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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

2MB (2M 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

177-TFLGA

177-TFLGA (8x8)
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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

Table 1.3 List of Products (2/3)
Code Flash Data Flash  Operating )
Memory RAM Memory Frequency  Encryption

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

RX64M  R5F564MFCDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDFP PLQPO0100KB-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDBG PLBGO0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDBG PLBGO0176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDBG PLBGO176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDBG PLBGO176GA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDBG PLBGO0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDBG PLBGO0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDBG PLBGO0176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDBG PLBGO176GA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDBG PLBGO0176GA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDBG PLBGO0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDBG PLBGO0176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDBG PLBGO176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDBG PLBGO176GA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDLC PTLGO177KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDLC PTLGO177KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDLC PTLGO177KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MFCDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MFDDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MFGDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MFHDLC PTLGO177KA-A 2 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MLCDLK PTLGO0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MLDDLK PTLGO0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MLGDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MLHDLK PTLG0145KA-A 4 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MJCDLK PTLGO0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MJDDLK PTLG0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MJGDLK PTLGO0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MJHDLK PTLGO0145KA-A 3 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
R5F564MGCDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Not supported
R5F564MGDDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Not supported Available
R5F564MGGDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Not supported
R5F564MGHDLK PTLG0145KA-A 2.5 Mbytes 512 Kbytes 64 Kbytes 120 MHz Available Available
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RX64M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/7)
Pin Memory Interface
Number Timer Communication Camera Interface
177-Pin
TFLGA | Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) Interrupt | R12DA
J15 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
K1 P33 EDREQ1 MTIOCOD/TIOCDO/ RXD6/RXDO0/ PCKO IRQ3-DS
TMRI3/PO11/POE4#/ | SMISO6/
POE11# SMISO0/SSCL6/
SSCLO/CRX0
K2 P32 MTIOCOC/TIOCCO/ TXD6/TXDO0/ VSYNC IRQ2-DS
TMO3/PO10/ SMOSI6/SMOSI0/
RTCOUT/RTCIC2/ SSDA6/SSDAO0/
POEO#/POE10# CTXo0/
USBO_VBUSEN
K3 TDI PF2 RXD1/SMISO1/
SSCL1
K4 TCK PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/ CTS4#/RTSA#ICTS6#/
PO26 RTS6#/SSA4#/SS6#/
ETO_RX_CLK/
REF50CKO
K13 P71 Al18/CS1# ETO_MDIO
K14 VCC
K15 PBO A8 MTIC5WI/TIOCA3/ RXD4/RXD6/SMISO4/ IRQ12
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMII0O_RXD1
L1 P31 MTIOC4D/TMCI2/ CTS1#/RTS1#/ IRQ1-DS
PO9/RTCIC1 SS1#/ET1_MDC
L2 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/ IRQO-DS
PO8/RTCICO/POE8# SSCL1/
ET1_MDIO
L3 TDO PFO TXD1/SMOSI1/
SSDA1
L4 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/
SSIDATAL
L12 PB6 Al4 MTIOC3D/TIOCA5/ RXD9/ETO_ETXD1/
PO30 RMIIO_TXD1
L13 PB3 All MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO0/PO27/POE11# | RMIIO_RX_ER
L14 PB1 A9 MTIOCOC/MTIOCAC/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG/ETO_ERXDO/
RMII0O_RXDO
L15 P72 A19/CS2# ETO_MDC
M1 P27 CS7# MTIOC2B/TMCI3/PO7 | SCK1/ET1_WOL
M2 P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/
RTS3#/SMOSI1/
SS3#/SSDA1/
ET1_EXOUT
M3 P24 CSa#l MTIOC4A/MTCLKA/ SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
M4 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAO
M5 VCC_USB P12 WR3#/BC3# MTIC5U/TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/
SCLO[FM+]
M6 AVCC_
USBA
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RX64M 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 (CSO0 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 (CS0 to CS7) and SDRAM areas (SDCS)
in on-chip ROM disabled extended mode.

0000 0000h 0100 0000h
RAM
0008 0000h Peripheral 1/O registers
000A 4000h Standby RAM

000A 6000h Peripheral I/O registers 01FF FFFFh
0010 0000h 0200 0000h
N ) O02FF FFFFh
post Reserved area* st 0300 0000h
03FF FFFFh
0100 0000h 0400 0000h

) External address space .J
T = 04FF FFFFh
CS area) 0500 0000h
0800 0000h External address space 05FF FFFFh
(SDRAM area) 0600 0000h

1000 0000h

06FF FFFFh
0700 0000h
07FF FFFFh
0800 0000h

== Reserved area* -
OFFF FFFFh
FFO00 0000h FFO0 0000h

External address space*?
area)

FFFF FFFFh FFFF FFFFh

Note 1. Reserved areas should not be accessed.

Note 2. 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.

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)

Figure 3.2 Correspondence between External Address Spaces and CS Areas
(In On-Chip ROM Disabled Extended Mode)
R01DS0173EJ0110 Rev.1.10 RENESAS Page 69 of 228

Oct 24, 2016



RX64M Group 4. 1/0 Registers

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

Number of access cycles to 1/0 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 1/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (40 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0009 0420h |CANO |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 0424h |CANO |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 0428h |CANO |Mask Invalid Register MKIVLR 32 8,3126, 2, 3PCLKB 2ICLK CAN
0009 042Ch |CANO |Mailbox Interrupt Enable Register MIER 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 0820hto | CANO | Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3PCLKB 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, 2,3PCLKB 2 ICLK CAN
0009 0848h |CANO |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 0849h |CANO |Receive FIFO Pointer Control Register RFPCR 8 8 2,3PCLKB 2ICLK CAN
0009 084Ah |CANO | Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 084Bh |CANO | Transmit FIFO Pointer Control Register TFPCR 8 8 2,3PCLKB 2ICLK CAN
0009 084Ch |CANO | Error Interrupt Enable Register EIER 8 8 2,3PCLKB 2 ICLK 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 2,3PCLKB 2ICLK CAN
0009 084Fh |CANO | Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 0850h |CANO |Error Code Store Register ECSR 8 8 2,3PCLKB 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 2,3PCLKB 2 ICLK 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 2 ICLK CAN
0009 0858h |CANO | Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 1200hto |CAN1 |Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3PCLKB 2ICLK CAN
0009 13FFh 32+
0009 1400hto |CAN1 |Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK CAN
0009 141Fh 32
0009 1420h |CAN1 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3PCLKB 2 ICLK 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 2,3PCLKB 2 ICLK 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, 2,3PCLKB 2 ICLK CAN
0009 1848h |CAN1 |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 1849h |CAN1 |Receive FIFO Pointer Control Register RFPCR 8 8 2,3PCLKB 2ICLK CAN
0009 184Ah |CAN1 |Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK 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 2,3PCLKB 2ICLK CAN
0009 184Fh |CAN1 | Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 1850h |CAN1 |Error Code Store Register ECSR 8 8 2,3PCLKB 2ICLK CAN
0009 1851h |CAN1 |Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (54 / 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 21C2h |GPT1 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2,3ICLK GPTA
Temporary Release Register
000C 2200h |GPT2 |General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2202h |GPT2 |[General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2204h |GPT2 |General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2206h |GPT2 |[General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2208h |GPT2 |General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 220Ah |GPT2 |General PWM Timer Interrupt and A/D Converter Start [GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTA
Request Skipping Setting Register
000C 220Ch |GPT2 |[General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 220Eh |GPT2 |General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2210h |GPT2 |General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2212h |GPT2 |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2214h |GPT2 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2216h |GPT2 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2218h |GPT2 |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 221Ah |GPT2 |General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 221Ch |GPT2 |General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 221Eh |GPT2 |General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2220h |GPT2 Gengral PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register
000C 2224h |GPT2 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2226h |GPT2 |A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2228h |GPT2 |A/D »Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register A
000C 222Ch |GPT2 |A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 222Eh |GPT2 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2230h |GPT2 |A/D »Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register B
000C 2234h |GPT2 |General PWM Timer Output Negate Control Register | GTONCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2236h |GPT2 |General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2238h |GPT2 |[General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 223Ah |GPT2 |General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 223Ch |GPT2 |General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 223Eh |GPT2 |General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2240h |GPT2 |General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTA
Status Register
000C 2242h |GPT2 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Temporary Release Register
000C 2280h |GPT3 |[General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2282h |GPT3 |General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2284h |GPT3 |General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2286h |GPT3 |General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2288h |GPT3 |General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 228Ah |GPT3 |[General PWM Timer Interrupt and A/D Converter Start |GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTA
Request Skipping Setting Register
000C 228Ch |GPT3 |General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 228Eh |GPT3 | General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2290h |GPT3 |[General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2292h |GPT3 |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 2294h |GPT3 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2296h |GPT3 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 2298h |GPT3 |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTA
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (57 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 4810h EPTPC SYNFP MAC Address Register SYMACRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4814h EPTPC SYNFP MAC Address Register SYMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 481Ch EPTPC SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4840h EPTPC SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4844h |EPTPC [SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0
000C 4850h |EPTPC [Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 4854h EPTPC Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4858h EPTPC Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 485Ch EPTPC Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4860h EPTPC SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4864h EPTPC SYNFP Local Clock ID Registers SYCIDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4868h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 4880h EPTPC SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4890h EPTPC SYNFP Reception Filter Register 1 SYRFLIR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 4894h EPTPC SYNFP Reception Filter Register 2 SYRFL2R 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 4898h EPTPC SYNFP Transmission Enable Register SYTRENR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48A0h EPTPC Master Clock ID Register MTCIDU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48A4h |EPTPC |Master Clock ID Register MTCIDL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48A8h EPTPC Master Clock Port Number Register MTPID 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48C0h EPTPC SYNFP Transmission Interval Setting Register SYTLIR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
000C 48C4h |EPTPC |SYNFP Received logMessagelnterval Value SYRLIR 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
0 Indication Register
000C 48C8h EPTPC offsetFromMaster Value Register OFMRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48CCh EPTPC offsetFromMaster Value Register OFMRL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPC
000C 48D0h |EPTPC |meanPathDelay Value Register MPDRU 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48D4h EPTPC meanPathDelay Value Register MPDRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48E0h EPTPC grandmasterPriority Field Setting Register GMPR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPC
000C 48E4h EPTPC grandmasterClockQuality Field Setting Register GMCQR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
000C 48E8h EPTPC grandmasterldentity Field Setting Registers GMIDRU 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48ECh EPTPC grandmasterldentity Field Setting Registers GMIDRL 32 32 9to 211 PCLKA 2to 106 ICLK EPTPC
000C 48F0h |EPTPC |currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
0
000C 48F4h EPTPC stepsRemoved Field Setting Register SRR 32 32 9to 211 PCLKA 210 106 ICLK EPTPC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (63 /67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 042Ah |USBA |DOFIFO Port Control Register DOFIFOCTR 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 042Ch |USBA |D1FIFO Port Select Register D1FIFOSEL 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 042Eh |USBA |D1FIFO Port Control Register D1FIFOCTR 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 0430h |USBA |Interrupt Enable Register 0 INTENBO 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 0432h |USBA |Interrupt Enable Register 1 INTENB1 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 0436h |[USBA [BRDY Interrupt Enable Register BRDYENB 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 0438h |USBA |NRDY Interrupt Enable Register NRDYENB 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 043Ah |USBA [BEMP Interrupt Enable Register BEMPENB 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 043Ch |USBA |SOF Output Configuration Register SOFCFG 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 043Eh |USBA |PHY Setting Register PHYSET 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 0440h |USBA Interrupt Status Register 0 INTSTSO 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 0442h |USBA Interrupt Status Register 1 INTSTS1 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 0446h |USBA BRDY Interrupt Status Register BRDYSTS 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 0448h |USBA [NRDY Interrupt Status Register NRDYSTS 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 044Ah |USBA BEMP Interrupt Status Register BEMPSTS 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 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
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Figure 5.12  Software Standby Mode Cancellation Timing
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RX64M Group 5. Electrical Characteristics

SDRAM command ACT WR PRA
socknn - AN\ AN A\ F f A f S\
P -/
tap2 tap2 tap2 tap2
Al18to AO ] a(ﬁi?gss} Column address & A_%L
tap2 tap2 tap fﬁelz
APt j( 1 ;E k|
command I
tesp2 tesp2 tesp2 tespz2 tesp2 tesp2
sbcs# | ;L ;'f ;|§ ;ll
trasD trasD trasD trasD
RAS# | ;L :;‘l( 1 ;'l
teasp teasp
CAS#
twep twep twep twep
WE# L;l( L;
High
CKE (High)
toomp
DQMn _i&
twob2 twoh2
D31 to DO
n 1/
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.24  SDRAM Space Single Write Bus Timing
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RX64M Group 5. Electrical Characteristics

Table 5.27 MTU3 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
MTU3 Input capture input pulse Single-edge tvTiIcw 15 — tracyc Figure 5.38
width setting
Both-edge 25 —
setting
Timer clock pulse width Single-edge tMTCKWH, 15 — tpacyc | Figure 5.39
setting tmMTekwL
Both-edge 2.5 —
setting
Phase counting 2.5 —
mode

Note 1. tpacyct PCLKA cycle

)
«

))
1§

Input capture
input

~

tumicw

A
Y

Figure 5.38 MTU3 Input Capture Input Timing

MTCLKA to
MTCLKD

==

tmTokwe tvrckwH

Figure 5.39 MTU3 Clock Input Timing
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RX64M Group

5. Electrical Characteristics

Table 5.33

RSPI Timing

Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgarr =2.710 3.6 V, 2.7 < VREFHO0 < 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 *1 *1
Item Symbol Min. Max. Unit Conditions*2
RSPI | RSPCK clock cycle Master tspeyc 4096 tpacyc | Figure 5.46
Slave 8 4096
RSPCK clock high pulse Master tspckwH | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspcyc — tspckr —
—tspckr) / 2
RSPCK clock low pulse Master tspckwe | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspcyc — tspckr —
—tspckr) / 2
RSPCK clock rise/fall time | Output tspekr, — 5 ns
Input tspekf — 1 us
Data input setup time Master tsy 6 — ns | Figure 5.47 to
Slave 8.3 —tpacyc — Figure 5.52
Data input hold time Master | PCLKA division the 0 — ns
ratio set to 1/2
PCLKA division th tpacyc —
ratio set to a
value other
than 1/2
Slave 8.3+ 2 X tpacyc —
SSL setup time Master t EAD 1 8 tspeyc
Slave 4 — tracyc
SSL hold time Master tLaG 1 8 tspeyc
Slave 4 — tpacyc
Data output delay time Master top — 6.3 ns
Slave — 3 x tPAcyc +
20
Data output hold time Master ton 0 — ns
Slave 0 —
Successive transmission | Master tro tspeyc + 2 X tpacyc | 8 X tspeye ns
delay time +2 X tpacyc
Slave 4 X tpacyc —
MOSI and MISO Output tpr, tof — 5 ns
rise/fall time
Input — 1 us
SSL Output tssir, — 5 ns
rise/fall time Input tssLf — 1 us
Slave access time tsa — 4 tpacyc | Figure 5.51,
Slave output release time tREL — 3 tracyc Figure 5.52
Note 1. tpacyc: PCLKA cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.

For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.
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5. Electrical Characteristics

RSPI Simple SPI
< tTD »
SSLAO SSni# \ r 3
input input r « £+ \
’ tLeaD fLac
RSPCKA  SCKn 4 3 5
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input input _
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CPOL=1 CKPOL=1 N _/—\_‘ /1 \
input input —/
tsa ton top treL
[ €—> < P
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MISOA SMISOn b > 2 o b
output output 4‘—% MSB OUT _§< DATA >§_ tssout X MSB IN _}—@OUT

Y >

tsu tH tDr, Df

£5 \
MOSIA SMOSIn
input input 4» DATA% >—< LSBIN ) { MSBIN

(n=0t07,12)
Figure 5.51 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI tro
SSLAO SSni# \ 3 3
input input N " 72 \
tLeap v tiac
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output output (Last data) 1}< MSB OUT >§t . DATA 7& LSB OUT MSB OUT
37
tsu tH tDr, ‘Df
[ —>
input input p'S
(n=0to7,12)
Figure 5.52 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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RX64M Group

5. Electrical Characteristics
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Figure 5.55

Transmit/Receive Timing (CPHA = 1)
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RX64M Group 5. Electrical Characteristics

Table 5.40 ETHERC 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. Max. Unit CorT(;eiZt)ns
ETHERC REF50CK cycle time Tek 20 — ns |Figure 5.62 to
(RMID REF50CK frequency Typ. 50 MHz — — 50 + 100 ppm | MHz Figure 5.64
REF50CK duty — 35 65 %
REF50CK rise/fall time Tekr/eke 0.5 35 ns
RMII_xxxx*1 output delay time Teo 25 15.0 ns
RMII_xxxx*2 setup time Tsu 3 — ns
RMII_xxxx*2 hold time Thd 1 — ns
RMII_xxxx*1. *2 rise/fall time T/T; 0.5 5 ns
ET_WOL output delay time twoLd 1 235 ns | Figure 5.66
ETHERC ET_TX_CLK cycle time treye 40 — ns —
(M) ET_TX_EN output delay time trend 1 20 ns | Figure 5.67
ET_ETXDO to ET_ETXD3 output delay time tvMTDd 1 20 ns
ET_CRS setup time tcrss 10 — ns
ET_CRS hold time tcrsh 10 — ns
ET_COL setup time tcols 10 — ns | Figure 5.68
ET_COL hold time tcoLn 10 — ns
ET_RX_CLK cycle time trReyc 40 — ns —
ET_RX_DV setup time tRDVs 10 — ns | Figure 5.69
ET_RX_DV hold time trRoVh 10 — ns
ET_ERXDO to ET_ERXD3 setup time tVMRDs 10 — ns
ET_ERXDO to ET_ERXD3 hold time tvMRDh 10 — ns
ET_RX_ER setup time tRERS 10 — ns | Figure 5.70
ET_RX_ER hold time tRESh 10 — ns
ET_WOL output delay time twoLd 1 235 ns | Figure 5.71
Note 1. RMII_TXD_EN, RMII_TXD1, RMII_TXDO
Note 2. RMII_CRS_DV, RMII_RXD1, RMI_RXDO, RMIl_RX_ER
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Table 5.41 PDC 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

PDC | PIXCLK input cycle time tpixcyc 37 — ns |Figure 5.72

PIXCLK input high pulse width tpixH 10 — ns

PIXCLK input low pulse width teixt 10 — ns

PIXCLK rising time tixr — 5 ns

PIXCLK falling time tpixs — 5 ns

PCKO output cycle time tpcKeyc 2 x tpgeyc — ns | Figure 5.73

PCKO Output h|gh pUISe width tPCKH (tPCKcyc - tPCKI’ - tpCKf)/z -3 — ns

PCKO output low pulse width tpekL (trckeye — trekr — trekp)/2 — 3 — ns

PCKO rising time tpckr — 5 ns

PCKO falling time tpekf — 5 ns

VSYNV/HSYNC input setup time tsyncs 10 — ns |Figure 5.74

VSYNV/HSYNC input hold time tsyncH 5 — ns

PIXD input setup time trixps 10 — ns

PIXD input hold time tpIXDH 5 — ns
Note 1. tpgcyc: PCLKB cycle

" tP\chc N
t | |qteve
PIXCLK input
toixe
Figure 5.72  PDC Input Clock Timing
P trckeye N
t || gtecks
PCKO pin output
Figure 5.73  PDC Output Clock Timing
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RX64M Group 5. Electrical Characteristics

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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Appendix 1. Package Dimensions

JEITA Package Code

[ RENESAS Code

Previous Code [ MASS[Typ] |

P-LFQFP100-14x14-0.50 ‘ PLQP0100KB-A

| 100P6Q-A / FP-100U / FP-100UV | 069 |

Hp

"y

HRRRRRRRARRARRARARRARAAAE

~
3

ARARAAARAAARAARAAARAAAARA

100

O

O

=

0

CELEEECEEELEEEEEEEERELL:

*2

N
E3

Ze

LU CLELELEELLEEELEEELELY

Index mark

NOTE)
1. DIMENSIONS "#1" AND "s2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "#3" DOES NOT
INCLUDE TRIM OFFSET.

b
by

He

ference| Dimension in Millimeters
ol © Smoo | Min | Nom | Max
D |13.9/14.0| 14.1
E [13.9]14.0] 14.1
Terminal cross section A2 — T4 =
Hp | 15.8]16.0 | 16.2
He | 15.8| 16.0| 16.2
Al —[—1]17

A1 [0.05] 0.1 [0.15
bp [0.15[0.20] 0.25

“ bi | — o018 —

( ¢ |0.090.145] 0.20

J(: il <| & )-H—U ¥ C; e 0E5 -

® e | —]05] —

— Pb B R K x | — | — | 008

ol Lo y | — 0.08

Zp | — | 1.0 | —

Detail F ZE — 1.0 —

L 10.35| 0.5 | 0.65

Li | —]10[—

Figure G 100-Pin LFQFP (PLQP0100KB-A)
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