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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
136

2MB (2M x 8)

FLASH

32K x 8

640K x 8

2.7V ~ 3.6V

A/D 29x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

176-LQFP

176-LFQFP (24x24)
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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

Oct 02, 2017

Table 1.4 Pin Functions (7/8)
Classifications Pin Name 110 Description
Parallel data capture unit PIXCLK Input Image transfer clock pin

VSYNC Input Vertical synchronization signal pin

HSYNC Input Horizontal synchronization signal pin

PIXDO to PIXD7 Input 8-bit image data pins

PCKO Output  Output pin for dot clock

Graphic-LCD controller LCD_CLK-A, LCD_CLK-B Output Panel clock output pin

LCD_TCONS-A/ Output  Control signal output pin

LCD_TCON3-B to

LCD_TCONO-A/

LCD_TCONO-B

LCD_DATA23-A/ Output  LCD signal output pin

LCD_DATA23-B to

LCD_DATAO-A/

LCD_DATAO0-B

LCD_EXTCLK-A, Input Panel clock source input pin

LCD_EXTCLK-B

Realtime clock RTCOUT Output  Output pin for 1-Hz/64-Hz clock
RTCICO to RTCIC2 Input Time capture event input pins
12-bit A/D converter ANO0O0O to ANOO7, Input Input pins for the analog signals to be processed by the A/D

AN100 to AN120 converter

ADTRGO#, ADTRG1# Input Input pins for the external trigger signals that start the A/D
conversion

ANEXO0 Output  Extended analog output pin

ANEX1 Input Extended analog input pin

12-bit D/A converter DAO, DA1 Output  Output pins for the analog signals to be processed by the D/A
converter

Analog power supply AVCCO Input Analog voltage supply pin for the 12-bit A/D converter (unit 0).
Connect this pin to a branch from the VCC power supply.
Connect the pin to AVSSO0 via a 0.1-yF multilayer ceramic
capacitor. The capacitor should be placed close to the pin.

AVSSO Input Analog ground pin for the 12-bit A/D converter (unit 0). Connect
this pin to a branch from the VSS ground power supply.
Connect the pin to AVCCO via a 0.1-pyF multilayer ceramic
capacitor. The capacitor should be placed close to the pin.

VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter
(unit 0). Connect this pin to VCC if the 12-bit A/D converter is
not to be used.

VREFLO Input Analog reference ground pin for the 12-bit A/D converter (unit
0). Connect this pin to VSS if the 12-bit A/D converter is not to
be used.

AVCC1 Input Analog voltage supply and reference voltage supply pin for the
12-bit A/D converter (unit 1) and D/A converter. This pin also
supplies the analog voltage to the temperature sensor. Connect
this pin to a branch from the VCC power supply. Connect the
pin to AVSS1 via a 0.1-yF multilayer ceramic capacitor. The
capacitor should be placed close to the pin.

AVSS1 Input Analog voltage supply and reference voltage supply pin for the
12-bit A/D converter (unit 1) and D/A converter. This pin also
supplies the analog ground voltage to the temperature sensor.
Connect this pin to a branch from the VSS ground power
supply. Connect the pin to AVCC1 via a 0.1-pyF multilayer
ceramic capacitor. The capacitor should be placed close to the
pin.

R01DS0276EJ0210 Rev.2.10 -zENESAS Page 29 of 232



Oct 02, 2017

RX65N Group, RX651 Group 1. Overview
Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (1/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
177-Pin (MTU, TPU,
TFLGA Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, AID
LFBGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
A1 AVSSO0
A2 AVCCO
A3 VREFLO
A4 P42 IRQ10- ANO002
DS
A5 P46 IRQ14- ANO006
DS
A6 VCC
A7 VSS
A8 P94 D20/A20
A9 VvCC
A10 TRSYNC1 P97 D23/A23
A11 PD6 D6[A6/D6] MTIC5V/ SSLC2-A QMO-B/QIO0-B/ LCD_DA | IRQ6 AN106
MTIOC8A/ SDHI_DO0-B/ TA18-B
POE4# MMC_DO0-B
A12 P60 CSo#
A13 P63 CAS#/
D2[A2/D2)/
CS3#
A14 PE1 D9[A9/D9)/ MTIOC4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1] MTIOC3B/ SMOSI12/ TA15-B
PO18 SSDA12/
TXDX12/
SIOX12/SSLB2-
B
A15 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10)/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B
D2] SSCL12/
RXDX12/SSLB3-
B
B1 P05 IRQ13 DA1
B2 P07 IRQ15 ADTRGO
#
B3 P40 IRQ8-DS | AN00O
B4 P41 IRQ9-DS | ANOO1
B5 P47 IRQ15- AN007
DS
B6 P91 D17/A17 SCK7 AN115
B7 P92 D18/A18 POE4# RXD7/SMISO7/ AN116
SSCL7
B8 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B
B9 TRDATA5 P96 D22/A22
B10 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B
MMC_CMD-B
B11 TRDATA7 PG1 D25
B12 VSS
B13 P64 WE#/D3[A3/
D3)/ICS4#
B14 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO] TA16-B
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RX65N Group, RX651 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (1/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
1 AVSS0
2 P05 IRQ13 DA1
3 AVCC1
4 P03 IRQ11 DAO
5 AVSS1
6 P02 TMCI1 SCK6 IRQ10 AN120
7 P01 TMCIO RXD6/SMISO6/ IRQ9 AN119
SSCL6
8 P00 TMRIO TXD6/SMOSI6/ IRQ8 AN118
SSDA6
9 PF5 IRQ4
10 EMLE
11 PJ5 POES8# CTS2#/RTS2#/
SS2#
12 VSS
13 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO0#/
RTSO#/SSO0#
14 VCL
15 VBATT
16 NC
17 TRST# PF4
18 MD/FINED
19 XCIN
20 XCouT
21 RES#
22 XTAL P37
23 VSS
24 EXTAL P36
25 VCC
26 UPSEL P35 NMI
27 P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCK0
POE10#
28 P33 EDREQ1 MTIOCOD/ RXD6/SMISO6/ | PCKO IRQ3-DS
TIOCDO/ SSCL6/RXDO/
TMRI3/PO11/ SMISO0/SSCLO/
POE4#/ CRX0
POE11#
29 P32 MTIOCOC/ TXD6/SMOSI6/ VSYNC IRQ2-DS
TIOCCO/ SSDAG/TXDO/
TMO3/PO10/ SMOSI0/SSDA0/
RTCIC2/ CTX0/
RTCOUT/ USBO_VBUSEN
POEO#/
POE10#
30 T™S PF3
31 TDI PF2 RXD1/SMISO1/
SSCL1
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RX65N Group, RX651 Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (7/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
145-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA | Control I/O Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC | Interrupt | D/A
N7 TRDATA3 P55 DO[A0/DO]*1/ | MTIOC4D/ ETO_EXOUT/ IRQ10
WAIT#/ TMO3 TXD7*1/
EDREQO SMOSI7*1/
SSDA7*1/CRX1
N8 VSS
N9 uB PC7 A23/CSO# MTIOC3A/ ETO_COL/TXD8/ | MMC_D7-A IRQ14
MTCLKB/ SMOSI8/SSDAS8/
TMO2/PO31/ SMOSI10/
TOCO/ SSDA10/TXD10/
CACREF MISOA-A
N10 TRSYNC P82 EDREQ1 MTIOCA4A/ ETO_ETXD1/ MMC_D4-A
PO28 RMIIO_TXD1/
SMOSI10/
SSDA10/TXD10
N11 PC3 A19 MTIOCA4D/ ETO_TX_ER/ QMO-A/QIO0-A/
TCLKB/PO24 TXD5/SMOSI5/ SDHI_DO-A/
SSDA5 SDSI_DO0-A/
MMC_D0-A
N12 TRSYNC1 P75 CS5# PO20 ETO_ERXDO/ SDHI_D2-A/
RMIIO_RXDO0/ SDSI_D2-A/
SCK11/RTS11# MMC_RES#-A
N13 TRDATA5 P74 A20/CS4# PO19 ETO_ERXD1/
RMII0_RXD1/
SS11#/CTS11#
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 I/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) (3/5)
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
F2 vCC
F3 UPSEL P35 NMI
F4 P32 MTIOCOC/ TXD6/SMOSI6/ IRQ2-DS
TIOCCO/ SSDAG/TXDO/
TMO3/PO10/ SMOSI0/SSDA0/
RTCIC2/ CTX0/
RTCOUT/ USBO_VBUSEN
POEO#/
POE10#
F5 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
F6 PB3 A11 MTIOCOA/ ETO_RX_ER/ SDSI_D3-B LCD_TC
MTIOC4A/ RMIIO_RX_ER/ ON1-B*1
TIOCD3/ SCK6
TCLKD/TMO0/
PO27/POE11#
F7 PB2 A10 TIOCC3/ ETO_RX_CLK/ SDSI_D2-B LCD_TC
TCLKC/PO26 REF50CKO0/ ON2-B*1
CTS6#/RTS6#/
SS6#
F8 PBO A8 MTIC5W/ ETO_ERXD1/ LCD_DA | IRQ12
TIOCA3/PO24 | RMIIO_RXD1/ TAO0-B*
RXD6/SMISO6/
SSCL6
F9 PA7 A7 TIOCB2/PO23 | ETO_WOL/ LCD_DA
MISOA-B TA1-B*1
F10 VSS
G1 P33 EDREQ1 MTIOCOD/ RXD6/SMISO6/ IRQ3-DS
TIOCDO/ SSCL6/RXDO/
TMRI3/PO11/ SMISO0/SSCL0/
POE4#/ CRX0
POE11#
G2 TMS P31 MTIOCA4D/ CTS1#/RTS1#/ IRQ1-DS
TMCI2/PO9/ SS1#/SSLBO-A
RTCIC1
G3 TDI P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB-A
RTCICO/
POES8#
G4 TCK P27 CS7# MTIOC2B/ SCK1/RSPCKB-
TMCI3/PO7 A
G5 P53*2 BCLK
G6 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
G7 PB5 A13 MTIOC2A/ ETO_ETXDO/ SDSI_CLK-B LCD_CL
MTIOC1B/ RMIIO_TXDO0/ K-B*1
TIOCB4/ SCK9/SCK11
TMRI1/PO29/
POE4#
G8 PB4 A12 TIOCA4/PO28 | ETO_TX_EN/ SDSI_CMD-B LCD_TC
RMIIO_TXD_EN/ ONO-B*1
CTSO#/RTSO#/
SSO#/SS11#/
CTS11#/RTS11#
G9 PB1 A9 MTIOCOC/ ETO_ERXDO/ LCD_TC | IRQ4-DS
MTIOC4C/ RMII0_RXDO0/ ON3-B*1
TIOCB3/ TXD6/SMOSI6/
TMCI0/PO25 SSDA6
G10 vCC
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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 /0 Registers (Address Order) (47 / 61)

Address

Module
Symbol

Register Name

Number
of Bits

Register
Symbol

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

000A 0000h

USBO

System Configuration Control Register

SYSCFG

16

16

3,4 PCLKB

2ICLK

USBb

000A 0004h

USBO

System Configuration Status Register 0

SYSSTSO0

16

16

9 PCLKB
or more

Rounded up to the
nearest integer
greaterthan 1+ 9 x
(frequency ratio of
ICLK/PCLKB)*5

USBb

000A 0008h

USBO

Device State Control Register 0

DVSTCTRO

9 PCLKB
or more

Rounded up to the
nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0014h

USBO

CFIFO Port Register

CFIFO

3,4 PCLKB

2ICLK

USBb

000A 0018h

USBO

DOFIFO Port Register

DOFIFO

3,4 PCLKB

2ICLK

USBb

000A 001Ch

USBO

D1FIFO Port Register

D1FIFO

3,4 PCLKB

2ICLK

USBb

000A 0020h

USBO

CFIFO Port Select Register

CFIFOSEL

3,4 PCLKB

2ICLK

USBb

000A 0022h

USBO

CFIFO Port Control Register

CFIFOCTR

3,4 PCLKB

2ICLK

USBb

000A 0028h

USBO

DOFIFO Port Select Register

DOFIFOSEL

3,4 PCLKB

2ICLK

USBb

000A 002Ah

USBO

DOFIFO Port Control Register

DOFIFOCTR

3,4 PCLKB

2ICLK

USBb

000A 002Ch

USBO

D1FIFO Port Select Register

D1FIFOSEL

3,4 PCLKB

2ICLK

USBb

000A 002Eh

USBO

D1FIFO Port Control Register

D1FIFOCTR

3,4 PCLKB

2ICLK

USBb

000A 0030h

USBO

Interrupt Enable Register 0

INTENBO

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0032h

USBO

Interrupt Enable Register 1

INTENB1

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0036h

USBO

BRDY Interrupt Enable Register

BRDYENB

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0038h

USBO

NRDY Interrupt Enable Register

NRDYENB

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 003Ah

USBO

BEMP Interrupt Enable Register

BEMPENB

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 003Ch

USBO

SOF Output Configuration Register

SOFCFG

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0040h

USBO

Interrupt Status Register 0

INTSTSO

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0042h

USBO

Interrupt Status Register 1

INTSTS1

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0046h

USBO

BRDY Interrupt Status Register

BRDYSTS

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0048h

USBO

NRDY Interrupt Status Register

NRDYSTS

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 004Ah

USBO

BEMP Interrupt Status Register

BEMPSTS

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 004Ch

USBO

Frame Number Register

FRMNUM

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 004Eh

USBO

Device State Change Register

DVCHGR

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0050h

USBO

USB Address Register

USBADDR

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0054h

USBO

USB Request Type Register

USBREQ

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0056h

USBO

USB Request Value Register

USBVAL

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0058h

USBO

USB Request Index Register

USBINDX

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 005Ah

USBO

USB Request Length Register

USBLENG

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (53 / 61)
Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000C 1405h |MTU2 |Timer Status Register TSR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1406h |MTU2 |[Timer Counter TCNT 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1408h |MTU2 |Timer General Register A TGRA 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 140Ah |MTU2 |Timer General Register B TGRB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 140Ch |MTU2 |Timer Control Register 2 TCR2 8 8 4,5PCLKA 1,2 ICLK MTU3a
000C 1600h |MTU8 |Timer Control Register TCR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1601h |MTU8 | Timer Mode Register 1 TMDR1 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1602h |MTU8 |Timer I/O Control Register H TIORH 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1603h |MTU8 |Timer I/O Control Register L TIORL 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1604h |MTU8 | Timer Interrupt Enable Register TIER 8 8 4,5PCLKA 1,2 ICLK MTU3a
000C 1606h |MTU8 | Timer Control Register 2 TCR2 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1608h |MTU8 | Timer Counter TCNT 32 32 4,5 PCLKA 1,2 ICLK MTU3a
000C 160Ch |MTU8 |Timer General Register A TGRA 32 32 4,5 PCLKA 1,2 ICLK MTU3a
000C 1610h |MTU8 |Timer General Register B TGRB 32 32 4,5 PCLKA 1,2 ICLK MTU3a
000C 1614h |MTU8 |Timer General Register C TGRC 32 32 4,5 PCLKA 1,2 ICLK MTU3a
000C 1618h |MTU8 |Timer General Register D TGRD 32 32 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A00h |MTU6 | Timer Control Register TCR 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1A01h |MTU7 |Timer Control Register TCR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A02h |MTU6 | Timer Mode Register 1 TMDR1 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A03h |MTU7 |Timer Mode Register 1 TMDR1 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A04h |MTU6 |Timer I/O Control Register H TIORH 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A05h |MTU6 | Timer I/O Control Register L TIORL 8 8 4,5PCLKA 1,2 ICLK MTU3a
000C 1A06h |MTU7 |Timer I/O Control Register H TIORH 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A07h |MTU7 |[Timer I/O Control Register L TIORL 4,5 PCLKA 1,2ICLK MTU3a
000C 1A08h |MTU6 | Timer Interrupt Enable Register TIER 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1A09h |MTU7 |Timer Interrupt Enable Register TIER 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A0OAh |MTU Timer Output Master Enable Register B TOERB 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1AOEh |MTU Timer Output Control Register 1B TOCR1B 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1AOFh |MTU Timer Output Control Register 2B TOCR2B 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1A10h |MTU6 | Timer Counter TCNT 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A12h |MTU7 |Timer Counter TCNT 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1A14h |MTU Timer Cycle Data Register B TCDRB 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1A16h |MTU Timer Dead Time Data Register B TDDRB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A18h |MTU6 |Timer General Register A TGRA 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A1Ah |MTU6 |Timer General Register B TGRB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A1Ch |[MTU7 |[Timer General Register A TGRA 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1A1Eh |MTU7 |Timer General Register B TGRB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A20h |MTU Timer Subcounter B TCNTSB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A22h |MTU Timer Cycle Buffer Register B TCBRB 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1A24h |MTU6 |Timer General Register C TGRC 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A26h |MTU6 |Timer General Register D TGRD 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1A28h |MTU7 |Timer General Register C TGRC 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A2Ah |MTU7 |[Timer General Register D TGRD 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A2Ch |MTU6 | Timer Status Register TSR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A2Dh |MTU7 |Timer Status Register TSR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1A30h |MTU Timer Interrupt Skipping Set Register 1B TITCR1B 8 8 4,5PCLKA 1,2 ICLK MTU3a
000C 1A31h |MTU Timer Interrupt Skipping Counter 1B TITCNT1B 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1A32h |MTU Timer Buffer Transfer Set Register B TBTERB 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1A34h |MTU Timer Dead Time Enable Register B TDERB 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1A36h |MTU Timer Output Level Buffer Register B TOLBRB 8 8 4,5 PCLKA 1,2 ICLK MTU3a
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (56 / 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000D 006Ch |SCI11  |[I2C Status Register SISR 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 006Dh |SCI11 | SPI Mode Register SPMR 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 006Eh |SCI11 | Transmit Data Register H TDRH 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 006Fh |SCI11 |Transmit Data Register L TDRL 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 006Eh |SCI11 | Transmit Data Register HL TDRHL 16 16 5,6 PCLKA 1to 3 ICLK SCli
000D 006Eh |SCI11 Transmit FIFO Data Register FTDR.H 8 8 3,4 PCLKA 1,2ICLK SCli
000D 006Fh |SCI11 [ Transmit FIFO Data Register FTDR.L 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 006Eh |SCI11 [Transmit FIFO Data Register FTDR 16 16 5,6 PCLKA 1to 3 ICLK SCli
000D 0070h |SCI11 |Receive Data Register H RDRH 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0071h |SCI11 |Receive Data Register L RDRL 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0070h | SCI11 Receive Data Register HL RDRHL 16 16 5,6 PCLKA 1to 3 ICLK SCli
000D 0070h |SCI11  |Receive FIFO Data Register FRDR.H 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0071h | SCI11 Receive FIFO Data Register FRDR.L 8 8 3,4 PCLKA 1,2ICLK SCli
000D 0070h |SCI11  |Receive FIFO Data Register FRDR 16 16 5,6 PCLKA 1to 3 ICLK SCli
000D 0072h |SCI11 | Modulation Duty Register MDDR 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0073h |SCI11 |Data Comparison Control Register DCCR 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0074h | SCI11  |FIFO Control Register FCR.H 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0075h | SCI11 FIFO Control Register FCR.L 8 8 3,4 PCLKA 1,2ICLK SCli
000D 0074h | SCI11  |FIFO Control Register FCR 16 16 5,6 PCLKA 1to 3 ICLK SCli
000D 0076h |SCI11 |FIFO Data Count Register FDR.H 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0077h |SCI11  [FIFO Data Count Register FDR.L 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0076h [SCI11 |FIFO Data Count Register FDR 16 16 5,6 PCLKA 1t0 3 ICLK SCli
000D 0078h |SCI11 |Line Status Register LSR.H 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0079h |SCI11  |Line Status Register LSR.L 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0078h |SCI11 |Line Status Register LSR 16 16 5,6 PCLKA 1to 3 ICLK SCli
000D 007Ah |SCI11  |Comparison Data Register CDR.H 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 007Bh |SCI11 | Comparison Data Register CDR.L 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 007Ah |SCI11 |Comparison Data Register CDR 16 16 5,6 PCLKA 1to 3 ICLK SCli
000D 007Ch |SCI11 | Serial Port Register SPTR 8 8 3,4 PCLKA 1,2 ICLK SCli
000D 0100h |RSPIO [RSPI Control Register SPCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0101h |RSPIO [RSPI Slave Select Polarity Register SSLP 8 8 3,4 PCLKA 1,21CLK RSPIc
000D 0102h |RSPIO [RSPI Pin Control Register SPPCR 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 0103h |RSPI0O |RSPI Status Register SPSR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0104h |RSPIO0 |RSPI Data Register SPDR 32 8,3126, 3,4 PCLKA 1,2ICLK RSPIc
000D 0108h |RSPIO [RSPI Sequence Control Register SPSCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0109h |RSPIO |RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 010Ah |RSPIO |[RSPI Bit Rate Register SPBR 8 8 3,4 PCLKA 1,2ICLK RSPIc
000D 010Bh |RSPI0 |RSPI Data Control Register SPDCR 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 010Ch |RSPIO |RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 010Dh |RSPIO |RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 010Eh |RSPIO |RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 010Fh |RSPIO |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKA 1,2 ICLK RSPIc
000D 0110h  |RSPI0 |RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0112h  |RSPI0O |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 0114h  |RSPI0 |RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 0116h  |RSPI0O [RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 0118h  |RSPI0 |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKA 1,2ICLK RSPIc
000D 011Ah  |RSPIO |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKA 1,2 ICLK RSPIc
000D 011Ch |RSPI0O [RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKA 1,2ICLK RSPIc
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RX65N Group, RX651 Group

5. Electrical Characteristics

Note 6. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.
Note 7. Reference value

Table 5.6 DC Characteristics (3) (Products for products with at least 1.5 Mbytes of code flash
memory)
Conditions: VCC = AVCCO = AVCC1=VCC_USB=2.7t03.6V, 2.7V < VREFHO0 £ AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
Ta=Topr
D version G version ) »
Item Symbol Unit | Test Conditions
Typ. | Max. | Typ. | Max.
Supply Max.*2 lec®® | — | 60 | — | 73 | mA |ICLK =120 MHz
current*! Normal | Peripheral function clock signal supplied*4 26 | — 26 — PCLKA =120
Peripheral function clock signal stopped*4 13 — 13 — MHz
_ ' : _ PCLKB = 60 MHz
& |Core Peripheral function clock signal stopped*4 17 — 17 — PCLKC = 60 MHz
g |Mark PCLKD = 60 MHz
@ | Sleep mode: The clock signal to peripheral modules 20 38 20 52 FCLK = 60 MHz
T |is supplied*4 BCLK = 120 MHz
08’_ All-module-clock-stop mode (reference value) 9 26 9 39 II\BII(I:-lLK pin = 60
z
°
& |Increased by BGO | Reading from the code flash 6 — 6 —
Q. . .
@ | operation memory while the data flash
S |*7 memory is being programmed
= Reading from the code flash 7 — 7 —
memory while the code flash
memory is being programmed
Increased by Trusted Secure IP operation — 12 — 12
Low-speed operating mode 1: Supply of the clock signal 1.6 — 1.6 — All clocks 1 MHz
to peripheral modules is stopped*4
Low-speed operating mode 2: Supply of the clock signal 1.6 — 1.6 — All clocks 32.768
to peripheral modules is stopped*4 kHz
Software standby mode 1.6 13 16 | 224
Power supplied to standby RAM and USB resume 155 | 70 | 155 | 98 MA
(] . .
g detecting unit (USBO only)
E, Power not supplied | Power-on reset circuit and low- 115 | 42 | 115 | 54
g |to standby RAM power consumption function
S |and USB resume | disabled*5
o | detecting unit Power-on reset circuit and low- 49 | 32 | 49 | 47
§ (USBO only) power consumption function
£ enabled*6
2 Increased by RTC | When a low C; crystal is in use 1 — 1 —
§ operation When a standard C|_ crystal is 2 — 2 —
in use
RTC operating while When a crystal oscillator for low 0.9 — 0.9 — Veartr =2.0V,
VCC is off (with the clock loads is in use VCC=0V
battery backup function, 16 _ 16 _ VgarT = 3.3V,
only the RTC and sub- VCC =0V
clock oscillator operate) [\yhen a orystal oscillator for 17 [ — [ 17 ] = Vearr =20V,
standard clock loads is in use VCC=0V
3.3 —_— 3.3 —_— VBATT =3.3 V,
VCC=0V
Inrush current on Inrush current*8 lrRus | — | 180 | — | 130 | mA
returning from deep - 8 E — 10 — 10 c
software standby mode Energy of inrush current RUSH . . M

Note 1.

Note 3.

[D version]

lcc Max. = 0.38 x f + 14 (max. operation in high-speed operating mode)

lcc Typ. = 0.18 x f + 4 (ICLK 1 MHz max) (normal operation in high-speed operating mode)
lcc Typ. = 0.4 x f + 1.2 (low-speed operating mode 1)
lcc Max. = 0.2 x f + 14 (sleep mode)

[G version]

Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripheral modules is stopped in this state.
Icc depends on f (ICLK) as follows. (ICLK/PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:10:5 when EXTAL = 12 MHz)
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.22 Timing of Recovery from Low Power Consumption Modes (2)

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
. ) Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time after cancellation of deep software standby mode tpbsey — — 0.9 ms Figure 5.13
Wait time after cancellation of deep software standby mode tosBYwT 23 — 24 tieye
Oscillator | | —l | | | | |
IRQ 4 0
Deep software standby reset 5 v
(Low is valid)
Internal reset %
(Low is valid) «
Deep software standby mode
tosey
> «— tpsgywr
Reset exception handling start
Figure 5.13 Deep Software Standby Mode Cancellation Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

CSWWAIT:2
WRON:1 .
WDON:1 "
CSWOFF:2
CSON:0 WDOFF:1"
TW1 TWZ Tend Tn1 TnZ
e[\ f N\ S
Byte strobe mode
l—>| tan le—>] tap
A23 to A0
1-write strobe mode
e taD l«—>| taD
A23 to A1
<> tBCD tBCD
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
> tCSD tCSD
CS7#to CSO#
tWRD tWRD
WR1# to WRO#, WR# (Write)
twop
| twon
D31 to DO (Write) —

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

Figure 5.19 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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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. Ele

ctrical Characteristics

RSPI Simple SPI
bt
SSLAO SSni# \ r 3
input input N « 7Z \
| tew tiac
RSPCKA  SCKn 4 3 5
CPOL=0 CKPOL=0 /] \
input input PR
RSPCKA  SCKn — T
CPOL=1 CKPOL=1 N /—\_; / \
input input N
tOH tOD tREL
[ €—>
R r’l’ A RN
MISOA SMISOn Q MSB OUT §< DATA >§ LSB OUT X MSB IN MSB OUT
output output 4 o L +*
p2J
tor, tor
ff
MOSIA SMOSIn \ /
input input DATA >—< LSBIN ) { MSBIN
(n=0to 7,
Figure 5.49 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI tro
SSLAO Ssn# \ - 3
input input - « _Z \
M tLeap N 7 tiac
CPOLZD  CKPOL=1 N ] /
input B input B 7 N—
RSPCKA  SCKn L Z(—
CPOL=1 CKPOL=0 \ A\
input input s
tsa ton too treL
) —
L
MISOA SMISOn LSB OUT >
output output (Last data) MSB OUT >§: . DATA I LSB OUT MSB OUT
)y le—
tsu tH tDr, Df
—>,
input input
(n=0t07,12)
Figure 5.50 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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RX65N Group, RX651 Group 5. Electrical Characteristics

5.12 Boundary Scan

Table 5.56 Boundary Scan Characteristics
Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgprr=2.71t0 3.6 V, 2.7 V = VREFHO < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
Ta=Topr,
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

Item Symbol Min. Typ. Max. Unit Conditions
TCK clock cycle time trekeye 100 — — ns Figure 5.83
TCK clock high pulse width trekH 45 — — ns
TCK clock low pulse width trekL 45 — — ns
TCK clock rise time trekr — — 5 ns
TCK clock fall time treke — — 5 ns
TRST# pulse width tTRSTW 20 —_ — tTCKcyc Figure 5.84
TMS setup time trmss 20 — — ns Figure 5.85
TMS hold time trmsH 20 — — ns
TDI setup time trois 20 — — ns
TDI hold time tTDIH 20 — — ns
TDO data delay time troop — — 40 ns

trekeye
trekn
trexe
TCK -
N
P treke troke
Figure 5.83 Boundary Scan TCK Timing
TCK
RES# _\ /
TRST#
((
)Y
trrsTw
Figure 5.84 Boundary Scan TRST# Timing
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] ]
P-LFBGA176-13x13-0.80 | PLBGO176GA-A | BP-176/BP-176V | 0.459
SR Bl SUEE
X4 E
[ | <
=]y [s] <
E
R | 0000000PO0O00000 @
P QOO0 O0V0POOOOOOO Reference Dimension in Milimeters
N | 0O0O0000DO00000GC Symbol [y N v
M | 0OO0O0000POOOOOOGC n om ax
L | oooco 0000 5] D — | 130 | —
K | 0000 0000 =
J | oooo 0000 E — | 180 | —
H Q_(‘\_Q% Q_A_Q% v 0‘15
s | 0O0OO 0000
F | 0000 0000 w — | — | o020
E | 0OOCO 0000 A 140
D oooooooggooooooo :
c | 0000000 OOOO0OO00 A+ | 035 | 040 | 0.45
B | 0OO0O0000POOOOO00 ] 080
A | 0O0O00QOOOO000O0C :
b 045 | 050 | 055
12 3 4 51617 8 910 1121314 15 X _ - 0.08
2b [$Tox @[S]A B] y — | — ] o010
Y E— —_— 0.2
o [ — | — [ —
el [— [ — [ —
(Zo] | — | 090 | —
(ze] | — | 090 | —
Figure B 176-Pin LFBGA (PLBG0O176GA-A)
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP176-24x24-0.50 | PLQP0176KB-A | 176P6Q-A/FP-176E/FP-176EV | 189 |

NOTE)
1. DIMENSIONS "#1" AND "2"
DO NOT INCLUDE MOLD FLASH.
. DIMENSION "+3" DOES NOT
INCLUDE TRIM OFFSET.

N

b1

]
c

Dimension in Millimeters

Symeel | Min | Nom | Max
D 239240241
E 23.9 1 24.0 | 241
A | — | 14| —
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — | 17
A, 10.05] 0.1 |0.15

Terminal cross section

R b, 10.15]0.20 | 0.25
R i WIS s e
e c 0.09 |0.1 0.20
J( {........ sttt ettt et tatatatal ............ln/m n\, < L 77 Cq 0.1‘2‘2
0 0° | — 8°
VTS . L el [— 05—
= S e ——— =1 Tous
Detail F y _ _ 0.10
Zp | — [125 ] —
Ze | — [125] —
L |035] 0.5 |0.65
L, | — 10 | —
Figure C 176-Pin LFQFP (PLQP0176KB-A)
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RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP144-20x20-0.50 PLQPO144KA-B — 1.2
Ho Unit: mm
. "o
108 73
AARARARRAARARAAARRANARARAAAAAAAAARAR J
100 = =72
[==1 =
- -
= E 7%
= =
= Z/ S
HHHHﬂHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
1 36 WOTE 4
Index area NOTE)
NOTE 3 1. DIMENSIONS ™1 AND 2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT INCLUDE TRIM OFFSET.
3. PIM 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
F LOCATED WITHIN THE HATCHED AREA_
_h\{ 4. CHAMFERS AT CORNERS ARE OPTIONAL. SIZE MAY VARY.
: T T T T T T T T T i ::y Referance | Dimensions in milimeters
g ’3bp symeel | min | Nom | Max
= D | 199 | 200 | 201
E 199 | 200 | 201
A | — | 14 ] —
Ho | 218 | 220 | 222
He | 218 | 220 | 222
N R | = | =] 22
< g W : : ;‘,Sj Ay | 005| — | 015
| i
N I S by | 017 | 020 [ 027
b T‘ c 009 | — | 020
i 8 o0 | 35| &
Lt g | — | 05| —
Detail F 2 = =
y — | — |oos
Ly 045 06 | 0.7
L1 — 10 —
Figure E 144-Pin LFQFP (PLQP0144KA-B)
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