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RX65N Group, RX651 Group 1. Overview

Table 1.1 Outline of Specifications (3/9)

Classification = Module/Function Description
Low power Low power consumption e Module stop function
consumption function e Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software
standby mode

Battery backup function e When the voltage on the VCC pin drops, battery power from the VBATT pin is supplied
to keep the real-time clock (RTC) operating.

Interrupt Interrupt controller
(IcuB)

Peripheral function interrupts: 259 sources

External interrupts: 16 (pins IRQO to IRQ15)

Software interrupts: 2 sources

Non-maskable interrupts: 7 sources

Sixteen levels specifiable for the order of priority

Method of interrupt source selection:

The interrupt vectors consist of 256 vectors (128 sources are fixed. The remaining 128
vectors are selected from among the other 120 sources.)

External bus extension

The external address space can be divided into eight areas (CS0 to CS7), each with
independent control of access settings.

Capacity of each area: 16 Mbytes (CS0 to CS7)

A chip-select signal (CS0# to CS7#) can be output for each area.

Each area is specifiable as an 8-, 16-, or 32-bit bus space.

The data arrangement in each area is selectable as little or big endian (only for data).

o SDRAM interface connectable
o Bus format: Separate bus, multiplex bus
o Wait control
* Write buffer facility
DMA DMA controller e 8 channels

(DMACAa) * Three transfer modes: Normal transfer, repeat transfer, and block transfer

o Activation sources: Software trigger, external interrupts, and interrupt requests from
peripheral functions
EXDMA controller e 2 channels
(EXDMACa) Four transfer modes: Normal transfer, repeat transfer, block transfer, and cluster

transfer

Single-address transfer enabled with the EDACKn signal

Request sources: Software trigger, external DMA requests (EDREQn), and interrupt
requests from peripheral functions

Data transfer controller e Three transfer modes: Normal transfer, repeat transfer, and block transfer
(DTCDb) Request sources: External interrupts and interrupt requests from peripheral functions
Sequence transfer

1/0 ports Programmabile 1/O ports e 1/O ports for the 177-pin TFLGA, 176-pin LFBGA, and 176-pin LFQFP
1/O pins: 136

Input pin: 1

Pull-up resistors: 136

Open-drain outputs: 136

5-V tolerance: 19

I/O ports for the 145-pin TFLGA and 144-pin LFQFP
I/O pins: 111

Input pin: 1

Pull-up resistors: 111

Open-drain outputs: 111

5-V tolerance: 18

I/0 ports for the 100-pin TFLGA and 100-pin LFQFP
I/O pins: 78

Input pin: 1

Pull-up resistors: 78

Open-drain outputs: 78

5-V tolerance: 17
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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 (6/8)
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 | R5F56517EDFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
(D ver- included available available
sion
) R5F56517FDFP PLQP0O100KB-B | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F56514ADFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56514BDFP | PLQP0100KB-B | 512 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56514EDFP | PLQP0O100KB-B | 512 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56514FDFP PLQP0100KB-B | 512 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F5651EDDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651EHDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F5651CDDBG | PLBG0O176GA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651CHDBG | PLBGO176GA-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F5651EDDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651EHDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F5651CDDLC | PTLGO177KA-A |{1.5M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651CHDLC | PTLGO177KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F5651EDDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651EHDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F5651CDDLK | PTLG0145KA-A |1.5M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F5651CHDLK | PTLGO145KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F56519ADLK PTLGO145KA-A |1 M 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56519BDLK PTLGO145KA-A |1 M 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56519EDLK PTLGO145KA-A | 1M 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56519FDLK PTLGO145KA-A |1 M 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F56517ADLK PTLG0145KA-A | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56517BDLK PTLGO0145KA-A | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56517EDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56517FDLK PTLGO0145KA-A | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F56514ADLK PTLG0145KA-A | 512K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F56514BDLK PTLGO0145KA-A | 512K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F56514EDLK PTLG0145KA-A | 512K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F56514FDLK PTLGO0145KA-A | 512K 256 K Not 120 MHz Available Available Not —40 to +85
included available
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RX65N Group, RX651 Group 1. Overview
Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (3/7)
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 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
49 VSS_USB
50 P56 EDACK1 MTIOC3C/ SCK7*1
TIOCA1
51 TRDATA3 P55 DO[A0/DO]*1/ | MTIOC4D/ ETO_EXOUT/ IRQ10
WAIT#/ TMO3 TXD7*1/
EDREQO SMOSI7*1/
SSDA7*1/CRX1
52 TRDATA2 P54 ALE/D1[A1/ | MTIOC4B/ ETO_LINKSTA/
DJ*Y/ TMCI1 CTS2#/RTS2#/
EDACKO SS2#/CTX1
53 P53*2 BCLK
54 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
55 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
56 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
57 VSS
58 TRCLK P83 EDACK1 MTIOC4C ETO_CRS/
RMIIO_CRS_DV/
SCK10/SS10#/
CTS10#
59 VCC
60 uB PC7 A23/CS0# MTIOC3A/ ETO_COL/TXD8/ | MMC_D7-A IRQ14
MTCLKB/ SMOSI8/SSDA8/
TMO2/PO31/ SMOSI10/
TOCO/ SSDA10/TXD10/
CACREF MISOA-A
61 PC6 D2[A2/D2]*1/ | MTIOC3C/ ETO_ETXD3/ MMC_D6-A IRQ13
A22/CS1# MTCLKA/ RXD8/SMISO8/
TMCI2/PO30/ SSCL8/
TICO SMISO10/
SSCL10/RXD10/
MOSIA-A
62 PC5 D3[A3/D3]*1/ | MTIOC3B/ ETO_ETXD2/ MMC_D5-A
A21/CS2#/ MTCLKD/ SCK8/SCK10/
WAIT# TMRI2/PO29 RSPCKA-A
63 TRSYNC P82 EDREQ1 MTIOC4A/ ETO_ETXD1/ MMC_D4-A
PO28 RMIIO_TXD1/
SMOSI10/
SSDA10/TXD10
64 TRDATA1 P81 EDACKO MTIOC3D/ ETO_ETXDO/ QIO3-A/SDHI_CD/
PO27 RMIIO_TXDO0/ MMC_D3-A
SMISO10/
SSCL10/RXD10
65 TRDATAOQ P80 EDREQO MTIOC3B/ ETO_TX_EN/ QIO2-A/SDHI_WP/
PO26 RMIIO_TXD_EN/ | MMC_D2-A
SCK10/RTS10#
66 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
67 PC3 A19 MTIOC4D/ ETO_TX_ER/ QMO-A/QIO0-A/
TCLKB/PO24 TXD5/SMOSI5/ SDHI_DO-A/
SSDA5 SDSI_Do0-A/
MMC_DO-A
68 TRDATA7 P77 CS7# PO23 ETO_RX_ER/ QSPCLK-A/
RMIIO_RX_ER/ SDHI_CLK-A/
SMOSI11/ SDSI_CLK-A/
SSDA11/TXD11 MMC_CLK-A
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RX65N Group, RX651 Group 1. Overview
Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (5/7)
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 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
87 PBO A8 MTIC5W/ ETO_ERXD1/ LCD_DA | IRQ12
TIOCA3/PO24 | RMIIO_RXD1/ TA0-B*1
RXD4/SMISO4/
SSCL4/RXD6/
SMISO6/SSCL6
88 PA7 A7 TIOCB2/PO23 | ETO_WOL/ LCD_DA
MISOA-B TA1-B*1
89 PAG A6 MTIC5V/ ETO_EXOUT/ LCD_DA
MTCLKB/ CTS5#/RTS5#/ TA2-B*1
TIOCA2/ SS5#/MOSIA-B
TMCI3/PO22/
POE10#
90 PA5 A5 MTIOC6B/ ETO_LINKSTA/ LCD_DA
TIOCB1/PO21 | RSPCKA-B TA3-B*1
91 VvCC
92 PA4 Ad MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B*1
TIOCA1/ SSLAO0-B
TMRIO/PO20
93 VSS
94 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B*1
TIOCDO/ SSCL5
TCLKB/PO19
95 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TA6-B*1
96 PA1 A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQ11
MTCLKC/ SCK5/SSLA2-B TA7-B*1
MTIOC7B/
TIOCBO/PO17
97 PAO BCO#/A0 MTIOC4A/ ETO_TX_EN/ LCD_DA
MTIOC6D/ RMIIO_TXD_EN/ TA8-B*1
TIOCAO0/PO16/ | SSLA1-B
CACREF
98 P67 DQM1/CS7# | MTIOC7C IRQ15
99 P66 DQMO/CS6# | MTIOC7D
100 P65 CKE/CS5#
101 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B*1
D7]*1
102 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B*1
DéJ*1
103 VCC
104 P70 SDCLK
105 VSS
106 PE5 D13[A13/ MTIOC4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B*1
D5]*1 RSPCKB-B
107 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0O-B TA12-B*
D4J*1 PO28
108 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11]/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*1
D3J*1 POES8# RTS12#/SS12#
109 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10]/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B*1
D2J*1 SSCL12/
RXDX12/SSLB3-
B
R01DS0276EJ0210 Rev.2.10 -zENESAS Page 65 of 232

Oct 02, 2017



RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (1/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
A1 P05 IRQ13 DA1
A2 AVCC1
A3 P07 IRQ15 ADTRGO
#
A4 VREFLO
A5 P43 IRQ11- ANO003
DS
A6 PDO DO[AQ/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
*1
A7 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B*1
MMC_CMD-B
A8 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO]* TA16-B*1
A9 PE1 D9[A9/D9)/ MTIOC4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1]*" | MTIOC3B/ SMOSI12/ TA15-B*1
PO18 SSDA12/
TXDX12/
SIOX12/SSLB2-
B
A10 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
B1 EMLE
B2 AVSS0
B3 AVCCO
B4 P40 IRQ8-DS | ANOOO
B5 P44 IRQ12- ANO004
DS
B6 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B*1
B7 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B*1
B8 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
B9 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B*1
MMC_D1-B
B10 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11)/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*1
D31 POES8# RTS12#/SS12#
c1 VCL
c2 AVSS1
C3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO#/
RTSO#/SSO0#
c4 VREFHO
C5 P42 IRQ10- ANO002
DS
C6 P47 IRQ15- ANOO7
DS
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1 List of I/0O Registers (Address Order) (3 / 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 1248h RAM Expansion RAM Error Address Capture Register EXRAMECAD 32 32 2ICLK RAM
0008 1300h |BSC Bus Error Status Clear Register BERCLR 8 8 2 ICLK Buses
0008 1304h |BSC Bus Error Monitoring Enable Register BEREN 8 8 2 ICLK Buses
0008 1308h |BSC Bus Error Status Register 1 BERSR1 8 8 2ICLK Buses
0008 130Ah |BSC Bus Error Status Register 2 BERSR2 16 16 2 ICLK Buses
0008 1310h  |BSC Bus Priority Control Register BUSPRI 16 16 2ICLK Buses
0008 2000h | DMACO |DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 2004h DMACO |DMA Destination Address Register DMDAR 32 32 2ICLK DMACAa
0008 2008h | DMACO |DMA Transfer Count Register DMCRA 32 32 2ICLK DMACAa
0008 200Ch |DMACO |DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 2010h DMACO |DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACAa
0008 2013h | DMACO |DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 2014h DMACO |DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 2018h |DMACO | DMA Offset Register DMOFR 32 32 2 ICLK DMACAa
0008 201Ch | DMACO |DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACAa
0008 201Dh  |DMACO | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 201Eh |DMACO |DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 201Fh | DMACO |DMA Request Source Flag Control Register DMCSL 8 8 2ICLK DMACAa
0008 2040h |DMAC1 | DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 2044h DMAC1 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACAa
0008 2048h | DMAC1 |DMA Transfer Count Register DMCRA 32 32 2ICLK DMACAa
0008 204Ch |DMAC1 |DMA Block Transfer Count Register DMCRB 16 16 2ICLK DMACAa
0008 2050h DMAC1 |DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACAa
0008 2053h | DMAC1 | DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 2054h DMAC1 |DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 205Ch |DMAC1 |DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACAa
0008 205Dh | DMAC1 | DMA Software Start Register DMREQ 8 8 2 ICLK DMACAa
0008 205Eh |DMAC1 | DMA Status Register DMSTS 8 8 2ICLK DMACAa
0008 205Fh | DMAC1 | DMA Request Source Flag Control Register DMCSL 8 8 2ICLK DMACAa
0008 2080h | DMAC2 | DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 2084h | DMAC2 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACAa
0008 2088h | DMAC2 |DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACAa
0008 208Ch |DMAC2 |DMA Block Transfer Count Register DMCRB 16 16 2ICLK DMACAa
0008 2090h | DMAC2 | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACAa
0008 2093h DMAC2 |DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 2094h |DMAC2 | DMA Address Mode Register DMAMD 16 16 2 ICLK DMACAa
0008 209Ch |DMAC2 |DMA Transfer Enable Register DMCNT 8 8 2ICLK DMACAa
0008 209Dh |DMAC2 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 209Eh |DMAC2 | DMA Status Register DMSTS 8 8 2 ICLK DMACAa
0008 209Fh | DMAC2 | DMA Request Source Flag Control Register DMCSL 8 8 2ICLK DMACAa
0008 20COh | DMACS3 | DMA Source Address Register DMSAR 32 32 2ICLK DMACAa
0008 20C4h | DMAC3 | DMA Destination Address Register DMDAR 32 32 2ICLK DMACAa
0008 20C8h |DMACS3 | DMA Transfer Count Register DMCRA 32 32 2ICLK DMACAa
0008 20CCh |DMACS3 |DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACAa
0008 20D0Oh | DMAC3 | DMA Transfer Mode Register DMTMD 16 16 2ICLK DMACAa
0008 20D3h | DMAC3 |DMA Interrupt Setting Register DMINT 8 8 2ICLK DMACAa
0008 20D4h | DMAC3 |DMA Address Mode Register DMAMD 16 16 2ICLK DMACAa
0008 20DCh |DMACS3 | DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACAa
0008 20DDh | DMAC3 | DMA Software Start Register DMREQ 8 8 2ICLK DMACAa
0008 20DEh |DMAC3 | DMA Status Register DMSTS 8 8 2ICLK DMACAa
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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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Table 4.1 List of I/0 Registers (Address Order) (9 / 61)

Number of Access Cycles
Module Register Number |Access Related

Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function

0008 7709h |ICU Software Configurable Interrupt B Request Register 9 | PIBR9 8 8 % ::":CI)JL(th 2ICLK ICUB

0008 770Ah |ICU Software Configurable Interrupt B Request Register A | PIBRA 8 8 % :Sclz_Eth 2 ICLK ICuB

0008 770Bh |ICU Software Configurable Interrupt B Request Register B | PIBRB 8 8 % ::":CI)JL(th 2ICLK ICUB

0008 7780h |ICU Software Configurable Interrupt B Source Select SLIBXR128 8 8 2 ICLK to 2 ICLK ICuB
Register X128 1PCLKB

0008 7781h |ICU Software Configurable Interrupt B Source Select SLIBXR129 8 8 2 ICLK to 2ICLK ICuB
Register X129 1PCLKB

0008 7782h |ICU Software Configurable Interrupt B Source Select SLIBXR130 8 8 2ICLK to 2ICLK ICuB
Register X130 1 PCLKB

0008 7783h |ICU Software Configurable Interrupt B Source Select SLIBXR131 8 8 2ICLK to 2ICLK ICuB
Register X131 1 PCLKB

0008 7784h |ICU Software Configurable Interrupt B Source Select SLIBXR132 8 8 2ICLK to 2ICLK ICuB
Register X132 1PCLKB

0008 7785h  |ICU Software Configurable Interrupt B Source Select SLIBXR133 8 8 2ICLK to 2 ICLK ICUB
Register X133 1PCLKB

0008 7786h |ICU Software Configurable Interrupt B Source Select SLIBXR134 8 8 2 ICLK to 2 ICLK ICuB
Register X134 1PCLKB

0008 7787h |ICU Software Configurable Interrupt B Source Select SLIBXR135 8 8 2 ICLK to 2ICLK ICuB
Register X135 1PCLKB

0008 7788h |ICU Software Configurable Interrupt B Source Select SLIBXR136 8 8 2ICLK to 2ICLK ICuB
Register X136 1 PCLKB

0008 7789h |ICU Software Configurable Interrupt B Source Select SLIBXR137 8 8 2ICLK to 2ICLK ICuB
Register X137 1 PCLKB

0008 778Ah |ICU Software Configurable Interrupt B Source Select SLIBXR138 8 8 2ICLK to 2ICLK ICuB
Register X138 1PCLKB

0008 778Bh |ICU Software Configurable Interrupt B Source Select SLIBXR139 8 8 2ICLK to 2 ICLK ICUB
Register X139 1PCLKB

0008 778Ch |ICU Software Configurable Interrupt B Source Select SLIBXR140 8 8 2 ICLK to 2 ICLK ICuB
Register X140 1PCLKB

0008 778Dh |ICU Software Configurable Interrupt B Source Select SLIBXR141 8 8 2 ICLK to 2ICLK ICuB
Register X141 1PCLKB

0008 778Eh |ICU Software Configurable Interrupt B Source Select SLIBXR142 8 8 2 ICLK to 2ICLK ICuB
Register X142 1 PCLKB

0008 778Fh |ICU Software Configurable Interrupt B Source Select SLIBXR143 8 8 2ICLK to 2ICLK ICuB
Register X143 1 PCLKB

0008 7790h |ICU Software Configurable Interrupt B Source Select SLIBR144 8 8 2ICLK to 2ICLK ICuB
Register 144 1 PCLKB

0008 7791h  |ICU Software Configurable Interrupt B Source Select SLIBR145 8 8 2ICLK to 2 ICLK ICUB
Register 145 1 PCLKB

0008 7792h |ICU Software Configurable Interrupt B Source Select SLIBR146 8 8 2 ICLK to 2 ICLK ICuB
Register 146 1PCLKB

0008 7793h |ICU Software Configurable Interrupt B Source Select SLIBR147 8 8 2 ICLK to 2ICLK ICuB
Register 147 1PCLKB

0008 7794h  |ICU Software Configurable Interrupt B Source Select SLIBR148 8 8 2 ICLK to 2ICLK ICuB
Register 148 1PCLKB

0008 7795h |ICU Software Configurable Interrupt B Source Select SLIBR149 8 8 2ICLK to 2ICLK ICuB
Register 149 1 PCLKB

0008 7796h |ICU Software Configurable Interrupt B Source Select SLIBR150 8 8 2ICLK to 2ICLK ICuB
Register 150 1PCLKB

0008 7797h  |ICU Software Configurable Interrupt B Source Select SLIBR151 8 8 2ICLK to 2ICLK ICuUB
Register 151 1PCLKB

0008 7798h |ICU Software Configurable Interrupt B Source Select SLIBR152 8 8 2 ICLK to 2 ICLK ICuB
Register 152 1PCLKB

0008 7799h |ICU Software Configurable Interrupt B Source Select SLIBR153 8 8 2 ICLK to 2ICLK ICuB
Register 153 1PCLKB

0008 779Ah |ICU Software Configurable Interrupt B Source Select SLIBR154 8 8 2 ICLK to 2ICLK ICuB
Register 154 1 PCLKB

0008 779Bh |ICU Software Configurable Interrupt B Source Select SLIBR155 8 8 2ICLK to 2ICLK ICuB
Register 155 1 PCLKB

0008 779Ch |ICU Software Configurable Interrupt B Source Select SLIBR156 8 8 2ICLK to 2ICLK ICuB
Register 156 1PCLKB
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Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function

0008 779Dh |ICU Software Configurable Interrupt B Source Select SLIBR157 8 8 2ICLK to 2ICLK ICuB
Register 157 1 PCLKB

0008 779Eh |ICU Software Configurable Interrupt B Source Select SLIBR158 8 8 2ICLK to 2ICLK ICuUB
Register 158 1PCLKB

0008 779Fh |ICU Software Configurable Interrupt B Source Select SLIBR159 8 8 2ICLK to 2 ICLK ICUB
Register 159 1PCLKB

0008 77A0h |ICU Software Configurable Interrupt B Source Select SLIBR160 8 8 2 ICLK to 2 ICLK ICuB
Register 160 1PCLKB

0008 77A1h |ICU Software Configurable Interrupt B Source Select SLIBR161 8 8 2 ICLK to 2ICLK ICuB
Register 161 1PCLKB

0008 77A2h |ICU Software Configurable Interrupt B Source Select SLIBR162 8 8 2 ICLK to 2ICLK ICuB
Register 162 1 PCLKB

0008 77A3h |ICU Software Configurable Interrupt B Source Select SLIBR163 8 8 2ICLK to 2ICLK ICuB
Register 163 1 PCLKB

0008 77A4h |ICU Software Configurable Interrupt B Source Select SLIBR164 8 8 2ICLK to 2ICLK ICuB
Register 164 1PCLKB

0008 77A5h |ICU Software Configurable Interrupt B Source Select SLIBR165 8 8 2ICLK to 2 ICLK ICUB
Register 165 1PCLKB

0008 77A6h |ICU Software Configurable Interrupt B Source Select SLIBR166 8 8 2 ICLK to 2 ICLK ICuB
Register 166 1PCLKB

0008 77A7h |ICU Software Configurable Interrupt B Source Select SLIBR167 8 8 2 ICLK to 2ICLK ICuB
Register 167 1PCLKB

0008 77A8h |ICU Software Configurable Interrupt B Source Select SLIBR168 8 8 2ICLK to 2ICLK ICuB
Register 168 1 PCLKB

0008 77A9h |ICU Software Configurable Interrupt B Source Select SLIBR169 8 8 2ICLK to 2ICLK ICuB
Register 169 1 PCLKB

0008 77AAh |ICU Software Configurable Interrupt B Source Select SLIBR170 8 8 2ICLK to 2ICLK ICuB
Register 170 1PCLKB

0008 77ABh |ICU Software Configurable Interrupt B Source Select SLIBR171 8 8 2ICLK to 2 ICLK ICUB
Register 171 1PCLKB

0008 77ACh |ICU Software Configurable Interrupt B Source Select SLIBR172 8 8 2 ICLK to 2 ICLK ICuB
Register 172 1PCLKB

0008 77ADh |ICU Software Configurable Interrupt B Source Select SLIBR173 8 8 2 ICLK to 2ICLK ICuB
Register 173 1PCLKB

0008 77AEh |ICU Software Configurable Interrupt B Source Select SLIBR174 8 8 2ICLK to 2ICLK ICUB
Register 174 1 PCLKB

0008 77AFh |ICU Software Configurable Interrupt B Source Select SLIBR175 8 8 2ICLK to 2ICLK ICuB
Register 175 1 PCLKB

0008 77BOh |ICU Software Configurable Interrupt B Source Select SLIBR176 8 8 2ICLK to 2ICLK ICuB
Register 176 1PCLKB

0008 77B1h |ICU Software Configurable Interrupt B Source Select SLIBR177 8 8 2ICLK to 2 ICLK ICUB
Register 177 1PCLKB

0008 77B2h |ICU Software Configurable Interrupt B Source Select SLIBR178 8 8 2 ICLK to 2 ICLK ICuB
Register 178 1PCLKB

0008 77B3h |ICU Software Configurable Interrupt B Source Select SLIBR179 8 8 2 ICLK to 2ICLK ICuB
Register 179 1PCLKB

0008 77B4h |ICU Software Configurable Interrupt B Source Select SLIBR180 8 8 2 ICLK to 2ICLK ICuB
Register 180 1PCLKB

0008 77B5h |ICU Software Configurable Interrupt B Source Select SLIBR181 8 8 2ICLK to 2ICLK ICuB
Register 181 1 PCLKB

0008 77B6h |ICU Software Configurable Interrupt B Source Select SLIBR182 8 8 2ICLK to 2ICLK ICuB
Register 182 1PCLKB

0008 77B7h |ICU Software Configurable Interrupt B Source Select SLIBR183 8 8 2ICLK to 2ICLK ICuUB
Register 183 1PCLKB

0008 77B8h |ICU Software Configurable Interrupt B Source Select SLIBR184 8 8 2 ICLK to 2 ICLK ICuB
Register 184 1PCLKB

0008 77B9h |ICU Software Configurable Interrupt B Source Select SLIBR185 8 8 2 ICLK to 2ICLK ICuB
Register 185 1PCLKB

0008 77BAh |ICU Software Configurable Interrupt B Source Select SLIBR186 8 8 2ICLK to 2ICLK ICUB
Register 186 1 PCLKB

0008 77BBh |ICU Software Configurable Interrupt B Source Select SLIBR187 8 8 2ICLK to 2ICLK ICuB
Register 187 1PCLKB
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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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0008 B310h |SCI12 |Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClh
0008 B311h |SCI12 |Receive Data Register L RDRL 8 8 2, 3 PCLKB 2ICLK SClh
0008 B310h |SCI12 |Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClh
0008 B312h |SCI12 | Modulation Duty Register MDDR 8 8 2,3 PCLKB 2ICLK SClh
0008 B320h |SCI12 |Extended Serial Module Enable Register ESMER 8 8 2,3 PCLKB 2ICLK SClh
0008 B321h |SCI12 |Control Register 0 CRO 8 8 2,3 PCLKB 2ICLK SClh
0008 B322h |SCI12 | Control Register 1 CR1 8 8 2,3 PCLKB 2 ICLK SClh
0008 B323h |SCI12 |Control Register 2 CR2 8 8 2,3 PCLKB 2ICLK SClh
0008 B324h |SCI12 |Control Register 3 CR3 8 8 2,3 PCLKB 2 ICLK SClh
0008 B325h | SCI12 | Port Control Register PCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B326h |SCI12 |Interrupt Control Register ICR 8 8 2,3 PCLKB 2ICLK SClh
0008 B327h |SCI12 | Status Register STR 8 8 2, 3PCLKB 2ICLK SClh
0008 B328h |SCI12 |Status Clear Register STCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B329h |SCI12 |Control Field 0 Data Register CFODR 8 8 2,3 PCLKB 2 ICLK SClh
0008 B32Ah |SCI12 |Control Field 0 Compare Enable Register CFOCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Bh |SCI12 |Control Field 0 Receive Data Register CFORR 2,3 PCLKB 2ICLK SClh
0008 B32Ch |[SCI12 |Primary Control Field 1 Data Register PCF1DR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Dh |SCI12 |Secondary Control Field 1 Data Register SCF1DR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Eh [SCI12 |[Control Field 1 Compare Enable Register CF1CR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Fh |SCI12 |Control Field 1 Receive Data Register CF1RR 8 8 2,3 PCLKB 2ICLK SClh
0008 B330h |SCI12 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK SClh
0008 B331h |SCI12 |Timer Mode Register TMR 8 8 2,3 PCLKB 2ICLK SClh
0008 B332h |SCI12 |Timer Prescaler Register TPRE 8 8 2,3 PCLKB 2ICLK SClh
0008 B333h |SCI12 |Timer Count Register TCNT 2,3 PCLKB 2ICLK SClh
0008 CO00h |PORTO |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C001h |PORT1 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C002h |PORT2 |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C003h |PORT3 [ Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C004h |PORT4 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C005h |PORTS |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C006h |PORT®6 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 CO07h |PORT7 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C008h |PORTS8 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C009h |PORT9 | Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 CO0OAh |PORTA [ Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO0Bh |PORTB |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COOCh |PORTC |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COODh |PORTD | Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 COOEh |PORTE |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 COOFh |PORTF [ Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
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Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C2A0h |SYSTE |Deep Standby Backup Registers 0 to 31 DPSBKRO to 8 8 4,5 PCLKB 2,3ICLK Low
to M 31 Power
0008 C2BFh Consum

ption
0008 C400h |RTC 64-Hz Counter RG4CNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C402h |RTC Second Counter RSECCNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C402h |RTC Binary Counter 0 BCNTO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C404h |RTC Minute Counter RMINCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C404h |RTC Binary Counter 1 BCNT1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C406h |RTC Hour Counter RHRCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C406h |RTC Binary Counter 2 BCNT2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C408h |RTC Day-of-Week Counter RWKCNT 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C408h |RTC Binary Counter 3 BCNT3 8 8 2,3 PCLKB 2ICLK RTCd
0008 C40Ah |RTC Date Counter RDAYCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C40Ch |RTC Month Counter RMONCNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C40Eh |RTC Year Counter RYRCNT 16 16 2,3 PCLKB 2ICLK RTCd
0008 C410h |RTC Second Alarm Register RSECAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C410h |RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C412h |RTC Minute Alarm Register RMINAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C412h |RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C414h |RTC Hour Alarm Register RHRAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C414h |RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C416h |RTC Day-of-Week Alarm Register RWKAR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C416h |RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C418h |RTC Date Alarm Register RDAYAR 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C418h |RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2,3PCLKB 2ICLK RTCd
0008 C41Ah |RTC Month Alarm Register RMONAR 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C41Ah |RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2,3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Year Alarm Register RYRAR 16 16 2,3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2,3 PCLKB 2ICLK RTCd
0008 C41Eh |RTC Year Alarm Enable Register RYRAREN 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C41Eh |RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C422h |RTC RTC Control Register 1 RCR1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C424h |RTC RTC Control Register 2 RCR2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C426h |RTC RTC Control Register 3 RCR3 8 8 2,3 PCLKB 2ICLK RTCd
0008 C428h |RTC RTC Control Register 4 RCR4 2, 3 PCLKB 2 ICLK RTCd
0008 C42Ah |RTC Frequency Register H RFRH 16 16 2, 3PCLKB 2ICLK RTCd
0008 C42Ch |RTC Frequency Register L RFRL 16 16 2,3 PCLKB 2 ICLK RTCd
0008 C42Eh |RTC Time Error Adjustment Register RADJ 8 8 2,3 PCLKB 2ICLK RTCd
0008 C440h |RTC Time Capture Control Register 0 RTCCRO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C442h |RTC Time Capture Control Register 1 RTCCR1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C444h |RTC Time Capture Control Register 2 RTCCR2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C452h |RTC Second Capture Register 0 RSECCPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C452h |RTC BCNTO Capture Register 0 BCNTOCPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C454h |RTC Minute Capture Register 0 RMINCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C454h |RTC BCNT1 Capture Register 0 BCNT1CPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C456h |RTC Hour Capture Register 0 RHRCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C456h |RTC BCNT2 Capture Register 0 BCNT2CPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C45Ah |RTC Date Capture Register 0 RDAYCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C45Ah |RTC BCNT3 Capture Register 0 BCNT3CPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C45Ch |RTC Month Capture Register 0 RMONCPO 8 8 2,3 PCLKB 2ICLK RTCd
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (51 / 61)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000C 01F8h E‘(I)’HER Multicast Address Frame Receive Counter Register |MAFCR 32 32 13, 14 PCLKA 1to 7 ICLK ETHER
000C 1200h |MTU3 |Timer Control Register TCR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1201h |MTU4 | Timer Control Register TCR 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1202h |MTU3 |Timer Mode Register 1 TMDR1 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1203h |MTU4 | Timer Mode Register 1 TMDR1 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1204h |MTU3 |Timer I/O Control Register H TIORH 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1205h |MTU3 |Timer I/O Control Register L TIORL 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1206h |MTU4 |Timer I/O Control Register H TIORH 8 8 4,5PCLKA 1,2 ICLK MTU3a
000C 1207h |MTU4 |Timer I/O Control Register L TIORL 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1208h |MTU3 | Timer Interrupt Enable Register TIER 8 8 4,5 PCLKA 1,21CLK MTU3a
000C 1209h |MTU4 | Timer Interrupt Enable Register TIER 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 120Ah |MTU Timer Output Master Enable Register A TOERA 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 120Dh |MTU Timer Gate Control Register A TGCRA 8 8 4,5PCLKA 1,2 ICLK MTU3a
000C 120Eh |MTU Timer Output Control Register 1A TOCR1A 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 120Fh |MTU Timer Output Control Register 2A TOCR2A 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1210h |MTU3 | Timer Counter TCNT 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1212h  |MTU4 | Timer Counter TCNT 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1214h |MTU Timer Cycle Data Register A TCDRA 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1216h |MTU Timer Dead Time Data Register A TDDRA 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1218h |MTU3 |[Timer General Register A TGRA 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 121Ah |MTU3 |Timer General Register B TGRB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 121Ch |MTU4 |[Timer General Register A TGRA 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 121Eh |MTU4 |Timer General Register B TGRB 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1220h |MTU Timer Subcounter A TCNTSA 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1222h |MTU Timer Cycle Buffer Register A TCBRA 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1224h |MTU3 |Timer General Register C TGRC 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1226h |MTU3 |[Timer General Register D TGRD 16 16 4,5 PCLKA 1,2ICLK MTU3a
000C 1228h |MTU4 |Timer General Register C TGRC 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 122Ah |MTU4 |Timer General Register D TGRD 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 122Ch |MTU3 | Timer Status Register TSR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 122Dh |MTU4 |Timer Status Register TSR 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1230h |MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1231h |MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 1232h |MTU Timer Buffer Transfer Set Register A TBTERA 8 8 4,5 PCLKA 1,21CLK MTU3a
000C 1234h |MTU Timer Dead Time Enable Register A TDERA 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1236h |MTU Timer Output Level Buffer Register A TOLBRA 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1238h |MTU3 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 4,5PCLKA 1,2 ICLK MTU3a
000C 1239h |MTU4 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 123Ah |MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 4,5 PCLKA 1,21CLK MTU3a
000C 123Bh |MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 4,5 PCLKA 1,2ICLK MTU3a
000C 123Ch |MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 4,5 PCLKA 1,2 ICLK MTU3a
000C 1240h |MTU4 |Timer A/D Converter Start Request Control Register | TADCR 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1244h |MTU4 ;imer A/D Converter Start Request Cycle Set Register | TADCORA 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1246h |MTU4 'Bl'imer A/D Converter Start Request Cycle Set Register | TADCORB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
000C 1248h |MTU4 |[Timer A/D Converter Start Request Cycle Set Buffer | TADCOBRA 16 16 4,5 PCLKA 1,2 ICLK MTU3a
Register A
000C 124Ah |MTU4 |Timer A/D Converter Start Request Cycle Set Buffer | TADCOBRB 16 16 4,5 PCLKA 1,2 ICLK MTU3a
Register B
000C 124Ch |MTU3 [ Timer Control Register 2 TCR2 8 8 4,5 PCLKA 1,2 ICLK MTU3a
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RX65N Group, RX651 Group 4. 1/0 Registers

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

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
000E 3098h |DRW?2D | U Limiter Y-Axis Increment Register LUYADD 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 309Ch |DRW?2D |V Limiter Start Value Integer Part Register LVSTI 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 30A0h |DRW?2D [V Limiter Start Value Fractional Part Register LVSTF 32 32 2,3PCLKA 1,2 ICLK DRW2D
000E 30A4h |DRW?2D [V Limiter X-Axis Increment Integer Part Register LVXADDI 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30A8h |DRW?2D [V Limiter Y-Axis Increment Integer Part Register LVYADDI 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 30ACh |DRW?2D [V Limiter Increment Fractional Parts Register LVYXADDF 32 32 2,3 PCLKA 1,2 ICLK DRW2D
000E 30B4h |DRW?2D | Texels Per Texture Line Register TEXPITCH 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 30B8h |DRW?2D | Texture Mask Register TEXMSK 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 30BCh |DRW?2D |Texture Base Address Register TEXORG 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 30COh | DRW?2D | Interrupt Control Register IRQCTL 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 30C4h |DRW?2D |Cache Control Register CACHECTL 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30C8h |DRW2D |Display List Start Address Register DLISTST 32 32 2,3 PCLKA 1,2ICLK DRW2D
000E 30CCh |DRW2D |Performance Counter 1 PERFCNT1 32 32 2, 3PCLKA 1,2 ICLK DRW2D
000E 30DOh |DRW2D | Performance Counter 2 PERFCNT2 32 32 2, 3PCLKA 1,2ICLK DRW2D
000E 30D4h |DRW?2D |Performance Counters Control Register PERFTRG 32 32 2,3PCLKA 1,2 ICLK DRW2D
000E 30DCh |DRW2D |CLUT Start Address Register TEXCLADDR 32 32 2, 3 PCLKA 1,2ICLK DRW2D
000E 30EOh |DRW2D |CLUT Data Register TEXCLDATA 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30E4h |DRW2D |CLUT Offset Register TEXCLOFST 32 32 2, 3 PCLKA 1,2 ICLK DRW2D
000E 30E8h |DRW?2D | Chroma Key Register COLKEY 32 32 2,3 PCLKA 1,2 ICLK DRW2D
007F C040h |FLASH |Data Flash Memory Access Frequency Setting EEPFCLK 8 8 2 FCLK Flash
Register

FE7F 7D7Ch |TEMPS | Temperature Sensor Calibration Data Register TSCDR 32 32 1to 3ICLK TEMPS
FE7F 7D90h |FLASH |Unique ID Register 0 UIDRO 32 32 1to 3 ICLK Flash

FE7F 7D94h |FLASH |Unique ID Register 1 UIDR1 32 32 1to 3ICLK Flash

FE7F 7D98h |FLASH |Unique ID Register 2 UIDR2 32 32 1to 3 ICLK Flash

FE7F 7DO9Ch [FLASH |Unique ID Register 3 UIDR3 32 32 1to 3ICLK Flash

Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPGO0.PCR setting, the PPG0.NDRH address
is 0008 81ECh. When different output triggers are specified, the PPG0.NDRH addresses for pulse output groups 2 and 3 are
0008 81EEh and 0008 81ECh, respectively.

Note 2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPGO0.PCR setting, the PPGO.NDRL address
is 0008 81EDh. When different output triggers are specified, the PPG0.NDRL addresses for pulse output groups 0 and 1 are
0008 81EFh and 0008 81EDh, respectively.

Note 3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH address
is 0008 81FCh. When different output triggers are specified, the PPG1.NDRH addresses for pulse output groups 6 and 7 are
0008 81FEh and 0008 81FCh, respectively.

Note 4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL address
is 0008 81FDh. When different output triggers are specified, the PPG1.NDRL addresses for pulse output groups 4 and 5 are
0008 81FFh and 0008 81FDh, respectively.

Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.

Note 6. The address must end with Oh, 4h, 8h, or Ch when access is made in 32-bit units. The address must end with Oh, 2h, 4h, 6h, 8h,
Ah, Ch, or Eh when access is made in 16-bit units.

Note 7. When the register is accessed while the GLCDC is operating, a delay may be generated in accessing.
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RX65N Group, RX651 Group 5. Electrical Characteristics

52 DC Characteristics

Table 5.3 DC Characteristics (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
ltem Symbol Min T Max Unit Test
y : P : Conditions
Schmitt trigger IRQ input pin*1 ViH VCC x 0.8 — — \%
input voltage MTU input pin*1 — —
POE3 input pin*1 ViL VeCx02
TPU input pin*1 AV VCC x 0.06 — —
TMR input pin*1
CMT2 input pin*1
SCl input pin*1
CAN input pin*1
CAC input pin*1
ADTRGH# input pin*1
QSPI input pin*1
RES#, NMI, TCK
RIIC input pin ViH VCC x 0.7 — —
(except for SMBus) Vi — — VCC x 0.3
AVt VCC x 0.05 — —
Ports for 5 V tolerant*2 ViH VCC x 0.8 — —
V||_ — — VCC x 0.2
Other input pins excluding ports ViH VCC x 0.8 — —
*3
for 5V tolerant Vi — — VCC x 0.2
Input high voltage | MD pin, EMLE ViH VCC x 0.9 — — \%
EG.’XCGM. fOFtSC'_“m'“ EXTAL, RSP! input pin, VCC x 038 — —
rigger input pin) | Ex DMAC input pin, WAIT#,
SDHI input pin, MMC input pin,
PDC input pin, SDSI input pin
ETHERC input pin 2.3 — —
DO to D15 VCC x 0.7 — —
RIIC (SMBus) 21 — —
Input low voltage | MD pin, EMLE VL — — VCC x 0.1 \Y
E"Txcept. forf’chm'“ EXTAL, RSP! input pin, — — VCC x 02
rigger input pin) | ETHERC input pin,
EXDMAC input pin, WAIT#,
SDHI input pin, MMC input pin,
PDC input pin, SDSI input pin
DO to D15 — — VCC x 0.3
RIIC (SMBus) — — 0.8
Note 1. This does not include the pins, which are multiplexed as ports for 5 V tolerant.
Note 2. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 3. For P32, P31, and P30, input as follows when the Va1t power supply is selected.
V|H Min. = VBATT x 0.8, V||_ Max. = VBATT x 0.2 (VBATT =2.0t0 3.6 V)
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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

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

Table 5.45 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB = Vgarr =3.0t0 3.6 V, 3.0 = VREFHO < AVCCO,

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

UCLK = 48 MHz,

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

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \
characteristics Input low level voltage Vi — — 0.8 \%
Differential input sensitivity Vo 0.2 — — \Y | DP — DM |
Differential common mode range Vem 0.8 — 25 \
Output Output high level voltage Vo 2.8 — 3.6 \% lon = —200 pA
characteristics ' 1t low level voltage VoL 00 | — 03 | v loL = 2 mA
Cross-over voltage Vcrs 1.3 — 2.0 \ Figure 5.74
Rise time teR 4 — 20 ns
Fall time tep 4 — 20 ns
Risef/fall time ratio trr/ tFF 90 — 111.11 % ter! trF
Output resistance Zprv 28 — 44 Q Rs =27 Q included
Pull-up and DP pull-up resistance Rpu 0.900 — 1.575 kQ Idle state
Erl:!;’gzré?istics guw:ciir:);hii ?;Zt;?: dc);ontroller 1.425 — 3.090 kQ | Attransmission and reception
DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
(when the host controller function
is selected)

Figure 5.74 DP and DM Output Timing (Full-Speed)

Observation
point

d
Dp 0/

% 50 pF
dm 27Q

% 50 pF

Figure 5.75 Test Circuit (Full-Speed)
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RX65N Group, RX651 Group 5. Electrical Characteristics

5.12 Boundary Scan

Table 5.56 Boundary Scan Characteristics
Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgprr=2.71t0 3.6 V, 2.7 V = VREFHO < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
Ta=Topr,
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test

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

trekeye
trekn
trexe
TCK -
N
P treke troke
Figure 5.83 Boundary Scan TCK Timing
TCK
RES# _\ /
TRST#
((
)Y
trrsTw
Figure 5.84 Boundary Scan TRST# Timing
R01DS0276EJ0210 Rev.2.10 RRENESAS Page 221 of 232

Oct 02, 2017



