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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

RXv2

32-Bit Single-Core

120MHz

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

256K x 8
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RX65N Group, RX651 Group

1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 give a comparison of the functions of products in different

packages.

Table 1.1 is an outline of maximum specifications, and the peripheral modules and the number of channels of the

modules differ depending on the number of pins on the package and the capacity of the code flash memory. For details,
see Table 1.2, Code Flash Memory Capacity and Comparison of Functions for Different Packages.

Table 1.1

Outline of Specifications (1/9)

Classification

Module/Function

Description

CPU

CPU

e Maximum operating frequency: 120 MHz

e 32-bit RX CPU (RXv2)

e Minimum instruction execution time: One instruction per state (cycle of the system
clock)

o Address space: 4-Gbyte linear

* Register set of the CPU
General purpose: Sixteen 32-bit registers
Control: Ten 32-bit registers
Accumulator: Two 72-bit registers

e Basic instructions: 75

Floating-point instructions: 11

DSP instructions: 23

Addressing modes: 11

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian

o On-chip 32-bit multiplier: 32 x 32 — 64 bits

e On-chip divider: 32 / 32 — 32 bits

o Barrel shifter: 32 bits

FPU

* Single precision (32-bit) floating point
» Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory

Code flash memory

o Capacity: 512 Kbytes/768 Kbytes/1 Mbyte/1.5 Mbytes/2 Mbytes

e 50 MHz < No-wait cycle access
100 MHz < 1-wait cycle access
100 MHz > 2-wait cycle access

e Instructions hitting the ROM cache or operand = 120 MHz: No-wait access

e On-board programming: Four types

o Off-board programming (parallel programmer mode)

o Instructions are executable only for the program stored in the TM target area by using
the Trusted Memory (TM) function and protection against data reading is realized.

o A dual-bank structure allows programming during reading or exchanging the start-up
areas

Data flash memory

e Capacity: 32 Kbytes
e Programming/erasing: 100,000 times

RAM

e Capacity: 256 Kbytes (Products with 1 Mbyte of code flash memory or less)
RAM: 256 Kbytes

o Capacity: 640 Kbytes (Products with at least 1.5 Mbytes of code flash memory)
RAM: 256 Kbytes
Expansion RAM: 384 Kbytes

¢ 120 MHz, no-wait access

Standby RAM

o Capacity: 8 Kbytes
o Operation synchronized with PCLKB: Up to 60 MHz, two-cycle access
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RX65N Group, RX651 Group

1. Overview

Table 1.1 Outline of Specifications (6/9)

Classification = Module/Function

Description

Communication  Serial communications
function interfaces
(SClg, SClh, SCli)

e 13 channels (SClg: 10 channels + SClh: 1 channel + SCli: 2 channels)
¢ SClg, SCIh, SCli
Serial communications modes: Asynchronous, clock synchronous, and smart-card
interface
Multi-processor function
On-chip baud rate generator allows selection of the desired bit rate
Choice of LSB-first or MSB-first transfer
Start-bit detection: Level or edge detection is selectable.
Simple 12C
Simple SPI
9-bit transfer mode
Bit rate modulation
Double-speed mode
SClg, SCIh
Average transfer rate clock can be input from TMR timers for SCI5, SCI6, and SCI12
Event linking by the ELC (only on channel 5)
e SClh
Supports the serial communications protocol, which contains the start frame and
information frame
Supports the LIN format
o SCli
Data can be transmitted or received in sequence by the 16-byte FIFO buffers of the
transmission and reception unit

I2C bus interface (RIICa)

e 3 channels (only channel 0 can be used in fast-mode plus)
Communication formats

I2C bus format/SMBus format

Supports the multi-master

Max. transfer rate: 1 Mbps (channel 0)

Event linking by the ELC

CAN module (CAN)

2 channels
Compliance with the ISO11898-1 specification (standard frame and extended frame)
32 mailboxes per channel

Serial peripheral
interface (RSPIc)

3 channels

RSPI transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select),
and RSPCK (RSPI clock) signals enables serial transfer through SPI operation (four
lines) or clock-synchronous operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Switching between MSB first and LSB first

The number of bits in each transfer can be changed to any number of bits from 8 to 16,
or to 20, 24, or 32 bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with
each frame having up to 32 bits)

Transit/receive data can be swapped in byte units

Buffered structure

Double buffers for both transmission and reception

RSPCK can be stopped with the receive buffer full for master reception.

Event linking by the ELC

Quad serial peripheral
interface (QSPI)

1 channel

Connectable with serial flash memory equipped with multiple input and output lines (i.e.
for single, dual, or quad operation)

e Programmable bit length and selectable active sense and phase of the clock signal

o Sequential execution of transfer

e LSB or MSB first is selectable

R01DS0276EJ0210 Rev.2.10
Oct 02, 2017

RENESAS Page 7 of 232



RX65N Group, RX651 Group

1. Overview

Table 1.1 Outline of Specifications (9/9)

Classification = Module/Function

Description

Safety Clock frequency
accuracy measurement
circuit (CAC)

o Monitors the clock output from the main clock oscillator, sub-clock oscillator, low- and
high-speed on-chip oscillators, the PLL frequency synthesizer, IWDT-dedicated on-chip
oscillator, and PCLKB, and generates interrupts when the setting range is exceeded.

Data operation circuit
(DOC)

e The function to compare, add, or subtract 16-bit data

Encryption AESa*2
function

o Key lengths: 128, 192, and 256 bits
e Support for CFB, OFB, and CMAC operating modes
e Speed of calculations:
128-bit key length in 22 cycles
192-bit key length in 26 cycles
256-bit key length in 30 cycles
e Compliant with FIPS PUB 197

True random number
generator (RNG)*2

e Length of random numbers: 16 bits
o Generation of random-number-generated interrupts after a number is generated
e Random number generation time: 1.9 ms (typ)

Trusted Secure IP
(TSIP)*2

o Security algorithm
Common key encryption: AES (compliant with NIST FIPS PUB 197), 3DES, ARC4
Non-common key encryption: RSA
e Other features
TRNG (true-random number generator)
Hash value generation: SHA1, SHA224, SHA256, GHASH
Support of unique 1D

Operating frequency

Up to 120 MHz

Power supply voltage

VCC = AVCCO0 = AVCC1=VCC_USB =2.7t0 3.6 V, 2.7 < VREFHO0 < AVCCO,
VBATT =20to36V

Operating temperature

D-version: —40 to +85°C
G-version: —40 to +105°C

Package

177-pin TFLGA (PTLGO177KA-A)
176-pin LFBGA (PLBGO176GA-A)
176-pin LFQFP (PLQP0176KB-A)
145-pin TFLGA (PTLG0145KA-A)
144-pin LFQFP (PLQP0144KA-B)
100-pin TFLGA (PTLGO100JA-A)

100-pin LFQFP (PLQP0100KB-B)

On-chip debugging system

e E1 emulator (JTAG and FINE interfaces)
e E20 emulator (JTAG interface)

Note 1. Magic Packet™ is a registered trademark of Advanced Micro Devices, Inc.

Note 2. The product part number differs according to whether or not the MCU includes the encryption function.

Note 3. The product part number differs according to whether or not the MCU includes an SDHI (SD host interface)/SDSI (SD slave
interface) (products with 1 Mbyte of code flash memory or less).

Note 4. When the realtime clock is not used, initialize the registers in the time clock according to description in section 31.6.7,
Initialization Procedure When the Realtime Clock is Not to be Used in the User’'s Manual: Hardware.

R01DS0276EJ0210 Rev.2.10
Oct 02, 2017
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RX65N Group, RX651 Group 1. Overview
Table 1.3 List of Products (7/8)
Code Data
Flash Flash
Memory RAM Memory Operating Operating
Capacity | Capacity | Capacity | Frequency | Encryption temperat
Group | Part No. Package (byte(s)) | (byte(s)) | (byte(s)) |(Max.) Module SDHI/SDSI | Dual bank | ure (°C)
RX651 | R5F5651EDDLJ PTLGO100JA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
(D ver- able
sion) R5F5651EHDLJ PTLGO100JA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F5651CDDLJ PTLGO100JA-A |1.5M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651CHDLJ PTLGO100JA-A |1.5M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F56519ADLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56519BDLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56519EDLJ PTLGO100JA-A | 1M 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56519FDLJ PTLGO100JA-A |1 M 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F56517ADLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56517BDLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56517EDLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56517FDLJ PTLGO100JA-A | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F56514ADLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56514BDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56514EDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56514FDLJ PTLGO100JA-A | 512K 256 K Not 120 MHz Available Available Not —40 to +85
included available
RX651 | R5F5651EDGFC | PLQP0176KB-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40to +105
(G ver- *1 able
sion
) R5F5651EHGFC | PLQP0176KB-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +105
*1
R5F5651CDGFC | PLQP0176KB-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40to +105
*1 able
R5F5651CHGFC | PLQP0176KB-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40to +105
*1
R5F5651EDGFB | PLQP0144KA-B |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F5651EHGFB | PLQP0144KA-B |2 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F5651CDGFB | PLQP0144KA-B | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +105
able
R5F5651CHGFB | PLQP0144KA-B | 1.5 M 640 K 32K 120 MHz Available Available Available —40to +105
R5F56519AGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Not Not Not —40 to +105
included available available available
R5F56519BGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Not Available Not —40to +105
included available available
R5F56519EGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Available Not Not —40 to +105
included available available
R5F56519FGFB | PLQP0144KA-B |1 M 256 K Not 120 MHz Available Available Not —40to +105
included available
R5F56517AGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Not Not Not —40 to +105
included available available available
R5F56517BGFB | PLQP0144KA-B | 768 K 256 K Not 120 MHz Not Available Not —40 to +105
included available available
RO1DS0276EJ0210 Rev.2.10 RENESAS Page 19 of 232
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RX65N Group, RX651 Group

1. Overview

Table 1.4 Pin Functions (2/8)

Classifications Pin Name 110 Description
Multiplexed bus A0/DO to A15/D15 /10 Address/data multiplexed bus
Bus control RD# Output  Strobe signal which indicates that reading from the external bus
interface space is in progress
WR# Output  Strobe signal which indicates that writing to the external bus
interface space is in progress, in 1-write strobe mode
WRO# to WR3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
writing to the external bus interface space, in byte strobe mode
BCO# to BC3# Output  Strobe signals which indicate that either group of data bus pins
(D7 to DO, D15 to D8, D23 to D16 and D31 to D24) is valid in
access to the external bus interface space, in 1-write strobe
mode
ALE Output  Address latch signal when address/data multiplexed bus is
selected
WAIT# Input Input pin for wait request signals in access to the external space
CSO0# to CS7# Output  Select signals for CS areas
CKE Output SDRAM clock enable signal
SDCS# Output SDRAM chip select signal
RAS# Output SDRAM row address strobe signal
CAS# Output SDRAM column address strove signal
WE# Output SDRAM write enable pin
DQMO to DQM3 Output SDRAM I/O data mask enable signals
EXDMA controller EDREQO, EDREQ1 Input External DMA transfer request pins
EDACKO, EDACK1 Output  Single address transfer acknowledge signals
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ15, IRQO-DS to Input Maskable interrupt request pins
IRQ15-DS
Multi-function timer pulse  MTIOCOA, MTIOCOB, 1/0 The TGRAO to TGRDO input capture input/output compare
unit 3 MTIOCOC, MTIOCOD output/PWM output pins
MTIOC1A, MTIOC1B /0 The TGRA1 and TGRB1 input capture input/output compare
output/PWM output pins
MTIOC2A, MTIOC2B 1/0 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins
MTIOC3A, MTIOC3B, 1/0 The TGRAS3 to TGRD3 input capture input/output compare
MTIOC3C, MTIOC3D output/PWM output pins
MTIOC4A, MTIOC4B, 1/0 The TGRA4 to TGRD4 input capture input/output compare
MTIOC4C, MTIOC4D output/PWM output pins
MTIC5U, MTIC5V, MTIC5W Input The TGRUS5, TGRV5, and TGRWS5 input capture input/dead
time compensation input pins
MTIOC6A, MTIOC6B, 1/0 The TGRAG to TGRD6 input capture input/output compare
MTIOC6C, MTIOC6D output/PWM output pins
MTIOC7A, MTIOCT7B, 1/0 The TGRA7 to TGRD7 input capture input/output compare
MTIOC7C, MTIOC7D output/PWM output pins
MTIOC8A, MTIOCSB, 1/0 The TGRAS8 to TGRD8 input capture input/output compare
MTIOC8C, MTIOC8D output/PWM output pins
MTCLKA, MTCLKB, Input Input pins for external clock signals or for phase counting mode
MTCLKC, MTCLKD clock signals
Port output enable 3 POEO#, POE4#, POESH#, Input Input pins for request signals to place the MTU in the high
POE10#, POE11# impedance state
R01DS0276EJ0210 Rev.2.10 -zENESAS Page 24 of 232
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RX65N Group, RX651 Group

1. Overview

Table 1.4 Pin Functions (8/8)

Classifications Pin Name 110 Description

1/0 ports P00 to P03, P05, P07 110 6-bit input/output pins
P10 to P17 1/0 8-bit input/output pins
P20 to P27 110 8-bit input/output pins
P30 to P37 110 8-bit input/output pins (P35: input pin)
P40 to P47 110 8-bit input/output pins
P50 to P57 1/0 8-bit input/output pins
P60 to P67 1/0 8-bit input/output pins
P70 to P77 1/0 8-bit input/output pins
P80 to P87 110 8-bit input/output pins
P90 to P97 110 8-bit input/output pins
PAO to PA7 110 8-bit input/output pins
PBO to PB7 1/0 8-bit input/output pins
PCO0 to PC7 1/0 8-bit input/output pins
PDO to PD7 1/0 8-bit input/output pins
PEO to PE7 110 8-bit input/output pins
PFO to PF5 1/0 6-bit input/output pins
PGO to PG7 1/0 8-bit input/output pins
PJO to PJ3, PJ5 1/0 5-bit input/output pins

Note:  Note the following regarding pin names. For details, see section 1.5, Pin Assignments.

- We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as

groups.

For the RSPI, QSPI, SDHI, SDSI, MMC, and GLCDC interfaces, the AC portion of the electrical characteristics is measured for

each group.

- Pins that have “-DS” appended to their names can be used as triggers for release from deep software standby.

- RIIC pin functions that have [FM+] appended to their names support fast-mode plus.

R01DS0276EJ0210 Rev.2.10
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RX65N Group, RX651 Group 1. Overview

15| PE2 PE3 P70 P65 P67 VSS VCC PG7 PAG PBO P72 PB4 VSS VCC PC1 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 VS8S 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| PD6é PG1 VCC P61 P81 P82 PC6 VCC 11

10| P97 PD4 PGO PD7 PC5 PC7 P83 VSS 10

9| vccC P96 PD3 PD5 RX65N Group, RX651 Group P50 P51 P52 P53 9

. . PTBGO176GA-A .
P94 PD1 PD2 % . P55 P54 P10 P11
(176-Pin LFBGA)
7| vss P92 PDO P95 (Upper Perspectwe V|ew) P85 P84 P57 P56 | 7
VSS_ | USBO_
6| vcec P91 P90 P93 PJ1 PJO USB op | 8
VCC_ | USBO_
5| P46 P47 P45 P44 PJ2 P12 USB oM |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 Fm?z/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 1/O port pins. For the pin configuration,
see Table 1.5, List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.4 Pin Assignment (176-Pin LFBGA)
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RX65N Group, RX651 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (3/8)
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, AID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
51 P14 MTIOC3A/ CTS1#/RTS1#/ LCD_CL | IRQ4
MTCLKA/ SS1#/CTX1/ K-A
TIOCB5/ USBO_OVRCUR
TCLKA/TMRI2/ | A
PO15
52 P13 WR2#/BC2# | MTIOCOB/ TXD2/SMOSI2/ LCD_TC | IRQ3 ADTRG1
TIOCA5/TMO3/ | SSDA2/ ONO-A #
PO13 SDAO[FM+]
53 P12 WR3#/ MTIC5U/ RXD2/SMISO2/ LCD_TC | IRQ2
BC3# TMCI1 SSCL2/ ON1-A
SCLO[FM+]
54 VCC_USB
55 USB0_DM
56 USBO_DP
57 VSS_USB
58 PJ2 TXD8/SMOSI8/ LCD_TC
SSDAS8/SSLC3-B ON2-A
59 PJ1 MTIOC6A RXD8/SMISO8/ LCD_TC
SSCL8/SSLC2-B ON3-A
60 PJO MTIOC6B SCK8/SSLC1-B LCD_DA
TAO-A
61 P85 MTIOC6C/ LCD_DA
TIOCCO TA1-A
62 P84 MTIOC6D LCD_DA
TA2-A
63 P57 RXD7/SMISO7/ LCD_DA
SSCL7/SSLCO0-B TA3-A
64 P56 EDACK1 MTIOC3C/ SCK7/RSPCKC- LCD_DA
TIOCA1 B TA4-A
65 P55 DO[AQ/DO)/ MTIOC4D/ ETO_EXOUT/ LCD_DA | IRQ10
EDREQO TMO3 TXD7/SMOSI7/ TA5-A
SSDA7/MISOC-
B/CRX1
66 P54 D1[A1/D1)/ MTIOC4B/ ETO_LINKSTA/ LCD_DA
EDACKO TMCIM CTS2#/RTS2#/ TAB-A
SS2#/MOSIC-B/
CTX1
67 P11 MTIC5V/TMCI3 | SCK2 LCD_DA | IRQ1
TA7-A
68 P10 ALE MTIC5W/ IRQO
TMRI3
69 P53*1 BCLK
70 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
71 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
72 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
73 VSS
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/5)
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
c7 PD2 D2[A2/D2] MTIOCA4D/TIC2 | MISOC-A/CRX0 | QIO2-B/SDHI_D2- | LCD_DA | IRQ2 AN110
B/MMC_D2-B TA22-B*1
C8 PD5 D5[AS5/D5] MTIC5W/ SSLC1-A QSPCLK-B/ LCD_DA | IRQ5 AN113
MTIOC8C/ SDHI_CLK-B/ TA19-B*1
POE10# MMC_CLK-B
Cc9 PE5 D13[A13/ MTIOC4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B*1
D5]*1 RSPCKB-B
C10 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0O-B TA12-B*
D4J*1 PO28
D1 XCIN
D2 XCouT
D3 MD/FINED
D4 VBATT
D5 P45 IRQ13- ANOO5
DS
D6 P46 IRQ14- ANO006
DS
D7 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B*1
D6J*1
D8 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15)/D7[A7/ | TOC1 MMC_RES#-B TA9-B*1
D711
D9 PA1 A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQ11
MTCLKC/ SCK5/SSLA2-B TA7-B*1
MTIOC7B/
TIOCBO/PO17
D10 PAO BCO#/A0 MTIOC4A/ ETO_TX_EN/ LCD_DA
MTIOC6D/ RMIIO_TXD_EN/ TA8-B*1
TIOCAO0/PO16/ | SSLA1-B
CACREF
E1 XTAL P37
E2 VSS
E3 RES#
E4 TRST# P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCK0
POE10#
E5 P41 IRQ9-DS | ANO0O1
E6 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TA6-B*1
E7 PA6 A6 MTIC5V/ ETO_EXOUT/ LCD_DA
MTCLKB/ CTS5#/RTS5#/ TA2-B*1
TIOCA2/ SS5#/MOSIA-B
TMCI3/PO22/
POE10#
E8 PA4 Ad MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B*1
TIOCA1/ SSLA0-B
TMRI0/PO20
E9 PA5 A5 MTIOC6B/ ETO_LINKSTA/ LCD_DA
TIOCB1/PO21 | RSPCKA-B TA3-B*1
E10 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B*1
TIOCDO/ SSCL5
TCLKB/PO19
F1 EXTAL P36
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RX65N Group, RX651 Group 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (4/5)
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
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
60 VvCC
61 PBO A8 MTIC5W/ ETO_ERXD1/ LCD_DA | IRQ12
TIOCA3/PO24 | RMIIO_RXD1/ TA0-B*1
RXD6/SMISO6/
SSCL6
62 VSS
63 PA7 A7 TIOCB2/PO23 | ETO_WOL/ LCD_DA
MISOA-B TA1-B*1
64 PA6 A6 MTIC5V/ ETO_EXOUT/ LCD_DA
MTCLKB/ CTS5#/RTS5#/ TA2-B*1
TIOCA2/ SS5#/MOSIA-B
TMCI3/PO22/
POE10#
65 PA5 A5 MTIOC6B/ ETO_LINKSTA/ LCD_DA
TIOCB1/PO21 | RSPCKA-B TA3-B*1
66 PA4 Ad MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B*1
TIOCA1/ SSLA0-B
TMRI0/PO20
67 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B*1
TIOCDO/ SSCL5
TCLKB/PO19
68 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TA6-B*1
69 PA1 A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQ11
MTCLKC/ SCK5/SSLA2-B TA7-B*1
MTIOC7B/
TIOCBO/PO17
70 PAO BCO#/A0 MTIOC4A/ ETO_TX_EN/ LCD_DA
MTIOC6D/ RMIIO_TXD_EN/ TA8-B*1
TIOCAO0/PO16/ | SSLA1-B
CACREF
71 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B*1
D711
72 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B*
DéJ*1
73 PE5 D13[A13/ MTIOCA4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B*1
D5]*1 RSPCKB-B
74 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0-B TA12-B*1
D4J*1 PO28
75 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11}/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*
D3J*1 POES8# RTS12#/SS12#
76 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10]/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B*1
D2]*1 SSCL12/
RXDX12/SSLB3-
B
77 PE1 D9[A9/D9)/ MTIOCA4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1]*1 | MTIOC3B/ SMOSI12/ TA15-B*1
PO18 SSDA12/
TXDX12/
SI0X12/SSLB2-
B
78 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO]*1 TA16-B*1
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/0 Registers (Address Order) (2 /61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 0036h | SYSTE |High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0037h | SYSTE |High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 003Ch |SYSTE | Oscillation Stabilization Flag Register OSCOVFSR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0040h | SYSTE | Oscillation Stop Detection Control Register OSTDCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0041h | SYSTE | Oscillation Stop Detection Status Register OSTDSR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 00AOh |SYSTE |Operating Power Control Register OPCCR 8 8 3ICLK Low
M Power
Consum
ption
0008 00A1h |SYSTE |Sleep Mode Return Clock Source Switching Register |RSTCKCR 8 8 3ICLK Low
M Power
Consum
ption
0008 00A2h |SYSTE |Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 00A3h |SYSTE |Sub-Clock Oscillator Wait Control Register SOSCWTCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 00COh |SYSTE |Reset Status Register 2 RSTSR2 8 8 3ICLK Resets
M
0008 00C2h |SYSTE |Software Reset Register SWRR 16 16 3ICLK Resets
M
0008 OOEOh | SYSTE | Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3ICLK LVDA
M
0008 0O0E1h |SYSTE | Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3ICLK LVDA
M
0008 00E2h |SYSTE | Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3ICLK LVDA
M
0008 00E3h |SYSTE | Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3ICLK LVDA
M
0008 O3FEh |SYSTE |Protect Register PRCR 16 16 3ICLK Register
M Write
Protecti
on
Functio
n
0008 1000h |FLASH [ROM Cache Enable Register ROMCE 16 16 2ICLK Flash
0008 1004h |FLASH [ROM Cache Invalidate Register ROMCIV 16 16 2ICLK Flash
0008 101Ch |SYSTE |ROM Wait Cycle Setting Register ROMWT 8 8 2ICLK Clock
M Generat
ion
Circuit
0008 1200h |RAM RAM Operating Mode Control Register RAMMODE 8 8 2ICLK RAM
0008 1201h  |RAM RAM Error Status Register RAMSTS 8 8 2ICLK RAM
0008 1204h  |RAM RAM Protection Register RAMPRCR 8 8 2ICLK RAM
0008 1208h |RAM RAM Error Address Capture Register RAMECAD 32 32 2ICLK RAM
0008 1240h  |RAM Expansion RAM Operating Mode Control Register EXRAMMOD 8 8 2ICLK RAM
E
0008 1241h |RAM Expansion RAM Error Status Register EXRAMSTS 8 8 2 ICLK RAM
0008 1244h RAM Expansion RAM Protection Register EXRAMPRCR 8 8 2ICLK RAM
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/0O Registers (Address Order) (7 / 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 3852h |BSC CS5 Control Register CS5CR 16 16 1,2 BCLK Buses
0008 385Ah |BSC CS5 Recovery Cycle Register CS5REC 16 16 1,2 BCLK Buses
0008 3862h |BSC CS6 Control Register CS6CR 16 16 1,2 BCLK Buses
0008 386Ah |BSC CS6 Recovery Cycle Register CS6REC 16 16 1,2 BCLK Buses
0008 3872h |BSC CS7 Control Register CS7CR 16 16 1,2 BCLK Buses
0008 387Ah |BSC CS7 Recovery Cycle Register CS7REC 16 16 1,2 BCLK Buses
0008 3880h |BSC CS Recovery Cycle Insertion Enable Register CSRECEN 16 16 1,2 BCLK Buses
0008 3C00h |BSC SDC Control Register SDCCR 8 8 1,2BCLK Buses
0008 3C01h |BSC SDC Mode Register SDCMOD 8 8 1,2 BCLK Buses
0008 3C02h |BSC SDRAM Access Mode Register SDAMOD 8 8 1,2 BCLK Buses
0008 3C10h |BSC SDRAM Self-Refresh Control Register SDSELF 8 8 1,2 BCLK Buses
0008 3C14h |BSC SDRAM Refresh Control Register SDRFCR 16 16 1,2 BCLK Buses
0008 3C16h |BSC SDRAM Auto-Refresh Control Register SDRFEN 8 8 1,2 BCLK Buses
0008 3C20h |BSC SDRAM Initialization Sequence Control Register SDICR 8 8 1,2BCLK Buses
0008 3C24h |BSC SDRAM Initialization Register SDIR 16 16 1,2 BCLK Buses
0008 3C40h |BSC SDRAM Address Register SDADR 8 8 1,2BCLK Buses
0008 3C44h |BSC SDRAM Timing Register SDTR 32 32 1,2 BCLK Buses
0008 3C48h |BSC SDRAM Mode Register SDMOD 16 16 1,2 BCLK Buses
0008 3C50h |BSC SDRAM Status Register SDSR 8 8 1,2 BCLK Buses
0008 6400h |MPU Region-0 Start Page Number Register RSPAGEO 32 32 1ICLK MPU
0008 6404h |MPU Region-0 End Page Number Register REPAGEO 32 32 11CLK MPU
0008 6408h |MPU Region-1 Start Page Number Register RSPAGE1 32 32 1ICLK MPU
0008 640Ch |MPU Region-1 End Page Number Register REPAGE1 32 32 11CLK MPU
0008 6410h |MPU Region-2 Start Page Number Register RSPAGE2 32 32 1ICLK MPU
0008 6414h |MPU Region-2 End Page Number Register REPAGE2 32 32 1ICLK MPU
0008 6418h |MPU Region-3 Start Page Number Register RSPAGE3 32 32 11CLK MPU
0008 641Ch |MPU Region-3 End Page Number Register REPAGE3 32 32 11CLK MPU
0008 6420h |MPU Region-4 Start Page Number Register RSPAGE4 32 32 11CLK MPU
0008 6424h |MPU Region-4 End Page Number Register REPAGE4 32 32 1ICLK MPU
0008 6428nh | MPU Region-5 Start Page Number Register RSPAGES 32 32 11CLK MPU
0008 642Ch |MPU Region-5 End Page Number Register REPAGES 32 32 1ICLK MPU
0008 6430h |MPU Region-6 Start Page Number Register RSPAGE6 32 32 1ICLK MPU
0008 6434h |MPU Region-6 End Page Number Register REPAGE6 32 32 11CLK MPU
0008 6438h |MPU Region-7 Start Page Number Register RSPAGE7 32 32 1ICLK MPU
0008 643Ch |MPU Region-7 End Page Number Register REPAGE7 32 32 11CLK MPU
0008 6500h |MPU Memory-Protection Enable Register MPEN 32 32 1ICLK MPU
0008 6504h | MPU Background Access Control Register MPBAC 32 32 1ICLK MPU
0008 6508h | MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 11CLK MPU
0008 650Ch |MPU Memory-Protection Error Status Register MPESTS 32 32 1ICLK MPU
0008 6514h |MPU Data Memory-Protection Error Address Register MPDEA 32 32 11CLK MPU
0008 6520h |MPU Region Search Address Register MPSA 32 32 1ICLK MPU
0008 6524h | MPU Region Search Operation Register MPOPS 16 16 11CLK MPU
0008 6526h |MPU Region Invalidation Operation Register MPOPI 16 16 1ICLK MPU
0008 6528h | MPU Instruction-Hit Region Register MHITI 32 32 11CLK MPU
0008 652Ch |MPU Data-Hit Region Register MHITD 32 32 11CLK MPU
00087010hto |ICU Interrupt Request Registers 016 to 255 IR016 to 255 8 8 2 ICLK ICuB
0008 70FFh
0008 711Ahto |ICU DTC Transfer Request Enable Registers 026 to 255 |DTCERO026 to 8 8 2 ICLK ICuB
0008 71FFh DTCER255
0008 7202hto |ICU Interrupt Request Enable Registers 02 to 1F |IERO2 to 8 8 2ICLK ICUB
0008 721Fh IER1E
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (15 / 61)

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 814Ah | TPU3 |Timer General Register B TGRB 16 16 2, 3PCLKB 2ICLK TPUa
0008 814Ch | TPU3 Timer General Register C TGRC 16 16 2,3 PCLKB 2 ICLK TPUa
0008 814Eh | TPU3 |Timer General Register D TGRD 16 16 2, 3PCLKB 2 ICLK TPUa
0008 8150h | TPU4 |Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8151h | TPU4 |Timer Mode Register TMDR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8152h | TPU4 |Timer I/O Control Register TIOR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8154h | TPU4 Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8155h | TPU4  |Timer Status Register TSR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8156h |TPU4  |Timer Counter TCNT 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8158h | TPU4 |Timer General Register A TGRA 16 16 2,3 PCLKB 2ICLK TPUa
0008 815Ah | TPU4 Timer General Register B TGRB 16 16 2,3 PCLKB 2ICLK TPUa
0008 8160h | TPUS Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8161h |TPUS | Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8162h | TPU5 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2ICLK TPUa
0008 8164h | TPU5 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8165h | TPU5  |Timer Status Register TSR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8166h |TPU5 | Timer Counter TCNT 16 16 2, 3PCLKB 2ICLK TPUa
0008 8168h | TPU5 |Timer General Register A TGRA 16 16 2,3 PCLKB 2ICLK TPUa
0008 816Ah |TPU5 | Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 81E6h |PPGO |PPG Output Control Register PCR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E7h |PPGO |PPG Output Mode Register PMR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E8h |PPGO |[Next Data Enable Registers H NDERH 8 8 2,3 PCLKB 2ICLK PPG
0008 81E9h |PPGO |Next Data Enable Registers L NDERL 8 8 2,3 PCLKB 2ICLK PPG
0008 81EAh |PPGO |Output Data Registers H PODRH 8 8 2,3 PCLKB 2ICLK PPG
0008 81EBh |PPGO |Output Data Registers L PODRL 8 8 2,3 PCLKB 2ICLK PPG
0008 81ECh |PPGO |Next Data Registers H*1 NDRH 8 8 2,3 PCLKB 2ICLK PPG
0008 81EDh [PPGO |Next Data Registers L*2 NDRL 8 8 2,3 PCLKB 2 ICLK PPG
0008 81EEh |PPGO |Next Data Registers H*1 NDRH2 8 8 2,3 PCLKB 2ICLK PPG
0008 81EFh |PPGO |Next Data Registers L*2 NDRL2 8 8 2, 3 PCLKB 2 ICLK PPG
0008 81FOh |PPG1 PPG Trigger Select Register PTRSLR 8 8 2,3 PCLKB 2ICLK PPG
0008 81F6h |PPG1 PPG Output Control Register PCR 8 8 2, 3 PCLKB 2ICLK PPG
0008 81F7h  |PPG1 PPG Output Mode Register PMR 8 8 2,3 PCLKB 2 ICLK PPG
0008 81F8h |PPG1 Next Data Enable Registers H NDERH 8 8 2,3PCLKB 2ICLK PPG
0008 81F9h  |PPG1 Next Data Enable Registers L NDERL 8 8 2,3 PCLKB 2ICLK PPG
0008 81FAh |PPG1 |Output Data Registers H PODRH 8 8 2,3 PCLKB 2ICLK PPG
0008 81FBh |PPG1 Output Data Registers L PODRL 8 8 2,3 PCLKB 2ICLK PPG
0008 81FCh |PPG1 Next Data Registers H*3 NDRH 8 8 2,3 PCLKB 2ICLK PPG
0008 81FDh |PPG1 |Next Data Registers L*4 NDRL 8 8 2,3 PCLKB 2ICLK PPG
0008 81FEh |PPG1 Next Data Registers H*3 NDRH2 8 8 2,3 PCLKB 2ICLK PPG
0008 81FFh |PPG1 |Next Data Registers L*4 NDRL2 8 8 2,3 PCLKB 2ICLK PPG
0008 8200h |TMRO | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TMR
0008 8201h | TMR1 |Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TMR
0008 8202h | TMRO | Timer Control/Status Register TCSR 8 8 2,3 PCLKB 2ICLK TMR
0008 8203h | TMR1 | Timer Control/Status Register TCSR 8 8 2,3 PCLKB 2ICLK TMR
0008 8204h |TMRO [ Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8204h | TMRO1 |Time Constant Register A TCORA 16 16 2,3 PCLKB 2ICLK TMR
0008 8205h |TMR1 |[Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8206h |TMRO | Time Constant Register B TCORB 8 8 2,3 PCLKB 2ICLK TMR
0008 8206h | TMRO1 |Time Constant Register B TCORB 16 16 2, 3PCLKB 2ICLK TMR
0008 8207h | TMR1 |Time Constant Register B TCORB 8 8 2,3PCLKB 2ICLK TMR
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.17 LOCO and IWDT-Dedicated Low-Speed Clock Timing

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 Cor-:-(;aifi:)ns

LOCO clock cycle time tLeye 4.63 4.16 3.78 us
LOCO clock oscillation frequency fLoco 216 240 264 kHz
LOCO clock oscillation stabilization wait time tLocowT — — 44 us Figure 5.6
IWDT-dedicated low-speed clock cycle time tiLeye 9.26 8.33 7.57 us
IWDT-dedicated low-speed clock oscillation frequency fiLoco 108 120 132 kHz
IWDT-dedicated low-speed clock oscillation stabilization wait tiLocowT — 142 190 us Figure 5.7
time

LOCOCR.LCSTP )

On-chip oscillator output WM

tLocowt

-1

LOCO clock

Figure 5.6 LOCO Clock Oscillation Start Timing

ILOCOCR.ILCSTP \

IWDT-dedicated on-chip
oscillator output 4222222222; QS Z? \ 7[ \ / \ /

tiocowt

OSCOVFSR.ILCOVF

IWDT-dedicated
low-speed clock

Figure 5.7 IWDT-dedicated Low-Speed Clock Oscillation Start Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

SDCLK pin

A18 to AO

AP’

SDCS#

RASH#

CAS#

WE#

CKE

DQMn

D31 to DO

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

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

Figure 5.26  SDRAM Space Multiple Write Bus Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

RSPI Simple SPI
tro

SSLAO to 55 y

SSLA3 X X

output £ 1 I~
tLeap tiac > e

— tssir, tssif
RSPCKA SCKn

CPOL=0 CKPOL=1 4
output output -

TN A
VA 4
S

A
A

RSPCKA SCKn
CPOL=1 CKPOL=0
output output

[

-

tsu tn

MISOA SMISOn
input input d MSBIN p—1—H DATA LSBIN MSB IN

)
I

| s
fon to tor, tor
((
'C\,Au?psulf\ fm&?'" ;§< MSB OUT ;1: DATA >< LSB OUT :Zf IDLE ><MSB out
p2J
(n=0t07,12)

Figure 5.47 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKA Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)

RSP to
SSLAO to 55 I N r
SSLA3 X X
output 46 VN v
tienn  tas >1e
— ! tssir, tssir
RSPCKA / 3 7
CPOL=0 . \ ; N
output —_—
RSPCKA \ /_ \ ﬂ/_
CcPOL =1 ] N \
output \— =
tsu ‘_tHF PN
MISOA X /
input Aﬂ%—’MSB IN ?F—ﬁ< DATA LSBIN [} { MSB IN
tOH to tDr, th
[ e
N b2 NV
MOSIA MSB OUT DATA Lssout IDLE MSB OUT
output y " m

Figure 5.48 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKA Division Ratio Set to 1/2)
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RX65N Group, RX651 Group

5. Electrical Characteristics

ETO_RX_CLK

twoLd

_’
ETO_WOL
Figure 5.65 WOL Output Timing (MII)
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RX65N Group, RX651 Group

5. Electrical Characteristics

+ Suspension during programming
FCU command X Program >< >< Suspend
tspp
FSTATR.FRDY Not Ready
Programming pse [ Progemming ]\
« Suspension during erasure in suspend priority mode
FCU command X  Erase >< >< Suspend >< Resume >< >< Suspend
tsesp1 tsesp2
FSTATR.FRDY \ Not Ready Not Ready
/ \
« Suspension during erasure in erasure priority mode
FCU command X Erase >< >< Suspend
tSEED
FSTATR.FRDY \ Not Ready

Figure 5.82

Flash Memory Programming/Erasure Suspension Timing
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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] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A 145F0G \ 0.1g
=
o ®
= Z [e]
t ‘
\ v|00oogoob000006 |
| vl OO 000000000
L| 0000000000000
‘ kK| 0000000000000
| s 0000 0000
H| 0000 0000
L e e i N B 10000 - 0000
FlOOOO 0000
‘ E| 00000 0000
0| 000000HOOO0O0O00O0
‘ c| 0000006000000
8| 0000000000000
; A OOOQOOQOQOOQO 3
T T IDimension in Millimeters
" @ 1.2 3 4 5 6 7 8 9 10 11 12 13 Symbol i N Max
E Index mark D 7” 7o(r]n i
(Laser mark) E 70 —
v — | — | 0.15
w | — | — o020
Al —]—1105
e] | —] o5 | —
b [021]025 029
b, |029 034 039
x | — | — o008
y | — | — o008
Z, | — ] 05 | —
Ze | — o5 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
R01DS0276EJ0210 Rev.2.10 IZENESAS Page 226 of 232

Oct 02, 2017



