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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.
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RX65N Group, RX651 Group 1. Overview

Table 1.1 Outline of Specifications (5/9)

Classification = Module/Function Description

Timers 8-bit timers (TMRDb) ¢ (8 bits x 2 channels) x 2 units
¢ Select from among seven internal clock signals (PCLKB/1, PCLKB/2, PCLKB/8,
PCLKB/32, PCLKB/64, PCLKB/1024, PCLKB/8192) and one external clock signal
o Capable of output of pulse trains with desired duty cycles or of PWM signals
e The 2 channels of each unit can be cascaded to create a 16-bit timer
o Generation of triggers for A/D converter conversion
o Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12
e Event linking by the ELC

Compare match timer e (16 bits x 2 channels) x 2 units
(CMT) o Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)
e Event linking by the ELC

Compare match timer W e (32 bits x 1 channel) x 2 units
(CMTW) e Compare-match, input-capture input, and output-comparison output are available.
* Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)
o Interrupt requests can be output in response to compare-match, input-capture, and
output-comparison events.
e Event linking by the ELC

Realtime clock (RTCd)*#4 e Clock sources: Main clock, sub clock
e Selection of the 32-bit binary count in time count/second unit possible
o Clock and calendar functions
o Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
» Battery backup operation
o Time-capture facility for three values
e Event linking by the ELC

Watchdog timer (WDTA) e 14 bits x 1 channel
¢ Select from among 6 counter-input clock signals (PCLKB/4, PCLKB/64, PCLKB/128,
PCLKB/512, PCLKB/2048, PCLKB/8192)

Independent watchdog e 14 bits x 1 channel
timer (IWDTa) e Counter-input clock: IWDT-dedicated on-chip oscillator
» Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64,
dedicated clock/128, dedicated clock/256
» Window function: The positions where the window starts and ends are specifiable (the
window defines the timing with which refreshing is enabled and disabled).
Event linking by the ELC

Communication Ethernet controller ¢ Input and output of Ethernet/IEEE 802.3 frames
function (ETHERC) e Transfer at 10 or 100 Mbps
o Full- and half-duplex modes
o MIl (Media Independent Interface) or RMII (Reduced Media Independent Interface) as
defined in IEEE 802.3u
e Detection of Magic PacketsTM*1 or output of a “wake-on-LAN” signal (WOL)
e Compliance with flow control as defined in IEEE 802.3x standards
DMA controller for ¢ Alleviation of CPU load by the descriptor control method
Ethernet controller o Transmission FIFO: 2 Kbytes; Reception FIFO: 2 Kbytes
(EDMACa)
USB 2.0 FS host/ ¢ Includes a UDC (USB Device Controller) and transceiver for USB 2.0 FS

function module (USBb) e One port
e Compliance with the USB 2.0 specification
o Transfer rate: Full speed (12 Mbps), low speed (1.5 Mbps) (host only)
¢ Both self-power mode and bus power are supported
e OTG (On the Go) operation is possible (low-speed is not supported)
e Incorporates 2 Kbytes of RAM as a transfer buffer
o External pull-up and pull-down resistors are not required
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RX65N Group, RX651 Group 1. Overview
Table 1.3 List of Products (2/8)
Code Data
Flash Flash
Memory RAM Memory Operating Operating
Capacity | Capacity | Capacity | Frequency | Encryption temperat
Group | Part No. Package (byte(s)) | (byte(s)) | (byte(s)) |(Max.) Module SDHI/SDSI | Dual bank | ure (°C)
RX65N | R5F565N7ADFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
(D ver-
sion) R5F565N7BDFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N7EDFP | PLQP0O100KB-B | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N7FDFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N4ADFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N4BDFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N4EDFP | PLQP0100KB-B | 512 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N4FDFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565NEDDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDBG | PLBG0O176GA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDBG | PLBGO176GA-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NEDDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDLC | PTLGO177KA-A |{1.5M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDLC | PTLGO177KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NEDDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDLK | PTLGO145KA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDLK | PTLGO145KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565N9ADLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N9BDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N9EDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N9FDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N7ADLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N7BDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N7EDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N7FDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N4ADLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N4BDLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
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RX65N Group, RX651 Group

1. Overview

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

Serial communications
interface (SCIg)

e Asynchronous mode/clock synchronous mode

SCKO to SCK9 1/0 Input/output pins for the clock
RXDO0 to RXD9 Input Input pins for received data
TXDO to TXD9 Output  Output pins for transmitted data
CTSO# to CTS9# Input Input pins for controlling the start of transmission and reception
RTSO# to RTS9# Output  Output pins for controlling the start of transmission and
reception
¢ Simple 12C mode
SSCLO to SSCL9 1/0 Input/output pins for the I2C clock
SSDAO to SSDA9 1/0 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK9 1/0 Input/output pins for the clock
SMISOO0 to SMISO9 1/0 Input/output pins for slave transmission of data
SMOSIO0 to SMOSI9 1/0 Input/output pins for master transmission of data
SSO# to SS9# Input Chip-select input pins
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RX65N Group, RX651 Group 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (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
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
26 P22 EDREQO MTIOC3B/ SCKO/
MTCLKC/ USBO_OVRCUR
TIOCC3/ B
TMOO0/PO2
27 P21 MTIOC1B/ RXDO0/SMISO0/ IRQ9
MTIOC4A/ SSCLO/SCL1*1/
TIOCA3/ USBO_EXICEN
TMCI0/PO1
28 P20 MTIOC1A/ TXDO/SMOSI0/ IRQ8
TIOCB3/ SSDAO0/SDA1*1/
TMRI0/PO0O USBO_ID
29 P17 MTIOC3A/ SCK1/TXD3/ IRQ7 ADTRG1
MTIOC3B/ SMOSI3/SSDA3/ #
MTIOC4B/ SDA2-DS
TIOCBO/
TCLKD/TMO1/
PO15/POE8#
30 P16 MTIOC3C/ TXD1/SMOSI1/ IRQ6 ADTRGO
MTIOC3D/ SSDA1/RXD3/ #
TIOCB1/ SMISO3/SSCL3/
TCLKC/TMO2/ | SCL2-DS/
PO14/RTCOUT | USBO_VBUSEN/
USBO_VBUS/
USBO_OVRCUR
B
31 P15 MTIOCO0B/ RXD1/SMISO1/ IRQ5
MTCLKB/ SSCL1/SCK3/
TIOCB2/ CRX1-DS
TCLKB/TMCI2/
PO13
32 P14 MTIOC3A/ CTS1#/RTS1#/ IRQ4
MTCLKA/ SS1#/CTX1/
TIOCBS/ USB0O_OVRCUR
TCLKA/TMRI2/ | A
PO15
33 P13 MTIOCO0B/ TXD2/SMOSI2/ IRQ3 ADTRG1
TIOCA5/TMO3/ | SSDA2/ #
PO13 SDAO[FM+]
34 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
35 VCC_USB
36 USB0_DM
37 USBO_DP
38 VSS_USB
39 P55 DO[AO/DO]*1/ | MTIOC4D/ ETO_EXOUT/ IRQ10
WAIT#/ TMO3 CRX1
EDREQO
40 P54 ALE/D1[A1/ | MTIOC4B/ ETO_LINKSTA/
DAY/ TMCI1 CTS2#/RTS2#/
EDACKO SS2#/CTX1
41 P53*2 BCLK
42 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
43 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
44 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
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RX65N Group, RX651 Group 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (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
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
45 uB PC7 A23/CS0# MTIOC3A/ ETO_COL/TXD8/ IRQ14
MTCLKB/ SMOSI8/SSDA8/
TMO2/PO31/ SMOSI10/
TOCO/ SSDA10/TXD10/
CACREF MISOA-A
46 PC6 D2[A2/D2]*1/ | MTIOC3C/ ETO_ETXD3/ IRQ13
A22/CS1# MTCLKA/ RXD8/SMISO8/
TMCI2/PO30/ SSCL8/
TICO SMISO10/
SSCL10/RXD10/
MOSIA-A
47 PC5 D3[A3/D3]*1/ | MTIOC3B/ ETO_ETXD2/
A21/CS2#/ MTCLKD/ SCK8/SCK10/
WAIT# TMRI2/PO29 RSPCKA-A
48 PC4 A20/CS3# MTIOC3D/ ETO_TX_CLK/
MTCLKC/ SCK5/CTS8#/
TMCI1/PO25/ RTS8#/SS8#/
POEO# SS10#/CTS10#/
RTS10#/SSLAO-
A
49 PC3 A19 MTIOC4D/ ETO_TX_ER/
TCLKB/PO24 TXD5/SMOSI5/
SSDA5
50 PC2 A18 MTIOC4B/ ETO_RX_DV/
TCLKA/PO21 RXD5/SMISO5/
SSCL5/SSLA3-A
51 PC1 A17 MTIOC3A/ ETO_ERXD2/ IRQ12
TCLKD/PO18 SCK5/SSLA2-A
52 PCO A16 MTIOC3C/ ETO_ERXD3/ IRQ14
TCLKC/PO17 CTS5#/RTS5#/
SS5#/SSLA1-A
53 PB7 A15 MTIOC3B/ ETO_CRS/ SDSI_D1-B
TIOCB5/PO31 | RMIIO_CRS_DV/
TXD9/SMOSI9/
SSDAY/
SMOSI11/
SSDA11/TXD11
54 PB6 A14 MTIOC3D/ ETO_ETXD1/ SDSI_Do0-B
TIOCA5/PO30 | RMIIO_TXD1/
RXD9/SMISO9/
SSCLY/
SMISO11/
SSCL11/RXD11
55 PB5 A13 MTIOC2A/ ETO_ETXDO/ SDSI_CLK-B LCD_CL
MTIOC1B/ RMIIO_TXDO/ K-B*1
TIOCB4/ SCK9/SCK11
TMRI1/PO29/
POE4#
56 PB4 A12 TIOCA4/PO28 | ETO_TX_EN/ SDSI_CMD-B LCD_TC
RMIIO_TXD_EN/ ONoO-B*1
CTSO#/RTSO#/
SSO#/SS11#/
CTS1#RTS11#
57 PB3 A11 MTIOCOA/ ETO_RX_ER/ SDSI_D3-B LCD_TC
MTIOC4A/ RMIIO_RX_ER/ ON1-B*1
TIOCD3/ SCK6
TCLKD/TMO0/
PO27/POE11#
58 PB2 A10 TIOCC3/ ETO_RX_CLK/ SDSI_D2-B LCD_TC
TCLKC/PO26 REF50CKO0/ ON2-B*1
CTS6#/RTS6#/
SS6#
59 PB1 A9 MTIOCOC/ ETO_ERXDO/ LCD_TC | IRQ4-DS
MTIOC4C/ RMIIO_RXDO0/ ON3-B*1
TIOCB3/ TXD6/SMOSI6/
TMCI0/PO25 SSDA6
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RX65N Group, RX651 Group

3. Address Space

3.2 External Address Space

The external address space is divided into CS areas (CS0 to CS7) and SDRAM area (SDCS). The CS areas are divided
into up to eight areas (CSO to CS7), each corresponding to the CSn# signal output from a CSn# (n = 0 to 7) pin.
Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0O to CS7) and SDRAM areas (SDCS)

in on-chip ROM disabled extended mode.

CS7 (16 Mbytes)

CS6 (16 Mbytes)

CS5 (16 Mbytes)

CS4 (16 Mbytes)

CS3 (16 Mbytes)

CS2 (16 Mbytes)

CS1 (16 Mbytes)

SDCS (128 Mbytes)

CS0 (16 Mbytes)

0000 0000h 0100 0000h
RAM
0004 0000h Reserved area’
0008 0000h Peripheral 1/O registers
000A 4000h Standby RAM
000A 6000h Peripheral 1/O registers 01FF FFFFh
0010 0000h 0200 0000h
- Reserved area”’ -
02FF FFFFh
0300 0000h
0080 0000h -
Expansion RAM ™
0086 0000h
Reserved area' 03FF FFFFh
0100 0000h 0400 0000h
o External(:asfigg:? space  —— 04FF FFFFh
0500 0000h
0800 0000h
External address space 05FF FFFFh
(SDRAM area) 0600 0000h
1000 0000h
06FF FFFFh
0700 0000h
07FF FFFFh
0800 0000h
o Reserved area” =
OFFF FFFFh
FFOO 0000h FF00 0000h
External address space ™
(CS area)
FFFF FFFFh FFFF FFFFh
Note 1. Reserved areas should not be accessed.
Note 2. This area is only included in products with at least 1.5 Mbytes of code flash memory.
Note 3. The CSO0 area is disabled in on-chip ROM enabled extended mode.
In this mode, the address space for addresses above 1000 0000h is as shown in figure on this
section, Memory Map in Each Operating Mode.

Figure 3.2 Correspondence between External Address Spaces and CS Areas

(In On-Chip ROM Disabled Extended Mode)
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RX65N Group, RX651 Group 4. 1/0 Registers

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

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

4. 1/0O Registers

Table 4.1 List of I/0O Registers (Address Order) (21 / 61)
Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 917Ah | S12AD1 | A/D Disconnection Detection Control Register ADDISCR 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 9180h | S12AD1 | A/D Group Scan Priority Control Register ADGSPCR 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9184h | S12AD1 | A/D Data Duplication Register A ADDBLDRA 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9186h | S12AD1 | A/D Data Duplication Register B ADDBLDRB 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 918Ch | S12AD1 [ A/D Comparison Function Window A/B Status ADWINMON 8 8 2,3 PCLKB 2ICLK S12AD
Monitoring Register Fa
0008 9190h | S12AD1 | A/D Comparison Function Control Register ADCMPCR 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9192h | S12AD1 | A/D Comparison Function Window A Extended Input | ADCMPANSE 8 8 2,3 PCLKB 2ICLK S12AD
Select Register R Fa
0008 9193h | S12AD1 | A/D Comparison Function Window A Extended Input | ADCMPLER 8 8 2,3 PCLKB 2ICLK S12AD
Comparison Condition Setting Register Fa
0008 9194h | S12AD1 | A/D Comparison Function Window A Channel Select | ADCMPANSR 16 16 2,3 PCLKB 2 ICLK S12AD
Register 0 0 Fa
0008 9196h | S12AD1 | A/D Comparison Function Window A Channel Select | ADCMPANSR 16 16 2,3 PCLKB 2 ICLK S12AD
Register 1 1 Fa
0008 9198h | S12AD1 [ A/D Comparison Function Window A Comparison ADCMPLRO 16 16 2,3 PCLKB 2ICLK S12AD
Condition Setting Register 0 Fa
0008 919Ah | S12AD1 [ A/D Comparison Function Window A Comparison ADCMPLR1 16 16 2, 3PCLKB 2ICLK S12AD
Condition Setting Register 1 Fa
0008 919Ch | S12AD1 | A/D Comparison Function Window A Lower Level ADCMPDRO 16 16 2,3 PCLKB 2ICLK S12AD
Setting Register Fa
0008 919Eh | S12AD1 | A/D Comparison Function Window A Upper Level ADCMPDR1 16 16 2,3 PCLKB 2ICLK S12AD
Setting Register Fa
0008 91A0h | S12AD1 | A/D Comparison Function Window A Channel Status | ADCMPSRO 16 16 2,3 PCLKB 2 ICLK S12AD
Register 0 Fa
0008 91A2h | S12AD1 [ A/D Comparison Function Window A Channel Status | ADCMPSR1 16 16 2,3 PCLKB 2 ICLK S12AD
Register 1 Fa
0008 91A4h | S12AD1 | A/D Comparison Function Window A Extended Input |ADCMPSER 8 8 2,3 PCLKB 2ICLK S12AD
Channel Status Register Fa
0008 91A6h | S12AD1 | A/D Comparison Function Window B Channel Select | ADCMPBNS 8 8 2,3 PCLKB 2ICLK S12AD
Register R Fa
0008 91A8h | S12AD1 | A/D Comparison Function Window B Lower Level ADWINLLB 16 16 2, 3 PCLKB 2ICLK S12AD
Setting Register Fa
0008 91AAh | S12AD1 [ A/D Comparison Function Window B Upper Level ADWINULB 16 16 2,3 PCLKB 2ICLK S12AD
Setting Register Fa
0008 91ACh |S12AD1 [ A/D Comparison Function Window B Channel Status |ADCMPBSR 8 8 2,3 PCLKB 2 ICLK S12AD
Register Fa
0008 91D4h | S12AD1 | A/D Channel Select Register CO ADANSCO 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 91D6h | S12AD1 | A/D Channel Select Register C1 ADANSC1 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 91D8h | S12AD1 | A/D Group C Extended Input Control Register ADGCEXCR 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91D9h | S12AD1 | A/D Group C Trigger Select Register ADGCTRGR 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91DDh | S12AD1 | A/D Sampling State Register L ADSSTRL 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91DEh | S12AD1 | A/D Sampling State Register T ADSSTRT 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91DFh | S12AD1 | A/D Sampling State Register O ADSSTRO 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EOh | S12AD1 | A/D Sampling State Register 0 ADSSTRO 8 8 2, 3 PCLKB 2ICLK S12AD
Fa
0008 91E1h | S12AD1 [ A/D Sampling State Register 1 ADSSTR1 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E2h | S12AD1 | A/D Sampling State Register 2 ADSSTR2 8 8 2,3 PCLKB 2ICLK S12AD
Fa
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (27 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

0008 AO8Ah

SCl4

12C Mode Register 2

SIMR2

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A08Bh

SCl4

12C Mode Register 3

SIMR3

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A08Ch

SCl4

12C Status Register

SISR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A08Dh

SCl4

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOBEh

SCl4

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AO8Fh

SCl4

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOBEh

SCl4

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A090h

SCl4

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A091h

SCl4

Receive Data Register L

RDRL

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A090h

SCl4

Receive Data Register HL

RDRHL

4,5PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A092h

SCl4

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOAOh

SCI5

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOA1h

SCI5

Bit Rate Register

BRR

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOA2h

SCI5

Serial Control Register

SCR

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 AOA3h

SCI5

Transmit Data Register

TDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOA4h

SCI5

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOAS5h

SCI5

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 AOAGh

SMCI5

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOA7h

SCI5

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AOA8h

SCI5

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOASh

SCI5

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOAAR

SCI5

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AOABh

SCI5

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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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 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

534 Control Signal Timing

Table 5.23 Control Signal Timing

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

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

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

Note 1. tpgcyc: PCLKB cycle

taviw

Figure 5.14  NMI Interrupt Input Timing

RQ M

tiraw

Figure 5.15 IRQ Interrupt Input Timing

R0O1DS0276EJ0210 Rev.2.10 RENESAS
Oct 02, 2017

Page 165 of 232



RX65N Group, RX651 Group 5. Electrical Characteristics

5.3.5 Bus Timing

Table 5.24 Bus Timing

Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgprr=2.71t0 3.6 V, 2.7 V = VREFHO < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
ICLK = PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK = 8 to 60 MHz, T, = Ty,
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.

ltem Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 12,5 ns Figure 5.16 to
Byte control delay time tscp — 12,5 ns Figure 5.21
CS# delay time tcsp — 12.5 ns

ALE delay time taALED — 12,5 ns

RD# delay time trsD — 12.5 ns

Read data setup time trDs 12.5 — ns

Read data hold time trRoH 0 — ns

WR# delay time twrD — 12,5 ns

Write data delay time twob — 12,5 ns

Write data hold time twoH 0 — ns

WAIT# setup time twTs 12.5 — ns Figure 5.22
WAIT# hold time twTH 0 — ns

Address delay time 2 (SDRAM) taD2 1 12.5 ns Figure 5.23
CS# delay time 2 (SDRAM) tcsp2 1 12,5 ns

DQM delay time (SDRAM) tbamp 1 12.5 ns

CKE delay time (SDRAM) tckep 1 12.5 ns

Read data setup time 2 (SDRAM) trRDs?2 10 — ns

Read data hold time 2 (SDRAM) tRDH2 0 — ns

Write data delay time 2 (SDRAM) twop2 — 12.5 ns

Write data hold time 2 (SDRAM) twbH2 1 — ns

WE# delay time (SDRAM) twep 1 12.5 ns

RAS# delay time (SDRAM) trRASD 1 12.5 ns

CAS# delay time (SDRAM) tcasp 1 12.5 ns
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RX65N Group, RX651 Group 5. Electrical Characteristics

CSRWAIT:3
CSWWAIT:3

Twi Twa Tws (Tena) Tend T Th2

sek 0\ \ TN SN N R

A23 to A X X

CST# to CSO# \ /

RD# (Read) \ /

WR# (Write) \ /

External wait

<

twrs| twr twrs| twrn
| |

WAIT# JN Aﬁ 71 3(

Figure 5.22  External Bus Timing/External Wait Control
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RX65N Group, RX651 Group 5. Electrical Characteristics

Viy A

SCLO to SCL2 A

V'L 7 A

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

\ T N

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

Test conditions

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

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

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

Figure 5.54 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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RX65N Group, RX651 Group

5. Electrical Characteristics

90%
REF50CK 50%

10%

70%

30%

RMIO_xxxx' 50% i «i

Tck

<_

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

Figure 5.56  Timing with the REF50CK and RMII Signals
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Figure 5.57 RMIl Transmission Timing
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Figure 5.58 RMII Reception Timing (Normal Operation)
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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

Table 5.47

12-Bit A/D (Unit 1) Conversion Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 2.7 t0 3.6 V, 2.7 V < VREFHO < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =0V,
PCLKB = PCLKD = 1 MHz to 60 MHz, T, = Topr

ltem Min. Typ. Max. Unit Test Conditions
Resolution 8 — 12 Bit
Conversion time*1 Permissible signal source 0.88 — — us Sampling in 38 states
(Operation at PCLK = | impedance (max.) = 1.0 kQ | (0.633)*2 (ADSAM.SAM = 1)
60 MHz)
Conversion time*1 1 — — us Sampling in 15 states
(Operation at PCLK = (0.500)*2 (ADSAM.SAM = 1)
30 MHz)
Analog input capacitance — — 30 pF
Offset error — 2.0 +3.5 LSB
Full-scale error — 2.0 +3 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +4.0 6.0 LSB
DNL differential nonlinearity error — +1.5 +4.0 LSB
(Operation at PCLK = 60 MHz)
DNL differential nonlinearity error — +1.5 +2.5 LSB
(Operation at PCLK = 30 MHz)
INL integral nonlinearity error — +2.0 +4.0 LSB
(Operation at PCLK = 60 MHz)
INL integral nonlinearity error — +2.0 +3.5 LSB
(Operation at PCLK = 30 MHz)

Note:

during A/D conversion, values may not fall within the above ranges.

Note 1.
is indicated.
Note 2.

The value in parentheses indicates the sampling time.

Table 5.48 A/D Internal Reference Voltage Characteristics
Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgar71=2.7 t0 3.6 V, 2.7 V < VREFHO0 < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKB = PCLKD = 60 MHz, T, = Top,

The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds

The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states

ltem Min. Typ. Unit Corrg’iztons
A/D internal reference voltage 1.13 1.18 1.23 \Y
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RX65N Group, RX651 Group

5. Electrical Characteristics
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Figure 5.79  Voltage Detection Circuit Timing (Vyet2)
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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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