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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

RXv2

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, Ethernet, I12C, LINbus, MMC/SD, SClI, SPI, SSI, UART/USART, USB
DMA, LVD, POR, PWM, WDT
111

4MB (4M x 8)

FLASH

64K x 8

552K x 8

2.7V ~ 3.6V

A/D 29x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LFQFP (20x20)
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RX64M Group 1. Overview

Table 1.2 Comparison of Functions for Different Packages (2/2)

Functions RX64M Group

Package 177 Pins, 176 Pins ‘ 145 Pins, 144 Pins | 100 Pins
DES Available

SHA Available

RNG Available

Event link controller Available
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RX64M Group

1. Overview

Table 1.3 List of Products (3/3)
Code Flash Data Flash  Operating )
Memory RAM Memory Frequency  Encryption

Group Part No. Package Capacity Capacity Capacity (Max.) Module SDHI

RX64M  R5F564MFCDLK PTLGO0145KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDLK PTLGO0145KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDLK PTLG0145KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDLK PTLGO0145KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDLJ PTLG0100JA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDLJ PTLGO0100JA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDLJ PTLGO0100JA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDLJ PTLGO0100JA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDLJ PTLG0100JA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDLJ PTLGO0100JA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDLJ PTLG0100JA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDLJ PTLGO0100JA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDLJ PTLGO0100JA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDLJ PTLGO0100JA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDLJ PTLG0100JA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDLJ PTLGO0100JA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDLJ PTLGO0100JA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDLJ PTLGO0100JA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDLJ PTLGO0100JA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDLJ PTLGO0100JA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
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RX64M Group 1. Overview

R 5 F5 6 4 ML CDFZC
—Il Package type, number of pins, and pin pitch
FC: LFQFP/176/0.50
BG: LFBGA/176/0.80
LC: TFLGA/177/0.50
FB: LFQFP/144/0.50
LK: TFLGA/145/0.50
FP: LFQFP/100/0.50
LJ: TFLGA/100/0.65
D: Operating peripheral temperature: —40 to +85°C
G: Operating peripheral temperature: —40 to +105°C
(in planning)
D: Encryption module not included, SDHI module included
H: Encryption module included, SDHI module included
C: Encryption module not included, SDHI module not
included
G: Encryption module included, SDHI module not included
Code flash memory, RAM, and data flash memory capacity
L: 4 Mbytes/512 Kbytes/64 Kbytes
J: 3 Mbyte/512 Kbytes/64 Kbytes
G: 2.5 Mbytes/512 Kbytes/64 Kbytes
F: 2 Mbytes/512 Kbytes/64 Kbytes
Group name
4M: RX64M Group
Series name
RX600 Series
Type of memory
F: Flash memory version
Renesas MCU
Renesas semiconductor product
Figure 1.1 How to Read the Product Part Number
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RX64M Group

1. Overview

A B ¢ D E F G H J K L M N

13| PE3 PE4 &S] PE6 P67 PA2 PA4 PA7 PB1 PB5 &S] vce P74 | 13
12| PE1 PE2 P70 PE5 P65 PALl vce PBO PB2 PB6 P73 PC1 P75 | 12
11| P62 P61 PEO vce P66 VSS PA6 P71 PB4 PB7 pC2 PCO pPC3 | 11
10| Vss vce P63 PE7 PAO PA3 PA5 P72 PB3 P76 pC4 P77 P82 | 10

9| PD6 PD4 PD7 P64 P80 PC5 P81 PC7 |9

RX64M Group
8| PD2 PDO PD3 P60 PTLGO145KA-A vce P83 PC6 vss |8
(145-Pin TFLGA)
7| P92 P91 PD1 PD5 . P51 P52 P50 P55 | 7
(Upper Perspective
VIEW) VSS_ | USBO_
6| P90 P47 A P93 P53 P56 USB DP 6
VCC_ | USBO_
5| P45 P43 P46 vce P44 P54 P13 USE oM | 8
4| P42 |VREFLO| P41 PO1 EMLE | VBATT |BSCANP| P35 P30 P15 P24 P12 P14 | 4
MD/

3| P40 PO5 |VREFHO| PO3 PJ5 PJ3 FNeD | VSS P32 P31 P16 P86 P87 | 3

2| PO7 | AVCCO | PO2 PF5 VCL | XCOUT | RES# | VCC P33 P26 P23 P17 P20 |2

1| AVSSO | AVCC1 | AVSS1 | P00 VSS XCIN | XTAL | EXTAL | P34 P27 P25 P22 P21 |1

A B c D E F G H J K L M N
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.7, List of Pin
and Pin Functions (145-Pin TFLGA).
Figure 1.6 Pin Assignment (145-Pin TFLGA)
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (5/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
LFQFP | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
111 TRDATA3 PG7 D31 ET1_TX_ER
112 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
113 TRDATA2 PG6 D30 ET1_ETXD3
114 PAL A1/DQM3 MTIOCOB/MTCLKC/ | SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
115 vce
116 TRCLK PGS D29 ET1_ETXD2
117 VSss
118 PAO AO/BCO#/ MTIOC4A/MTIOC6D/ | SSLAL-B/
DQM2 GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMII0_TXD_EN
119 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1
120 P67 CS7#/DQM1 | MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
121 TRDATA1 PG3 D27 ET1_ETXDO/
RMIIZ_TXDO
122 P66 CS6#/DQMO | MTIOC7D/ CTX2
GTIOC2B-C
123 TRDATAO PG2 D26 ET1_TX_CLK
124 P65 CS5#/CKE
125 PE7 D15[A15/D15] | MTIOCBA/ MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
126 PE6 D14[A14/D14] | MTIOC6C/ MMC_CD-B/ IRQ6 AN104
GTIOC3B-E/TIC1 SDHI_CD-B
127 vce
128 P70 SDCLK
129 VSsS
130 PES D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO
131 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2 AN102
GTIOC1A-A/PO28
132 PE3 D11[A11/D11] | MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/IPO26/ SS12#/
POES#/TOC3 ETO_ERXD3
133 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SScCL12/
TIC3 RXDX12
134 PE1 D9[A9/DY] MTIOCAC/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12
135 PEO D8[A8/D8] MTIOC3D/ SCK12 MMC_D4-B ANEX0
GTIOC2B-A
136 P64 CSA#IWE#
137 P63 CS3#/CASH#
138 P62 CS2#/RASH
139 P61 CS1#/SDCS#
140 VSS
141 P60 CSo# ET1_TX_EN/
RMIIZ_TXD_EN
142 vce
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (6/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
LFQFP | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
143 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
144 PG1 D25 ET1_RX_ER/
RMIIL_RX_ER
145 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POE4# SDHI_DO-B/
QIO00-B/
QMO-B
146 PGO D24 ET1_RX_CLK/
REF50CK1
147 PD5 D5[AS/D5] MTIC5W/MTIOC8C/ MMC_CLK-B/ | IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
148 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
149 P97 A23/D23 ET1_ERXD3
150 PD3 D3[A3/D3] MTIOC8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES#/ SDHI_D3-B/
TOC2 QIO3-B
151 VSS
152 P96 A22/D22 ET1_ERXD2
153 vce
154 PD2 D2[A2/D2] MTIOC4D/ CRX0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
Qlo2_B
155 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1
156 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
157 P94 A20/D20 ET1_ERXDO/
RMII1_RXDO
158 PDO DO[A0/DO] GTIOC1B-E/POE4# IRQO AN108
159 P93 A19/D19 POEO# ET1_LINKSTA/CTS7# AN117
RTS7#/SST#
160 P92 A18/D18 POE4# ET1_CRS/ AN116
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7
161 P91 A17/D17 ET1_COL/SCK7 AN115
162 Vss
163 P90 A16/D16 ET1_RX_DV/ AN114
TXD7/SMOSI7/SSDA7
164 vce
165 P47 IRQ15- AN007
DS
166 P46 IRQ14- AN006
DS
167 P45 IRQ13- AN005
DS
168 P44 IRQ12- AN004
DS
169 P43 IRQ11-DS | ANOO3
170 P42 IRQ10- AN002
DS
171 P41 IRQ9-DS | ANOOL
172 VREFLO
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (7/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
173 P40 IRQ8-DS | ANOOO
174 VREFHO
175 AVCCO
176 PO7 IRQ15 ADTRGO#

Note 1. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is
enabled.
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RX64M Group 1. Overview
Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (2/4)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
100-Pin | Clock System EXDMAC TMR, PPG, RTC, SCih, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFQFP | Control /0 Port CMTW, POE, CAC) | CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
30 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCBL/TCLKC/ SMISO3/SSDAL/
TMO2/PO14/ SSCL3/SCL2-DS/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
31 P15 MTIOCOB/MTCLKB/ | RXD1/SCK3/SMISO1/ IRQ5
GTETRG-B/TIOCB2/ | SSCL1/CRX1-DS/
TCLKB/TMCI2/PO13 | SSIWS1
32 P14 MTIOC3A/MTCLKA/ | CTSI#/RTS1#/SS1#/ IRQ4
TIOCB5/TCLKA/ CTX1/
TMRI2/PO15 USBO_OVRCURA
33 P13 MTIOCOB/TIOCAS/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/PO13 SSDA2/SDAO[FM+]
34 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/SCLO[FM+]
35 VCC_USB
36 USBO_DM
37 USBO_DP
38 VSS_USB
39 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ETO_EXOUT IRQ10
EDREQO
40 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#ISS2#/
CTX1/ETO_LINKSTA
41 P53*1 | BCLK
42 P52 RD# RXD2/SMIS0O2/SSCL2
43 P51 WRI1#/BC1#/ SCK2
WAIT#
44 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
45 uB PC7 A23/CSO0# MTIOC3A/MTCLKB/ | TXD8/MISOA-A/ IRQ14
GTIOC3A-D/ITMO2/ ETO_COL
TOCO/PO31/CACREF
46 PC6 A22/CS1# MTIOC3C/MTCLKA/ | RXD8/MOSIA-A/ IRQ13
GTIOC3B-D/TMCI2/ | ETO_ETXD3
TICO/PO30
47 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ | SCK8/RSPCKA-A/
WAIT# GTIOC1A-DITMRI2/ | RTS8#/ETO_ETXD2
PO29
48 PC4 A20/CS3# MTIOC3D/MTCLKC/ | SCK5/CTS8#/
GTETRG-D/TMCI1/ | SSLAO-A/
PO25/POEO# ETO_TX_CLK
49 PC3 A19 MTIOC4D/ TXD5/SMOSI5/
GTIOC1B-D/ITCLKB/ | SSDAS/ETO_TX_ER
PO24
50 pPC2 A18 MTIOC4B/ RXD5/SMISO5/
GTIOC2B-DITCLKA/ | SSCL5/SSLA3-A/
PO21 ETO_RX_DV
51 PC1 A17 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
52 PCO Al6 MTIOC3C/TCLKC/ CTSS#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
53 PB7 A15 MTIOC3B/TIOCBS5/ TXDY/ETO_CRS/
PO31 RMIIO_CRS_DV
54 PB6 Al4 MTIOC3D/TIOCAS/ RXD9Y/ETO_ETXD1/
PO30 RMIIO_TXD1
55 PBS Al3 MTIOC2A/MTIOC1B/ | SCKY/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMIIO_TXDO
56 PB4 A12 TIOCA4/PO28 CTS9#/ETO_TX_EN/
RMIIO_TXD_EN
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (25/ 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 A091h |SCl4 Receive Data Register L RDRL 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 A0O90h |SCl4 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 A092h |SCl4 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOAOh |SCI5 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOAlh |SCI5 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SCih
0008 AOA2h | SCI5 Serial Control Register SCR 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AOA3h |SCI5 Transmit Data Register TDR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOA4h | SCI5 Serial Status Register SSR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AOA5h | SCI5 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOA6h |SMCI5 |Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOA7h |SCI5 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOA8h | SCI5 Noise Filter Setting Register SNFR 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AOASh | SCI5 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOAAh | SCI5 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOABh  [SCI5 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOACh [SCI5 12C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOADh [SCI5 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOAEh |SCIS Transmit Data Register H TDRH 8 8 2,3 PCLKB 2ICLK SClg,
SCih
0008 AOAFh | SCI5 Transmit Data Register L TDRL 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOAEh |SCI5 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 AOBOh | SCI5 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOB1h |SCI5 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOBOh | SCI5 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 AOB2h | SCI5 Modulation Duty Register MDDR 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AOCOh | SCI6 Serial Mode Register SMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
0008 AOC1h |SCI6 Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOC2h |SCI6 Serial Control Register SCR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AOC3h |SCI6 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AOC4h |SCI6 Serial Status Register SSR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AOC5h | SCI6 Receive Data Register RDR 8 8 2,3PCLKB 2ICLK SClg,
SCih
0008 AOC6h |SMCI6 |Smart Card Mode Register SCMR 8 8 2,3PCLKB 2ICLK SClg,
SClh
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (33/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C095h | PORTA |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C096h | PORTB |Open-Drain Control Register O ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C097h | PORTB |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C098h | PORTC |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C099h | PORTC |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO9Ah | PORTD |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C09Bh |PORTD |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C09Ch |PORTE |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C09Dh | PORTE |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO9Eh |PORTF |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 CO9Fh | PORTF |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COAOh |PORTG |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COAlh |PORTG |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COA4h |PORTJ |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COA5h |PORTJ |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COCOh |PORTO |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COC1h |PORT1 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COC2h |PORT2 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COC3h |PORT3 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COC4h |PORT4 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COC5h |PORT5 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COC6h |PORT6 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COC7h |PORT7 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COC8h |PORT8 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 COC9h |PORT9 |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COCAh |PORTA [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COCBh |PORTB |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 COCCh |PORTC |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COCDh |PORTD | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 COCEh |PORTE |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COCFh |PORTF [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (52 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 1C82h |MTU5 |Timer General Register U TGRU 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C84h |MTU5 | Timer Control Register U TCRU 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1C85h |MTU5 | Timer Control Register 2 TCR2U 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C86h |MTU5 | Timer I/O Control Register U TIORU 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1C90h |MTU5 | Timer Counter V TCNTV 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C92h |MTU5 |Timer General Register V TGRV 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C94h |MTU5 | Timer Control Register V TCRV 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1C95h |MTU5 | Timer Control Register 2 TCR2V 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1C96h |MTU5 | Timer I/O Control Register V TIORV 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1CAOh [MTU5 | Timer Counter W TCNTW 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CA2h |MTU5 | Timer General Register W TGRW 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CA4h |MTU5 | Timer Control Register W TCRW 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1CA5h |MTU5 | Timer Control Register 2 TCR2W 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CA6h |MTU5 | Timer I/O Control Register W TIORW 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1CB2h |MTU5 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1CB4h |MTU5 | Timer Start Register TSTR 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1CB6h |MTUS | Timer Compare Match Clear Register 'IF;CNTCMPCL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 2000h |GPT General PWM Timer Software Start Register GTSTR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2002h |GPT Noise Filter Control Register NFCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2004h |GPT General PWM Timer Hardware Source Start/Stop GTHSCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Control Register
000C 2006h |GPT General PWM Timer Hardware Source Clear Control [GTHCCR 16 16 4,5PCLKA 2,3ICLK GPTA
Register
000C 2008h |GPT General PWM Timer Hardware Start Source Select GTHSSR 16 16 4,5 PCLKA 2,3ICLK GPTA
Register
000C 200Ah |GPT General PWM Timer Hardware Stop/Clear Source GTHPSR 16 16 4,5 PCLKA 2,3ICLK GPTA
Select Register
000C 200Ch |GPT General PWM Timer Write-Protection Register GTWP 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 200Eh |GPT General PWM Timer Sync Register GTSYNC 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2010h |GPT General PWM Timer External Trigger Input Interrupt  [GTETINT 16 16 4,5 PCLKA 2,3ICLK GPTA
Register
000C 2014h |GPT General PWM Timer Buffer Operation Disable GTBDR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register
000C 2018h |GPT General PWM Timer Start Write-Protection Register |GTSWP 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2100h |GPTO |General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2102h |GPTO |General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2104h |GPTO |General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2106h |GPTO |General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2108h |GPTO |General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 210Ah |GPTO |General PWM Timer Interrupt and A/D Converter Start |GTITC 16 16 4,5 PCLKA 2,3ICLK GPTA
Request Skipping Setting Register
000C 210Ch |GPTO |General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 210Eh |GPTO | General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2110h |GPTO |General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2112h |GPTO |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2114h |GPTO |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2116h |GPTO |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2118h |GPTO |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 211Ah |GPTO |General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 211Ch |GPTO |General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 211Eh |GPTO |General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2120h |GPTO |General PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register
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RX64M Group 4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (55/ 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 229Ah |GPT3 |General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 229Ch |GPT3 |[General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 229Eh |GPT3 |General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22A0h |GPT3 |General PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register
000C 22A4h |GPT3 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22A6h |GPT3 |A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22A8h |GPT3 |A/D Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register A
000C 22ACh |GPT3 |A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22AEh |GPT3 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22B0Oh |GPT3 |A/D Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register B
000C 22B4h |GPT3 |General PWM Timer Output Negate Control Register [GTONCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22B6h |GPT3 |General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22B8h |GPT3 |General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22BAh |GPT3 |[General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22BCh |GPT3 |[General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22BEh |GPT3 |[General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22C0h |GPT3 |General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTA
Status Register
000C 22C2h |GPT3 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2,3ICLK GPTA
Temporary Release Register
000C 4000h |EPTPC |MINT Interrupt Source Status Register MIESR 32 32 5, 6 PCLKA 2,3ICLK EPTPC
000C 4004h |EPTPC |[MINT Interrupt Request Permission Register MIEIPR 32 32 5, 6 PCLKA 2, 3ICLK EPTPC
000C 4010h |EPTPC |[ELC Output/IPLS Interrupt Request Permission ELIPPR 32 32 5, 6 PCLKA 2,3ICLK EPTPC
Register
000C 4014h |EPTPC |ELC Output/IPLS Interrupt Permission Automatic ELIPACR 32 32 5,6 PCLKA 2, 3ICLK EPTPC
Clearing Register
000C 4040h |EPTPC |STCA Status Register STSR 32 32 810 43 PCLKA 210 22 ICLK EPTPC
000C 4044h |EPTPC |STCA Status Notification Permission Register STIPR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4050h |EPTPC |STCA Clock Frequency Setting Register STCFR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4054h |EPTPC |[STCA Operating Mode Register STMR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4058h |EPTPC |Sync Message Reception Timeout Register SYNTOR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4060h |EPTPC [IPLS Interrupt Request Timer Select Register IPTSELR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4064h |EPTPC [MINT Interrupt Request Timer Select Register MITSELR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4068h |EPTPC |ELC Output Timer Select Register ELTSELR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 406Ch |EPTPC |Time Synchronization Channel Select Register STCHSELR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4080h |EPTPC |Slave Time Synchronization Start Register SYNSTARTR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4084h |EPTPC Loca}l Time Counter Initial Value Load Directive LCIVLDR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
Register
000C 4090h |EPTPC |Synchronization Loss Detection Threshold Register |SYNTDARU 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4094h |EPTPC |Synchronization Loss Detection Threshold Register |SYNTDARL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4098h |[EPTPC [Synchronization Detection Threshold Register SYNTDBRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 409Ch |EPTPC [Synchronization Detection Threshold Register SYNTDBRL 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 40BOh |EPTPC |Local Time Counter Initial Value Register LCIVRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 40B4h |EPTPC |Local Time Counter Initial Value Register LCIVRM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 40B8h |EPTPC |Local Time Counter Initial Value Register LCIVRL 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4124h |EPTPC |Worst 10 Acquisition Directive Register GETW10R 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4128h |EPTPC |[Positive Gradient Limit Register PLIMITRU 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 412Ch |EPTPC |Positive Gradient Limit Register PLIMITRM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4130h |EPTPC [Positive Gradient Limit Register PLIMITRL 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4134h |EPTPC |Negative Gradient Limit Register MLIMITRU 32 32 810 43 PCLKA 21022 ICLK EPTPC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (64 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 044Ch |USBA |Frame Number Register FRMNUM 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

CLKB)*5

000D 044Eh |USBA |uFrame Number Register UFRMNUM 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 0450h |USBA |USB Address Register USBADDR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0454h |USBA |USB Request Type Register USBREQ 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*>
000D 0456h |USBA |USB Request Value Register USBVAL 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0458h |USBA |USB Request Index Register USBINDX 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*S

000D 045Ah |USBA |USB Request Length Register USBLENG 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5

000D 045Ch |USBA | DCP Configuration Register DCPCFG 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 045Eh |USBA |DCP Maximum Packet Size Register DCPMAXP 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0460h |USBA |DCP Control Register DCPCTR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*>
000D 0464h |USBA |Pipe Window Select Register PIPESEL 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0468h |USBA |Pipe Configuration Register PIPECFG 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*S

000D 046Ah |USBA | Pipe Buffer Register PIPEBUF 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5

000D 046Ch |USBA |[Pipe Maximum Packet Size Register PIPEMAXP 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 046Eh |USBA |Pipe Cycle Control Register PIPEPERI 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
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RX64M Group 5. Electrical Characteristics

CSRWAIT:2
RDON:1
PR N CSROFF:2
CSON:0
Tw1 Twe Tend T Th2
e _f\_f N/ \f _f \_J
Byte strobe mode
PEEN tAD [ t/-‘\D
A23 to AO
1-write strobe mode
<> tAD > tAD
A23to Al

<> tBCD tBCD
BC3# to BCO# _\

Common to both byte strobe mode
and 1-write strobe mode

> tCSD tCSD
CS7# to CSO0#

IRSD tRSD
<> <>
RD# (Read) [
tros <«—> troH
D31 to DO (Read)

Figure 5.18 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)
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RX64M Group

5. Electrical Characteristics

SDRAM command ACT RD ACT RD RD RD RD  PRA
SDCLK pin  _] r\_l r\_]r\_]!_\_] r\_]l_
tapz [tap2  |taD2 tAD2
Al18to A0 adirss K (column address * *Rl} %
tap2  [taD2 tap2 [tap2 [tap2  [taD2 tap2  [tAD2
[ [+
aprt | Lo % q{( |
— T | T —
tesp2 [tespz [tesp2 tesp2 [tespz [tespz |tesp2 tesp2
trAsD [tRASD trasD [tRAsSD [tRASD [tRASD trasD [tRASD
amd
RAS# | %—}_1—} jﬁ— A(_ B
:_(ilASD tcasp tcasp tcasp
. \ 7 | I
twep [twep twep [twep
[+
WE# L} |/
(High)
CKE
toQmp
DQMn |
I
trDS2 | tRDH2 trDs2 | tRDH2 trDS?2 | tRDH2 trDS?2 [tRDH2
D31 to DO l\_j C:)'C:) k./l \W :>'<::> k
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.27 SDRAM Space Multiple Read Line Stride Bus Timing
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RX64M Group 5. Electrical Characteristics

SDRAM command Ts (RFA) (RFS) (RFX) (RFA)
e A\ AL AN AU U
tap2 tap2
] I It /L
A18 to AO \ \\ \\
] ! 1! I
tap2 tap2
| Ifi Il I
1
At | ) \ \
! 1! /I
tespe [tesp2 tespe tesp2 tespz [tesp2 |tespe
I
trasD |tRASD trASD traSD trasD |trASD |tRASD
[ \nd q
1
tcasp |tcasp tcasp tcasD tcasp [teasp |tcasp
CAS# _STQF_}_ Jﬁ

([ | tigh)

WE# »
tckep tckep

L

((

)
_%

I
T.L{
—
—JT
T

;‘,Ti

toomp tbomp
| I i /L
oo YT T 14
lJ N /I

(sl | (
0o ) ) )

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

Figure 5.29 SDRAM Space Self-Refresh Bus Timing
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RX64M Group 5. Electrical Characteristics

Table 5.24 TPU Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga17 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = 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
*1
Item Symbol Min. Max. Unit Conditions
TPU Input capture input pulse Single-edge tricw 15 — tPBeyc Figure 5.34
width setting
Both-edge 25 —
setting
Timer clock pulse width Single-edge trekwH, 15 — tppeyc | Figure 5.35
Settil"lg tTCKWL
Both-edge 25 —
setting
Phase counting 25 —
mode

Note 1. tpgcyc: PCLKB cycle

b))
4

)
[($

~

Input capture
input

~

tricw

A
Y.

Figure 5.34  TPU Input Capture Input Timing

TCLKA to
TCLKH ()(1

trekwe trekwh

Figure 5.35 TPU Clock Input Timing
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RX64M Group 5. Electrical Characteristics

Table 5.32 SCl and SCIF Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga17 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = 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.

Item Symbol Min.*1 Max.*1 Unit*? Cor-:-(jeizt()ns
SCI Input clock cycle Asynchronous tseye 4 — tppeyc | Figure 5.44
Clock 6 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous™ | tgeyc 8 — tpacyc
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tscks — 5 ns
Transmit data delay time Clock trxp — 28 ns Figure 5.45
synchronous
Receive data setup time Clock trxs 15 — ns
synchronous
Receive data hold time Clock tRxH 5 — ns
synchronous
SCIF Input clock cycle Asynchronous tseye 4 — tpacyc | Figure 5.44
Clock 12 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 5 ns
Input clock fall time tsckf — 5 ns
Output clock cycle Asynchronous™ | tgeyc 8 — tpacyc
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 5 ns
Output clock fall time tsckf — 5 ns
Transmit data delay time Master trxD — 10 ns Figure 5.45
Slave — 4 X tppcyc + 20
Receive data setup time Master trxs 3 X tppcyc + 20 — ns
Slave tpacyc + 10 —
Receive data hold time Master trRxH -3 X tppacyc t5 — ns
Slave 2 X tppcyc + 10 —
Note 1. tpgcyc: PCLKB cycle; tpacyc: PCLKA cycle
Note 2. When the SEMR.ABCS and SEMR.BGDM bits are set to 1
Note 3. When the SEMR.ABCS0 and SEMR.BGDM bits are set to 1
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RX64M Group

5. Electrical Characteristics

tsvncH

|

' ' '
ISYNCSH :
VSYNC A H
1 ! H
) [)
tsyncs —Pi
HSYNC /'. H
. )
' ' '
trixps :4—’.4—’: trixpH
PIXD7 to PIXDO { i ! X
IR A VS,

Figure 5.74 PDC AC Timing
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RX64M Group 5. Electrical Characteristics

Table 5.54 Data Flash Memory Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6 V
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
Temperature range for programming/erasure: T, = Top,

FCLK =4 MHz 20 MHz < FCLK < 60 MHz )
Item Symbol - - Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 4 bytes topa — 0.36 3.8 — 0.16 17 ms
Erasure time 64 bytes tpEsa — 3.1 18 — 1.7 10 ms
Blank check time 4 bytes tbeca — — 84 — — 30 us
64 bytes tDBC64 — — 280 — — 100 us
2 Kbytes tDBCZK — — 6169 — — 2200 us
Reprogramming/erasure cycle*1 Nppec 100000 — — 100000 — — —
*2 *2
Suspend delay time during programming tbspp — — 264 — — 120 us
First suspend delay time during erasure | tpsesp: — — 216 — — 120 us
(in suspend priority mode)
Second suspend delay time during tbsEsD2 — — 300 — — 300 ys
erasure
(in suspend priority mode)
Suspend delay time during erasing tbseep — — 300 — — 300 us
(in erasure priority mode)
Forced stop command tep — — 32 — — 20 us
Data hold time*3 toprP 10 — — 10 — — —

Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 4-byte programming is performed 512 times for different
addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the
value of the minimum value).

Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.
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