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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

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
127

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

176-LQFP

176-LFQFP (24x24)
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RX64M Group 1. Overview

Table 1.1 Outline of Specifications (9/9)

Classification = Module/Function Description
Encryption AES*3 e Key lengths: 128, 192, and 256 bits
function o Support for CBC, ECB, CFB, OFB, CTR, and CMAC operating modes

e Speed of calculations: 128-bit key length in 22 cycles
192-bit key length in 26 cycles
256-bit key length in 30 cycles

e Compliant with FIPS PUB 197

DES*3 o Key lengths: 56 bits (DES)/3 x 56 bits (T-DES)
e Support for DES and triple DES
o Support for ECB and CBC operating modes
o Speed of calculations: 6 clock cycles in single DES mode
14 clock cycles in triple DES mode
e Compliant with FIPS PUB 46-3
o Compliant with FIPS PUB 81

SHA*3 e Support for SHA-1 (128), SHA-2 (224 or 256), and HMAC (160, 224, or 256)
o Speed of calculations: 50 clock cycles in SHA-1 mode
42 clock cycles in SHA-224 mode
42 clock cycles in SHA-256 mode
o Compliant with SHA as defined in FIPS PUB 180-1 and -2
e Compliant with HMAC as defined in FIPS PUB 198

True random number o Length of random numbers: 16 bits
generator (RNG)*3 * Generation of random-number-generated interrupts after a number is generated
e Random number generation time: 3.6 ms (typ)
Operating frequency Up to 120 MHz
Power supply voltage VCC = AVCCO = AVCC1 =VCC_USB =2.7t0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA = AVCC_USBA=2.7t03.6V,
VBATT =20to 36V

Operating temperature D-version: —40 to +85°C
G-version: —40 to +105°C (in planning)
Package 177-pin TFLGA (PTLG0177KA-A)

176-pin LFBGA (PLBGO176GA-A)
176-pin LFQFP (PLQPO176KB-A)
145-pin TFLGA (PTLGO145KA-A)
144-pin LFQFP (PLQPO144KA-A)
100-pin TFLGA (PTLG0O100JA-A)
100-pin LFQFP (PLQPO100KB-A)

On-chip debugging system e E1 emulator (JTAG and FINE interfaces)
e E20 emulator (JTAG interface)

Note 1. Magic Packet™ is a registered trademark of Advanced Micro Devices, Inc.

Note 2. Setting is only possible when the input sampling rate 44.1 kHz is selected.

Note 3. The product part number differs according to whether or not it supports encryption.

Note 4. The product part number differs according to whether or not it includes an SDHI (SD host interface).
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RX64M Group

1. Overview

1.2

List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.

Table 1.3 List of Products (1/3)
Code Flash Data Flash  Operating )
Memory RAM Memory Frequency  Encryption

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

RX64M  R5F564MLCDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDFC PLQP0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDFC PLQPO0176KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDFC PLQPO0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDFC PLQP0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDFC PLQPO0176KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDFC PLQPO0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDFC PLQPO0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDFC PLQP0176KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDFC PLQPO0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDFC PLQP0176KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDFB PLQPO0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDFB PLQPO0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDFB PLQPO144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDFB PLQPO0144KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDFB PLQPO0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDFB PLQPO144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDFB PLQPO0144KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDFB PLQPO144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDFB PLQPO0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDFB PLQPO0144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDFB PLQPO144KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDFB PLQPO0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDFB PLQPO0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDFB PLQPO144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDFB PLQPO0144KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDFP PLQPO100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDFP PLQPO100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDFP PLQPO0100KB-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDFP PLQPO0100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDFP PLQPO100KB-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDFP PLQPO0100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDFP PLQPO100KB-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
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RX64M Group 1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.8, List of Pin and Pin
Functions (144-Pin LFQFP).

Figure 1.7 Pin Assignment (144-Pin LFQFP)
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RX64M Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (3/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SCIh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFQFP | Control /0 Port SDRAMC CMTW, POE, CAC) | CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
57 VSS_UsB
58 AVCC_
USBA
59 USBA_
RREF
60 AVSS_
USBA
61 PVSS_
USBA
62 VSS2_
USBA
63 USBA_DM
64 USBA_DP
65 VSS1_
USBA
66 vce_
USBA
67 P11 MTIC5V/TMCI3 SCK2/USBA_VBUS/
USBA_VBUSEN
68 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA
69 P53+1 BCLK
70 P52 RD# RXD2/SMISO2/SSCL2
71 P51 WR1#/BC1#/ SCK2
WAIT#
72 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
73 VSS
74 P83 EDACK1 MTIOCAC/ CTS10#/ETO_CRS/
GTIOCOA-D RMII0_CRS_DV/
SCK10
75 vce
76 uB PC7 A23/CSO# MTIOC3A/MTCLKB/ | TXD8/MISOA-A/ MMC_D7-A
GTIOC3A-DITMO2/ ETO_COL
TOCO/PO31/CACREF
77 PC6 A22/CS1# MTIOC3C/MTCLKA/ | RXD8/MOSIA-A/ MMC_D6-A
GTIOC3B-D/TMCI2/ | ETO_ETXD3
TICO/PO30
78 PC5 A21/CS2# MTIOC3B/MTCLKD/ | SCK8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-DITMRI2/ | RTS8#/ETO_ETXD2
PO29
79 P82 EDREQ1 MTIOC4A/ TXD10/ETO_ETXD1/ | MMC_D4-A
GTIOC2A-D/IPO28 RMII0_TXD1
80 P81 EDACKO MTIOC3D/ RXD10/ETO_ETXDO/ | MMC_D3-A/
GTIOCOB-D/PO27 RMII0_TXDO SDHI_CD-A/
QIO3-A
81 P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QIO2-A
82 PC4 A20/CS3# MTIOC3D/MTCLKC/ | SCK5/CTS8#/SSLAO- | MMC_D1-A/
GTETRG-D/TMCI1/ | A/ETO_TX_CLK SDHI_D1-A/
PO25/POEO# QIO1-A/IQMI-A
83 PC3 A19 MTIOC4D/ TXD5/SMOSIS/ MMC_DO-A/
GTIOC1B-D/ITCLKB/ | SSDAS/ SDHI_DO-A/
PO24 ETO_TX_ER QIO0-A/
QMO-A
84 P77 CST# PO23 TXD11/ETO_RX_ER/ | MMC_CLK-A/
RMII0_RX_ER SDHI_CLK-A/
QSPCLK-A
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RX64M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (1/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
144-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
1 AVSS0
2 P05 IRQ13 DA1
3 AVCC1
4 PO3 IRQ11 DAO
5 AVSS1
6 P02 TMCI1 SCK6 IRQ10 AN120
7 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 AN119
8 POO TMRIO TXD6/SMOSI6/SSDA6 IRQ8 AN118
9 PF5 IRQ4
10 EMLE
11 PJ5 POES8# CTS2#/RTS2#/SS2#
12 VSS
13 PJ3 EDACK1 MTIOC3C ETO_EXOUT/CTS6#/
RTS6#/CTSO#/RTSO0#/
SS6#/SS0#
14 VCL
15 VBATT
16 MD/FINED
17 XCIN
18 XCOUT
19 RES
20 XTAL P37
21 VSS
22 EXTAL P36
23 VCC
24 P35 NMI
25 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO/ IRQ4
PO12/POE10# ETO_LINKSTA
26 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ | PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISOO0/SSCL6/
POE11# SSCLO/CRXO0
27 P32 MTIOCOC/TIOCCO/ TXD6/TXD0O/SMOSI6/ | VSYNC IRQ2-DS
TMO3/PO10/ SMOSIO/SSDA6/
RTCOUT/RTCIC2/ SSDAO/CTX0/
POEO#/POE10# USBO_VBUSEN
28 T™MS P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/SS1# IRQ1-DS
PO9/RTCIC1
29 TDI P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO0-DS
POB8/RTCICO/POES8#
30 TCK P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1
31 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1
32 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/SSIDATAL
33 P24 CS4a#/ MTIOC4A/MTCLKA/ SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
34 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/ PIXD7
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDA3/SSISCKO
35 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
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RX64M Group 4. 1/0 Registers

4. I/O Registers

This section gives information on the on-chip 1/0O register addresses. The information is given as shown below. Notes on
writing to registers are also given at the end.

(1) /O register addresses (address order)

Registers are listed from the lower allocation addresses.

o Registers are classified according to module symbols.

e The number of access cycles indicates the number of cycles based on the specified reference clock.

e 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 1/0O register, the CPU starts executing the subsequent instruction before completing 1/O register write.
This may cause the subsequent instruction to be executed before the post-update 1/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 1/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 IEN;j 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 1/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(@) Write to an I/O register.

(b) Read the value from the 1/O register to a general register.

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]
e Buyte-size /0 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].W, R1

;; Next process
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (8 /67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 652Ch |MPU Data-Hit Region Register MHITD 32 32 1ICLK MPU
0008 7010hto |ICU Interrupt Request Registers 016 to 255 IR016 to 255 8 8 2ICLK ICUA
0008 70FFh
0008 711Ahto |ICU DTC Transfer Request Enable Registers 026 to 255 |DTCERO026 to 8 8 2ICLK ICUA
0008 71FFh DTCER255
0008 7202hto |ICU Interrupt Request Enable Registers 02 to 1F IERO2 to 8 8 2 ICLK ICUA
0008 721Fh IER1F
0008 72E0h  |ICU Software Interrupt Generation Register SWINTR 8 8 2 ICLK ICUA
0008 72E1h |ICU Software Interrupt 2 Generation Register SWINT2R 8 8 2 ICLK ICUA
0008 72FOh |ICU Fast Interrupt Set Register FIR 16 16 2 ICLK ICUA
0008 7300hto |ICU Interrupt Source Priority Registers 000 to 255 IPRO0O to 8 8 2 ICLK ICUA
0008 73FFh IPR255
0008 7400h |ICU DMAC Trigger Select Register 0 DMRSRO 8 8 2 ICLK ICUA
0008 7404h |ICU DMAC Trigger Select Register 1 DMRSR1 8 8 2 ICLK ICUA
0008 7408h |ICU DMAC Trigger Select Register 2 DMRSR2 8 8 2 ICLK ICUA
0008 740Ch |ICU DMAC Trigger Select Register 3 DMRSR3 8 8 2ICLK ICUA
0008 7410h |ICU DMAC Trigger Select Register 4 DMRSR4 8 8 2 ICLK ICUA
0008 7414h |ICU DMAC Trigger Select Register 5 DMRSR5 8 8 2 ICLK ICUA
0008 7418h |ICU DMAC Trigger Select Register 6 DMRSR6 8 8 2 ICLK ICUA
0008 741Ch |ICU DMAC Trigger Select Register 7 DMRSR7 8 8 2ICLK ICUA
0008 7500hto | ICU IRQ Control Registers 0 to 15 IRQCRO to 15 8 8 2ICLK ICUA
0008 750Fh
0008 7520h |ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTEO 8 8 2ICLK ICUA
0008 7521h |ICU IRQ Pin Digital Filter Enable Register 1 IRQFLTE1 8 8 2ICLK ICUA
0008 7528h |ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTCO 16 16 2ICLK ICUA
0008 752Ah |ICU IRQ Pin Digital Filter Setting Register 1 IRQFLTC1 16 16 2ICLK ICUA
0008 7580h |ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK ICUA
0008 7581h |ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2 ICLK ICUA
0008 7582h |ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK ICUA
0008 7583h  |ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK ICUA
0008 7590h |ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2ICLK ICUA
0008 7594h |ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2ICLK ICUA
0008 7600h |ICU Group BEO Interrupt Request Register GRPBEO 32 32 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7630h ICU Group BLO Interrupt Request Register GRPBLO 32 32 i :S(I:_Eth 2ICLK ICUA
0008 7634h  |ICU Group BL1 Interrupt Request Register GRPBL1 32 32 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7640h |ICU Group BEO Interrupt Request Enable Register GENBEO 32 32 i :S(I:_Eth 2 ICLK ICUA
0008 7670h |ICU Group BLO Interrupt Request Enable Register GENBLO 32 32 2 IC(I:_K to 2 ICLK ICUA
1PCLKB
0008 7674h |ICU Group BL1 Interrupt Request Enable Register GENBL1 32 32 i :S(I:_Eth 2ICLK ICUA
0008 7680h |ICU Group BEO Interrupt Clear Register GCRBEO 32 32 2ICLK to 2ICLK ICUA
1PCLKB
0008 7700h |ICU Software Configurable Interrupt B Request Register O | PIBRO 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7701h |ICU Software Configurable Interrupt B Request Register 1 | PIBR1 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7702h |ICU Software Configurable Interrupt B Request Register 2 | PIBR2 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7703h  |ICU Software Configurable Interrupt B Request Register 3 | PIBR3 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7704h |ICU Software Configurable Interrupt B Request Register 4 | PIBR4 8 8 i ::C(I;'Eth 2 ICLK ICUA
0008 7705h  |ICU Software Configurable Interrupt B Request Register 5 | PIBR5 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKB
0008 7706h |ICU Software Configurable Interrupt B Request Register 6 | PIBR6 8 8 i ::C(I;'Eth 2 ICLK ICUA
RO1DS0173EJ0110 Rev.1.10 RENESAS Page 79 of 228

Oct 24, 2016



RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (29 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 B13Ah |ELC Event Link Setting Register 42 ELSR42 8 8 2,3PCLKB 2ICLK ELC
0008 B13Bh |ELC Event Link Setting Register 43 ELSR43 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B13Ch |ELC Event Link Setting Register 44 ELSR44 8 8 2,3PCLKB 2 ICLK ELC
0008 B13Dh |ELC Event Link Setting Register 45 ELSR45 8 8 2,3 PCLKB 2ICLK ELC
0008 B13Fh |ELC Event Link Option Setting Register F ELOPF 8 8 2,3PCLKB 2 ICLK ELC
0008 B141h |ELC Event Link Option Setting Register H ELOPH 8 8 2,3PCLKB 2 ICLK ELC
0008 B142h |ELC Event Link Option Setting Register | ELOPI 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B143h |ELC Event Link Option Setting Register J ELOPJ 8 8 2,3PCLKB 2ICLK ELC
0008 B300h |SCI12 |Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B301h |[SCI12 |Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClh
0008 B302h |SCI12 |Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B303h |SCI12 |Transmit Data Register TDR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B304h |SCI12 |Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClh
0008 B305h |SCI12 |Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B306h | SMCI12 | Smart Card Mode Register SCMR 8 8 2,3PCLKB 2ICLK SClh
0008 B307h |SCI12 |Serial Extended Mode Register SEMR 8 8 2,3 PCLKB 2ICLK SClh
0008 B308h |SCI12 |Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B309h [SCI12 |I2C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Ah [SCI12 |I2C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Bh [SCI12 |I2C Mode Register 3 SIMR3 8 8 2,3PCLKB 2ICLK SClh
0008 B30Ch [SCI12 |I2C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Dh |SCI12 |[SPI Mode Register SPMR 8 8 2,3PCLKB 2ICLK SClh
0008 B30OEh |SCI12 |Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Fh |SCI12 |Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClh
0008 B30OEh |SCI12 |Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClh
0008 B310h |SCI12 |Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B311h |SCI12 [Receive Data Register L RDRL 8 8 2,3PCLKB 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 2,3PCLKB 2 ICLK SClh
0008 B321h |SCI12 |Control Register O CRO 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B322h |SCI12 |Control Register 1 CR1 8 8 2,3PCLKB 2 ICLK SClh
0008 B323h |SCI12 |Control Register 2 CR2 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B324h |SCI12 |Control Register 3 CR3 8 8 2,3PCLKB 2ICLK SClh
0008 B325h | SCI12 |Port Control Register PCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B326h |SCI12 |Interrupt Control Register ICR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B327h |SCI12 | Status Register STR 8 8 2,3 PCLKB 2ICLK SClh
0008 B328h |SCI12 |Status Clear Register STCR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B329h |SCI12 |Control Field 0 Data Register CFODR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Ah |SCI12 |Control Field 0 Compare Enable Register CFOCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Bh |SCI12 |Control Field O Receive Data Register CFORR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B32Ch |SCI12 |Primary Control Field 1 Data Register PCF1DR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Dh |SCI12 |Secondary Control Field 1 Data Register SCF1DR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B32Eh |SCI12 |Control Field 1 Compare Enable Register CFICR 8 8 2,3PCLKB 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 2,3PCLKB 2 ICLK SClh
0008 B332h |SCI12 |Timer Prescaler Register TPRE 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B333h |SCI12 |Timer Count Register TCNT 8 8 2,3PCLKB 2ICLK SClh
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (41 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0009 1852h |CAN1 [Mailbox Search Status Register MSSR 8 8 2,3PCLKB 2ICLK CAN
0009 1853h |CAN1 [Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK 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 2200hto | CAN2 | Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2,3PCLKB 2 ICLK CAN
0009 23FFh 32+
0009 2400hto | CAN2 | Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2ICLK CAN
0009 241Fh 32
0009 2420h |CAN2 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 2424h |CAN2 FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 2428h |CAN2 |Mask Invalid Register MKIVLR 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 242Ch |CAN2 Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 2820hto | CAN2 | Message Control Registers 0 to 31 MCTLO to 31 8 8 2, 3 PCLKB 2 ICLK CAN
0009 283Fh
0009 2840h [CAN2 [ Control Register CTLR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 2842h |CAN2 | Status Register STR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 2844h |CAN2 | Bit Configuration Register BCR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 2848h |CAN2 |Receive FIFO Control Register RFCR 8 8 2,3PCLKB 2ICLK CAN
0009 2849h |CAN2 |Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 284Ah |CAN2 [Transmit FIFO Control Register TFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 284Bh |CAN2 | Transmit FIFO Pointer Control Register TFPCR 8 8 2,3PCLKB 2 ICLK CAN
0009 284Ch |CAN2 | Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2ICLK CAN
0009 284Dh |CAN2 |Error Interrupt Factor Judge Register EIFR 8 8 2,3PCLKB 2ICLK CAN
0009 284Eh |CAN2 |Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 284Fh |CAN2 |Transmit Error Count Register TECR 8 8 2,3 PCLKB 2ICLK CAN
0009 2850h |CAN2 |Error Code Store Register ECSR 8 8 2,3 PCLKB 2ICLK CAN
0009 2851h |CAN2 [Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 2852h |CAN2 |[Mailbox Search Status Register MSSR 8 8 2,3PCLKB 2 ICLK CAN
0009 2853h |CAN2 |[Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 2854h |CAN2 |Time Stamp Register TSR 16 8,16 2,3 PCLKB 2 ICLK CAN
0009 2856h |CAN2 |Acceptance Filter Support Register AFSR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 2858h | CAN2 |Test Control Register TCR 8 8 2,3PCLKB 2ICLK CAN
0009 4200h |CMTWO | Timer Start Register CMWSTR 16 16 2,3PCLKB 2 ICLK CMTW
0009 4204h | CMTWO | Timer Control Register CMWCR 16 16 2, 3 PCLKB 2ICLK CMTW
0009 4208h | CMTWO | Timer I/O Control Register CMWIOR 16 16 2,3 PCLKB 2 ICLK CMTW
0009 4210h |CMTWO | Timer Counter CMWCNT 32 32 2,3 PCLKB 2ICLK CMTW
0009 4214h  |CMTWO | Compare Match Constant Register CMWCOR 32 32 2, 3PCLKB 2ICLK CMTW
0009 4218h |CMTWO | Input Capture Register O CMWICRO 32 32 2,3 PCLKB 2ICLK CMTW
0009 421Ch [CMTWO | Input Capture Register 1 CMWICR1 32 32 2, 3PCLKB 2ICLK CMTW
0009 4220h  |CMTWO | Output Compare Register 0 CMWOCRO 32 32 2,3 PCLKB 2ICLK CMTW
0009 4224h CMTWO | Output Compare Register 1 CMWOCR1 32 32 2,3 PCLKB 2ICLK CMTW
0009 4280h |CMTW1 | Timer Start Register CMWSTR 16 16 2,3 PCLKB 2 ICLK CMTW
0009 4284h |CMTW!1 | Timer Control Register CMWCR 16 16 2,3 PCLKB 2ICLK CMTW
0009 4288h |CMTW1 | Timer I/O Control Register CMWIOR 16 16 2, 3PCLKB 2ICLK CMTW
0009 4290h |CMTW1 | Timer Counter CMWCNT 32 32 2, 3 PCLKB 2ICLK CMTW
0009 4294h |CMTW1 | Compare Match Constant Register CMWCOR 32 32 2, 3 PCLKB 2 ICLK CMTW
0009 4298h |CMTWa1 |Input Capture Register O CMWICRO 32 32 2,3PCLKB 2 ICLK CMTW
0009 429Ch |CMTW!1 | Input Capture Register 1 CMWICR1 32 32 2,3 PCLKB 2ICLK CMTW
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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 1/0O Registers (Address Order) (66 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 049Ch |USBA |Pipe4 Transaction Counter Enable Register PIPE4TRE 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 049Eh |USBA | Pipe4 Transaction Counter Register PIPE4TRN 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 04A0h |USBA |Pipe5 Transaction Counter Enable Register PIPESTRE 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 04A2h |USBA | Pipe5 Transaction Counter Register PIPESTRN 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 04D0Oh |USBA |Device Address 0 Configuration Register DEVADDO 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 04D2h |USBA |Device Address 1 Configuration Register DEVADD1 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 04D4h |USBA |Device Address 2 Configuration Register DEVADD2 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 04D6h |USBA |Device Address 3 Configuration Register DEVADD3 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 04D8h |USBA |Device Address 4 Configuration Register DEVADD4 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 04DAh |USBA |Device Address 5 Configuration Register DEVADD5 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 0500h |USBA |Low Power Control Register LPCTRL 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 0502h |USBA |Low Power Status Register LPSTS 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 0540h |USBA | Battery Charging Control Register BCCTRL 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 0544h |USBA |Function L1 Control Register 1 PL1CTRL1 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 0546h |USBA |Function L1 Control Register 2 PL1CTRL2 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

Table 5.9

Operating Frequency (Low-Speed Operating Mode 2)

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.010 3.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit
Operating System clock (ICLK) f 32 — 264 kHz
frequency Peripheral module clock (PCLKA) — — 264
Peripheral module clock (PCLKB) — — 264
Peripheral module clock (PCLKC)*! — — 264
Peripheral module clock (PCLKD)*! — — 264
Flash-IF clock (FCLK) 32 — 264
External bus clock (BCLK) | Packages with 177 to 144 pins — — 264
only
Package with 100 pins only — — 264
BCLK pin output Packages with 177 to 144 pins — — 264
only
Package with 100 pins only — — 264
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 264
only
SDCLK pin output Packages with 177 to 144 pins — — 264
only
Note 1. The 12-bit A/D converter cannot be used.
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RX64M Group 5. Electrical Characteristics

5.3.1 Reset Timing

Table 5.10 Reset Timing
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,

Ta=Topr
) . Test
Item Symbol Min. Typ. Max. Unit Conditions
RES# pulse Power-on tRESWP 1 — — ms Figure 5.1
width Deep software standby mode tRESWD 0.6 — — ms Figure 5.2
Software standby mode, low-speed operating tRESWS 0.3 — — ms
mode 2
Programming or erasure of the code flash tRESWF 200 — — us
memory, or programming, erasure or blank
checking of the data flash memory
Other than above trRESW 200 — — us
Waiting time after release from the RES# pin reset tRESWT 62 — 63 ticyc |Figure 5.1
Internal reset time tRESW?2 108 — 116 tieye
(independent watchdog timer reset, watchdog timer reset,
software reset)
5 55
vce 7
55
RES# -
{4 7
3T
< : »
Internal reset signal RESP ;
(Low is valid) « «
R R
tReswT
Figure 5.1 Reset Input Timing at Power-On
treswp, trResws, treswr, fResw
_SS—
RES# T
Internal reset signal
(Low i valid) \
tReswt
Figure 5.2 Reset Input Timing
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RX64M Group

5. Electrical Characteristics

5.3.5 Bus Timing

Table 5.21 Bus Timing

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

ICLK = PCLKA = 8 to 120 MHz, PCLKB = BCLK = SDCLK = 8 t0 60 MHz, T, = Toy,
Output load conditions: Vg = VCC x 0.5, Vo = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit Test Conditions

Address delay time tap — 125 ns Figure 5.16 to
Byte control delay time tecp — 125 ns Figure 5.21
CS# delay time tcsp — 125 ns

ALE delay time taLED — 125 ns

RD# delay time trsD — 12.5 ns

Read data setup time trRDS 12.5 — ns

Read data hold time tRDH 0 — ns

WR# delay time twrD — 125 ns

Write data delay time twpp — 125 ns

Write data hold time twoH 0 — ns

WAIT# setup time twrs 12.5 — ns Figure 5.22
WAIT# hold time tWTH 0 — ns

Address delay time 2 (SDRAM) tap2 1 125 ns Figure 5.23
CS# delay time 2 (SDRAM) tcspz 1 125 ns

DQM delay time (SDRAM) tbomp 1 12.5 ns

CKE delay time (SDRAM) tckeD 1 125 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) twpp2 — 125 ns

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

WE# delay time (SDRAM) twep 1 125 ns

RAS# delay time (SDRAM) trRASD 1 125 ns

CAS# delay time (SDRAM) tcasp 1 12.5 ns
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RX64M Group 5. Electrical Characteristics

SDRAM command MRS
SDCLK pin _l_\_7l_\_
7
tAD: tAD:
A18 to AO i .%
tAD: tAD:

AP+t jﬁ jﬁ

tcsp2 tesp2

SDCS# ;lq ;l[

trasSD trASD

RAS# ;lq ;l[

tcasp tcasp

CAS# ;lq ;‘Z

twep twep

WE# ;lq ;‘Z

(High)
CKE
DQMn
(Hi-2)
D31 to DO
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.28 SDRAM Space Mode Register Set Bus Timing

RO1DS0173EJ0110 Rev.1.10 RENESAS Page 168 of 228
Oct 24, 2016



RX64M Group

5. Electrical Characteristics

QSSsL
output

QSPCLK
CPOL=0
output

QSPCLK
cPoL=1
output
QMI,

input

QMO,

output

A

'

=

A

rm T A

4 __J Vv
AL

tiean

QIOO0 to QIO3

tLAG

\ 4

QIOO0 to QIO3

MSB OUT

J 27
K DATA
.

LSB OUT

X

IDLE

Figure 5.55

Transmit/Receive Timing (CPHA = 1)
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RX64M Group

5. Electrical Characteristics

54 USB Characteristics

Table 5.42

On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 3.0t0 3.6 V, 3.0 < 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,
USBA_RREF = 2.2 kQ +1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = T

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage V4 2.0 — — Y,
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 \
Qutput Output high level voltage VoH 2.8 — 3.6 vV lon = —200 pA
characteristics Output low level voltage VoL 0.0 — 0.3 \ loL=2mA
Cross-over voltage VcRrs 1.3 — 2.0 \ Figure 5.75
Rise time t R 75 — 300 ns
Fall time tLr 75 — 300 ns
Rise/fall time ratio tLR / tLF 80 — 125 % tLR/ tLF
Pull-down DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
characteristics | (when the host controller function is
selected)
V
DP, DM CRS . <
Figure 5.75 DP and DM Output Timing (Low Speed)
Observation
point
dp /
v A
USBO: 27 Q 200 pF to 36V
USBA: Not % 600 pF :
necessary 1.5 KO
O \?\m
J_ 200 pF to
% 600 pF
Figure 5.76  Test Circuit (Low Speed)
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5.12 Boundary Scan

Table 5.55 Boundary Scan Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCQO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
Ta=Topr
Output load conditions: Vo = 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 5.86
TCK clock high pulse width trekH 45 — — ns
TCK clock low pulse width treke 45 — — ns
TCK clock rise time trexr — — 5 ns
TCK clock fall time treks — — 5 ns
TRST# pulse width trrRsTW 20 — — trckeye | Figure 5.87
TMS setup time trmss 20 — — ns Figure 5.88
TMS hold time trmsH 20 — — ns
TDI setup time trois 20 — — ns
TDI hold time troiH 20 — — ns
TDO data delay time troop — — 40 ns

tTCKcyc -
trekm
treke
TCK .-
|
P trexe trekr
Figure 5.86 Boundary Scan TCK Timing
TCK
RES# _\ /
TRST#
((
>y
- >
trrsTW
Figure 5.87 Boundary Scan TRST# Timing
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truss trmsH
P
TMS
tTDIS tTDIH
<P
TDI
troop
< »

/
TDO

Figure 5.88 Boundary Scan Input/Output Timing
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11.
12.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information i in this orR Electronics products, or if you have any other inquiries.
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