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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"

Active

RXv2

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, QSPI, SCI, SPI, UART/USART, USB
DMA, LVD, POR, PWM, WDT
78

1MB (1M x 8)

FLASH

256K x 8

2.7V ~ 3.6V

A/D 22x12b; D/A 1x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TFLGA
100-TFLGA (7x7)
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RX65N Group, RX651 Group 1. Overview
Table 1.3 List of Products (2/8)
Code Data
Flash Flash
Memory RAM Memory Operating Operating
Capacity | Capacity | Capacity | Frequency | Encryption temperat
Group | Part No. Package (byte(s)) | (byte(s)) | (byte(s)) |(Max.) Module SDHI/SDSI | Dual bank | ure (°C)
RX65N | R5F565N7ADFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
(D ver-
sion) R5F565N7BDFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N7EDFP | PLQP0O100KB-B | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N7FDFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N4ADFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N4BDFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N4EDFP | PLQP0100KB-B | 512 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N4FDFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565NEDDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDBG | PLBG0O176GA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDBG | PLBGO176GA-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NEDDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDLC | PTLGO177KA-A |{1.5M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDLC | PTLGO177KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NEDDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDLK | PTLGO145KA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDLK | PTLGO145KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565N9ADLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N9BDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N9EDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N9FDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N7ADLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N7BDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N7EDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N7FDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N4ADLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N4BDLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
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RX65N Group, RX651 Group

1. Overview

Table 1.3 List of Products (3/8)
Code Data
Flash Flash
Memory RAM Memory Operating Operating
Capacity | Capacity | Capacity | Frequency | Encryption temperat
Group | Part No. Package (byte(s)) | (byte(s)) | (byte(s)) |(Max.) Module SDHI/SDSI | Dual bank | ure (°C)
RX65N | R6F565N4EDLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
(D ver-
sion) R5F565N4FDLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565NEDDLJ | PTLGO100JA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDLJ | PTLGO100JA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDLJ | PTLGO100JA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDLJ | PTLGO100JA-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565N9ADLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N9BDLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N9EDLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N9FDLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N7ADLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N7BDLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N7EDLJ PTLGO0100JA-A | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N7FDLJ PTLGO0100JA-A | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N4ADLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N4BDLJ PTLGO0100JA-A | 512K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N4EDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N4FDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Available Available Not —40 to +85
included available
RX65N | R5F565NEDGFC | PLQP0176KB-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40to +105
(G ver- *1 able
sion
) R5F565NEHGFC | PLQPO176KB-A |2 M 640 K 32K 120 MHz Available Available Available —40to +105
*1
R5F565NCDGFC | PLQP0176KB-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
*1 able
R5F565NCHGFC | PLQP0176KB-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40to +105
*1
R5F565NEDGFB | PLQP0144KA-B |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F565NEHGFB | PLQP0144KA-B |2 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F565NCDGFB | PLQP0144KA-B | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F565NCHGFB | PLQP0144KA-B | 1.5 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F565N9AGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Not Not Not —40to +105
included available available available
R5F565N9BGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Not Available Not —40to +105
included available available
R5F565N9EGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Available Not Not —40to +105
included available available
R5F565N9FGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Available Available Not —40 to +105
included available
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RX65N Group, RX651 Group 1. Overview
Table 1.3 List of Products (7/8)
Code Data
Flash Flash
Memory RAM Memory Operating Operating
Capacity | Capacity | Capacity | Frequency | Encryption temperat
Group | Part No. Package (byte(s)) | (byte(s)) | (byte(s)) |(Max.) Module SDHI/SDSI | Dual bank | ure (°C)
RX651 | R5F5651EDDLJ PTLGO100JA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
(D ver- able
sion) R5F5651EHDLJ PTLGO100JA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F5651CDDLJ PTLGO100JA-A |1.5M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651CHDLJ PTLGO100JA-A |1.5M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F56519ADLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56519BDLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56519EDLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56519FDLJ PTLGO100JA-A |1 M 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F56517ADLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56517BDLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56517EDLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56517FDLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F56514ADLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56514BDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56514EDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56514FDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Available Available Not —40 to +85
included available
RX651 | R5F5651EDGFC | PLQP0176KB-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40to +105
(G ver- *1 able
sion
) R5F5651EHGFC | PLQP0176KB-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +105
*1
R5F5651CDGFC | PLQP0176KB-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40to +105
*1 able
R5F5651CHGFC | PLQP0176KB-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40to +105
*1
R5F5651EDGFB | PLQP0144KA-B |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F5651EHGFB | PLQP0144KA-B |2 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F5651CDGFB | PLQP0144KA-B | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F5651CHGFB | PLQP0144KA-B | 1.5 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F56519AGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Not Not Not —40 to +105
included available available available
R5F56519BGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Not Available Not —40to +105
included available available
R5F56519EGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Available Not Not —40 to +105
included available available
R5F56519FGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Available Available Not —40to +105
included available
R5F56517AGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Not Not Not —40 to +105
included available available available
R5F56517BGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Not Available Not —40 to +105
included available available
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RX65N Group, RX651 Group

1. Overview

14 Pin Functions

Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/8)
Classifications Pin Name 110 Description
Digital power supply VCC Input Power supply pin. Connect this pin to the system power supply.
Connect the pin to VSS via a 0.1-yF multilayer ceramic
capacitor. The capacitor should be placed close to the pin.

VCL Input Connect this pin to VSS via a 0.22-pyF multilayer ceramic
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

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 SDRAM-dedicated clock.

XCOUT Output  Input/output pins for the sub clock oscillator. Connect a crystal
resonator between XCOUT and XCIN.

XCIN Input

Clock frequency accuracy CACREF Input Reference clock input pin for the clock frequency accuracy

measurement measurement circuit

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

UB Input USB boot mode enable pin

UPSEL Input Selects the power supply method in USB boot mode.

The low level selects self-power mode and the high level selects
bus power mode.

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 FINED 1/O 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 TRDATAOQ to TRDATA7

TRSYNC1 pins is valid.

TRDATAO Output  These pins output the trace information.

TRDATA1

TRDATA2

TRDATA3

TRDATA4

TRDATA5

TRDATA6

TRDATA7

Address bus A0 to A23 Qutput  Output pins for the address
Data bus DO to D31 1/0 Input and output pins for the bidirectional data bus
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RX65N Group, RX651 Group

1. Overview

Table 1.4 Pin Functions (3/8)
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
TIOCA1, TIOCB1 1/0 The TGRA1 and TGRB1 input capture input/output compare
output/PWM output pins
TIOCA2, TIOCB2 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
TIOCAS3, TIOCB3, 110 The TGRAS3 to TGRD3 input capture input/output compare
TIOCC3, TIOCD3 output/PWM output pins
TIOCA4, TIOCB4 1/0 The TGRA4 and TGRB4 input capture input/output compare
output/PWM output pins
TIOCAS5, TIOCB5S /10 The TGRAS5 and TGRBS input capture input/output compare
output/PWM output pins
TCLKA, TCLKB, Input Input pins for external clock signals or for phase counting mode
TCLKC, TCLKD clock signals
Programmable pulse POO0 to PO31 Output  Output pins for the pulse signals
generator
8-bit timer TMOO to TMO3 Output Compare match output pins
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter
TMRIO to TMRI3 Input Input pins for the counter reset
Compare match timer W TICO to TIC3 Input Input pins for CMTW
TOCO to TOC3 Output  Output pins for CMTW

Serial communications
interface (SCIg)

e Asynchronous mode/clock synchronous mode

SCKO to SCK9 1/0 Input/output pins for the clock
RXDO0 to RXD9 Input Input pins for received data
TXDO to TXD9 Output  Output pins for transmitted data
CTSO# to CTS9# Input Input pins for controlling the start of transmission and reception
RTSO# to RTS9# Output  Output pins for controlling the start of transmission and
reception
¢ Simple 12C mode
SSCLO to SSCL9 1/0 Input/output pins for the I2C clock
SSDAO to SSDA9 1/0 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK9 1/0 Input/output pins for the clock
SMISOO0 to SMISO9 1/0 Input/output pins for slave transmission of data
SMOSIO0 to SMOSI9 1/0 Input/output pins for master transmission of data
SSO# to SS9# Input Chip-select input pins
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RX65N Group, RX651 Group 1. Overview
Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (7/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
144-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
136 P44 IRQ12- ANO004
DS
137 P43 IRQ11- ANO003
DS
138 P42 IRQ10- ANO002
DS
139 P41 IRQ9-DS | ANOO1
140 VREFLO
141 P40 IRQ8-DS | ANO0OO
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO
#

Note 1. These pins are only enabled for products with 2 or 1.5 Mbytes of code flash memory.

Note 2. P53 is multiplexed with the BCLK pin function, so cannot be used as an 1/O port pin when the external bus is enabled.
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (1/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
A1 P05 IRQ13 DA1
A2 AVCC1
A3 P07 IRQ15 ADTRGO
#
A4 VREFLO
A5 P43 IRQ11- ANO003
DS
A6 PDO DO[AQ/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
*1
A7 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B*1
MMC_CMD-B
A8 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO]* TA16-B*1
A9 PE1 D9[A9/D9)/ MTIOC4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1]*" | MTIOC3B/ SMOSI12/ TA15-B*1
PO18 SSDA12/
TXDX12/
SIOX12/SSLB2-
B
A10 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10]/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B*1
D2]*1 SSCL12/
RXDX12/SSLB3-
B
B1 EMLE
B2 AVSS0
B3 AVCCO
B4 P40 IRQ8-DS | ANOOO
B5 P44 IRQ12- ANO004
DS
B6 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B*1
B7 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B*1
B8 PD6 D6[A6/D6] MTIC5V/ SSLC2-A QMO-B/QIO0-B/ LCD_DA | IRQ6 AN106
MTIOC8A/ SDHI_DO0-B/ TA18-B*1
POE4# MMC_DO0-B
B9 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B*1
MMC_D1-B
B10 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11)/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*1
D31 POES8# RTS12#/SS12#
c1 VCL
c2 AVSS1
C3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO#/
RTSO#/SSO0#
c4 VREFHO
C5 P42 IRQ10- ANO002
DS
C6 P47 IRQ15- ANOO7
DS
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (5/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
J6 VCC_USB
J7 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
J8 PC4 A20/CS3# MTIOC3D/ ETO_TX_CLK/
MTCLKC/ SCK5/CTS8#/
TMCI1/PO25/ RTS8#/SS8#/
POEO# SS10#/CTS10#/
RTS10#/SSLAO-
A
J9 PCO A16 MTIOC3C/ ETO_ERXD3/ IRQ14
TCLKC/PO17 CTS5#/RTS5#/
SS5#/SSLA1-A
J10 PC1 A17 MTIOC3A/ ETO_ERXD2/ IRQ12
TCLKD/PO18 SCK5/SSLA2-A
K1 P23 EDACKO MTIOC3D/ TXD3/SMOSI3/
MTCLKD/ SSDA3/CTSO0#/
TIOCD3/PO3 | RTSO#/SSO#
K2 P22 EDREQO MTIOC3B/ SCKO0/
MTCLKC/ USBO_OVRCUR
TIOCC3/ B
TMOO0/PO2
K3 P20 MTIOC1A/ TXDO/SMOSI0/ IRQ8
TIOCB3/ SSDAO0/SDA1*1/
TMRIO/POO USBO_ID
K4 P14 MTIOC3A/ CTS1#/RTS1#/ IRQ4
MTCLKA/ SS1#/CTX1/
TIOCBS/ USB0O_OVRCUR
TCLKA/TMRI2/ | A
PO15
K5 uUSB0_DM
K6 USBO_DP
K7 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
K8 PC5 D3[A3/D3]*1/ | MTIOC3B/ ETO_ETXD2/
A21/CS2#/ MTCLKD/ SCK8/SCK10/
WAIT# TMRI2/PO29 RSPCKA-A
K9 PC3 A19 MTIOCAD/ ETO_TX_ER/
TCLKB/PO24 TXD5/SMOSI5/
SSDA5
K10 PC2 A18 MTIOCA4B/ ETO_RX_DV/
TCLKA/PO21 RXD5/SMISO5/
SSCL5/SSLA3-A
Note 1. These pins are only enabled for products with 2 or 1.5 Mbytes of code flash memory.
Note 2. P53 is multiplexed with the BCLK pin function, so cannot be used as an 1/O port pin when the external bus is enabled.
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of /0 Registers (Address Order) (16 / 61)

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 8208h |TMRO | Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 8208h | TMRO1 |Timer Counter TCNT 16 16 2,3 PCLKB 2 ICLK TMR
0008 8209h | TMR1 [ Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 820Ah | TMRO | Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 820Ah | TMRO1 |Timer Counter Control Register TCCR 16 16 2,3 PCLKB 2ICLK TMR
0008 820Bh |TMR1 | Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 820Ch |TMRO | Timer Counter Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMR
0008 820Dh |TMR1 | Timer Counter Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMR
0008 8210h |TMR2 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK TMR
0008 8211h | TMR3 | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TMR
0008 8212h |TMR2 | Timer Control/Status Register TCSR 8 8 2,3 PCLKB 2ICLK TMR
0008 8213h | TMR3 | Timer Control/Status Register TCSR 8 8 2,3 PCLKB 2ICLK TMR
0008 8214h |TMR2 |[Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8214h | TMR23 |Time Constant Register A TCORA 16 16 2,3 PCLKB 2ICLK TMR
0008 8215h | TMR3 | Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8216h |TMR2 |Time Constant Register B TCORB 8 8 2,3 PCLKB 2ICLK TMR
0008 8216h | TMR23 |Time Constant Register B TCORB 16 16 2,3 PCLKB 2ICLK TMR
0008 8217h | TMR3 |Time Constant Register B TCORB 8 8 2,3 PCLKB 2ICLK TMR
0008 8218h |TMR2 | Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 8218h | TMR23 | Timer Counter TCNT 16 16 2, 3PCLKB 2ICLK TMR
0008 8219h |TMR3 | Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 821Ah | TMR2 |Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 821Ah | TMR23 |Timer Counter Control Register TCCR 16 16 2,3 PCLKB 2ICLK TMR
0008 821Bh | TMR3 | Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 821Ch |TMR2 | Timer Counter Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMR
0008 821Dh | TMR3 | Timer Counter Start Register TCSTR 8 8 2,3PCLKB 2ICLK TMR
0008 8280h |CRC CRC Control Register CRCCR 8 8 2,3 PCLKB 2ICLK CRCA
0008 8284h |CRC CRC Data Input Register CRCDIR 32 8,32 2,3 PCLKB 2ICLK CRCA
0008 8288h |CRC CRC Data Output Register CRCDOR 32 8,3126, 2, 3 PCLKB 2 ICLK CRCA
0008 8300h RIICO 12C-bus Control Register 1 ICCR1 8 8 2,3 PCLKB 2ICLK RIICa
0008 8301h  |RIICO  |12C-bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2ICLK RlICa
0008 8302h RIICO 12C-bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2ICLK RIICa
0008 8303h  |RIICO  |12C-bus Mode Register 2 ICMR2 8 8 2,3 PCLKB 2ICLK RlICa
0008 8304h  [RIICO 12C-bus Mode Register 3 ICMR3 8 8 2,3 PCLKB 2 ICLK RIICa
0008 8305h | RIICO 12C-bus Function Enable Register ICFER 8 8 2,3 PCLKB 2ICLK RIICa
0008 8306h |RIICO 12C-bus Status Enable Register ICSER 8 8 2,3 PCLKB 2ICLK RIICa
0008 8307h | RIICO 12C-bus Interrupt Enable Register ICIER 8 8 2,3 PCLKB 2ICLK RIICa
0008 8308h  |RIICO  |12C-bus Status Register 1 ICSR1 8 8 2,3 PCLKB 2ICLK RlICa
0008 8309h  [RIICO 12C-bus Status Register 2 ICSR2 8 8 2,3 PCLKB 2 ICLK RIICa
0008 830Ah |RIICO [Slave Address Register LO SARLO 8 8 2,3 PCLKB 2ICLK RlICa
0008 830Bh |RIICO |Slave Address Register U0 SARUO 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Ch |RIICO [Slave Address Register L1 SARL1 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Dh | RIICO Slave Address Register U1 SARU1 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Eh |RIICO |Slave Address Register L2 SARL2 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Fh |RIICO [Slave Address Register U2 SARU2 8 8 2,3 PCLKB 2ICLK RlICa
0008 8310h  [RIICO 12C-bus Bit Rate Low-Level Register ICBRL 8 8 2,3 PCLKB 2ICLK RIICa
0008 8311h  |RIICO  |I12C-bus Bit Rate High-Level Register ICBRH 8 8 2,3 PCLKB 2ICLK RlICa
0008 8312h |RIICO 12C-bus Transmit Data Register ICDRT 8 8 2,3 PCLKB 2ICLK RIICa
0008 8313h | RIICO 12C-bus Receive Data Register ICDRR 8 8 2,3 PCLKB 2ICLK RIICa
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (24 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

0008 A024h

SCI1

Serial Status Register

SSR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A025h

SCI1

Receive Data Register

RDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A026h

SMCI1

Smart Card Mode Register

SCMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A027h

SCi1

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A028h

SCi1

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A029h

SCi1

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A02Ah

SCi1

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A02Bh

SCi1

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Ch

SCi1

12C Status Register

SISR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Dh

SCi1

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AO2Eh

SCI1

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AO2Fh

SCI1

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AO2Eh

SCI1

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A030h

SCi1

Receive Data Register H

RDRH

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A031h

SCi1

Receive Data Register L

RDRL

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A030h

SCi1

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A032h

SCi1

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A040h

SCI2

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A041h

SCI2

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A042h

SCI2

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A043h

SCI2

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A044h

SCI2

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A045h

SCI2

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (29 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

Related

ICLK 2 PCLK

ICLK < PCLK

Function

0008 AOCEh

SCl6

Transmit Data Register H

TDRH

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOCFh

SCl6

Transmit Data Register L

TDRL

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOCEh

SCl6

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AODOh

SCl6

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOD1h

SCl6

Receive Data Register L

RDRL

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AODOh

SCl6

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOD2h

SCl6

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOEOh

SCI7

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 AOE1h

SCI7

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 AOE2h

SCI7

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOE3h

SCI7

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOE4h

SCI7

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOE5h

SCI7

Receive Data Register

RDR

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOE6Gh

SMCI7

Smart Card Mode Register

SCMR

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 AOE7h

SCI7

Serial Extended Mode Register

SEMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOE8h

SCI7

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOESh

SCI7

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOEAh

SCI7

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOEBh

SCI7

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOECh

SCI7

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOEDh

SCI7

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOEEh

SCI7

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOEFh

SCI7

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of /0 Registers (Address Order) (59 / 61)

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000E 1300h |GLCDC |Gamma Correction G Block Register Update Control | GAMGVEN 32 32 2, 3PCLKA 1,2 ICLK GLCDC
Register
000E 1304h |GLCDC |Gamma Correction Block Function Switch Register GAMSW 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1308h |GLCDC |[Gamma Correction G Table Setting Register 1 GAMGLUT1 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 130Ch |GLCDC |[Gamma Correction G Table Setting Register 2 GAMGLUT2 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1310h |GLCDC |Gamma Correction G Table Setting Register 3 GAMGLUT3 32 32 2,3 PCLKA 1,2 ICLK GLCDC
000E 1314h |GLCDC | Gamma Correction G Table Setting Register 4 GAMGLUT4 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1318h |GLCDC | Gamma Correction G Table Setting Register 5 GAMGLUTS 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 131Ch |GLCDC |Gamma Correction G Table Setting Register 6 GAMGLUT6 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 1320h |GLCDC | Gamma Correction G Table Setting Register 7 GAMGLUT7 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1324h |GLCDC |Gamma Correction G Table Setting Register 8 GAMGLUTS8 32 32 2,3 PCLKA 1,2 ICLK GLCDC
000E 1328h |GLCDC |Gamma Correction G Area Setting Register 1 GAMGAREA1 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 132Ch |GLCDC |Gamma Correction G Area Setting Register 2 GAMGAREA2 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1330h |GLCDC |Gamma Correction G Area Setting Register 3 GAMGAREA3 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1334h |GLCDC |Gamma Correction G Area Setting Register 4 GAMGAREA4 32 32 2,3 PCLKA 1,2 ICLK GLCDC
000E 1338h |GLCDC |Gamma Correction G Area Setting Register 5 GAMGAREA5 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 1340h |GLCDC |Gamma Correction B Block Register Update Control | GAMBVEN 32 32 2,3PCLKA 1,2 ICLK GLCDC
Register
000E 1348h |GLCDC |Gamma Correction B Table Setting Register 1 GAMBLUT1 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 134Ch |GLCDC |[Gamma Correction B Table Setting Register 2 GAMBLUT2 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 1350h |GLCDC |Gamma Correction B Table Setting Register 3 GAMBLUT3 32 32 2,3 PCLKA 1,2 ICLK GLCDC
000E 1354h |GLCDC |Gamma Correction B Table Setting Register 4 GAMBLUT4 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1358h |GLCDC |Gamma Correction B Table Setting Register 5 GAMBLUTS 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 135Ch |GLCDC |Gamma Correction B Table Setting Register 6 GAMBLUT6 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1360h |GLCDC |[Gamma Correction B Table Setting Register 7 GAMBLUT7 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 1364h |GLCDC |Gamma Correction B Table Setting Register 8 GAMBLUT8 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1368h |GLCDC |Gamma Correction B Area Setting Register 1 GAMBAREA1 32 32 2,3 PCLKA 1,2 ICLK GLCDC
000E 136Ch |GLCDC |Gamma Correction B Area Setting Register 2 GAMBAREA2 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1370h |GLCDC |Gamma Correction B Area Setting Register 3 GAMBAREA3 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1374h |GLCDC |Gamma Correction B Area Setting Register 4 GAMBAREA4 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1378h |GLCDC |Gamma Correction B Area Setting Register 5 GAMBAREA5 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1380h |GLCDC |[Gamma Correction R Block Register Update Control | GAMRVEN 32 32 2,3 PCLKA 1,2ICLK GLCDC
Register
000E 1388h |GLCDC |Gamma Correction R Table Setting Register 1 GAMRLUT1 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 138Ch |GLCDC [ Gamma Correction R Table Setting Register 2 GAMRLUT2 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1390h |[GLCDC |[Gamma Correction R Table Setting Register 3 GAMRLUT3 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 1394h |GLCDC |Gamma Correction R Table Setting Register 4 GAMRLUT4 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1398h |GLCDC [ Gamma Correction R Table Setting Register 5 GAMRLUTS 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 139Ch |GLCDC |Gamma Correction R Table Setting Register 6 GAMRLUT6 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 13A0h |GLCDC |[Gamma Correction R Table Setting Register 7 GAMRLUT7 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 13A4h |[GLCDC |Gamma Correction R Table Setting Register 8 GAMRLUTS8 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 13A8h |GLCDC |Gamma Correction R Area Setting Register 1 GAMRAREA1 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 13ACh |GLCDC |Gamma Correction R Area Setting Register 2 GAMRAREA2 32 32 2,3 PCLKA 1,2 ICLK GLCDC
000E 13BOh |GLCDC |Gamma Correction R Area Setting Register 3 GAMRAREA3 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 13B4h |GLCDC |Gamma Correction R Area Setting Register 4 GAMRAREA4 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 13B8h |GLCDC |Gamma Correction R Area Setting Register 5 GAMRAREAS 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 13C0Oh |GLCDC |Output Control Block Register Update Control OUTVEN 32 32 2,3 PCLKA 1,2ICLK GLCDC
Register
000E 13C4h |GLCDC |Output Interface Register OUTSET 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 13C8h |GLCDC |Brightness Adjustment Register 1 BRIGHT1 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 13CCh |GLCDC |Brightness Adjustment Register 2 BRIGHT2 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
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RX65N Group, RX651 Group

5. Electrical Characteristics

Table 5.8

Permissible Output Currents

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr

Item Symbol Min. Typ. Max. Unit
Permissible output low current All output pins*? Normal drive loL — — 2.0 mA
(average value per pin) All output pins*2 | High drive oL — — 38 | mA
All output pins*3 High-speed interface loL — — 7.5 mA

high-drive
Permissible output low current All output pins*? Normal drive loL — — 4.0 mA
(max. value per pin) All output pins*2 | High drive loL — — 76 | mA
All output pins*3 High-speed interface loL — — 15 mA

high-drive
Permissible output low current (total) | Total of all output pins ZloL — — 80 mA
Permissible output high current All output pins*1 Normal drive loH — — -2.0 mA
(average value per pin) All output pins*2 | High drive lon — — | 38 | mA
All output pins*3 High-speed interface loH — — -7.5 mA

high-drive
Permissible output high current All output pins*? Normal drive loH — — —4.0 mA
(max. value per pin) All output pins*2 High drive loH — — -7.6 mA
All output pins*3 High-speed interface loH — — -15 mA

high-drive
Permissible output high current (total) | Total of all output pins Zlon — — -80 mA

Caution: To protect the LSI’s reliability, the output current values should not exceed the values in this table.

Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.
Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin to
which high driving ability is fixed.
Note 3. This is the value when high-speed interface high-driving ability is set with a pin for which high-speed interface high-driving ability
is selectable.
Table 5.9 Heat Resistance Value (Reference)
Item Package Symbol Max. Unit Test Conditions

Heat resistance 176-pin LFQFP (PLQP0176KB-A) Bia 48.0 °C/W | JESD51-2 and
144-pin LFQFP (PLQPO144KA-B) 50.9 JESD51-7 compliant
100-pin LFQFP (PLQP0100KB-B) 52.5
177-pin TFLGA (PTLG0177KA-A) 36.3 JESD51-2 and
176-pin LFBGA (PLBGO176GA-A) 354 JESD51-9 compliant
145-pin TFLGA (PTLG0145KA-A) 34.6
100-pin TFLGA (PTLG0100JA-A) 34.1
176-pin LFQFP (PLQP0176KB-A) Pit 1.0 °C/W |JESD51-2 and
144-pin LFQFP (PLQPO144KA-B) 15 JESD51-7 compliant
100-pin LFQFP (PLQP0100KB-B) 1.5
177-pin TFLGA (PTLG0177KA-A) 0.3 JESD51-2 and
176-pin LFBGA (PLBGO176GA-A) 0.3 JESD51-9 compliant
145-pin TFLGA (PTLG0145KA-A) 0.4
100-pin TFLGA (PTLG0100JA-A) 0.4

Note:

board. For details, refer to the JEDEC standards.

The values are reference values when the 4-layer board is used. Heat resistance depends on the number of layers or size of the
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5. Electrical Characteristics

RX65N Group, RX651 Group
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RX65N Group, RX651 Group 5. Electrical Characteristics

SDRAM command ACT RD PRA
sockpn - AN\ AN\ £ N\ A A A A\
tap2 tap2 tap2 tap2
A18 to AO ] % ade:iort\;Vss % Column address ‘_% ‘_%
tap2 tap2 tan2 E.T
*1 PRA
AP A_% .i command L_
tcsp2 tespz2 tespz tesp2 tcsp2 tesp2
+—>]
SDCS# j& jN }
trasD trasD trasp trasp
RASH | ;l§ ;k ;ll
tcasp tcaso
P
CAS#
tweo twep
WE# j& }
High
CKE (High)
toavp
DQMn |
trosz2 | troHz
D31 to DO

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

Figure 5.23 SDRAM Space Single Read Bus Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

SDCLK pin

A18 to AO

AP’

SDCS#

RASH#

CAS#

WE#

CKE

DQMn

D31 to DO

ACT WR WR WR WR PRA
tapz | tap2 tap2 |tap2 [tap2 | tapz |tapz | tapz
[+ [ 4| imd
— \ — : : L
1/ ‘_EU _((oolumnaddres) c1 C2 C3 |
tap2 | tap2 tap2 [tapz |tabz
<+ [ [+
] PRA \ B
— / |w'" o -
1
tespz |tespz [ tesp2 tespz |tesp2
trasp iESD trasp [trasp | trasp
teaso tcaso tcasp
i ]
twep twep
[
(High)
tbavp toawmp)
—H f—
T T
twopz|tworz2 twopz [tworz
ij}CkJ

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

Figure 5.26  SDRAM Space Multiple Write Bus Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

Table 5.27 TPU Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

PCLKA =8 to 120 MHz, PCLKB =8 to 60 MHz, T, = T,

opr:

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
*1
ltem Symbol Min. Max. Unit Conditions
TPU Input capture input pulse Single-edge tricw 1.5 — tpeeyc | Figure 5.34
width setting
Both-edge 2.5 —
setting
Timer clock pulse width Single-edge trokwH, 1.5 — tpeeyc | Figure 5.35
Setting tTCKWL
Both-edge 2.5 —
setting
Phase counting 2.5 —
mode

Note 1. tpgcyc: PCLKB cycle

)) )

Input capture
input

« >< 4
)] ))

(s
tricw

Figure 5.34 TPU Input Capture Input Timing

~_

TCLKA to
TCLKD ))
(s
h trokwL o trokwH .
Figure 5.35 TPU Clock Input Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.28 TMR Timing
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T; = Tqps
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
*1
ltem Symbol Min. Max. Unit Conditions
TMR Timer clock pulse width Single-edge trmMcowH, 1.5 — tpeeyc | Figure 5.36
Setting tTMCWL
Both-edge 2.5 —
setting

Note 1. tpgcyc: PCLKB cycle

TMCIO to TMCI3

.

==

A
A4

y
y

trmowe trmewn

Figure 5.36 TMR Clock Input Timing

Table 5.29 CMTW Timing
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty,
Output load conditions: Vo = VCC x 0.5, Vo = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
*1
ltem Symbol Min. Max. Unit Conditions
CMTW Input capture input pulse Single-edge temTwTicw 1.5 — tpeeyc | Figure 5.37
width setting
Both-edge 25 —
setting

Note 1. tpgcyc: PCLKB cycle

Input capture L L
et ¢ >< temrwicw ¢
Figure 5.37 CMTW Input Capture Input Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

RSPI Simple SPI
to
SSLAO to 55 i
SSLA3 X X
output £ VN v
tieap tiac >
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RSPCKA SCKn Z
CPOL =0 CKPOL =0 7
output output
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output output N ‘1—/
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(n=0to7,12)

Figure 5.45 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKA Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 1)

RSPI
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Figure 5.46 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKA Division Ratio Set to 1/2)
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RX65N Group, RX651 Group 5. Electrical Characteristics

1
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1

Figure 5.68 PDC AC Timing

Table 5.43 GLCDC Timing
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty,

Item Symbol Min. Typ. Max. Unit Test Conditions

LCD_EXTCLK Input clock frequency teeye — — 30*1 MHz Figure 5.69
LCD_EXTCLK Input clock Low pulse width twi 0.45 — 0.55 tecye
LCD_EXTCLK Input clock High pulse width twH 0.45 — 0.55
LCD_CLK Output clock frequency tieye — — 30*1 MHz Figure 5.70
LCD_CLK Output clock Low pulse width tL oL 0.4 — 0.6 tLeye
LCD_CLK Output clock High pulse width tLon 0.4 — 0.6 tLeye
LCD data output Delay timing top -3.5*2 — 42 ns Figure 5.71
Note 1. Parallel RGB888,666,565: Max. 27 MHz

Serial RGB888: Max. 30 MHz (4x speed)
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc) to indicate group membership appended to their names as groups.

For the GLCDC interface, the AC portion of the electrical characteristics is measured for each group.
If we use group “-A” and “-B” combination, “LCD data output Delay timing (tpp)” is Min = -5.0 ns, Max = 5.5 ns.

tDcyc, tEcyc ‘

LCD_EXTCLK

Figure 5.69 LCD_EXTCLK Clock Input Timing
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