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RX65N Group, RX651 Group

1. Overview

Table 1.1 Outline of Specifications (4/9)

Classification = Module/Function

Description

Event link controller (ELC)

» Event signals such as interrupt request signals can be interlinked with the operation of
functions such as timer counting, eliminating the need for intervention by the CPU to
control the functions.

83 internal event signals can be freely combined for interlinked operation with
connected functions.

Event signals from peripheral modules can be used to change the states of output pins
(of ports B and E).

Changes in the states of pins (of ports B and E) being used as inputs can be interlinked
with the operation of peripheral modules.

Timers 16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 1 unit

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Support for buffered operation, phase-counting mode (two phase encoder input) and
cascade-connected operation (32 bits x 2 channels) depending on the channel.
PPG output trigger can be generated

Capable of generating conversion start triggers for the A/D converters

Digital filtering of signals from the input capture pins

Event linking by the ELC

Multifunction timer pulse
unit (MTU3a)

¢ 9 channels (16 bits x 8 channels, 32 bits x 1 channel)

Maximum of 28 pulse-input/output and 3 pulse-input possible

Select from among 14 counter-input clock signals for each channel (PCLKA/1, PCLKA/
2, PCLKA/4, PCLKA/8, PCLKA/16, PCLK/A32, PCLKA/64, PCLKA/256, PCLKA/1024,
MTCLKA, MTCLKB, MTCLKC, MTCLKD, MTIOC1A)

14 of the signals are available for channel 0, 11 are available for channels 1, 3, 4, 6 to 8,
12 are available for channel 2, and 10 are available for channel 5.

Input capture function

39 output compare/input capture registers

Counter clear operation (synchronous clearing by compare match/input capture)
Simultaneous writing to multiple timer counters (TCNT)

Simultaneous register input/output by synchronous counter operation

Buffered operation

Support for cascade-connected operation

43 interrupt sources

Automatic transfer of register data

Pulse output mode

Toggle/PWM/complementary PWM/reset-synchronized PWM

Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters

Automatic specification of dead times

PWM duty cycle: Selectable as any value from 0% to 100%

Delay can be applied to requests for A/D conversion.

Non-generation of interrupt requests at peak or trough values of counters can be
selected.

Double buffer configuration

Reset synchronous PWM mode

Three phases of positive and negative PWM waveforms can be output with desired duty
cycles.

Phase-counting mode: 16-bit mode (channels 1 and 2); 32-bit mode (channels 1 and 2)
Counter functionality for dead-time compensation

Generation of triggers for A/D converter conversion

A/D converter start triggers can be skipped

Digital filter function for signals on the input capture and external counter clock pins
PPG output trigger can be generated

Event linking by the ELC

Port output enable 3
(POE3a)

Control of the high-impedance state of the MTU3 waveform output pins

5 pins for input from signal sources: POEO#, POE4#, POE8#, POE10#, POE11#
Initiation on detection of short-circuited outputs (detection of simultaneous PWM output
to the active level)

Initiation by oscillation-stoppage detection or software

¢ Additional programming of output control target pins is enabled

Programmable pulse
generator (PPG)

o (4 bits x 4 groups) x 2 units
o Pulse output with the MTU or TPU output as a trigger
o Maximum of 32 pulse-output possible
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RX65N Group, RX651 Group 1. Overview
Table 1.3 List of Products (4/8)
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 | R5F565N7AGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Not Not Not —40to +105
included available available available
(G ver-
sion) R5F565N7BGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Not Available Not —40to +105
included available available
R5F565N7EGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Available Not Not —40to +105
included available available
R5F565N7FGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Available Available Not —40 to +105
included available
R5F565N4AGFB | PLQP0144KA-B | 512 K 256 K Not 120 MHz Not Not Not —40to +105
included available available available
R5F565N4BGFB | PLQP0144KA-B | 512 K 256 K Not 120 MHz Not Available Not —40to +105
included available available
R5F565N4EGFB | PLQP0144KA-B | 512 K 256 K Not 120 MHz Available Not Not —40to +105
included available available
R5F565N4FGFB | PLQP0144KA-B | 512 K 256 K Not 120 MHz Available Available Not —40to +105
included available
R5F565NEDGFP | PLQP0100KB-B |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F565NEHGFP | PLQP0O100KB-B |2 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F565NCDGFP | PLQP0100KB-B | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F565NCHGFP | PLQP0O100KB-B | 1.5 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F565N9AGFP | PLQP0100KB-B | 1 M 256 K Not 120 MHz Not Not Not —40 to +105
included available available available
R5F565N9BGFP | PLQP0100KB-B | 1 M 256 K Not 120 MHz Not Available Not —40to +105
included available available
R5F565N9EGFP | PLQP0O100KB-B |1 M 256 K Not 120 MHz Available Not Not —40to +105
included available available
R5F565N9FGFP | PLQP0100KB-B | 1 M 256 K Not 120 MHz Available Available Not —40 to +105
included available
R5F565N7AGFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Not Not —40to +105
included available available available
R5F565N7BGFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Available Not —40 to +105
included available available
R5F565N7EGFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Available Not Not —40to +105
included available available
R5F565N7FGFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Available Available Not —40to +105
included available
R5F565N4AGFP | PLQP0100KB-B | 512 K 256 K Not 120 MHz Not Not Not —40to +105
included available available available
R5F565N4BGFP | PLQP0100KB-B | 512 K 256 K Not 120 MHz Not Available Not —40to +105
included available available
R5F565N4EGFP | PLQP0100KB-B | 512 K 256 K Not 120 MHz Available Not Not —40 to +105
included available available
R5F565N4FGFP | PLQP0O100KB-B | 512 K 256 K Not 120 MHz Available Available Not —40to +105
included available
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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
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Note:  This figure indicates the power supply pins and 1/O port pins. For the pin configuration,
see Table 1.6, List of Pin and Pin Functions (176-Pin LFQFP).
Figure 1.5 Pin Assignment (176-Pin LFQFP)
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RX65N Group, RX651 Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration,
see Table 1.10, List of Pin and Pin Functions (100-Pin LFQFP).

Figure 1.9

Pin Assignment (100-Pin LFQFP)
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (28 / 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 AOACh

SCI5

12C Status Register

SISR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOADhA

SCI5

SPI Mode Register

SPMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOAEh

SCI5

Transmit Data Register H

TDRH

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOAFh

SCI5

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOAEh

SCI5

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOBOh

SCI5

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOB1h

SCI5

Receive Data Register L

RDRL

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOBOh

SCI5

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A0B2h

SCI5

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 AOCOh

SCl6

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOC1h

SCl6

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOC2h

SCI6

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOC3h

SCI6

Transmit Data Register

TDR

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOC4h

SCl6

Serial Status Register

SSR

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 AOC5h

SCl6

Receive Data Register

RDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOC6h

SMCI6

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOC7h

SCl6

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOC8h

SCl6

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOC9h

SCl6

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOCAh

SCl6

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOCBh

SCl6

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOCCh

SCl6

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOCDh

SCI6

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/0O Registers (Address Order) (37 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C086h |PORT3 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C087h |PORT3 |[Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C088h | PORT4 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C089h |PORT4 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 CO8Ah |PORTS |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C08Bh |PORTS |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 CO8Ch |PORT6 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C08Dh |PORT6 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 CO8Eh |PORT7 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 CO8Fh |PORT7 |[Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 C090h | PORT8 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C091h |PORT8 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C092h |PORT9 |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C093h |PORT9 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C094h |PORTA |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C095h |PORTA |[Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 C096h | PORTB |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C097h |PORTB |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C098h |PORTC |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C099h |PORTC |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C09Ah | PORTD |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C09Bh |PORTD |[Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C09Ch |PORTE |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C09Dh | PORTE | Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 CO9Eh |PORTF |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 CO9Fh |PORTF |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COAOh |PORTG | Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COA1h |PORTG |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COA4h |PORTJ |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COA5h |PORTJ |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COCOh |PORTO [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (39 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C102h |MPC CS Output Pin Select Register 0 PFCSS0 8 8 2,3 PCLKB 2ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2,3 PCLKB 2 ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEOQO 8 8 2,3 PCLKB 2 ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2,3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3 PCLKB 2ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2,3 PCLKB 2ICLK MPC
0008 C108h |MPC External Bus Control Register 2 PFBCR2 8 8 2,3 PCLKB 2ICLK MPC
0008 C109h |MPC External Bus Control Register 3 PFBCR3 8 8 2,3 PCLKB 2ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3PCLKB 2ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2,3 PCLKB 2ICLK MPC
0008 C128h |PORTO |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C129h |PORT1 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Ah |PORT2 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Bh |PORT3 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C12Dh |PORTS |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Fh |PORT7 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C130h |PORTS8 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C131h |PORT9 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C132h | PORTA | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C133h |PORTB | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C134h |PORTC |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C135h | PORTD |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C136h |PORTE |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C138h |PORTG |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C13Ah |PORTJ | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C149h |MPC P11 Pin Function Control Register P11PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3 PCLKB 2 ICLK MPC
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4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (43 / 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C2A0h |SYSTE |Deep Standby Backup Registers 0 to 31 DPSBKRO to 8 8 4,5 PCLKB 2,3ICLK Low
to M 31 Power
0008 C2BFh Consum

ption
0008 C400h |RTC 64-Hz Counter RG4CNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C402h |RTC Second Counter RSECCNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C402h |RTC Binary Counter 0 BCNTO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C404h |RTC Minute Counter RMINCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C404h |RTC Binary Counter 1 BCNT1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C406h |RTC Hour Counter RHRCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C406h |RTC Binary Counter 2 BCNT2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C408h |RTC Day-of-Week Counter RWKCNT 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C408h |RTC Binary Counter 3 BCNT3 8 8 2,3 PCLKB 2ICLK RTCd
0008 C40Ah |RTC Date Counter RDAYCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C40Ch |RTC Month Counter RMONCNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C40Eh |RTC Year Counter RYRCNT 16 16 2,3 PCLKB 2ICLK RTCd
0008 C410h |RTC Second Alarm Register RSECAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C410h |RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C412h |RTC Minute Alarm Register RMINAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C412h |RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C414h |RTC Hour Alarm Register RHRAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C414h |RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C416h |RTC Day-of-Week Alarm Register RWKAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C416h |RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C418h |RTC Date Alarm Register RDAYAR 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C418h |RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2,3PCLKB 2ICLK RTCd
0008 C41Ah |RTC Month Alarm Register RMONAR 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C41Ah |RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2,3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Year Alarm Register RYRAR 16 16 2,3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2,3 PCLKB 2ICLK RTCd
0008 C41Eh |RTC Year Alarm Enable Register RYRAREN 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C41Eh |RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C422h |RTC RTC Control Register 1 RCR1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C424h |RTC RTC Control Register 2 RCR2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C426h |RTC RTC Control Register 3 RCR3 8 8 2,3 PCLKB 2ICLK RTCd
0008 C428h |RTC RTC Control Register 4 RCR4 2, 3 PCLKB 2 ICLK RTCd
0008 C42Ah |RTC Frequency Register H RFRH 16 16 2, 3PCLKB 2ICLK RTCd
0008 C42Ch |RTC Frequency Register L RFRL 16 16 2,3 PCLKB 2 ICLK RTCd
0008 C42Eh |RTC Time Error Adjustment Register RADJ 8 8 2,3 PCLKB 2ICLK RTCd
0008 C440h |RTC Time Capture Control Register 0 RTCCRO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C442h |RTC Time Capture Control Register 1 RTCCR1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C444h |RTC Time Capture Control Register 2 RTCCR2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C452h |RTC Second Capture Register 0 RSECCPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C452h |RTC BCNTO Capture Register 0 BCNTOCPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C454h |RTC Minute Capture Register 0 RMINCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C454h |RTC BCNT1 Capture Register 0 BCNT1CPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C456h |RTC Hour Capture Register 0 RHRCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C456h |RTC BCNT2 Capture Register 0 BCNT2CPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C45Ah |RTC Date Capture Register 0 RDAYCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C45Ah |RTC BCNT3 Capture Register 0 BCNT3CPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C45Ch |RTC Month Capture Register 0 RMONCPO 8 8 2,3 PCLKB 2ICLK RTCd
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RX65N Group, RX651 Group 5. Electrical Characteristics

53 AC Characteristics

Table 5.10 Operating Frequency (High-Speed Operating Mode)

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
Operating System clock (ICLK) f — — 120 MHz
frequency Peripheral module clock (PCLKA) — — 120
Peripheral module clock (PCLKB) — — 60
Peripheral module clock (PCLKC) — — 60
Peripheral module clock (PCLKD) — — 60
Flash-IF clock (FCLK) —*1 — 60
External bus clock (BCLK) | Other than 100-pin package — — 120
100-pin package — — 60
BCLK pin output Other than 100-pin package — — 60
100-pin package — — 30
SDRAM clock (SDCLK) Other than 100-pin package — — 60
SDCLK pin output Other than 100-pin package — — 60

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the flash memory contents.

Table 5.11 Operating Frequency (Low-Speed Operating Mode 1)

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
Operating System clock (ICLK) f — — 1 MHz
frequency Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
Peripheral module clock (PCLKC)*1 — — 1
Peripheral module clock (PCLKD)*! — — 1
Flash-IF clock (FCLK) — — 1
External bus clock (BCLK) | Other than 100-pin package — — 1
100-pin package — — 1
BCLK pin output Other than 100-pin package — — 1
100-pin package — — 1
SDRAM clock (SDCLK) Other than 100-pin package — — 1
SDCLK pin output Other than 100-pin package — — 1
Note 1. When the 12-bit A/D converter is used, the frequency must be set to at least 1 MHz.
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5. Electrical Characteristics

534 Control Signal Timing

Table 5.23 Control Signal Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =0 V,
PCLKB = 8 to 60 MHz, T, = Toy

Item Symbol Min.*1 Typ. Max. Unit Test Conditions**
NMI pulse width tNviw 200 — — ns tpReyc X 2 =200 ns, Figure 5.14
tpReyc X 2 — — ns tpReyc X 2 > 200 ns, Figure 5.14
IRQ pulse width tiraw 200 — — ns tpBeyc X 2 =200 ns, Figure 5.15
tpReyc X 2 — — ns tpReyc X 2> 200 ns, Figure 5.15

Note 1. tpgcyc: PCLKB cycle

taviw

Figure 5.14  NMI Interrupt Input Timing

RQ M

tiraw

Figure 5.15 IRQ Interrupt Input Timing
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ACT RD , RD K RD, RD PRA
S AT AV AR AN AR AN AN AVACAVAVAYA
tap2 |tap2 tab2 [tapz | tapz | tap2 | tapz tap2
[ (4| [ |
A18 to A0 };ﬁ:’%{m m:;’mk *02 *cs} X *
tap2 |tap2 tapz |tap2 tap2
(4| [ |
AP ] 1 } PrA \
_5{ ! \ *
tcsoz [tesp2 |tesp2 tesp2 tesp2
[+ |4 [+
spcs# qﬁ_}_* 5‘;
trasp |trasp trasp |trasp trasp
md smd (|
RAS# \ } L
t t
foaso CASD }EASD
CAS#
twep | twep
md (4|
WE#
(High)
CKE
toamp| thamp
_H
DQMn
T T
tros2 | troH2 tros2| troHz
DM
D310 DO J{){ A

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

Figure 5.25 SDRAM Space Multiple Read Bus Timing
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5. Electrical Characteristics
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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 5.28 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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5. Electrical Characteristics

Table 5.31 POE3 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
Iltem Symbol Min. Max. Unit Conditions
POE POE# input pulse width troEW 1.5 — tpeeyc | Figure 5.40

Note 1. tppcyc: PCLKB cycle

PeLee /—\_/—\_/—\_/—\_/—L

POEN# input X
- /
« troew >
Figure 5.40 POE# Input Timing
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Viy A

SCLO to SCL2 A

V'L 7 A

tsur
< > tscLn
—>| e tstan [ —> tsTas —> s —>] [« tstos

\ T N

SDAO to SDA2 & \ v
pr1 g1 i st i p+1
tscLL
tsr—> [« tsr tspas
tscL
[ > < tspan

Test conditions

Viy=VCC x0.7,V,.=VCC x 0.3

VoL - 0.6 V, oL =6 mA (ICFER.FMPE = 0)
VoL - 0.4V, oL = 15 mA (ICFER.FMPE = 1)

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Figure 5.54 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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90%
REF50CK 50%

10%

70%

30%

RMIO_xxxx' 50% i «i

Tck

<_

Note 1. RMIIO_TXD_EN, RMII0_TXD1, RMII0_TXDO0, RMII0_CRS_DV, RMII0_RXD1, RMII0_RXD0, RMII0_RX_ER

Figure 5.56  Timing with the REF50CK and RMII Signals
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Figure 5.57 RMIl Transmission Timing

Tsu o P —» Thd
_L /L IL
RMII0_CRS_DV I S, / 1 S
Tsu o) g
RMI0_RXD!, W preame XX oaa oY
17 17
SFD
RMIO_RX ER ((- ------------------------------------ ((- --------------------------------
) )
Figure 5.58 RMII Reception Timing (Normal Operation)
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LCD_CLK

tLon

tior tlor

Figure 5.70

LCD_CLK Clock Output Timing

LCD_CLK J_\

SN ANV

top

Output on
falling edge

LCD_DATAZ23 to

LCD_DATAO, too

LCD_TCONS3 to

LCD_TCONO Output on
rising edge

Figure 5.71  LCD Output Data Timing
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5. Electrical Characteristics

59 Oscillation Stop Detection Timing

Table 5.52 Oscillation Stop Detection Circuit Characteristics

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
Iltem Symbol Min. Typ. Max. Unit CorTc?i?itnns
Detection time tar — — 1 ms Figure 5.80
Main clock or _\_I_\_I_m
PLL clock
«——
tdr
OSTDSR.OSTDF 7!
LOCO clock _/_\_/_\_/_
ICLK \ ’ \ ’ \ ’ } ’ \ ’
Figure 5.80 Oscillation Stop Detection Timing
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code REMNESAS Code Previous Code MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQFPO100KB-B — 0.6
Ho Unit: mm
11 D
75 51
ARRAAARARAARAARARAARARARA
76 =5 = 50
= ==
— ==
=] ==
- =
== == -
S —=
= =
== =
=77 =
= -]
100 = / &3226

LLLLY HHHHHHHHHHHHHHHHH@SAT. ;

1. DIMENSIONS ™17 AND =2 DO NOT INCLUDE MOLD FLASH.

e 2. DIMENSION "3 DOES NOT INCLUDE TRIM OFFSET.
\<_ 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
'II I( | 1 LOCATED WITHIN THE HATCHED AREA.
I _b'uﬂ 'l| H”—H—IH HHHHHHHHHHHHHHFWHHH“—HL | 4. CHAMFERS AT CORMNERS ARE OPTIONAL, SIZE MAY VARY.
\‘\__// Reference | Dimensions in milimeters

- 3, Symeel | Min | Nom | Max

S ER) D |139] 140 141

= 139 | 140 | 141

Ay | — | 14| —

Ho | 158 | 160 | 162

7 ™\ He | 158 | 16.0 | 162

<« ° - 8 R A | — ] =117

T | ) Ar |005| — | 015

i bp | 015|020 | 027

< ' ¢ |oos| — [o020

te & 0° | 35° | &

Ly

Detail F [e] — L
x — | — |uoos
y — | — | oo8
lp |045| 06 | 075

Ly = | 10| =

Figure G 100-Pin LFQFP (PLQP0100KB-B)
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