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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
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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 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
177-Pin (MTU, TPU,
TFLGA Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFBGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
D14 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B
D7]
D15 P65 CKE/CS5#
E1 PJ5 POE8# CTS2#/RTS2#/
SS2#
E2 EMLE
E3 PF5 IRQ4
E4 VSS
E5 *1 NC
E12 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B
D6]
E13 TRDATAOQ PG2 D26
E14 TRDATA1 PG3 D27
E15 P67 DQM1/CS7# | MTIOC7C IRQ15
F1 VBATT
F2 VCL
F3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO0#/
RTSO#/SS0#
F4 BSCANP
F12 P66 DQMO0/CS6# | MTIOC7D
F13 TRSYNC PG4 D28
F14 PAO DQM2/ MTIOC4A/ ETO_TX_EN/ LCD_DA
BCO#/A0 MTIOC6D/ RMIIO_TXD_EN/ TA8-B
TIOCA0/PO16/ | SSLA1-B
CACREF
F15 VSS
G1 XCIN
G2 XCouT
G3 MD/FINED
G4 TRST# PF4
G12 TRCLK PG5 D29
G13 TRDATA2 PG6 D30
G14 PA1 DQM3/A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQM
MTCLKC/ SCK5/SSLA2-B TA7-B
MTIOC7B/
TIOCBO/PO17
G15 VvCC
H1 XTAL P37
H2 VSS
H3 RES#
H4 UPSEL P35 NMI
H12 PA4 A4 MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B
TIOCA1/ SSLA0-B
TMRIO/PO20
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RX65N Group, RX651 Group 1. Overview
Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (2/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
145-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
B13 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0-B TA12-B*1
D4J*1 PO28
C1 AVSS1
c2 P02 TMCI1 SCK6 IRQ10 AN120
C3 VREFHO
C4 P41 IRQ9-DS | ANO0O1
C5 P46 IRQ14- ANO006
DS
C6 VSS
c7 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B*1
C8 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B*
Cc9 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B*
MMC_D1-B
C10 P63 CASH#/
D2[A2/D2]*1/
CS3#
C11 PEO D8[A8/D8)/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEX0
DO[A0/DO]*1 TA16-B*1
c12 P70 SDCLK
C13 VSS
D1 P00 TMRIO TXD6/SMOSI6/ IRQ8 AN118
SSDA6
D2 PF5 IRQ4
D3 P03 IRQ11 DAO
D4 PO1 TMCIO RXD6/SMISO6/ IRQ9 AN119
SSCL6
D5 VCC
D6 P93 A19 POEO# CTST#/RTST#/ AN117
SST7#
D7 PD5 D5[AS5/D5] MTIC5W/ SSLC1-A QSPCLK-B/ LCD_DA | IRQ5 AN113
MTIOC8C/ SDHI_CLK-B/ TA19-B*1
POE10# MMC_CLK-B
D8 P60 CSo#
D9 P64 WE#/D3[A3/
D3J*1/CS4#
D10 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B*1
D7]*1
D11 VvCC
D12 PE5 D13[A13/ MTIOC4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B*1
D5]*1 RSPCKB-B
D13 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B*1
D6]*!
E1 VSS
E2 VCL
E3 PJ5 POES8# CTS2#/RTS2#/
SS2#
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RX65N Group, RX651 Group 1. Overview
Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (5/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
145-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
K7 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
K8 VvCC
K9 TRDATAOQ P80 EDREQO MTIOC3B/ ETO_TX_EN/ QIO2-A/SDHI_WP/
PO26 RMIIO_TXD_EN/ | MMC_D2-A
SCK10/RTS10#
K10 TRDATAG P76 CS6# PO22 ETO_RX_CLK/ QSSL-A/
REF50CKO0/ SDHI_CMD-A/
SMISO11/ SDSI_CMD-A/
SSCL11/RXD11 MMC_CMD-A
K11 PB7 A15 MTIOC3B/ ETO_CRS/ SDSI_D1-B
TIOCB5/PO31 | RMIIO_CRS_DV/
TXD9/SMOSI9/
SSDAY/
SMOSI11/
SSDA11/TXD11
K12 PB6 A14 MTIOC3D/ ETO_ETXD1/ SDSI_Do-B
TIOCA5/PO30 | RMIIO_TXD1/
RXD9/SMISO9/
SSCLY/
SMISO11/
SSCL11/RXD11
K13 PB5 A13 MTIOC2A/ ETO_ETXDO/ SDSI_CLK-B LCD_CL
MTIOC1B/ RMIIO_TXDO0/ K-B*1
TIOCB4/ SCK9/SCK11
TMRI1/PO29/
POE4#
L1 P25 CS5#/ MTIOC4C/ RXD3/SMISO3/ SDHI_CD/HSYNC ADTRGO
EDACK1 MTCLKB/ SSCL3 #
TIOCA4/PO5
L2 P23 EDACKO MTIOC3D/ TXD3/SMOSI3/ SDHI_D1-C/PIXD7
MTCLKD/ SSDA3/CTSO0#/
TIOCD3/PO3 RTSO#/SS0#
L3 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
L4 P24 CS4#/ MTIOC4A/ SCKa3/ SDHI_WP/PIXCLK
EDREQ1 MTCLKA/ USBO_VBUSEN
TIOCB4/
TMRI1/PO4
L5 P13 MTIOCOB/ TXD2/SMOSI2/ IRQ3 ADTRG1
TIOCA5/TMO3/ | SSDA2/ #
PO13 SDAO[FM+]
L6 P56 EDACK1 MTIOC3C/ SCK7*1
TIOCA1
L7 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
L8 TRCLK P83 EDACK1 MTIOC4C ETO_CRS/
RMIIO_CRS_DV/
SCK10/SS10#/
CTS10#
L9 PC5 D3[A3/D3]*1/ | MTIOC3B/ ETO_ETXD2/ MMC_D5-A
A21/CS2#/ MTCLKD/ SCK8/SCK10/
WAIT# TMRI2/PO29 RSPCKA-A
L10 PC4 A20/CS3# MTIOC3D/ ETO_TX_CLK/ QMI-A/QIO1-A/
MTCLKC/ SCK5/CTS8#/ SDHI_D1-A/
TMCI1/PO25/ RTS8#/SS8#/ SDSI_D1-A/
POEO# SS10#/CTS10#/ | MMC_D1-A
RTS10#/SSLAO-
A
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RX65N Group, RX651 Group 1. Overview
Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (6/7)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
144-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
110 PE1 D9[A9/D9]/ MTIOCA4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1]*! | MTIOC3B/ SMOSI12/ TA15-B*1
PO18 SSDA12/
TXDX12/
SI0X12/SSLB2-
B
111 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO]*1 TA16-B*1
112 P64 WE#/D3[A3/
D3J*1/CS4#
113 P63 CASH#/
D2[A2/D2]*1/
CS3#
114 P62 RAS#/
D1[A1/D1]*1/
CS2#
115 P61 SDCS#/
DO[A0/DO]*1/
CS1#
116 VSS
117 P60 CSOo#
118 VvCC
119 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B*
MMC_D1-B
120 PD6 D6[A6/D6] MTIC5V/ SSLC2-A QMO-B/QIO0-B/ LCD_DA | IRQ6 AN106
MTIOC8A/ SDHI_DO0-B/ TA18-B*1
POE4# MMC_DO0-B
121 PD5 D5[AS5/D5] MTIC5W/ SSLC1-A QSPCLK-B/ LCD_DA | IRQ5 AN113
MTIOCS8C/ SDHI_CLK-B/ TA19-B*1
POE10# MMC_CLK-B
122 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B*1
MMC_CMD-B
123 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B*1
124 PD2 D2[A2/D2] MTIOC4D/TIC2 | MISOC-A/CRX0 | QIO2-B/SDHI_D2- | LCD_DA | IRQ2 AN110
B/MMC_D2-B TA22-B*1
125 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B*1
126 PDO DO[AQ/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
*1
127 P93 A19 POEO# CTST#/RTST#/ AN117
SS7#
128 P92 A18 POE4# RXD7/SMISO7/ AN116
SSCL7
129 P91 A17 SCK7 AN115
130 VSS
131 P90 A16 TXD7/SMOSI7/ AN114
SSDA7
132 VCC
133 P47 IRQ15- ANO07
DS
134 P46 IRQ14- ANO006
DS
135 P45 IRQ13- ANO05
DS
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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. 1/0O 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. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (8 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 72E0h |ICU Software Interrupt Generation Register SWINTR 8 8 2ICLK ICuB
0008 72E1h |ICU Software Interrupt 2 Generation Register SWINT2R 8 8 2 ICLK ICuB
0008 72FOh |ICU Fast Interrupt Set Register FIR 16 16 2 ICLK ICuB
0008 7300h to | ICU Interrupt Source Priority Registers 000 to 255 IPRO0O to 8 8 2ICLK ICuB
0008 73FFh IPR255
0008 7400h |ICU DMAC Trigger Select Register 0 DMRSRO 8 8 2 ICLK ICuB
0008 7404h |ICU DMAC Trigger Select Register 1 DMRSR1 8 8 2 ICLK ICUB
0008 7408h |ICU DMAC Trigger Select Register 2 DMRSR2 8 8 2ICLK ICuB
0008 740Ch |ICU DMAC Trigger Select Register 3 DMRSR3 8 8 2 ICLK ICuB
0008 7410h  |ICU DMAC Trigger Select Register 4 DMRSR4 8 8 2ICLK IcCuUB
0008 7414h |ICU DMAC Trigger Select Register 5 DMRSR5 8 8 2 ICLK ICuB
0008 7418h |ICU DMAC Trigger Select Register 6 DMRSR6 8 8 2 ICLK ICUB
0008 741Ch |ICU DMAC Trigger Select Register 7 DMRSR7 8 8 2ICLK ICUB
0008 7500h to | ICU IRQ Control Registers 0 to 15 IRQCRO to 15 8 8 2 ICLK ICuUB
0008 750Fh
0008 7520h |ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTEO 8 8 2 ICLK ICUB
0008 7521h  |ICU IRQ Pin Digital Filter Enable Register 1 IRQFLTE1 8 8 2ICLK ICuUB
0008 7528h |ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTCO 16 16 2ICLK ICuUB
0008 752Ah  |ICU IRQ Pin Digital Filter Setting Register 1 IRQFLTC1 16 16 2ICLK IcCuUB
0008 7580h |ICU Non-Maskable Interrupt Status Register NMISR 8 8 2ICLK ICuB
0008 7581h |ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2ICLK ICuB
0008 7582h |ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2ICLK ICUB
0008 7583h  |ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK ICUB
0008 7590h |ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2ICLK ICUB
0008 7594h  |ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2ICLK ICUB
0008 7600h |ICU Group BEO Interrupt Request Register GRPBEO 32 32 % ::(’I(I:.ll_(K(g 2ICLK ICUB
0008 7630h |ICU Group BLO Interrupt Request Register GRPBLO 32 32 % E:(I:_I[(th 2ICLK ICuB
0008 7634h  |ICU Group BL1 Interrupt Request Register GRPBL1 32 32 % ::(’I(I:.ll_(K(g 2ICLK ICUB
0008 7638h |ICU Group BL2 Interrupt Request Register GRPBL2 32 32 % E:(I:_I[(th 2ICLK ICUB
0008 7640h |ICU Group BEO Interrupt Request Enable Register GENBEO 32 32 % ::(’I(I:.ll_(K(g 2ICLK ICUB
0008 7670h |ICU Group BLO Interrupt Request Enable Register GENBLO 32 32 % E:(I:_I[(th 2ICLK ICuB
0008 7674h  |ICU Group BL1 Interrupt Request Enable Register GENBL1 32 32 % ::(’I(I:.ll_(K(g 2ICLK ICUB
0008 7678h |ICU Group BL2 Interrupt Request Enable Register GENBL2 32 32 % E:(I:_I[(th 2ICLK ICUB
0008 7680h |ICU Group BEO Interrupt Clear Register GCRBEO 32 32 % IPC(I:_IL(KtéJ 2 ICLK ICUB
0008 7700h |ICU Software Configurable Interrupt B Request Register 0 | PIBRO 8 8 % g:clt_ll_(th 2 ICLK ICuB
0008 7701h |ICU Software Configurable Interrupt B Request Register 1 | PIBR1 8 8 % ::":(IflL(th 2ICLK ICuB
0008 7702h |ICU Software Configurable Interrupt B Request Register 2 | PIBR2 8 8 % g:clt_ll_(th 2 ICLK ICuB
0008 7703h |ICU Software Configurable Interrupt B Request Register 3 | PIBR3 8 8 % ::":(IflL(th 2ICLK ICuB
0008 7704h |ICU Software Configurable Interrupt B Request Register 4 | PIBR4 8 8 % g:clt_ll_(th 2 ICLK ICuB
0008 7705h |ICU Software Configurable Interrupt B Request Register 5 | PIBR5 8 8 % ::":(IflL(th 2ICLK ICuB
0008 7706h |ICU Software Configurable Interrupt B Request Register 6 | PIBR6 8 8 % g:clt_ll_(th 2 ICLK ICuB
0008 7707h |ICU Software Configurable Interrupt B Request Register 7 | PIBR7 8 8 % ::":(IflL(th 2ICLK ICuB
0008 7708h |ICU Software Configurable Interrupt B Request Register 8 | PIBR8 8 8 % g:clt_ll_(th 2 ICLK ICuB
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of /0 Registers (Address Order) (18 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 8528h | MMCIF |Response Register 1 CERESP1 32 32 2, 3PCLKB 2ICLK MMCIF
0008 852Ch |MMCIF |Response Register 0 CERESPO 32 32 2,3 PCLKB 2 ICLK MMCIF
0008 8530h | MMCIF |Automatically Issued CMD12 Response Register CERESPCM 32 32 2, 3PCLKB 2 ICLK MMCIF
D12
0008 8534h |MMCIF |Data Register CEDATA 32 32 2,3 PCLKB 2ICLK MMCIF
0008 853Ch |MMCIF |Boot Operation Setting Register CEBOOT 32 32 2,3 PCLKB 2 ICLK MMCIF
0008 8540h | MMCIF |Interrupt status Flag Register CEINT 32 32 2, 3PCLKB 2 ICLK MMCIF
0008 8544h | MMCIF |[Interrupt request Enable Register CEINTEN 32 32 2,3 PCLKB 2ICLK MMCIF
0008 8548h |MMCIF | Status Register 1 CEHOSTSTS 32 32 2, 3PCLKB 2ICLK MMCIF
1
0008 854Ch |MMCIF | Status Register 2 CEHOSTSTS 32 32 2,3 PCLKB 2ICLK MMCIF
2
0008 8570h |MMCIF |MMC Detection and Port Control Register CEDETECT 32 32 2, 3PCLKB 2ICLK MMCIF
0008 8574h | MMCIF |Special Mode Setting Register CEADDMOD 32 32 2,3 PCLKB 2ICLK MMCIF
E
0008 857Ch |MMCIF | Version Register CEVERSION 32 32 2, 3PCLKB 2ICLK MMCIF
0008 9000h |S12AD |A/D Control Register ADCSR 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9004h  |S12AD |A/D Channel Select Register AO ADANSAQ 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 9008h | S12AD |A/D-Converted Value Addition/Average Function ADADSO 16 16 2,3 PCLKB 2ICLK S12AD
Channel Select Register 0 Fa
0008 900Ch |S12AD |[A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2,3 PCLKB 2ICLK S12AD
Register Fa
0008 900Eh |S12AD |[A/D Control Extended Register ADCER 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9010h | S12AD |[A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9014h  |S12AD |A/D Channel Select Register BO ADANSBO 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9018h  |S12AD |A/D Data Duplication Register ADDBLDR 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 901Eh | S12AD |A/D Self-Diagnosis Data Register ADRD 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9020h | S12AD |A/D Data Register 0 ADDRO 16 16 2, 3PCLKB 2 ICLK S12AD
Fa
0008 9022h | S12AD |A/D Data Register 1 ADDR1 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9024h | S12AD |A/D Data Register 2 ADDR?2 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9026h |S12AD |A/D Data Register 3 ADDR3 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 9028h |S12AD |A/D Data Register 4 ADDR4 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 902Ah |S12AD |A/D Data Register 5 ADDRS5 16 16 2, 3 PCLKB 2ICLK S12AD
Fa
0008 902Ch |S12AD |A/D Data Register 6 ADDR6 16 16 2, 3PCLKB 2 ICLK S12AD
Fa
0008 902Eh |S12AD |A/D Data Register 7 ADDR?7 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 9063h | S12AD |A/D Conversion Time Setting Protection Release ADSAMPR 8 8 2, 3 PCLKB 2ICLK S12AD
Register Fa
0008 9066h | S12AD |A/D Sample-and-Hold Circuit Control Register ADSHCR 16 16 2, 3PCLKB 2ICLK S12AD
Fa
0008 906Eh | S12AD |A/D Conversion Time Setting Register ADSAM 16 16 2,3 PCLKB 2ICLK S12AD
Fa
0008 907Ah |S12AD |[A/D Disconnection Detection Control Register ADDISCR 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 907Ch | S12AD |A/D Sample-and-Hold Operating Mode Select ADSHMSR 8 8 2,3 PCLKB 2 ICLK S12AD
Register Fa
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of /0 Registers (Address Order) (20 / 61)
Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 9110h | S12AD1 | A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2, 3PCLKB 2ICLK §12AD
a
0008 9112h | S12AD1 [ A/D Conversion Extended Input Control Register ADEXICR 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 9114h | S12AD1 [ A/D Channel Select Register BO ADANSBO 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 9116h | S12AD1 [ A/D Channel Select Register B1 ADANSB1 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 9118h | S12AD1 [ A/D Data Duplication Register ADDBLDR 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 911Ah | S12AD1 | A/D Temperature Sensor Data Register ADTSDR 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 911Ch | S12AD1 | A/D Internal Reference Voltage Data Register ADOCDR 16 16 2, 3PCLKB 2ICLK §12AD
a
0008 911Eh | S12AD1 | A/D Self-Diagnosis Data Register ADRD 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 9120h | S12AD1 | A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 9122h | S12AD1 | A/D Data Register 1 ADDRA1 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 9124h | S12AD1 [ A/D Data Register 2 ADDR?2 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 9126h S12AD1 | A/D Data Register 3 ADDRS3 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 9128h | S12AD1 | A/D Data Register 4 ADDR4 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 912Ah | S12AD1 [ A/D Data Register 5 ADDRS 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 912Ch | S12AD1 | A/D Data Register 6 ADDRG6 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 912Eh | S12AD1 | A/D Data Register 7 ADDR7 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 9130h | S12AD1 | A/D Data Register 8 ADDRS 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 9132h S12AD1 | A/D Data Register 9 ADDR9 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 9134h | S12AD1 | A/D Data Register 10 ADDR10 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 9136h | S12AD1 | A/D Data Register 11 ADDR11 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 9138h | S12AD1 [ A/D Data Register 12 ADDR12 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 913Ah | S12AD1 | A/D Data Register 13 ADDR13 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 913Ch | S12AD1 | A/D Data Register 14 ADDR14 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 913Eh | S12AD1 | A/D Data Register 15 ADDR15 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 9140h | S12AD1 | A/D Data Register 16 ADDR16 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 9142h | S12AD1 | A/D Data Register 17 ADDR17 16 16 2,3 PCLKB 2ICLK §12AD
a
0008 9144h | S12AD1 | A/D Data Register 18 ADDR18 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 9146h | S12AD1 | A/D Data Register 19 ADDR19 16 16 2,3 PCLKB 2 ICLK §12AD
a
0008 9148h | S12AD1 | A/D Data Register 20 ADDR20 16 16 2, 3 PCLKB 2ICLK §12AD
a
0008 9163h | S12AD1 | A/D Conversion Time Setting Protection Release ADSAMPR 8 8 2, 3 PCLKB 2ICLK S12AD
Register Fa
0008 916Eh | S12AD1 | A/D Conversion Time Setting Register ADSAM 16 16 2,3 PCLKB 2ICLK §12AD
a
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4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (30 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

Related

ICLK 2 PCLK

ICLK < PCLK

Function

0008 AOEEh

SCI7

Transmit Data Register HL

TDRHL

16

16

4,5 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOFOh

SCI7

Receive Data Register H

RDRH

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOF1h

SCI7

Receive Data Register L

RDRL

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AOFOh

SCI7

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 AOF2h

SCI7

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A100h

SCI8

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A101h

SCI8

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A102h

SCI8

Serial Control Register

SCR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A103h

SCI8

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A104h

SCI8

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A105h

SCI8

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A106h

SMCI8

Smart Card Mode Register

SCMR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A107h

SCI8

Serial Extended Mode Register

SEMR

2, 3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A108h

SCI8

Noise Filter Setting Register

SNFR

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A109h

SCI8

12C Mode Register 1

SIMR1

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A10Ah

SCI8

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A10Bh

SCI8

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A10Ch

SCI8

12C Status Register

SISR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A10Dh

SCI8

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A10Eh

SCI8

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A10Fh

SCI8

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A10Eh

SCI8

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A110h

SCI8

Receive Data Register H

RDRH

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group 5. Electrical Characteristics

53 AC Characteristics

Table 5.10 Operating Frequency (High-Speed Operating Mode)

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f — — 120 MHz
frequency Peripheral module clock (PCLKA) — — 120
Peripheral module clock (PCLKB) — — 60
Peripheral module clock (PCLKC) — — 60
Peripheral module clock (PCLKD) — — 60
Flash-IF clock (FCLK) —*1 — 60
External bus clock (BCLK) | Other than 100-pin package — — 120
100-pin package — — 60
BCLK pin output Other than 100-pin package — — 60
100-pin package — — 30
SDRAM clock (SDCLK) Other than 100-pin package — — 60
SDCLK pin output Other than 100-pin package — — 60

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

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

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

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

Oscillator
(System clock)

Oscillator
(Other than the system clock)

ICLK

IRQ

Oscillator
(System clock)

Oscillator
(Other than the system clock)

ICLK

IRQ

1L
I

£

”

<

tseyoscwt

1L

=

(4

»le
> >

tseysea

-5 5

)y

L

”

-

Software standby mode

£

<

tseymc, tsevex, tseyrc, tseype,
tseypH, tseysc, tsayHo, tseyLo

When stabilization of the system clock oscillator is slower

”

tseyoscwt

===

tsevoscwr

tseysea

ar

£

P

Software standby mode

tseymc, tsavex, tseypc, tseype,
tseypH, tseysc, tsayHo, tseyLo

When stabilization of an oscillator other than the system clock is slower

Figure 5.12

Software Standby Mode Cancellation Timing
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SDRAM command ACT RD PRA
sockpn - AN\ AN\ £ N\ A A A A\
tap2 tap2 tap2 tap2
A18 to AO ] % ade:iort\;Vss % Column address ‘_% ‘_%
tap2 tap2 tan2 E.T
*1 PRA
AP A_% .i command L_
tcsp2 tespz2 tespz tesp2 tcsp2 tesp2
+—>]
SDCS# j& jN }
trasD trasD trasp trasp
RASH | ;l§ ;k ;ll
tcasp tcaso
P
CAS#
tweo twep
WE# j& }
High
CKE (High)
toavp
DQMn |
trosz2 | troHz
D31 to DO

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

Figure 5.23 SDRAM Space Single Read Bus Timing
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Table 5.34 SClg, SClh, and SCIi Timing
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T; = Tqps
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
“ 1 9
Item Symbol Min. Max. Unit Conditions
SClg, SCIh | Input clock cycle Asynchronous tseye 4 — tpeeyc | Figure 5.42
Clock 6 _
synchronous
Input clock pulse width tsckw 0.4 0.6 tseyc
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous™ | tgeyc 8 — tracyc
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tscks — 5 ns
Transmit data delay time Clock trxp — 28 ns Figure 5.43
synchronous
Receive data setup time Clock trxs 15 — ns
synchronous
Receive data hold time Clock trRxH 5 — ns
synchronous
SCli Input clock cycle Asynchronous tseye 4 — tpacyc | Figure 5.42
Clock 12 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tscks — 5 ns
Output clock cycle Asynchronous™ | tseyc 8 — tpacyc
Clock 8 _
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tsckf — 5 ns
Transmit data delay time Master trxp — 15 ns Figure 5.43
Slave — 28
Receive data setup time Clock trxs 20 — ns
synchronous
Receive data hold time Clock tRXH 5 —
synchronous
Note 1. tpgcyc: PCLKB cycle; tpacyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1
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Table 5.35 RSPI Timing
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T; = Tqps
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
*1 *1 *1
Item Symbol Min. Max. Unit Conditions*2
RSPI | RSPCK clock cycle Master tspeye 2 4096 tpacyc | Figure 5.44
Slave 4 4096
RSPCK clock high pulse Master tspckwH | (tspeyc — tspekr — ns
width - tSPCKf) /2-3
Slave (tspeyc — tspokr —
—tspckr) / 2
RSPCK clock low pulse Master tspekwL | (tspeyc —tspckr — ns
width - tSPCKf) /2-3
Slave (tspeyc — tspokr —
—tspckr) / 2
RSPCK clock rise/fall time | Output tspckr, — 5 ns
Input tspCkt — 1 us
Data input setup time Master tsu 6 — ns |Figure 5.45 to
Slave 8.3 — Figure 5.50
Data input hold time Master | PCLKA divi- thE 0 — ns
sion ratio set to
12
PCLKA divi- tH tPAcyc —_
sion ratio set to
a value other
than 1/2
Slave 8.3 —
SSL setup time Master tLEAD 1 8 tSPcyc
Slave 6 —_ tPAcyc
SSL hold time Master t ac 1 8 tspeyc
Slave 6 — tpacyc
Data output delay time Master top — 6.3 ns
Slave — 28
Data output hold time Master ton 0 — ns
Slave 0 —
Successive transmission | Master tro tspeyc + 2 X tpacyc | 8 X tspeyc ns
delay time +2 X tppcyc
Slave 6 * thacyc —
MOSI and MISO Output tor, tof — 5 ns
rise/fall time
Input — 1 us
SSL OUtpUt tSSLI’, —_ 5 ns
rise/fall time Input tSSLf — 1 us
Slave access time tsa — 2 x tpacyc ns | Figure 5.49,
+28 Figure 5.50
Slave output release time tREL — 2 % tpacyc ns
+28

Note 1. tpacyc: PCLKA 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 RSPI interface, the AC portion of the electrical characteristics is measured for each group.
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Viy A

SCLO to SCL2 A

V'L 7 A

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

\ T N

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

Test conditions

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

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

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

Figure 5.54 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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54 USB Characteristics

Table 5.44 On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgarr=3.0t0 3.6V, 3.0 < VREFHO0 < AVCCO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

UCLK =48 MHz,

PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Topr

ltem Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage Viy 2.0 — — \Y
characteristics Input low level voltage Vi — — 0.8 \
Differential input sensitivity Vp) 0.2 — — \% | DP — DM |
Differential common mode range Vem 0.8 — 2.5 \
Output Output high level voltage VoH 2.8 — 3.6 \ lon = —200 pA
characteristics Output low level voltage VoL 0.0 — 0.3 \ loL=2mA
Cross-over voltage Vcrs 1.3 — 2.0 \ Figure 5.72
Rise time t R 75 — 300 ns
Fall time tLF 75 — 300 ns
Risef/fall time ratio tr/tE 80 — 125 % t R/t
Pull-down DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
characteristics | (when the host controller function is
selected)

Figure 5.72 DP and DM Output Timing (Low Speed)

Observation
int
dp 70 / poin
C—wWA
i 200 pF to
;’7 600 pF 3.6V
1.5 kQ
dm 570
ANV 4
i 200 pF to
;7’7 600 pF
Figure 5.73  Test Circuit (Low Speed)
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5. Electrical Characteristics

59 Oscillation Stop Detection Timing

Table 5.52 Oscillation Stop Detection Circuit Characteristics

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

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

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

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

LLLLY HHHHHHHHHHHHHHHHH@SAT. ;

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

e 2. DIMENSION "3 DOES NOT INCLUDE TRIM OFFSET.
\<_ 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
'II I( | 1 LOCATED WITHIN THE HATCHED AREA.
I _b'uﬂ 'l| H”—H—IH HHHHHHHHHHHHHHFWHHH“—HL | 4. CHAMFERS AT CORMNERS ARE OPTIONAL, SIZE MAY VARY.
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Figure G 100-Pin LFQFP (PLQP0100KB-B)
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