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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
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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.
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RX65N Group, RX651 Group

1. Overview

Table 1.1 Outline of Specifications (7/9)

Classification = Module/Function

Description

SD host interface (SDHI)*3

e 1 channel

o Transfer speed: Supports high-speed mode (25 MB/s) and default speed mode (12.5 MB/s)
¢ One interface for SD memory and I/O cards (supporting 1- and 4-bit SD buses)
o SD specifications

Part 1: Physical Layer Specification Ver. 3.01 compliant (DDR not supported)
Part E1: SDIO Specification Ver. 3.00

Error checking: CRC7 for commands and CRC16 for data

o Interrupt requests: Card access interrupt, SDIO access interrupt, card detection
interrupt

DMA transfer requests: SD_BUF write and SD_BUF read

e Support for card detection and write protection

SD slave interface (SDSI)*3

1 channel

Compliant with the SDIO Card Specification Ver.2.00 (CSA is not supported)
1-bit SD/4-bit SD/SPI mode

SDIO Proprietary command is supported

SD/SPI Mandatory command is supported

Interrupt requests: 6

MMC host interface (MMCIF)

1 channel

Transfer speed: Data transfer mode (30 MB/s), backward compatible mode (25 MB/s)
Compliant with JEDEC STANDARD JESD84-A441 (DDR is not supported)

Interface for Multimedia Cards (MMCs)

Device buses: Support for 1-, 4-, and 8-bit MMC buses

Interrupt requests: Card detection interrupt, error/timeout interrupt, normal operation
interrupt

DMA transfer requests: CE_DATA write and CE_DATA read

Support for card detection, boot operation, high priority interrupt (HPI)

Parallel data capture unit (PDC)

1 channel

Acquisition of synchronization through external 8-bit horizontal and vertical
synchronization signals

Setting of the image size when clipping of the output for a one-frame image is required

Graphic-LCD controller (GLCDC)

1 channel

Various data formats and LCD panels are supported

Superposition of 3 planes (single-color background, graphic 1, graphic 2)

32- and 16-bpp color data and 8-, 4-, and 1-bit CLUT data formats are supported

2D drawing engine (DRW2D)

1 channel
Vector drawing (straight lines, triangles, and circles)
Bit blitting (with support for filling, copying, stretching, and rotation)
Bus master function for input and output of frame buffer data
32-, 16-, and 8-bit pixel graphics data are supported
o Bus master function for input of texture data
Input of texture data (32, 24, 16, 8, 4, 2, or 1 bit) are supported.
Run length encoding is supported
A CLUT is installed and index data can be converted into color data
* Two rendering modes are supported (register mode and display list mode)
e Performance counting
o Interrupts in response to completion of rendering and processing of the display list
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RX65N Group,

RX651 Group

1. Overview

Oct 02, 2017

Table 1.2 Code Flash Memory Capacity and Comparison of Functions for Different Packages (1/2)
Products | Products with 1 Mbyte of | Products with at least 1.5 Mbytes of code
code flash memory or less flash memory
Functions Package 1:3 ':irl:ss’ 100 Pins 11-',/76 l:i:ss’ 113 :255, 100 Pins
ﬁzﬁogash Code Flash Memory Capacity 512 Kb}/:e“sll/gzz Kbytes 1.5 Mbytes/2 Mbytes
Dual bank function Not available Available
BGO function Not available Available
Data Flash Memory Not available 32 Kbytes
RAM 256 Kbytes (256 Kbytes + 382?&3&2?? expansion RAM)
External bus External bus width 16/8 bits 32/16/8 bits 16/8 bits
SDRAM area controller Available Not available Available Not available
DMA DMA controller Ch.0to7
Data transfer controller Available
EXDMA controller Ch.0and 1
Timers 16-bit timer pulse unit Ch.0to5
Multi-function timer pulse unit 3 Ch.0to 8
Port output enable 3 Available
Programmable pulse generator Ch.0and 1
8-bit timers Ch.0to3
Compare match timer Ch.0to3
Compare match timer W Ch.0and 1
Realtime clock Available
Watchdog timer Available
Independent watchdog timer Available
Communication | Ethernet controller Ch. 0 (only for RX65N group)
function DMA Controller for the Ethernet Ch. 0 (only for RX65N group)
Controller
USB 2.0 FS host/function module Ch.0
Serial communications interfaces Ch.0to 9 Ch.0t0 3, 5, Ch.0to9 Ch.0t0 3, 5,
(SClg) 6,8and 9 6,8and 9
Serial communications interfaces Ch. 12
(SCIh)
Serial communications interfaces Ch. 10 and 11
(SCli)
I2C bus interfaces Ch.0and 2 Ch.0to2 Ch.0and 2
Serial peripheral interface Ch.0to2
CAN module Ch.0and 1
Quad serial peripheral interface Ch.0
SD host interface Available
SD slave interface Available
MMC host interface Available
Parallel data capture unit Available Not available Available Not available
Graphics Graphic-LCD controller Not available Available
2D drawing engine Not available Available
RO1DS0276EJ0210 Rev.2.10 RENESAS Page 11 of 232



RX65N Group, RX651 Group

1. Overview

Table 1.4 Pin Functions (5/8)
Classifications Pin Name 110 Description
Ethernet controller REF50CKO Input 50-MHz reference clocks. These pins input reference signals for
transmission/reception timings in RMIl mode.
RMIIO_CRS_DV Input Indicate that there are carrier detection signals and valid
receive data on RMII0_RXD1 and RMII0_RXDO in RMII mode.
RMII0_TXDO, RMII0_TXD1 Output  2-bit transmit data in RMIl mode

RMII0_RXDO0, RMII0_RXD1 Input

2-bit receive data in RMII mode

RMIIO_TXD_EN Output  Output pins for data transmit enable signals in RMII mode

RMII0_RX_ER Input Indicate an error has occurred during reception of data in RMII
mode.

ETO_CRS Input Carrier detection/data reception enable pins

ETO_RX_DV Input Indicate that there are valid receive data on ETO_ERXD3 to
ETO_ERXDO.

ETO_EXOUT Output  General-purpose external output pins

ETO_LINKSTA Input Input link status from the PHY-LSI.

ETO_ETXDO to ETO_ETXD3  Output

4 bits of MIl transmit data

ETO_ERXDO to ETO_ERXD3  Input

4 bits of Ml receive data

ETO_TX_EN Output  Transmit enable pins. Function as signals indicating that
transmit data is ready on ETO_ETXD3 to ETO_ETXDO.

ETO_TX_ER Output  Transmit error pins. Function as signals notifying the PHY-LSI of
an error during transmission.

ETO_RX_ER Input Receive error pins. Function as signals to recognize an error
during reception.

ETO_TX_CLK Input Transmit clock pins. These pins input reference signals for
output timings from ETO_TX_EN, ETO_ETXD3 to ETO_ETXDO,
and ETO_TX_ER.

ETO_RX_CLK Input Receive clock pins. These pins input reference signals for input
timings to ETO_RX_DV, ETO_ERXD3 to ETO_ERXDO, and
ETO_RX_ER.

ETO_COL Input Input collision detection signals.

ETO_WOL Output Receive Magic packets.

ETO_MDC Output  Output reference clock signals for information transfer via
ETO_MDIO.

ETO_MDIO 1/0 Input or output bidirectional signals for exchange of
management information between this MCU and the PHY-LSI.

USB 2.0 host/function VCC_USB Input Power supply pins
module VSS_USB Input Ground pins

USBO_DP 1/0 Input or output USB transceiver D+ data.

USBO_DM /10 Input or output USB transceiver D- data.

USBO_EXICEN Output  Connect to the OTG power IC.

USBO0_ID Input Connect to the OTG power IC.

USB0O_VBUSEN Output USB VBUS power enable pins

USB0_OVRCURA/ Input USB overcurrent pins

USBO_OVRCURB

USBO_VBUS Input USB cable connection/disconnection detection input pins

CAN module CRX0, CRX1, CRX1-DS Input Input pins
CTX0, CTX1 Output  Output pins
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RX65N Group, RX651 Group

1. Overview

1.5

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.

Pin Assignments

A B C D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 | VvSS | vcC | PG7 PA6 PBO P72 PB4 | vss | vcCc | Pct1 | 15
14| PE1 PEO | VSS PE7 PG3 PAO PA1 PA2 PA7 | vCC | PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 | vCC | PG2 | PG4 | PG6 PA3 | VSS P71 PB3 PB7 PCO | PC2 P76 | 13
12| P60 VSS P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 | PC4 P80 | 12
11| PD6 PG1 | vCC P61 P81 P82 Pcé | vce | 11
10| P97 PD4 | PGO PD7 PC5 PC7 P83 | VSS | 10
9| vcc | pes | Pp3 | PDs RX65N Group, RX651 Group Pso | P51 | P52 | P53 |9
8| P9sa | PD1 | PD2 | vss (1 77-Pin TFLGA) P55 P54 P10 P11 |8
(Upper Perspective View)
7| vss P92 PDO P95 P85 P84 P57 P56 | 7
VSS_ | USBO_
6| vcc | P91 P90 P93 PJ1 PJO USB op | 8
VCC_ | USBO_
5| P46 P47 P45 P44 NC PJ2 P12 USE v | 8
4| P42 P41 P43 P00 | VSS |BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 | 4
3 |VREFLO| P40 |[VREFHO| P03 PF5 PJ3 FmDE/D RES# | P34 PF2 PFO P24 P22 P87 P16 |3
2| AVCCO| P07 |AVCC1| P02 | EMLE | VCL [XCOUT| VSs | vcc P32 P30 P26 P23 P17 P20 | 2
1|AVSSO | P05 | AVSS1 | PO1 PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 | vCC | VSS P21 |1
A B C D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and /O port pins. For the pin configuration,
see Table 1.5, List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.3 Pin Assignment (177-Pin TFLGA)
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RX65N Group, RX651 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (7/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
134 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
135 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEX0
DO[A0/DO] TA16-B
136 P64 WE#/D3[A3/
D3]/CS4#
137 P63 CASH#/
D2[A2/D2)/
CS3#
138 P62 RAS#/
D1[A1/D1)/
CS2#
139 P61 SDCS#/
DO[AQ/DO)/
CS1#
140 VSS
141 P60 CSOo#
142 VvCC
143 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B
MMC_D1-B
144 TRDATA7 PG1 D25
145 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
146 TRDATA6 PGO D24
147 PD5 D5[A5/D5] MTIC5W/ SSLC1-A QSPCLK-B/ LCD_DA | IRQ5 AN113
MTIOC8C/ SDHI_CLK-B/ TA19-B
POE10# MMC_CLK-B
148 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B
MMC_CMD-B
149 TRSYNC1 P97 D23/A23
150 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B
151 VSS
152 TRDATA5 P96 D22/A22
153 VCC
154 PD2 D2[A2/D2] MTIOC4D/TIC2 | MISOC-A/CRX0 QIO2-B/SDHI_D2- LCD_DA | IRQ2 AN110
B/MMC_D2-B TA22-B
155 TRDATA4 P95 D21/A21
156 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B
157 P94 D20/A20
158 PDO DO[A0/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
159 P93 D19/A19 POEO# CTS7#/RTST#/ AN117
SS7#
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RX65N Group, RX651 Group 2. CPU

2.3 Accumulator

The accumulator (ACCO or ACC1) is a 72-bit register used for DSP instructions. The accumulator is handled as a 96-bit
register for reading and writing. At this time, when bits 95 to 72 of the accumulator are read, the value where the value of
bit 71 is sign extended is read. Writing to bits 95 to 72 of the accumulator is ignored. ACCO is also used for the multiply
and multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in
ACCO0 is modified by execution of the instruction.

Use the MVTACGU, MVTACHI, and MVTACLO instructions for writing to the accumulator. The MVTACGU,
MVTACHI, and MVTACLO instructions write data to bits 95 to 64, the higher-order 32 bits (bits 63 to 32), and the
lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions for reading data from the accumulator. The
MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions read data from the guard bits (bits 95 to 64), higher-
order 32 bits (bits 63 to 32), the middle 32 bits (bits 47 to 16), and the lower-order 32 bits (bits 31 to 0), respectively.

R01DS0276EJ0210 Rev.2.10 RENESAS Page 80 of 232
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (32 / 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 A132h |SCI9 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClg,

SClih,
SCli
0008 ACOOh | SDHI Command Register SDCMD 32 32 2, 3PCLKB 2ICLK SDHI
0008 AC08h | SDHI Argument Register SDARG 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC10h | SDHI Data Stop Register SDSTOP 32 32 2, 3 PCLKB 2ICLK SDHI
0008 AC14h | SDHI Block Count Register SDBLKCNT 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC18h [ SDHI Response Register 10 SDRSP10 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC20h | SDHI Response Register 32 SDRSP32 32 32 2, 3PCLKB 2ICLK SDHI
0008 AC28h | SDHI Response Register 54 SDRSP54 32 32 2,3 PCLKB 2 ICLK SDHI
0008 AC30h | SDHI Response Register 76 SDRSP76 32 32 2, 3PCLKB 2ICLK SDHI
0008 AC38h |SDHI SD Status Register 1 SDSTS1 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC3Ch |SDHI SD Status Register 2 SDSTS2 32 32 2, 3 PCLKB 2ICLK SDHI
0008 AC40h | SDHI SD Interrupt Mask Register 1 SDIMSK1 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC44h | SDHI SD Interrupt Mask Register 2 SDIMSK2 32 32 2,3 PCLKB 2 ICLK SDHI
0008 AC48h | SDHI SDHI Clock Control Register SDCLKCR 32 32 2, 3PCLKB 2ICLK SDHI
0008 AC4Ch |SDHI Transfer Data Size Register SDSIZE 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC50h | SDHI Card Access Option Register SDOPT 32 32 2, 3 PCLKB 2ICLK SDHI
0008 AC58h | SDHI SD Error Status Register 1 SDERSTS1 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC5Ch | SDHI SD Error Status Register 2 SDERSTS2 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC60h | SDHI SD Buffer Register SDBUFR 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC68h | SDHI SDIO Mode Control Register SDIOMD 32 32 2,3 PCLKB 2ICLK SDHI
0008 AC6Ch | SDHI SDIO Status Register SDIOSTS 32 32 2, 3PCLKB 2ICLK SDHI
0008 AC70h | SDHI SDIO Interrupt Mask Register SDIOIMSK 32 32 2,3 PCLKB 2ICLK SDHI
0008 ADBOh | SDHI DMA Transfer Enable Register SDDMAEN 32 32 2,3 PCLKB 2ICLK SDHI
0008 ADCOh | SDHI SDHI Software Reset Register SDRST 32 32 2,3 PCLKB 2ICLK SDHI
0008 ADC4h [ SDHI Version Register SDVER 32 32 2,3 PCLKB 2 ICLK SDHI
0008 ADEOh | SDHI Swap Control Register SDSWAP 32 32 2, 3PCLKB 2ICLK SDHI
0008 BOOOh |CAC CAC Control Register 0 CACRO 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO1h |CAC CAC Control Register 1 CACR1 8 8 2, 3 PCLKB 2ICLK CAC
0008 B0OO2h |CAC CAC Control Register 2 CACR2 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO3h |CAC CAC Interrupt Request Enable Register CAICR 8 8 2,3 PCLKB 2ICLK CAC
0008 B0O0O4h |CAC CAC Status Register CASTR 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO6h |CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2,3 PCLKB 2ICLK CAC
0008 BOO8h |CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2, 3PCLKB 2ICLK CAC
0008 BOOAh |CAC CAC Counter Buffer Register CACNTBR 16 16 2,3 PCLKB 2ICLK CAC
0008 B08Oh |DOC DOC Control Register DOCR 8 8 2, 3 PCLKB 2 ICLK DOC
0008 B082h |DOC DOC Data Input Register DODIR 16 16 2, 3PCLKB 2ICLK DOC
0008 B084h |DOC DOC Data Setting Register DODSR 16 16 2,3 PCLKB 2 ICLK DOC
0008 B100h |ELC Event Link Control Register ELCR 8 8 2,3 PCLKB 2 ICLK ELC
0008 B101h |ELC Event Link Setting Register 0 ELSRO 8 8 2,3 PCLKB 2ICLK ELC
0008 B104h |ELC Event Link Setting Register 3 ELSR3 8 8 2,3 PCLKB 2ICLK ELC
0008 B105h |ELC Event Link Setting Register 4 ELSR4 8 8 2,3 PCLKB 2ICLK ELC
0008 B108h [ELC Event Link Setting Register 7 ELSR7 8 8 2,3 PCLKB 2ICLK ELC
0008 B10Bh |ELC Event Link Setting Register 10 ELSR10 8 8 2,3 PCLKB 2ICLK ELC
0008 B10Ch |ELC Event Link Setting Register 11 ELSR11 8 8 2,3 PCLKB 2ICLK ELC
0008 B10Dh |ELC Event Link Setting Register 12 ELSR12 8 8 2,3 PCLKB 2ICLK ELC
0008 B10Eh |ELC Event Link Setting Register 13 ELSR13 8 8 2,3 PCLKB 2ICLK ELC
0008 B110h  |ELC Event Link Setting Register 15 ELSR15 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B111h  |ELC Event Link Setting Register 16 ELSR16 8 8 2,3 PCLKB 2ICLK ELC
0008 B113h |ELC Event Link Setting Register 18 ELSR18 8 8 2,3 PCLKB 2ICLK ELC
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (38 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK 2 PCLK ICLK < PCLK Function
0008 COC1h |PORT1 [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COC2h |PORT2 [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC3h |PORT3 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COC4h |PORT4 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC5h |PORTS | Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC6h |PORT6 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COC7h |PORT7 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COC8h |PORTS8 [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COC9h |PORT9 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COCAh |PORTA |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 COCBh |PORTB | Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COCCh |PORTC [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COCDh |PORTD |[Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COCEh |PORTE [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COCFh |PORTF [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CODOh |PORTG | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 COD2h |PORTJ |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COEOh |PORTO [Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE1h |PORT1 [Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COE2h |PORT2 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE5h |PORT5 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE7h |PORT7 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COE8h |PORTS8 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COESh |PORT9 |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COEAh |PORTA |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COEBh |PORTB |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COECh |PORTC |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COEDh |PORTD | Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COEEh |PORTE |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COFOh | PORTG |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COF2h |PORTJ [Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C100h |MPC CS Output Enable Register PFCSE 8 8 2,3 PCLKB 2ICLK MPC
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of /0 Registers (Address Order) (42 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C282h |SYSTE |Deep Standby Interrupt Enable Register 0 DPSIERO 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C283h |SYSTE |Deep Standby Interrupt Enable Register 1 DPSIER1 8 8 4,5 PCLKB 2,3 ICLK Low
M Power
Consum
ption
0008 C284h |SYSTE |Deep Standby Interrupt Enable Register 2 DPSIER2 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C285h |SYSTE |Deep Standby Interrupt Enable Register 3 DPSIER3 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C286h |SYSTE |Deep Standby Interrupt Flag Register 0 DPSIFRO 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C287h |SYSTE |Deep Standby Interrupt Flag Register 1 DPSIFR1 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C288h |SYSTE |Deep Standby Interrupt Flag Register 2 DPSIFR2 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C289h |SYSTE |Deep Standby Interrupt Flag Register 3 DPSIFR3 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C28Ah |SYSTE |Deep Standby Interrupt Edge Register 0 DPSIEGRO 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C28Bh |SYSTE |Deep Standby Interrupt Edge Register 1 DPSIEGR1 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consum
ption
0008 C28Ch |SYSTE |Deep Standby Interrupt Edge Register 2 DPSIEGR2 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C28Dh |SYSTE |Deep Standby Interrupt Edge Register 3 DPSIEGR3 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consum
ption
0008 C290h |SYSTE |Reset Status Register 0 RSTSRO 8 8 4,5 PCLKB 2,3ICLK Resets
M
0008 C291h |SYSTE |Reset Status Register 1 RSTSR1 8 8 4,5PCLKB 2,3ICLK Resets
M
0008 C293h |SYSTE |[Main Clock Oscillator Forced Oscillation Control MOFCR 8 8 4,5PCLKB 2, 3ICLK Clock
M Register Generat
ion
Circuit
0008 C294h |SYSTE |High-Speed On-Chip Oscillator Power Supply Control | HOCOPCR 8 8 4,5 PCLKB 2, 3ICLK Clock
M Register Generat
ion
Circuit
0008 C296h |FLASH |Flash P/E Protect Register FWEPROR 8 8 2ICLK Flash
0008 C297h |SYSTE |Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4,5 PCLKB 2, 3ICLK LVDA
M
0008 C298h |SYSTE |Voltage Detection Level Select Register LVDLVLR 8 8 4,5PCLKB 2,3ICLK LVDA
M
0008 C29Ah |SYSTE | Voltage Monitoring 1 Circuit Control Register 0 LVD1CRO 8 8 4,5PCLKB 2,3ICLK LVDA
M
0008 C29Bh |SYSTE | Voltage Monitoring 2 Circuit Control Register 0 LVD2CRO 8 8 4,5 PCLKB 2, 3ICLK LVDA
M
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (45/ 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0009 0820hto | CANO [ Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 083Fh
0009 0840h |CANO | Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0842h |CANO | Status Register STR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0844h |CANO |Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 0848h |CANO |[Receive FIFO Control Register RFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 0849h |CANO |Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Ah |CANO |[Transmit FIFO Control Register TFCR 8 8 2,3PCLKB 2ICLK CAN
0009 084Bh |CANO | Transmit FIFO Pointer Control Register TFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Ch |CANO |Error Interrupt Enable Register EIER 8 8 2,3 PCLKB 2ICLK CAN
0009 084Dh |CANO | Error Interrupt Factor Judge Register EIFR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Eh |CANO |Receive Error Count Register RECR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Fh |CANO | Transmit Error Count Register TECR 8 8 2,3PCLKB 2ICLK CAN
0009 0850h |CANO |Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0851h |CANO |Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0852h |CANO |[Mailbox Search Status Register MSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0853h |CANO |Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2ICLK CAN
0009 0854h |[CANO | Time Stamp Register TSR 16 16 2,3 PCLKB 2 ICLK CAN
0009 0856h |CANO |Acceptance Filter Support Register AFSR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 0858h | CANO | Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 1200h to | CAN1 Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 13FFh 3216
0009 1400hto | CAN1 Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 141Fh 32
0009 1420h | CAN1 FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1424h | CAN1 FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1428h [ CAN1 Mask Invalid Register MKIVLR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 142Ch | CAN1 Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1820hto | CAN1 Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 183Fh
0009 1840h |CAN1 | Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1842h | CAN1 Status Register STR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1844h | CAN1 Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1848h | CAN1 Receive FIFO Control Register RFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 1849h | CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Ah |CAN1 [Transmit FIFO Control Register TFCR 8 8 2,3PCLKB 2ICLK CAN
0009 184Bh | CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Ch | CAN1 Error Interrupt Enable Register EIER 8 8 2,3 PCLKB 2ICLK CAN
0009 184Dh | CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Eh | CAN1 Receive Error Count Register RECR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Fh | CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1850h [ CAN1 Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1851h [ CAN1 Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1852h | CAN1 Mailbox Search Status Register MSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1853h | CAN1 Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2ICLK CAN
0009 1854h | CAN1 Time Stamp Register TSR 16 16 2,3 PCLKB 2 ICLK CAN
0009 1856h | CAN1 Acceptance Filter Support Register AFSR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1858h | CAN1 |Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 4200h  [CMTWO | Timer Start Register CMWSTR 16 16 2, 3 PCLKB 2ICLK CMTW
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of /0 Registers (Address Order) (60 / 61)

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000E 13D0h |GLCDC |Contrast Adjustment Register CONTRAST 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 13D4h |GLCDC |Panel Dither Control Register PANELDTHA 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 13E4h |GLCDC |Output Phase Control Register CLKPHASE 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1404h |GLCDC |Reference Timing Setting Register TCONTIM 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1408h |GLCDC | Vertical Timing Setting Register A1 TCONSTVA1 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 140Ch |GLCDC | Vertical Timing Setting Register A2 TCONSTVA2 32 32 2,3 PCLKA 1,2 ICLK GLCDC
000E 1410h |GLCDC | Vertical Timing Setting Register B1 TCONSTVB1 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1414h |GLCDC | Vertical Timing Setting Register B2 TCONSTVB2 32 32 2, 3 PCLKA 1,2ICLK GLCDC
000E 1418h |GLCDC |Horizontal Timing Setting Register A1 TCONSTHA1 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 141Ch |GLCDC [Horizontal Timing Setting Register A2 TCONSTHA2 32 32 2, 3 PCLKA 1,2ICLK GLCDC
000E 1420h |GLCDC |Horizontal Timing Setting Register B1 TCONSTHB1 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 1424h |GLCDC [Horizontal Timing Setting Register B2 TCONSTHB2 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 1428h |GLCDC |Data Enable Polarity Setting Register TCONDE 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1440h |GLCDC | Status Detection Control Register DTCTEN 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1444h |GLCDC |Interrupt Request Enable Control Register INTEN 32 32 2, 3PCLKA 1,2 ICLK GLCDC
000E 1448h |GLCDC |Detected Status Clear Register STCLR 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 144Ch |GLCDC |Detected Status Monitor Register STMON 32 32 2,3 PCLKA 1,2ICLK GLCDC
000E 1450h |GLCDC |Panel Clock Control Register PANELCLK 32 32 2, 3 PCLKA 1,2 ICLK GLCDC
000E 3000h |DRW?2D | Geometry Control Register CONTROL 32 32 2,3 PCLKA 1,2 ICLK DRW2D
O00E 3000h [DRW?2D | Status Register STATUS 32 32 2,3PCLKA 1,2ICLK DRW2D
000E 3004h |DRW2D | Surface Control Register CONTROL2 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 3004h |DRW2D |Hardware Version Register HWVER 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 3010h |DRW?2D |Limiter 1 Start Value Register L1START 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 3014h |DRW2D |Limiter 2 Start Value Register L2START 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 3018h | DRW?2D |Limiter 3 Start Value Register L3START 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 301Ch |DRW2D |Limiter 4 Start Value Register LASTART 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 3020h |DRW?2D |Limiter 5 Start Value Register L5START 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 3024h |DRW2D |Limiter 6 Start Value Register L6START 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 3028h |DRW?2D | Limiter 1 X-Axis Increment Register L1XADD 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 302Ch |DRW?2D |Limiter 2 X-Axis Increment Register L2XADD 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 3030h |DRW?2D | Limiter 3 X-Axis Increment Register L3XADD 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 3034h |DRW?2D |Limiter 4 X-Axis Increment Register L4XADD 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 3038h |DRW?2D |Limiter 5 X-Axis Increment Register L5XADD 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 303Ch |DRW?2D |Limiter 6 X-Axis Increment Register L6XADD 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 3040h |DRW?2D | Limiter 1 Y-Axis Increment Register L1YADD 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 3044h |DRW?2D | Limiter 2 Y-Axis Increment Register L2YADD 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 3048h |DRW?2D | Limiter 3 Y-Axis Increment Register L3YADD 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 304Ch |DRW?2D |Limiter 4 Y-Axis Increment Register L4YADD 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 3050nh |DRW?2D |Limiter 5 Y-Axis Increment Register L5YADD 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 3054h |DRW?2D |Limiter 6 Y-Axis Increment Register L6YADD 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 3058h |DRW?2D | Limiter 1 Band Width Parameter Register L1BAND 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 305Ch |DRW?2D |Limiter 2 Band Width Parameter Register L2BAND 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 3064h |DRW?2D |Base Color Register COLOR1 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 3068h | DRW2D | Secondary Color Register COLOR2 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 3074h |DRW2D | Pattern Register PATTERN 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 3078h | DRW2D |Bounding Box Dimension Register SIZE 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 307Ch |DRW?2D |Frame Buffer Pitch Register PITCH 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 3080h |DRW?2D |Frame Buffer Base Address Register ORIGIN 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 3090h |DRW?2D U Limiter Start Value Register LUST 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 3094h |DRW?2D U Limiter X-Axis Increment Register LUXADD 32 32 2, 3PCLKA 1,2 ICLK DRW2D
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RX65N Group, RX651 Group

5. Electrical Characteristics

lcc Max. = 0.44 x f + 20 (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. = 0.27 x f + 20 (sleep mode)

Note 4.

settings of the bits in module stop control registers A to D.
The setting for the peripheral module clock stopped state is FCLK = BCLK = PCLKA = PCLKB = PCLKC = PCLKD = BCLK pin
= 3.75 MHz (division by 64).

Note 5.
Note 6.

The low power consumption function is disabled and DEEPCUT[1:0] = 01b.
The low power consumption function is enabled and DEEPCUT[1:0] = 11b.

Whether supply of the clock signal to peripheral modules continues or is stopped only depends on the state determined by the

Note 7. These are the increases during programming of the code flash memory after the code flash memory (limitations apply to the combinations
of address ranges of the program area and the readable area) or the data flash memory has been programmed or erased.
Note 8. Reference value
Table 5.7 DC Characteristics (4)
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
Min. | Typ. | Max. | Min. | Typ. | Max.
Analog During 12-bit A/D conversion (unit 0) Alcc — 0.8 1 — 0.8 1 mA |lIAVCCO_AD
p°""e|r During 12-bit A/D conversion (unit — |17 25| — | 1.7 | 25 | mA |I1AvCcCO_AD+SH
zunr')r':;r)llt” 0) with the channel-dedicated
u sample-and-hold circuits for 3
channels operating
During 12-bit A/D conversion (unit 1) — 0.6 1 — 0.6 1 mA | |AVCC1_AD
During 12-bit A/D conversion (unit — 0.7 1.1 — 0.7 1.1 mA | IAVCC1_AD+TEMP
1) with the temperature sensor
operating
During D/A | Unbuffered output — | 025 | 04 — | 025 | 04 | mA |IAVCC1_DA
conver§|on Buffered output — | 057 | 0.8 — [ 057 | 0.8 | mA
(per unit)
Wiaiting for A/D, D/A, or — 0.9 1.4 — 09 | 1.4 | mA |IAVCCO + IAVCC1
temperature sensor conversion (all
units)
A/D, D/A converter, temperature — 1.4 6.7 — 1.4 9.0 uA | IAVCCO + IAVCC1
sensor in standby mode (all units)
Reference | During 12-bit A/D conversion (unit 0) AlREFH — 38 60 — 38 60 pA | IVREFHO
p°""e|r Waiting for 12-bit A/D conversion — o007 05| — |007] 06 | pA |IVREFHO
supply (unit 0)
current
12-bit A/D converter in standby — 1 0.07 | 04 — 1 0.07 | 05 | pA |IVREFHO
mode (unit 0)
usSB Low speed |USBO lccusBLs — 3.7 | 65 — 3.7 | 65 | mA |VCC_USB
operatin
Cgrrem 9 |Full speed |USBO lccusers | — | 42 | 10 | — | 42 | 10 | mA [vcc_usB
RAM hold voltage VRaM 2.7 — — 2.7 — — \Y
VCC rising gradient SrvCC 8.4 — | 20000| 8.4 — 120000 | ps/V
VCC falling gradient*2 SfvCC 8.4 — — 8.4 — — | us/iV

Note 1. The reference power supply current is included in the power supply current value for 12-bit A/D conversion (unit 1) and D/A
conversion.
Note 2. This applies when Vgt is used.
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RX65N Group, RX651 Group
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5. Electrical Characteristics

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Twi Twz Tend Towt Towz Tend Towt Towz Tend Towt Towz Tend Tnt Th2
ee O\ L
Byte strobe mode
tao tan tap tan tan
A23 to A0
1-write strobe mode tho tao tao tao tao
A23 to A1
__[tsco tsco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode 1
_ ~teso csp
CST7# to CS0# 1\ %L
trsp trsp trsp trsp trsp trsp trsp trsp
RD# (Read) — — J‘ﬁ
tros troH tros tron tros tron tros troH
D31 to DO (Read)
Figure 5.20 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1
B . WRON:1 . WRON:1 .
4 4" . L4 . 41
WDON:1 WDOFF:1 WDON:1 " WDOFF:1 WDON:1 " WDOFF:1
CSON:0 Ty Twz Tend Tawt Towt Towz Tend Tawt Towt Towe Tend T T2
so 0\
Byte strobe mode
tap tap tap | tao
A23 to A0
1-write strobe mode tao tao tao tao
A23 to A1
_ teco taco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
_ teso f—{ tcsp
CST7# to CSO0#
twro twro Ev_‘RD twro ivi/‘RD twro
WR1# to WRO#, WRH (Write) Yﬁ YF Jﬁ
| |
twop twoo twoo|
._.1/ l—| twon ._.‘ bdtwon ) —-‘ twon
D31 to DO (Write) ’\ ‘ ‘ i —
Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.21  External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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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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5. Ele

ctrical Characteristics

RSPI Simple SPI
bt
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input input N « 7Z \
| tew tiac
RSPCKA  SCKn 4 3 5
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input input PR
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[ €—>
R r’l’ A RN
MISOA SMISOn Q MSB OUT §< DATA >§ LSB OUT X MSB IN MSB OUT
output output 4 " 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—
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Figure 5.50 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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5. Electrical Characteristics

Table 5.37

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 = AVCCQO,

QSPI Timing

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
Item Symbol Min. Max. Unit Conditions*2
QSPI | QSPCLK clock cycle tascyc 2 4080 tPBeyc Figure 5.51
Data input setup time*3 tsy 6.5 — ns Figure 5.52,
Data input hold time tiH 5 — ns Figure 5.53
SS setup time tLEAD 1.5 8.5 tQScyc
SS hold time tLAG 1 8 tQScyc
Data output delay time top — 10.0 ns
Data output hold time ton -5 — ns
Successive transmission delay time tro 1 8 tascyc
Note 1. tpgcyc: PCLKB cycle
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 QSPI interface, the AC portion of the electrical characteristics is measured for each group.
Note 3. For version G products (+85 < Ta < +105°C), the high-drive ability control register of the QSPCLK pin measures this data input
setup time with the high-speed interface high-drive output selected.
QSPCLK
output
N g
tQScyc
Figure 5.51  QSPI Clock Timing
Lt »
£C
QssL 5 R I
output - £C - by
tLEAD tLAG
QSPCLK « > ; < »>
CPOL=0 £ \
output 9 -
QSPCLK _L—\—]L
CPOL =1 A \
output V—Z —
tsu tn
QwmI, I ~ /—5
QI00 to QIO3—————{" MSBIN |- DATA —@
input - ¥ \—5
ton oo
QMO, R oy r
QIO0 to QIO3 >< MSB OUT K DATA B LSB OUT >< IDLE
output ¥ < -
Figure 5.52 Transmit/Receive Timing (CPHA = 0)
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5. Electrical Characteristics
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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 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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