E*)( l Renesas Electronics America Inc - RSF565N7ADFP#30 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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A/D 22x12b; D/A 1x12b
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RX65N Group, RX651 Group 1. Overview
Table 1.3 List of Products (2/8)
Code Data
Flash Flash
Memory RAM Memory Operating Operating
Capacity | Capacity | Capacity | Frequency | Encryption temperat
Group | Part No. Package (byte(s)) | (byte(s)) | (byte(s)) |(Max.) Module SDHI/SDSI | Dual bank | ure (°C)
RX65N | R5F565N7ADFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
(D ver-
sion) R5F565N7BDFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N7EDFP | PLQP0O100KB-B | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N7FDFP | PLQP0100KB-B | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N4ADFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N4BDFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N4EDFP | PLQP0100KB-B | 512 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N4FDFP | PLQPO100KB-B | 512 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565NEDDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDBG | PLBGO176GA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDBG | PLBG0O176GA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDBG | PLBGO176GA-A | 1.5 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NEDDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDLC | PTLGO177KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDLC | PTLGO177KA-A |{1.5M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDLC | PTLGO177KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NEDDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NEHDLK | PTLGO145KA-A |2 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565NCDDLK | PTLGO145KA-A | 1.5 M 640 K 32K 120 MHz Not avail- | Available Available —40 to +85
able
R5F565NCHDLK | PTLGO145KA-A |15 M 640 K 32K 120 MHz Available Available Available —40 to +85
R5F565N9ADLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N9BDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N9EDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N9FDLK | PTLGO145KA-A |1 M 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N7ADLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N7BDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R5F565N7EDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Available Not Not —40 to +85
included available available
R5F565N7FDLK | PTLGO145KA-A | 768 K 256 K Not 120 MHz Available Available Not —40 to +85
included available
R5F565N4ADLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Not Not Not —40 to +85
included available available available
R5F565N4BDLK | PTLGO145KA-A | 512 K 256 K Not 120 MHz Not Available Not —40 to +85
included available available
R01DS0276EJ0210 Rev.2.10 -zENESAS Page 14 of 232

Oct 02, 2017



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

1.3

Block Diagram

Figure 1.2 shows a block diagram.
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U
ETHERC: Ethernet controller PDC: Parallel data capture unit
EDMACa: DMA controller for ethernet controller CAN: CAN module
ICUB: Interrupt controller MTU3a:  Multi-function timer pulse unit 3
DTCb Data transfer controller POE3a: Port output enable 3
DMACAa: DMA controller TPUa: 16-bit timer pulse unit
EXDMACa: EXDMA controller PPG: Programmable pulse generator
BSC: Bus controller TMRb: 8-bit timer
WDTA: Watchdog timer CMT: Compare match timer
IWDTa: Independent watchdog timer CMTW: Compare match timer W
CRCA: CRC (cyclic redundancy check) calculator RTCd: Realtime clock
SClg, SCIh, SClIi: Serial communications interface RIICa: 12C bus interface
USBb: USB2.0 FS host/function module DOC: Data operation circuit
RSPIc: Serial peripheral interface CAC: Clock frequency accuracy measurement circuit
MPU: Memory protection unit AESa: AES™ .
QSPI: Quad serial peripheral interface RNG: True random number generator 1
SDHI: SD host interface | GLCDC: Graphic-LCD controller
SDSI: SD slave interface™ DRW2D: 2D drawing engine .
MMCIF:  MMC host interface Trusted Secure IP: Encryption engine 1
Note 1. Optional
Figure 1.2 Block Diagram
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RX65N Group, RX651 Group 1. Overview
RX65N Group, RX651 Group
PTLGO0100JA-A (100-Pin TFLGA)
(Upper Perspective View)
A B C D E F G H J K
10 PE2 PE3 PE4 PAO PA3 VSS VCC PB7 PC1 PC2 10
9 PE1 PD7 PE5 PA1 PA5 PA7 PB1 PB6 PCO PC3 9
8 PEO PD6 PD5 PE7 PA4 PBO PB4 PC6 PC4 PC5 8
7 PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51 7
VCC_ | USBO_
6 PDO PD1 P47 P46 PA2 PB3 P52 P54 USB DP 6
VSS_ USBO_
5 P43 P44 P42 P45 P41 P12 P53 P55 USB DM 5
4 | VREFLO P40 VREFHO | VBATT P34 P32 P27 P15 P13 P14 4
3 P07 AVCCO PJ3 MDY RES# P35 P30 P16 P17 P20 3
FINED
2| AvVCC1 AVSS0 AVSS1 XCOUT VSS VCC P31 P25 P21 P22 2
1 P05 EMLE VCL XCIN XTAL EXTAL P33 P26 P24 P23 1
A B C D E F G H J K
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration,
see Table 1.9, List of Pin and Pin Functions (100-Pin TFLGA).
Figure 1.8 Pin Assignment (100-Pin TFLGA)
R01DS0276EJ0210 Rev.2.10 -zENESAS Page 36 of 232

Oct 02, 2017



RX65N Group, RX651 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (3/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, AID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
51 P14 MTIOC3A/ CTS1#/RTS1#/ LCD_CL | IRQ4
MTCLKA/ SS1#/CTX1/ K-A
TIOCB5/ USBO_OVRCUR
TCLKA/TMRI2/ | A
PO15
52 P13 WR2#/BC2# | MTIOCOB/ TXD2/SMOSI2/ LCD_TC | IRQ3 ADTRG1
TIOCA5/TMO3/ | SSDA2/ ONO-A #
PO13 SDAO[FM+]
53 P12 WR3#/ MTIC5U/ RXD2/SMISO2/ LCD_TC | IRQ2
BC3# TMCI1 SSCL2/ ON1-A
SCLO[FM+]
54 VCC_USB
55 USB0_DM
56 USBO_DP
57 VSS_USB
58 PJ2 TXD8/SMOSI8/ LCD_TC
SSDAS8/SSLC3-B ON2-A
59 PJ1 MTIOC6A RXD8/SMISO8/ LCD_TC
SSCL8/SSLC2-B ON3-A
60 PJO MTIOC6B SCK8/SSLC1-B LCD_DA
TAO-A
61 P85 MTIOC6C/ LCD_DA
TIOCCO TA1-A
62 P84 MTIOC6D LCD_DA
TA2-A
63 P57 RXD7/SMISO7/ LCD_DA
SSCL7/SSLCO0-B TA3-A
64 P56 EDACK1 MTIOC3C/ SCK7/RSPCKC- LCD_DA
TIOCA1 B TA4-A
65 P55 DO[AQ/DO)/ MTIOC4D/ ETO_EXOUT/ LCD_DA | IRQ10
EDREQO TMO3 TXD7/SMOSI7/ TA5-A
SSDA7/MISOC-
B/CRX1
66 P54 D1[A1/D1)/ MTIOC4B/ ETO_LINKSTA/ LCD_DA
EDACKO TMCIM CTS2#/RTS2#/ TAB-A
SS2#/MOSIC-B/
CTX1
67 P11 MTIC5V/TMCI3 | SCK2 LCD_DA | IRQ1
TA7-A
68 P10 ALE MTIC5W/ IRQO
TMRI3
69 P53*1 BCLK
70 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
71 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
72 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
73 VSS
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RX65N Group, RX651 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (6/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
109 PA4 Ad MTIC5U/ ETO_MDC/TXD5/ LCD_DA | IRQ5-DS
MTCLKA/ SMOSI5/SSDA5/ TA4-B
TIOCA1/ SSLA0-B
TMRI0/PO20
110 PA3 A3 MTIOCOD/ ETO_MDIO/ LCD_DA | IRQ6-DS
MTCLKD/ RXD5/SMISO5/ TA5-B
TIOCDO/ SSCL5
TCLKB/PO19
111 TRDATA3 PG7 D31
112 PA2 A2 MTIOC7A/ RXD5/SMISO5/ LCD_DA
PO18 SSCL5/SSLA3-B TA6-B
113 TRDATA2 PG6 D30
114 PA1 DQM3/A1 MTIOCO0B/ ETO_WOL/ LCD_DA | IRQM1
MTCLKC/ SCK5/SSLA2-B TA7-B
MTIOC7B/
TIOCBO/PO17
115 vCC
116 TRCLK PG5 D29
117 VSS
118 PAO DQM2/ MTIOC4A/ ETO_TX_EN/ LCD_DA
BCO#/A0 MTIOC6D/ RMIIO_TXD_EN/ TA8-B
TIOCAO0/PO16/ | SSLA1-B
CACREF
119 TRSYNC PG4 D28
120 P67 DQM1/CS7# | MTIOC7C IRQ15
121 TRDATA1 PG3 D27
122 P66 DQMO/CS6# | MTIOC7D
123 TRDATAOQ PG2 D26
124 P65 CKE/CS5#
125 PE7 D15[A15/ MTIOC6A/ MISOB-B SDHI_WP/ LCD_DA | IRQ7 AN105
D15]/D7[A7/ | TOC1 MMC_RES#-B TA9-B
D7]
126 PE6 D14[A14/ MTIOC6C/TIC1 | MOSIB-B SDHI_CD/ LCD_DA | IRQ6 AN104
D14]/D6[A6/ MMC_CD-B TA10-B
D6]
127 VCC
128 P70 SDCLK
129 VSS
130 PE5 D13[A13/ MTIOC4C/ ETO_RX_CLK/ LCD_DA | IRQ5 AN103
D13]/D5[A5/ | MTIOC2B REF50CKO0/ TA11-B
D5] RSPCKB-B
131 PE4 D12[A12/ MTIOC4D/ ETO_ERXD2/ LCD_DA AN102
D12]/D4[A4/ | MTIOC1A/ SSLB0-B TA12-B
D4] PO28
132 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11)/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B
D3] POES8# RTS12#/SS12#
133 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10]/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B
D2] SSCL12/
RXDX12/SSLB3-
B
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RX65N Group, RX651 Group

1. Overview

Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (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, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
1 AVCC1
2 EMLE
3 AVSS1
4 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO#/
RTSO#/SSO0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCouT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 UPSEL P35 NMI
16 TRST# P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCKO0
POE10#
17 P33 EDREQ1 MTIOCOD/ RXD6/SMISO6/ IRQ3-DS
TIOCDO/ SSCL6/RXDO/
TMRI3/PO11/ SMISO0/SSCLO/
POE4#/ CRX0
POE11#
18 P32 MTIOCOC/ TXD6/SMOSI6/ IRQ2-DS
TIOCCO/ SSDAG/TXDO/
TMO3/PO10/ SMOSI0/SSDA0/
RTCIC2/ CTX0/
RTCOUT/ USBO_VBUSEN
POEO#/
POE10#
19 TMS P31 MTIOC4D/ CTS1#/RTS1#/ IRQ1-DS
TMCI2/POY/ SS1#/SSLBO-A
RTCIC1
20 TDI P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB-A
RTCICO/
POES8#
21 TCK P27 CS7# MTIOC2B/ SCK1/RSPCKB-
TMCI3/PO7 A
22 TDO P26 CS6# MTIOC2A/ TXD1/SMOSI1/
TMO1/PO6 SSDA1/CTS3#/
RTS3#/SS3#/
MOSIB-A
23 P25 CS5#/ MTIOC4C/ RXD3/SMISO3/ ADTRGO
EDACK1 MTCLKB/ SSCL3 #
TIOCA4/PO5
24 P24 CS4#/ MTIOC4A/ SCK3/
EDREQ1 MTCLKA/ USBO_VBUSEN
TIOCB4/
TMRI1/PO4
25 P23 EDACKO MTIOC3D/ TXD3/SMOSI3/
MTCLKD/ SSDA3/CTSO0#/
TIOCD3/PO3 RTSO#/SS0#
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RX65N Group, RX651 Group

3. Address Space

3.2 External Address Space

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

in on-chip ROM disabled extended mode.

CS7 (16 Mbytes)

CS6 (16 Mbytes)

CS5 (16 Mbytes)

CS4 (16 Mbytes)

CS3 (16 Mbytes)

CS2 (16 Mbytes)

CS1 (16 Mbytes)

SDCS (128 Mbytes)

CS0 (16 Mbytes)

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

Figure 3.2 Correspondence between External Address Spaces and CS Areas

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

4. I/O Registers

This section gives information on the on-chip I/O register addresses. The information is given as shown below. Notes on
writing to registers are also given at the end.

(1) I/O register addresses (address order)
e Registers are listed from the lower allocation addresses.
e Registers are classified according to module symbols.
e The number of access cycles indicates the number of cycles based on the specified reference clock.
¢ Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses

must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and
subsequent operations cannot be guaranteed.

(2) Notes on writing to I/O registers

When writing to an I/O register, the CPU starts executing the subsequent instruction before completing I/O register write.
This may cause the subsequent instruction to be executed before the post-update I/O register value is reflected on the
operation.

As described in the following examples, special care is required for the cases in which the subsequent instruction must be
executed after the post-update I/O register value is actually reflected.

[Examples of cases requiring special care]

e The subsequent instruction must be executed while an interrupt request is disabled with the IENj bit in IERn of the
ICU (interrupt request enable bit) set to 0.

e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

In the above cases, after writing to an I/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(a) Write to an I/O register.

(b) Read the value from the I/O register to a general register.

(¢) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]

e Byte-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.B #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

e Word-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1]1.W, R1

;; Next process
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e Longword-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.L #SFR_DATA, [R1]
CMP [R1].L, R1

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the I/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/O Registers

For the number of I/O register access cycles, refer to Table 4.1, List of /0O Registers (Address Order).
The number of access cycles to 1/0 registers is obtained by following equation.*!

Number of access cycles to I/O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral busses 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 or registers for the external bus control unit (except
for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK, BCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access states shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided
clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is added to the number of
access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the instruction fetching
to the external memory or bus access from the different bus master (DMAC or DTC).

(4) Notes on Sleep Mode and Mode Transitions

During sleep mode or mode transitions, do not write to the registers related to system control (indicated by 'SYSTEM' in
the Module Symbol column in Table 4.1, List of I/O Registers (Address Order)).

(5) Restrictions in Relation to RMPA and String-Manipulation Instructions

The allocation of data to be handled by RMPA or string-manipulation instructions to I/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.
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Table 4.1 List of /0 Registers (Address Order) (16 / 61)

Module Register Number | Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 8208h |TMRO | Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 8208h | TMRO1 |Timer Counter TCNT 16 16 2,3 PCLKB 2 ICLK TMR
0008 8209h | TMR1 [ Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 820Ah | TMRO | Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 820Ah | TMRO1 |Timer Counter Control Register TCCR 16 16 2,3 PCLKB 2ICLK TMR
0008 820Bh |TMR1 | Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 820Ch |TMRO | Timer Counter Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMR
0008 820Dh |TMR1 | Timer Counter Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMR
0008 8210h |TMR2 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK TMR
0008 8211h | TMR3 | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TMR
0008 8212h |TMR2 | Timer Control/Status Register TCSR 8 8 2,3 PCLKB 2ICLK TMR
0008 8213h | TMR3 | Timer Control/Status Register TCSR 8 8 2,3 PCLKB 2ICLK TMR
0008 8214h |TMR2 |[Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8214h | TMR23 |Time Constant Register A TCORA 16 16 2,3 PCLKB 2ICLK TMR
0008 8215h | TMR3 | Time Constant Register A TCORA 8 8 2,3 PCLKB 2ICLK TMR
0008 8216h |TMR2 |Time Constant Register B TCORB 8 8 2,3 PCLKB 2ICLK TMR
0008 8216h | TMR23 |Time Constant Register B TCORB 16 16 2,3 PCLKB 2ICLK TMR
0008 8217h | TMR3 |Time Constant Register B TCORB 8 8 2,3 PCLKB 2ICLK TMR
0008 8218h |TMR2 | Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 8218h | TMR23 | Timer Counter TCNT 16 16 2, 3PCLKB 2ICLK TMR
0008 8219h |TMR3 | Timer Counter TCNT 8 8 2,3 PCLKB 2ICLK TMR
0008 821Ah | TMR2 |Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 821Ah | TMR23 |Timer Counter Control Register TCCR 16 16 2,3 PCLKB 2ICLK TMR
0008 821Bh | TMR3 | Timer Counter Control Register TCCR 8 8 2,3 PCLKB 2ICLK TMR
0008 821Ch |TMR2 | Timer Counter Start Register TCSTR 8 8 2,3 PCLKB 2ICLK TMR
0008 821Dh | TMR3 | Timer Counter Start Register TCSTR 8 8 2,3PCLKB 2ICLK TMR
0008 8280h |CRC CRC Control Register CRCCR 8 8 2,3 PCLKB 2ICLK CRCA
0008 8284h |CRC CRC Data Input Register CRCDIR 32 8,32 2,3 PCLKB 2ICLK CRCA
0008 8288h |CRC CRC Data Output Register CRCDOR 32 8,3126, 2, 3 PCLKB 2 ICLK CRCA
0008 8300h RIICO 12C-bus Control Register 1 ICCR1 8 8 2,3 PCLKB 2ICLK RIICa
0008 8301h  |RIICO  |12C-bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2ICLK RlICa
0008 8302h RIICO 12C-bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2ICLK RIICa
0008 8303h  |RIICO  |12C-bus Mode Register 2 ICMR2 8 8 2,3 PCLKB 2ICLK RlICa
0008 8304h  [RIICO 12C-bus Mode Register 3 ICMR3 8 8 2,3 PCLKB 2 ICLK RIICa
0008 8305h | RIICO 12C-bus Function Enable Register ICFER 8 8 2,3 PCLKB 2ICLK RIICa
0008 8306h |RIICO 12C-bus Status Enable Register ICSER 8 8 2,3 PCLKB 2ICLK RIICa
0008 8307h | RIICO 12C-bus Interrupt Enable Register ICIER 8 8 2,3 PCLKB 2ICLK RIICa
0008 8308h  |RIICO  |12C-bus Status Register 1 ICSR1 8 8 2,3 PCLKB 2ICLK RlICa
0008 8309h  [RIICO 12C-bus Status Register 2 ICSR2 8 8 2,3 PCLKB 2 ICLK RIICa
0008 830Ah |RIICO [Slave Address Register LO SARLO 8 8 2,3 PCLKB 2ICLK RlICa
0008 830Bh |RIICO |Slave Address Register U0 SARUO 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Ch |RIICO [Slave Address Register L1 SARL1 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Dh | RIICO Slave Address Register U1 SARU1 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Eh |RIICO |Slave Address Register L2 SARL2 8 8 2,3 PCLKB 2ICLK RIICa
0008 830Fh |RIICO [Slave Address Register U2 SARU2 8 8 2,3 PCLKB 2ICLK RlICa
0008 8310h  [RIICO 12C-bus Bit Rate Low-Level Register ICBRL 8 8 2,3 PCLKB 2ICLK RIICa
0008 8311h  |RIICO  |I12C-bus Bit Rate High-Level Register ICBRH 8 8 2,3 PCLKB 2ICLK RlICa
0008 8312h |RIICO 12C-bus Transmit Data Register ICDRT 8 8 2,3 PCLKB 2ICLK RIICa
0008 8313h | RIICO 12C-bus Receive Data Register ICDRR 8 8 2,3 PCLKB 2ICLK RIICa
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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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Table 4.1 List of I/O Registers (Address Order) (22 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 91E3h | S12AD1 | A/D Sampling State Register 3 ADSSTR3 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E4h | S12AD1 | A/D Sampling State Register 4 ADSSTR4 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E5h | S12AD1 | A/D Sampling State Register 5 ADSSTR5 8 8 2,3 PCLKB 2 ICLK S12AD
Fa
0008 91E6h | S12AD1 | A/D Sampling State Register 6 ADSSTR6 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E7h | S12AD1 | A/D Sampling State Register 7 ADSSTR7 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E8h | S12AD1 | A/D Sampling State Register 8 ADSSTR8 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91E9h | S12AD1 | A/D Sampling State Register 9 ADSSTR9 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EAh | S12AD1 | A/D Sampling State Register 10 ADSSTR10 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EBh | S12AD1 [ A/D Sampling State Register 11 ADSSTR11 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91ECh | S12AD1 | A/D Sampling State Register 12 ADSSTR12 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EDh | S12AD1 | A/D Sampling State Register 13 ADSSTR13 8 8 2, 3PCLKB 2ICLK S12AD
Fa
0008 91EEh |S12AD1 | A/D Sampling State Register 14 ADSSTR14 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 91EFh | S12AD1 | A/D Sampling State Register 15 ADSSTR15 8 8 2,3 PCLKB 2ICLK S12AD
Fa
0008 9E00h | QSPI QSPI Control Register SPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EO1h | QSPI QSPI Slave Select Polarity Register SSLP 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9E02h | QSPI QSPI Pin Control Register SPPCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E03h | QSPI QSPI Status Register SPSR 8 8 4,5PCLKB 2,3 ICLK QSPI
0008 9E04h QSPI QSPI Data Register SPDR 32 8,3126, 4,5 PCLKB 2,3 ICLK QSPI
0008 9E08h | QSPI QSPI Sequence Control Register SPSCR 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9E09h [QSPI QSPI Sequence Status Register SPSSR 8 8 4,5 PCLKB 2, 3ICLK QSPI
0008 9EOAh | QSPI QSPI Bit Rate Register SPBR 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9EOBh | QSPI QSPI Data Control Register SPDCR 8 8 4,5 PCLKB 2,3 ICLK QSPI
0008 9EOCh | QSPI QSPI Clock Delay Register SPCKD 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9EODh | QSPI QSPI Slave Select Negation Delay Register SSLND 8 8 4,5PCLKB 2,3ICLK QSPI
0008 9EOEh | QSPI QSPI Next-Access Delay Register SPND 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E10h | QSPI QSPI Command Register 0 SPCMDO 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E12h | QSPI QSPI Command Register 1 SPCMD1 16 16 4,5 PCLKB 2,3 ICLK QSPI
0008 9E14h | QSPI QSPI Command Register 2 SPCMD2 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E16h | QSPI QSPI Command Register 3 SPCMD3 16 16 4,5PCLKB 2,3 ICLK QSPI
0008 9E18h | QSPI QSPI Buffer Control Register SPBFCR 8 8 4,5 PCLKB 2,3ICLK QSPI
0008 9E1Ah | QSPI QSPI Buffer Data Count Set Register SPBDCR 16 16 4,5 PCLKB 2,3ICLK QSPI
0008 9E1Ch |QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMULO 32 32 4,5PCLKB 2,3ICLK QSPI
0
0008 9E20h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL1 32 32 4,5 PCLKB 2,3ICLK QSPI
1
0008 9E24h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL2 32 32 4,5 PCLKB 2,3ICLK QSPI
2
0008 9E28h | QSPI QSPI Transfer Data Length Multiplier Setting Register | SPBMUL3 32 32 4,5 PCLKB 2,3ICLK QSPI
3
0008 AOOOh | SCIO Serial Mode Register SMR 8 8 2,3PCLKB 2ICLK SClg,
SClh,
SCli
0008 A0O1h | SCIO Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh,
SCli
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4. 1/0O Registers

Table 4.1 List of I/O Registers (Address Order) (43 / 61)

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

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0009 0820hto | CANO [ Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 083Fh
0009 0840h |CANO | Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0842h |CANO | Status Register STR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0844h |CANO |Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 0848h |CANO |[Receive FIFO Control Register RFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 0849h |CANO |Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Ah |CANO |[Transmit FIFO Control Register TFCR 8 8 2,3PCLKB 2ICLK CAN
0009 084Bh |CANO | Transmit FIFO Pointer Control Register TFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Ch |CANO |Error Interrupt Enable Register EIER 8 8 2,3 PCLKB 2ICLK CAN
0009 084Dh |CANO | Error Interrupt Factor Judge Register EIFR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Eh |CANO |Receive Error Count Register RECR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Fh |CANO | Transmit Error Count Register TECR 8 8 2,3PCLKB 2ICLK CAN
0009 0850h |CANO |Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0851h |CANO |Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0852h |CANO |[Mailbox Search Status Register MSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0853h |CANO |Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2ICLK CAN
0009 0854h |[CANO | Time Stamp Register TSR 16 16 2,3 PCLKB 2 ICLK CAN
0009 0856h |CANO |Acceptance Filter Support Register AFSR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 0858h | CANO | Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 1200h to | CAN1 Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 13FFh 3216
0009 1400hto | CAN1 Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 141Fh 32
0009 1420h | CAN1 FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1424h | CAN1 FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1428h [ CAN1 Mask Invalid Register MKIVLR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 142Ch | CAN1 Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1820hto | CAN1 Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 183Fh
0009 1840h |CAN1 | Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1842h | CAN1 Status Register STR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1844h | CAN1 Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 1848h | CAN1 Receive FIFO Control Register RFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 1849h | CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Ah |CAN1 [Transmit FIFO Control Register TFCR 8 8 2,3PCLKB 2ICLK CAN
0009 184Bh | CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Ch | CAN1 Error Interrupt Enable Register EIER 8 8 2,3 PCLKB 2ICLK CAN
0009 184Dh | CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Eh | CAN1 Receive Error Count Register RECR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Fh | CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1850h [ CAN1 Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1851h [ CAN1 Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1852h | CAN1 Mailbox Search Status Register MSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 1853h | CAN1 Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2ICLK CAN
0009 1854h | CAN1 Time Stamp Register TSR 16 16 2,3 PCLKB 2 ICLK CAN
0009 1856h | CAN1 Acceptance Filter Support Register AFSR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1858h | CAN1 |Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 4200h  [CMTWO | Timer Start Register CMWSTR 16 16 2, 3 PCLKB 2ICLK CMTW
R01DS0276EJ0210 Rev.2.10 RENESAS Page 130 of 232

Oct 02, 2017



RX65N Group, RX651 Group

5. Electrical Characteristics

Note 6. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.
Note 7. Reference value

Table 5.6 DC Characteristics (3) (Products for products with at least 1.5 Mbytes of code flash
memory)
Conditions: VCC = AVCCO = AVCC1=VCC_USB=2.7t03.6V, 2.7V < VREFHO0 £ AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
Ta=Topr
D version G version ) »
Item Symbol Unit | Test Conditions
Typ. | Max. | Typ. | Max.
Supply Max.*2 lec®® | — | 60 | — | 73 | mA |ICLK =120 MHz
current*! Normal | Peripheral function clock signal supplied*4 26 | — 26 — PCLKA =120
Peripheral function clock signal stopped*4 13 — 13 — MHz
_ ' : _ PCLKB = 60 MHz
& |Core Peripheral function clock signal stopped*4 17 — 17 — PCLKC = 60 MHz
g |Mark PCLKD = 60 MHz
@ | Sleep mode: The clock signal to peripheral modules 20 38 20 52 FCLK = 60 MHz
T |is supplied*4 BCLK = 120 MHz
08’_ All-module-clock-stop mode (reference value) 9 26 9 39 II\BII(I:-lLK pin = 60
z
°
& |Increased by BGO | Reading from the code flash 6 — 6 —
Q. . .
@ | operation memory while the data flash
S |*7 memory is being programmed
= Reading from the code flash 7 — 7 —
memory while the code flash
memory is being programmed
Increased by Trusted Secure IP operation — 12 — 12
Low-speed operating mode 1: Supply of the clock signal 1.6 — 1.6 — All clocks 1 MHz
to peripheral modules is stopped*4
Low-speed operating mode 2: Supply of the clock signal 1.6 — 1.6 — All clocks 32.768
to peripheral modules is stopped*4 kHz
Software standby mode 1.6 13 16 | 224
Power supplied to standby RAM and USB resume 155 | 70 | 155 | 98 MA
(] . .
g detecting unit (USBO only)
E, Power not supplied | Power-on reset circuit and low- 115 | 42 | 115 | 54
g |to standby RAM power consumption function
S |and USB resume | disabled*5
o | detecting unit Power-on reset circuit and low- 49 | 32 | 49 | 47
§ (USBO only) power consumption function
£ enabled*6
2 Increased by RTC | When a low C; crystal is in use 1 — 1 —
§ operation When a standard C|_ crystal is 2 — 2 —
in use
RTC operating while When a crystal oscillator for low 0.9 — 0.9 — Veartr =2.0V,
VCC is off (with the clock loads is in use VCC=0V
battery backup function, 16 _ 16 _ VgarT = 3.3V,
only the RTC and sub- VCC =0V
clock oscillator operate) [\yhen a orystal oscillator for 17 [ — [ 17 ] = Vearr =20V,
standard clock loads is in use VCC=0V
3.3 —_— 3.3 —_— VBATT =3.3 V,
VCC=0V
Inrush current on Inrush current*8 lrRus | — | 180 | — | 130 | mA
returning from deep - 8 E — 10 — 10 c
software standby mode Energy of inrush current RUSH . . M

Note 1.

Note 3.

[D version]

lcc Max. = 0.38 x f + 14 (max. operation in high-speed operating mode)

lcc Typ. = 0.18 x f + 4 (ICLK 1 MHz max) (normal operation in high-speed operating mode)
lcc Typ. = 0.4 x f + 1.2 (low-speed operating mode 1)
lcc Max. = 0.2 x f + 14 (sleep mode)

[G version]

Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripheral modules is stopped in this state.
Icc depends on f (ICLK) as follows. (ICLK/PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:10:5 when EXTAL = 12 MHz)

R01DS0276EJ0210 Rev.2.10
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RX65N Group, RX651 Group 5. Electrical Characteristics

Table 5.19 PLL Clock Timing
Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr

. . Test
ltem Symbol Min. Typ. Max. Unit Conditions
PLL clock oscillation frequency foLL 120 — 240 MHz
PLL clock oscillation stabilization wait time teLLwT — 259 320 us Figure 5.10
PLLCR2.PLLEN \
PLL circuit output WM
teLiwt
OSCOVFSR.PLOVF
PLL clock
Figure 5.10 PLL Clock Oscillation Start Timing
Table 5.20 Sub-Clock Timing
Conditions: VCC = AVCCO = AVCC1=VCC_USB=2.71t03.6V, 2.7V =< VREFHO0 < AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
VBATT =20to36V, Ta = Topr
. . Test
Iltem Symbol Min. Typ. Max. Unit Conditions

Sub-clock oscillation frequency fsus — 32.768 — kHz

Sub-clock oscillation stabilization time tsusosc — — *1 s Figure 5.11

Sub-clock oscillation stabilization wait time tsusoscwT — — *2 s

Note 1. When using a sub-clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation

provided by the manufacturer for the oscillation stabilization time.
Note 2. The number of cycles selected by the value of the SOSCWTCR.SSTS[7:0] bits determines the sub-clock oscillation stabilization

wait time in accord with the formula below.
tSUBOSCWT = [(SSTS[?O] bits x 16384) +10] / fLOCO

£

SOSCCR.SOSTP \
» %

tsusosc
Sub-clock oscillator output W—\J\J

P tsusoscwr
L
7 »

Sub-clock F\_/_

Figure 5.11  Sub-Clock Oscillation Start Timing

OSCOVFSR.SOOVF

®r
=

R01DS0276EJ0210 Rev.2.10 RENESAS Page 161 of 232

Oct 02, 2017



RX65N Group, RX651 Group

5. Electrical Characteristics

Table 5.37

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

QSPI Timing

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

PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T; = Tqps

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions*2
QSPI | QSPCLK clock cycle tascyc 2 4080 tPBeyc Figure 5.51
Data input setup time*3 tsy 6.5 — ns Figure 5.52,
Data input hold time tiH 5 — ns Figure 5.53
SS setup time tLEAD 1.5 8.5 tQScyc
SS hold time tLAG 1 8 tQScyc
Data output delay time top — 10.0 ns
Data output hold time ton -5 — ns
Successive transmission delay time tro 1 8 tascyc
Note 1. tpgcyc: PCLKB cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the QSPI interface, the AC portion of the electrical characteristics is measured for each group.
Note 3. For version G products (+85 < Ta < +105°C), the high-drive ability control register of the QSPCLK pin measures this data input
setup time with the high-speed interface high-drive output selected.
QSPCLK
output
N g
tQScyc
Figure 5.51  QSPI Clock Timing
Lt »
£C
QssL 5 R I
output - £C - by
tLEAD tLAG
QSPCLK « > ; < »>
CPOL=0 £ \
output 9 -
QSPCLK _L—\—]L
CPOL =1 A \
output V—Z —
tsu tn
QwmI, I ~ /—5
QI00 to QIO3—————{" MSBIN |- DATA —@
input - ¥ \—5
ton oo
QMO, R o r
QIO0 to QIO3 >< MSB OUT K DATA B LSB OUT >< IDLE
output ¥ < -
Figure 5.52 Transmit/Receive Timing (CPHA = 0)
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RX65N Group, RX651 Group 5. Electrical Characteristics

1
1
: :4_" tsynen
i
]
1
1

]
HSYNC /.I H ! H
]

! 1
trixos :4—’:4—’: trixoH

PIXD7 to PIXDO d i 9(
1

Figure 5.68 PDC AC Timing

Table 5.43 GLCDC Timing
Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Ty,

Item Symbol Min. Typ. Max. Unit Test Conditions

LCD_EXTCLK Input clock frequency teeye — — 30*1 MHz Figure 5.69
LCD_EXTCLK Input clock Low pulse width twi 0.45 — 0.55 tecye
LCD_EXTCLK Input clock High pulse width twH 0.45 — 0.55
LCD_CLK Output clock frequency tieye — — 30*1 MHz Figure 5.70
LCD_CLK Output clock Low pulse width tL oL 0.4 — 0.6 tLeye
LCD_CLK Output clock High pulse width tLon 0.4 — 0.6 tLeye
LCD data output Delay timing top -3.5*2 — 42 ns Figure 5.71
Note 1. Parallel RGB888,666,565: Max. 27 MHz

Serial RGB888: Max. 30 MHz (4x speed)
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 GLCDC interface, the AC portion of the electrical characteristics is measured for each group.
If we use group “-A” and “-B” combination, “LCD data output Delay timing (tpp)” is Min = -5.0 ns, Max = 5.5 ns.

tDcyc, tEcyc ‘

LCD_EXTCLK

Figure 5.69 LCD_EXTCLK Clock Input Timing

R01DS0276EJ0210 Rev.2.10 REN ESAS Page 206 of 232
Oct 02, 2017



RX65N Group, RX651 Group Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP144-20x20-0.50 PLQPO144KA-B — 1.2
Ho Unit: mm
. "o
108 73
AARARARRAARARAAARRANARARAAAAAAAAARAR J
100 = =72
[==1 =
- -
= E 7%
= =
= Z/ S
HHHHﬂHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
1 36 WOTE 4
Index area NOTE)
NOTE 3 1. DIMENSIONS ™1 AND 2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT INCLUDE TRIM OFFSET.
3. PIM 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
F LOCATED WITHIN THE HATCHED AREA_
_h\{ 4. CHAMFERS AT CORNERS ARE OPTIONAL. SIZE MAY VARY.
: T T T T T T T T T i ::y Referance | Dimensions in milimeters
g ’3bp symeel | min | Nom | Max
= D | 199 | 200 | 201
E 199 | 200 | 201
A | — | 14 ] —
Ho | 218 | 220 | 222
He | 218 | 220 | 222
N R | = | =] 22
< g W : : ;‘,Sj Ay | 005| — | 015
| i
N I S by | 017 | 020 [ 027
b T‘ c 009 | — | 020
i 8 o0 | 35| &
Lt g | — | 05| —
Detail F 2 = =
y — | — |oos
Ly 045 06 | 0.7
L1 — 10 —
Figure E 144-Pin LFQFP (PLQP0144KA-B)
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