TXDO
POE1#
L1 P25 CSS#/EDACKL | MTIOCAC/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD/HSYNC
L2 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3/
USBO_DPUPE/PIXD7
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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 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (3/5)
Pin No. Timers Communications
POWgOillippW 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)
F7 PB2 A10 TIOCC3/ CTS6#/RTS6#/
TCLKC/PO26  SSGH#ET_RX_CLK/
REF50CK
F8 PBO A8 MTIC5W/ RXD6/SMISO6/ IRQ12
TIOCA3/PO24  SSCL6/RSPCKA/
ET_ERXD1/
RMII_RXD1
F9 PA7 A7 TIOCB2/PO23  MISOA/ET_WOL
F1I0  VSS
G1 P33 MTIOCOD/ RXD6/RXDO/ IRQ3-DS
TIOCDO/ SMISO6/SMISO0/
TMRI3/PO11/  SSCL6/SSCLO/
POE3# CRX0'1
G2  TMS P31 MTIOC4D/ CTSI#RTS1#/ IRQ1-DS
TMCI2/PO9/ SS1#/SSLBO/
RTCIC1 USBO_DPUPE
G3  TDI P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB/
RTCICO/POES# USBO_DRPD
G4  TCKIFINEC P27 CS7# MTIOC2B/ SCK1/RSPCKB
TMCI3/PO7
G5  BCLK P53°2
G6 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3
G7 PB5 A13 MTIOC2A/ SCK9/ET_ETXDO/
MTIOC1B/ RMII_TXDO
TIOCB4/
TMRI1L/PO29/
POE1#
G8 PB4 A12 TIOCA4/PO28  CTSO#IRTSO#/
SSOH/ET_TX_EN/
RMII_TXD_EN
G9 PB1 A9 MTIOCOC/ TXD6/SMOSI6/ IRQ4-DS
MTIOCA4C/ SSDAGB/ET_ERXDO/
TIOCB3/ RMII_RXDO
TMCIO/PO25
G10  VvCC
H1I  TDO P26 CS6# MTIOC2A/ TXDL/CTS3#/
TMO1/PO6 RTS3#/SMOSI1/
SS3#/SSDA1/
MOSIB
H2 P25 CS5#/ MTIOCAC/ RXD3/SMISO3/ ADTRGO#
EDACK1 MTCLKB/ SSCL3/
TIOCA4/PO5  USBO_DPRPD
H3 P16 MTIOC3C/ TXD1/RXD3/ IRQ6 ADTRGO#
MTIOC3D/ SMOSI1/SMISO3/
TIOCB1/ SSDA1/SSCL3/
TCLKC/TMO2/  MOSIA/SCL2-DS/
PO14/RTCOUT  IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
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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 1.12 List of Pins and Pin Functions (64-Pin LQFP) (2/3)
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
32 PC2 MTIOC4B/TCLKA/ RXD5/SMISO5/SSCL5/
PO21 SSLA3/IERXD
33 PB7/ MTIOC3B/TIOCBS/ TXD9/SMOSI9/SSDA9
PC1 PO31
34 PB6/ MTIOC3D/TIOCA5/ RXD9/SMISO9/SSCL9
PCO PO30
35 PB5 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
36 PB3 MTIOCOA/MTIOCA4A/ SCK6
TIOCD3/TCLKD/TMOO0/
PO27/POE3#
37 PB1 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDA6 IRQ4-DS
TIOCB3/TMCI0/PO25
38 VCC
39 PBO MTIC5W/TIOCA3/PO24 RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
40 VSS
41 PAG6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
42 PA4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS
TIOCA1/TMRIO/PO20 SSLAO
43 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
44 PA1 MTIOCOB/MTCLKC/ SCK5/SSLA2/SCL2 IRQ11
TIOCBO/PO17
45 PAO MTIOC4A/TIOCAO/ SSLA1
PO16
46 PES5 MTIOC4C/MTIOC2B RSPCKB IRQ5 ANO013
47 PE4 MTIOC4D/MTIOC1A/ SSLBO ANO12
PO28
48 PE3 MTIOC4B/PO26/POES8# CTS12#/IRTS12#/ ANO11
SS12#/MISOB
49 PE2 MTIOC4A/PO23 RXD12/SMISO12/ IRQ7-DS ANO10
SSCL12/RXDX12/
SSLB3/MOSIB
50 PE1 MTIOCA4C/PO18 TXD12/SMOSI12/SSDA12/ ANO009
TXDX12/SI0X12/SSLB2/
RSPCKB
51 PEO SCK12/SSLB1 ANO008
52 VREFL
53 P46 IRQ14-DS ANO006
54 VREFH
55 P44 IRQ12-DS ANO004
56 P43 IRQ11-DS ANO003
57 P42 IRQ10-DS ANO002
58 P41 IRQ9-DS ANO001
59 VREFLO
60 P40 IRQ8-DS ANOOO
R01DS0098EJ0180 Rev.1.80 RENESAS Page 68 of 208

May 13, 2014



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 1/0O Registers (Address Order) (40/50)

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

000A 0054h USBO 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)*6

000A 0056h USBO 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)*®

000A 0058h USBO 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 005Ah | USBO USB request length register USBLENG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 005Ch | USBO DCP configuration register DCPCFG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 005Eh | USBO 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)*®

000A 0060h USBO DCP control register DCPCTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0064h USBO Pipe window select register PIPESEL 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0068h | USBO Pipe configuration register PIPECFG 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 006Ch | USBO Pipe maximum packet size register PIPEMAXP 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 1/0O Registers (Address Order) (41/50)

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

000A 006Eh | USBO Pipe cycle control register PIPEPERI 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0070h USBO Pipe 1 control register PIPEICTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0072h USBO Pipe 2 control register PIPE2CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0074h USBO Pipe 3 control register PIPE3CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 0076h USBO Pipe 4 control register PIPE4ACTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0078h USBO Pipe 5 control register PIPE5CTR 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 007Ah | USBO Pipe 6 control register PIPE6CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 007Ch | USBO Pipe 7 control register PIPE7CTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 007Eh | USBO Pipe 8 control register PIPESCTR 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0080h USBO Pipe 9 control register PIPESCTR 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 5.10 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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RX63N Group, RX631 Group 5. Electrical Characteristics

Table 5.17 Bus Timing (packages with 100 pins or less)
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7 t0 3.6 VV, VREFHO0 = 2.7 V to AVCCO,

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

ICLK = 8 to 100 MHz, BCLK pin = 8 to 50 MHz, T, = T,

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, Igy =-1.0 mA, Ig_. = 1.0 mA, C = 30 pF
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions
Address delay time taD — 20 ns Figure 5.17 to
Byte control delay time taco — 20 ns Figure 5.22
CS# delay time tcsp — 20 ns
ALE delay time taALED — 20 ns
RD# delay time trsp — 20 ns
Read data setup time trRDs 15 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 20 ns
Write data delay time twpbp — 20 ns
Write data hold time twbH 0 — ns
WAIT# setup time twrs 15 — ns Figure 5.23
WAIT# hold time twTH 0 — ns
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RX63N Group, RX631 Group 5. Electrical Characteristics

CSRWAIT:2

CSROFF:2

TWl TW2 Tend Tnl Tn2

S SN U an U an U an U e

Byte write strobe mode
| taD le»| tap
A23 to AO
1-write strobe mode o o
A23to Al

<> tBCD N tBCD
BC3# to BCO# _\

Common to both byte write strobe
mode and 1-write strobe mode

tcsp tesp
CS7# to CSO#

tRSD tRSD
|| [€<—>|
RD# (Read) [
tros <« troH
D31 to DO (Read)

Figure 5.19  External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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RX63N Group, RX631 Group 5. Electrical Characteristics

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSROFF:2 CSROFF:2

RDON:1 RDON:1 RDON:1

CSON:0
Twz Tena Tow Towz Tena Tow Towz Tena T Tnz Tena T Tn2

T
BCLK pin Jh\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\; [—\—/
Byte write strobe mode
=
A23to AO |
1-write strobe mode tao
A231to Al :
tacp e
BC3# to BCO# 7& %

Common to both byte write strobe
mode and 1-write strobe mode

Hjteso teso
CS7# to CS0#

trsp trsp trsp trsp trsp trsp trsp trsp

tan tan tap le—s|tan

tap tan tap tap

RD# (Read) ‘T *

tros ROH tros tron tros tron tros troH

D31 to DO (Read)

Figure 5.21  External Bus Timing/Page Read Cycle (Bus Clock Synchronized)

CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1
WRON:1 WRON:1
xt . L1 .
WDON:1* WDOFF:1*! WDON:1*! WDOFF:1* WDON:1*! WDOFF:1*!
CSON:0 Ty, Twe Tena Taw Towt Towz Tend Taws Towt Towz Tend Tnt Tne

seupn f \ e

Byte write strobe mode
tao tap tap | tan
A23 to A0
1-write strobe mode tho tho tho tho
A23 to Al
_ [~lteco (=] teco
BC3# to BCO#
Common to both byte write strobe
mode and 1-write strobe mode
lefteso teso
CS7# to CSO# {R r

twrp twrp twro twro twro twro

WR3# to WRO#, WR# (Write) {

twop twop fwop|
— [ twor fe—t twon | <1 twor

D31 to DO (Write) ’\ ‘ |

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.22  External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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RX63N Group, RX631 Group 5. Electrical Characteristics

RD  RD,6 RD RD PRA

ACT
N AT AT AT AT AV AT AT AV ATAC AU AT S
tapz |tap2 tap2 |tapz | tap2 | tap2 | tapz tap2
[ 4] [
A18 o A0 reshooumnarsok €1 K¢ Xcd X | ¥ *
tap2 | tab2 tap2 |tap2 tap2
> [ | (|
AP*1 ] q‘ Y/ PrA
— AN
i T :
tcsoz |tespz |tesp2 tesp2 tesp2
[ [+ | amd
= AR
trasD [trasD trasp |trasD trasD
> Smd amd
t t
| easo CASD kASD
CAS#
twep | twep
Amd [ |
WE#
(High)
CKE
toomp| tbomp
_H
DQMn
T T
trosz| troH2 trosz| troH2
avive
D31 to DO q :)-C D

Note 1: Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.26 SDRAM Space Multiple Read Bus Timing
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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
k| 0000000000000
! 110000 | 0000 |,
| +| 0000 0000 |
w I e T 1 G**Q@@@*F*O@@@
F1 0000 0000
\ e/]00000 | 0000
‘ o 000000%000000
c| 0000000000000
‘ Q 8 OOOOOO@OOOOOE Dimension in Millimeters
| L1 A OQOOOQQOOQQOU ¥ s Min T Nom | Miax
. 12 3 456 7 8 9 1011 12 13 D|— |70 —
: ialv] Index mark — E|—]70] —
(Laser mark) \ — | — | 015
w | —]—1]020
Al —|—1]105
€ | — 05[] —
b [0.21]0.25]0.29
b1 | 0.29]| 0.34] 0.39
X | —|—1[008
y | —|— 010
Zp | — [ 05| —
Ze | — | 05| —
Figure D 145-pin TFLGA (PTLG0145KA-A)
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131, 132 Table 5.4 DC Characteristics (3), changed, Note. 9, Note. 10, added
133 Table 5.6 Permissible Output Currents, changed
139 Table 5.12 Clock Timing (Sub-Clock Related), Note 3, added
167 Table 5.25 Timing of On-Chip Peripheral Modules (8), added
175 Figure 5.58 PDC Timing, added
175 Figure 5.59 PDC Input Clock Characteristic, added
176 Figure 5.60 PDC Output Clock Characteristic, added
178 Table 5.27 10-Bit A/D Conversion Characteristics, changed
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