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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"

Obsolete

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 1.1 Outline of Specifications (5/9)

Classification = Module/Function Description
Timers General PWM timer ¢ 16 bits x 4 channels
(GPTA) e Counting up or down (saw-wave), counting up and down (triangle-wave) selectable for
all channels

Four clock sources independently selectable for all channels (PCLKA/1, PCLKA/4,
PCLKA/8, PCLKA/16)

2 input/output pins per channel

2 output compare/input capture registers per channel

For the 2 output compare/input capture registers of each channel, 4 registers are
provided as buffer registers and are capable of operating as comparison registers when
buffering is not in use.

In output compare operation, buffer switching can be at peaks or troughs, enabling the
generation of laterally asymmetrically PWM waveforms.

Registers for setting up frame intervals on each channel (with capability for generating
interrupts on overflow or underflow)

Synchronizable operation of the several counters

Modes of synchronized operation (synchronized, or displaced by desired times for
phase shifting)

Generation of dead times in PWM operation

Through combination of three counters, generation of automatic three-phase PWM
waveforms incorporating dead times

Starting, clearing, and stopping counters in response to external or internal triggers
Internal trigger sources: output of the internal comparator detection, software, and
compare-match

Digital filter function for signals on the input capture and external trigger pins

Event linking by the ELC

(4 bits x 4 groups) x 2 units
Pulse output with the MTU or TPU output as a trigger
Maximum of 32 pulse-output possible

Programmable pulse
generator (PPG)

8-bit timers (TMRDb)

(8 bits x 2 channels) x 2 units

Select from among seven internal clock signals (PCLKB/1, PCLKB/2, PCLKB/8,
PCLKB/32, PCLKB/64, PCLKB/1024, PCLKB/8192) and one external clock signal
Capable of output of pulse trains with desired duty cycles or of PWM signals

The 2 channels of each unit can be cascaded to create a 16-bit timer

Generation of triggers for A/D converter conversion

Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12

Event linking by the ELC

Compare match timer e (16 bits x 2 channels) x 2 units

(CMT) Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)

Event linking by the ELC

Compare match timer W e (32 bits x 1 channel) x 2 units

(CMTW) Compare-match, input-capture input, and output-comparison output are available.
Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)

Interrupt requests can be output in response to compare-match, input-capture, and
output-comparison events.

Event linking by the ELC

Realtime clock (RTCd) e Clock sources: Main clock, sub clock

Selection of the 32-bit binary count in time count/second unit possible
Clock and calendar functions

Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
Battery backup operation

Time-capture facility for three values

Event linking by the ELC

Watchdog timer (WDTA) e 14 bits x 1 channel
Select from among 6 counter-input clock signals (PCLKB/4, PCLKB/64, PCLKB/128,
PCLKB/512, PCLKB/2048, PCLKB/8192)

Independent watchdog e 14 bits x 1 channel

timer (IWDTa) Counter-input clock: IWDT-dedicated on-chip oscillator

Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64,
dedicated clock/128, dedicated clock/256

Window function: The positions where the window starts and ends are specifiable (the
window defines the timing with which refreshing is enabled and disabled).

Event linking by the ELC
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RX64M Group

1. Overview

Table 1.4 Pin Functions (4/8)

Classifications Pin Name 1/0 Description
Serial communications e Asynchronous mode/clock synchronous mode
interface (SClg) SCKO to SCK7 1/0 Input/output pins for the clock
RXDO to RXD7 Input Input pins for received data
TXDO to TXD7 Output  Output pins for transmitted data
CTSO# to CTS7# Input Input pins for controlling the start of transmission and reception
RTSO0# to RTS7# Output  Output pins for controlling the start of transmission and
reception
e Simple 12C mode
SSCLO to SSCL7 110 Input/output pins for the 12C clock
SSDAO to SSDA7 1/0 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK7 1/0 Input/output pins for the clock
SMISOO0 to SMISO7 I/O Input/output pins for slave transmission of data
SMOSIO0 to SMOSI7 /10 Input/output pins for master transmission of data
SSO0# to SS7# Input Chip-select input pins
Serial communications e Asynchronous mode/clock synchronous mode
interface (SCIh) SCK12 1/0 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output  Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output  Output pin for controlling the start of transmission and reception
¢ Simple 12C mode
SSCL12 1/0 Input/output pin for the 12C clock
SSDA12 1/0 Input/output pin for the 12C data
e Simple SPI mode
SCK12 1/10 Input/output pin for the clock
SMISO12 /10 Input/output pin for slave transmission of data
SMOSI12 1/0 Input/output pin for master transmission of data
SS12# Input Chip-select input pin
o Extended serial mode
RXDX12 Input Input pin for received data
TXDX12 Output  Output pin for transmitted data
SIOX12 /10 Input/output pin for received or transmitted data
Serial communications SCK8 to SCK11 /10 Input/output pins for the clock
|(nst(e:r|fFa:;e with FIFO RXD8 to RXD11 Input Input pins for received data
TXD8 to TXD11 Output  Output pins for transmitted data
CTS8# to CTS11# Input Input pins for controlling the start of transmission and reception
RTS8# to RTS11# Output  Output pins for controlling the start of transmission and
reception
12C bus interface SCLO[FM+], SCL2 1/0 Input/output pins for clocks. Bus can be directly driven by the N-
channel open drain
SDAO[FM+], SDA2 /10 Input/output pins for data. Bus can be directly driven by the N-
channel open drain
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RX64M Group

1. Overview

15

Pin Assignments

Figure 1.3 to Figure 1.9 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.

A B c D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 vss | vcc PG7 PAG PBO P72 PB4 vss | vcc PC1 | 15
14| PE1 PEO VsSs PE7 PG3 PAO PAl PA2 PA7 vce PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 vce PG2 PG4 PG6 PA3 VSS P71 PB3 PB7 PCO PC2 P76 | 13
12| P60 VSS P62 PES PE6 P66 PG5 PA4 PAS PB2 PB6 P77 PC3 PC4 P80 | 12
11| PD6 PGl | vcc P61 P81 P82 PC6 | vcc | 11
10| P97 PD4 PGO PD7 PC5 pPC7 P83 VSS | 10
9| vce P96 PD3 PD5 RX64M GrOUp P50 P51 P52 P53 | 9
. VCC_ | vSS1_
8| Pea | PDL | PD2 | VSS (177—P|n TFLGA) usea | usea | "0 | P11 |8
71 vss P92 PDO pos (Upper PerSpeCtlve VIeW) USBA_| VSS2_ | USBA_| USBA_|
RREF | USBA | DM DP
AVCC_ | VSS_ | AVSS_ | PVSS_
6] vee Pol PO P93 USBA | USB | usBA | usBaA | °©
vce_ USBO_ | USBO_
5| P46 P47 P45 P44 NC USE P12 DP oM | 8
4| P42 P41 P43 P00 VSS [BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P13 | 4
MD/
3|VREFLO| P40 |VREFHO| P03 PF5 P33 | LNED | RES# | P34 PF2 PFO P24 P22 P87 P16 | 3
2| AvCCO| PO7 |AVCCl| P02 | EMLE | VCL [XCOUT| VSS | vCC P32 P30 P26 P23 P17 P20 | 2
1| AVSSO | P05 |AVSSl | POl PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 p27 vcC | Vss P21 |1
A B c D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of
Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.3 Pin Assignment (177-Pin TFLGA)
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RX64M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/7)
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
E14 TRDATA1 PG3 D27 ET1_ETXDO/
RMII1_TXDO
E15 P67 CS7#/DQM1 MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
F1 VBATT
F2 VCL
F3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
CTSO#/RTSO#/
SS6#/SS0#
F4 BSCANP
F12 P66 CS6#/DQMO MTIOC7D/ CTX2
GTIOC2B-C
F13 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1
F14 PAO AO/BCO#/ MTIOC4A/MTIOC6D/ | SSLA1-B/
DQM2 GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
F15 VSS
Gl XCIN
G2 XCOUT
G3 MD/FINED
G4 TRST# PF4
G12 TRCLK PG5 D29 ET1_ETXD2
G13 TRDATA2 PG6 D30 ET1_ETXD3
G14 PA1 A1/DQM3 MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
G15 VCC
H1 XTAL P37
H2 VSS
H3 RES#
H4 UPSEL P35 NMI
H12 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/ IRQ5-DS
TIOCA1/TMRIO/PO20 | SSDA5/SSLAO-B/
ETO_MDC
H13 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/
ETO_MDIO
H14 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
H15 TRDATA3 PG7 D31 ET1_TX_ER
J1 EXTAL P36
J2 VCC
J3 P34 MTIOCOA/TMCI3/ SCK6/SCKO0/ IRQ4
PO12/POE10# ETO_LINKSTA
J4 T™MS PF3
J12 PA5 A5 MTIOC6B/ RSPCKA-B/
GTIOCOA-C/TIOCBY/ | ETO_LINKSTA
PO21
J13 VSS
Ji4 PA7 A7 TIOCB2/P0O23 MISOA-B/
ETO_WOL
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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 1.8 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

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (2/5)
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
36 P21 MTIOC1B/MTIOC4A/ RXDO/SMISO0/ PIXD5 IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
SSIWS0
37 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/ PIXD4 IRQ8
TMRIO/POO SSDAO/USBO_ID/
SSIRXDO
38 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ | PIXD3 IRQ7 ADTRG1#
MTIOC4B/ SSDA3/SDA2-DS/
GTIOCOB-B/TIOCBO/ | SSITXDO
TCLKD/TMO1/PO15/
POES8#
39 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
40 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/ SMISO3/SSDA1/
TMO2/PO14/ SSCL3/SCL2-DS/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
41 P86 MTIOCA4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAO
42 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | PIXDO IRQ5
GTETRG-B/TIOCB2/ SSCL1/CRX1-DS/
TCLKB/TMCI2/PO13 SSIws1
43 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/ CTX1/
TMRI2/PO15 USBO_OVRCURA
44 P13 MTIOCOB/TIOCAS5/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/PO13 SSDA2/SDAO[FM+]
45 P12 TMCI1 RXD2/SMISO2/ IRQ2
SSCL2/SCLO[FM+]
46 VCC_USB
47 USBO_DM
48 USBO_DP
49 VSS_USB
50 P56 EDACK1 MTIOC3C/TIOCAL
51 TRDATA3 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ETO_EXOUT IRQ10
EDREQO
52 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ETO_LINKSTA
53 P53*1 BCLK
54 P52 RD# RXD2/SMISO2/SSCL2
55 P51 WR1#/BC1#/ SCK2
WAIT#
56 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
57 VSS
58 TRCLK P83 EDACK1 MTIOCA4C/ CTS10#/ETO_CRS/
GTIOCOA-D RMIIO_CRS_DV/
SCK10
59 VCC
60 uB PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/MISOA-A/ MMC_D7-A IRQ14
GTIOC3A-D/TMO2/ ETO_COL
TOCO0/PO31/CACREF
61 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/MOSIA-A/ MMC_D6-A IRQ13
GTIOC3B-D/TMCI2/ ETO_ETXD3
TICO/PO30
62 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-D/TMRI2/ RTS8#/ETO_ETXD2
PO29
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RX64M Group

1. Overview

Table 1.8 List of Pin and Pin Functions (144-Pin LFQFP) (4/5)
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, (QSP!I, SDHI, S12ADC,
LFQFP | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
87 PBO A8 MTIC5W/TIOCA3/ RXD4/RXD6/SMISO4/ IRQ12
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMII0_RXD1
88 PA7 A7 TIOCB2/PO23 MISOA-B/ETO_WOL
89 PAG6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ | MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
90 PA5 A5 MTIOC6B/TIOCB1/ RSPCKA-B/
GTIOCOA-C/PO21 ETO_LINKSTA
91 vce
92 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSIS/ IRQ5-DS
TIOCAL/TMRIO/PO20 | SSDAS/SSLA0-B/
ETO_MDC
93 VSS
94 PA3 A3 MTIOCOD/MTCLKD/ | RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
95 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
96 PAL Al MTIOCOB/MTCLKC/ | SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
97 PAO AO/BCO# MTIOC4A/MTIOC6D/ | SSLAL-B/
GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMII0_TXD_EN
98 P67 CS7#/DQM1 | MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
99 P66 CS6#/DQMO | MTIOCT7D/ CTX2
GTIOC2B-C
100 P65 CS5#/CKE
101 PE7 D15[A15/D15] | MTIOC6A/ MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
102 PE6 D14[A14/D14] | MTIOC6C/GTIOC3B- MMC_CD-B/ IRQ6 AN104
E/TIC1 SDHI_CD-B
103 vce
104 P70 SDCLK
105 VSSs
106 PE5 D13[A13/D13] | MTIOCAC/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CK0
107 PE4 D12[A12/D12] | MTIOCAD/MTIOCIA/ | ETO_ERXD2 AN102
GTIOC1A-A/PO28
108 PE3 D11]A11/D11] | MTIOC4B/ CTS12#/IRTS12#/ MMC_D7-B AN101
GTIOC2A-A/IPO26/ SS12#/ETO_ERXD3/
POES#/TOC3
109 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3
110 PE1 D9[A9/DY] MTIOCAC/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12
111 PEO D8[A8/D8] MTIOC3D/ SCK12 MMC_D4-B ANEX0
GTIOC2B-A
112 P64 CS4#WE#
113 P63 CS3#/CASH#
114 P62 CS2#/RASH#
115 P61 CS1#/SDCS#
116 vss
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (11/67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 77BBh |ICU Software Configurable Interrupt B Source Select SLIBR187 8 8 2ICLK to 2ICLK ICUA
Register 187 1PCLKB
0008 77BCh |ICU Software Configurable Interrupt B Source Select SLIBR188 8 8 2ICLK to 2ICLK ICUA
Register 188 1PCLKB
0008 77BDh |ICU Software Configurable Interrupt B Source Select SLIBR189 8 8 2 ICLK to 2 ICLK ICUA
Register 189 1PCLKB
0008 77BEh |ICU Software Configurable Interrupt B Source Select SLIBR190 8 8 2 ICLK to 2 ICLK ICUA
Register 190 1PCLKB
0008 77BFh |ICU Software Configurable Interrupt B Source Select SLIBR191 8 8 2ICLK to 2ICLK ICUA
Register 191 1PCLKB
0008 77C0Oh |ICU Software Configurable Interrupt B Source Select SLIBR192 8 8 2ICLK to 2ICLK ICUA
Register 192 1PCLKB
0008 77C1h |ICU Software Configurable Interrupt B Source Select SLIBR193 8 8 2ICLK to 2ICLK ICUA
Register 193 1PCLKB
0008 77C2h |ICU Software Configurable Interrupt B Source Select SLIBR194 8 8 2ICLK to 2 ICLK ICUA
Register 194 1PCLKB
0008 77C3h |ICU Software Configurable Interrupt B Source Select SLIBR195 8 8 2 ICLK to 2 ICLK ICUA
Register 195 1PCLKB
0008 77C4h |ICU Software Configurable Interrupt B Source Select SLIBR196 8 8 2 ICLK to 2 ICLK ICUA
Register 196 1PCLKB
0008 77C5h |ICU Software Configurable Interrupt B Source Select SLIBR197 8 8 2ICLK to 2ICLK ICUA
Register 197 1PCLKB
0008 77C6h |ICU Software Configurable Interrupt B Source Select SLIBR198 8 8 2ICLK to 2ICLK ICUA
Register 198 1PCLKB
0008 77C7h |ICU Software Configurable Interrupt B Source Select SLIBR199 8 8 2ICLK to 2ICLK ICUA
Register 199 1PCLKB
0008 77C8h |ICU Software Configurable Interrupt B Source Select SLIBR200 8 8 2ICLK to 2 ICLK ICUA
Register 200 1PCLKB
0008 77C9% |ICU Software Configurable Interrupt B Source Select SLIBR201 8 8 2 ICLK to 2 ICLK ICUA
Register 201 1PCLKB
0008 77CAh |ICU Software Configurable Interrupt B Source Select SLIBR202 8 8 2 ICLK to 2 ICLK ICUA
Register 202 1PCLKB
0008 77CBh |ICU Software Configurable Interrupt B Source Select SLIBR203 8 8 2ICLK to 2ICLK ICUA
Register 203 1PCLKB
0008 77CCh |ICU Software Configurable Interrupt B Source Select SLIBR204 8 8 2ICLK to 2ICLK ICUA
Register 204 1PCLKB
0008 77CDh |ICU Software Configurable Interrupt B Source Select SLIBR205 8 8 2ICLK to 2ICLK ICUA
Register 205 1PCLKB
0008 77CEh |ICU Software Configurable Interrupt B Source Select SLIBR206 8 8 2ICLK to 2 ICLK ICUA
Register 206 1PCLKB
0008 77CFh |ICU Software Configurable Interrupt B Source Select SLIBR207 8 8 2 ICLK to 2 ICLK ICUA
Register 207 1PCLKB
0008 7830h ICU Group ALO Interrupt Request Register GRPALO 32 32 i :S(I:_IIfKtAo 2ICLK ICUA
0008 7834h |ICU Group AL1 Interrupt Request Register GRPAL1 32 32 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7870h |ICU Group ALO Interrupt Request Enable Register GENALO 32 32 i :S(I:_IIfKtAo 2 ICLK ICUA
0008 7874h |ICU Group AL1 Interrupt Request Enable Register GENAL1 32 32 2 IC(I:_K to 2 ICLK ICUA
1 PCLKA
0008 7900h |ICU Software Configurable Interrupt A Request Register 0 | PIARO 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7901h |ICU Software Configurable Interrupt A Request Register 1 | PIARL 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7902h |ICU Software Configurable Interrupt A Request Register 2 | PIAR2 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7903h |ICU Software Configurable Interrupt A Request Register 3 | PIAR3 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7904h |ICU Software Configurable Interrupt A Request Register 4 | PIAR4 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7905h |ICU Software Configurable Interrupt A Request Register 5 | PIARS 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
0008 7906h |ICU Software Configurable Interrupt A Request Register 6 | PIAR6 8 8 i :DC(I:_EKtAo 2 ICLK ICUA
0008 7907h  |ICU Software Configurable Interrupt A Request Register 7 | PIAR7 8 8 2 IC(I:_K to 2ICLK ICUA
1 PCLKA
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (14 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 8022h |WDT WDT Control Register WDTCR 16 16 2,3PCLKB 2 ICLK WDTA
0008 8024h |WDT WDT Status Register WDTSR 16 16 2,3 PCLKB 2ICLK WDTA
0008 8026h |WDT WDT Reset Control Register WDTRCR 8 8 2,3PCLKB 2ICLK WDTA
0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2,3 PCLKB 2ICLK IWDTa
0008 8032h |[IWDT [IWDT Control Register IWDTCR 16 16 2,3PCLKB 2 ICLK IWDTa
0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2, 3 PCLKB 2ICLK IWDTa
0008 8036h | IWDT IWDT Reset Control Register IWDTRCR 8 8 2, 3 PCLKB 2 ICLK IWDTa
0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2,3 PCLKB 2ICLK IWDTa
0008 8040h DA D/A Data Register 0 DADRO 16 16 2,3 PCLKB 2ICLK R12DA
0008 8042h DA D/A Data Register 1 DADR1 16 16 2,3 PCLKB 2ICLK R12DA
0008 8044h DA D/A Control Register DACR 8 8 2,3PCLKB 2 ICLK R12DA
0008 8045h | DA DADRm Format Select Register DADPR 8 8 2, 3 PCLKB 2ICLK R12DA
0008 8046h DA D/A AID Synchronous Start Control Register DAADSCR 8 8 2,3PCLKB 2ICLK R12DA
0008 8048h | DA D/A Output Amplifier Control Register DAAMPCR 8 8 2, 3 PCLKB 2 ICLK R12DA
0008 8100h | TPUA |Timer Start Register TSTR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8101h |TPUA |Timer Synchronous Register TSYR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8108h | TPUO Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8109h |TPU1 Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 810Ah | TPU2 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 810Bh | TPU3 |Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 810Ch |TPU4 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 810Dh |TPU5 |Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8110h | TPUO | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8111h TPUO | Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8112h | TPUO | Timer I/O Control Register H TIORH 8 8 2,3PCLKB 2ICLK TPUa
0008 8113h |TPUO | Timer I/O Control Register L TIORL 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8114h | TPUO | Timer Interrupt Enable Register TIER 8 8 2,3PCLKB 2 ICLK TPUa
0008 8115h | TPUO | Timer Status Register TSR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8116h | TPUO | Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8118h | TPUO | Timer General Register A TGRA 16 16 2,3PCLKB 2 ICLK TPUa
0008 811Ah |TPUO |Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 811Ch |TPUO |Timer General Register C TGRC 16 16 2,3PCLKB 2 ICLK TPUa
0008 811Eh |TPUO |Timer General Register D TGRD 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 8120h | TPU1 |Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8121h |TPU1 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8122h | TPU1 Timer 1/O Control Register TIOR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8124h | TPU1 | Timer Interrupt Enable Register TIER 8 8 2,3PCLKB 2ICLK TPUa
0008 8125h | TPU1 Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8126h |TPU1 |Timer Counter TCNT 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 8128h | TPU1 Timer General Register A TGRA 16 16 2,3 PCLKB 2ICLK TPUa
0008 812Ah | TPU1 Timer General Register B TGRB 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8130h |TPU2 | Timer Control Register TCR 8 8 2,3PCLKB 2ICLK TPUa
0008 8131h | TPU2 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8132h | TPU2 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8134h | TPU2 Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8135h | TPU2 |Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8136h | TPU2 Timer Counter TCNT 16 16 2,3 PCLKB 2ICLK TPUa
0008 8138h | TPU2 Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 813Ah |TPU2 |Timer General Register B TGRB 16 16 2,3PCLKB 2 ICLK TPUa
0008 8140h | TPU3 | Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK TPUa
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (31/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C02Dh |PORTD | Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO2Eh |PORTE |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO2Fh | PORTF |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C030h |PORTG | Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C032h |PORTJ |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 C040h |PORTO [Port Input Register PIDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C041h |PORT1 |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C042h |PORT2 |Port Input Register PIDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C043h |PORT3 |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C044h |PORT4 |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C045h |PORTS5 | Port Input Register PIDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C046h |PORT6 |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C047h |PORT7 |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C048h |PORTS8 |Port Input Register PIDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C049h | PORT9 |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO4Ah |PORTA |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C04Bh |PORTB | Port Input Register PIDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C04Ch |PORTC |Port Input Register PIDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C04Dh |PORTD | Port Input Register PIDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO4Eh |PORTE |Port Input Register PIDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 CO4Fh | PORTF |Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C050h | PORTG | Port Input Register PIDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C052h |PORTJ |Port Input Register PIDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C060h |PORTO |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C061h |PORT1 |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C062h |PORT2 |Port Mode Register PMR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C063h |PORT3 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C064h |PORT4 |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C065h | PORT5 |Port Mode Register PMR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C066h |PORT6 |Port Mode Register PMR 8 8 2,3 PCLKB 2 ICLK 110
Ports
0008 C067h |PORT7 |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (32/67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C068h |PORTS8 |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C069h |PORT9 |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 CO6Ah | PORTA |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C06Bh |PORTB |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C06Ch |PORTC |Port Mode Register PMR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C06Dh | PORTD | Port Mode Register PMR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO6Eh |PORTE |Port Mode Register PMR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO6Fh | PORTF |Port Mode Register PMR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C070h |PORTG |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 CO072h |PORTJ |Port Mode Register PMR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C080h | PORTO |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C081h |PORTO |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C082h |PORT1 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C083h |PORT1 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C084h |PORT2 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C085h | PORT2 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C086h |PORT3 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C087h | PORT3 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C088h |PORT4 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C089h |PORT4 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 CO8Ah | PORT5 |Open-Drain Control Register O ODRO 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C08Bh |PORT5 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C08Ch |PORT6 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C08Dh |PORT6 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 CO8Eh |PORT7 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
0008 CO8Fh |PORT7 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C090h | PORT8 |Open-Drain Control Register O ODRO 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C091h |PORT8 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C092h |PORT9 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C093h | PORT9 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C094h |PORTA |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 110
Ports
RO1DS0173EJ0110 Rev.1.10 RENESAS Page 103 of 228

Oct 24, 2016



RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (38 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C2A0h |SYSTE |Deep Standby Backup Registers 0 to 31 DPSBKRO to 8 8 4,5 PCLKB 2,3ICLK Low
to 0008 M 31 Power
C2BFh ansum

ption
0008 C400h RTC 64-Hz Counter R64CNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C402h |RTC Second Counter RSECCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C402h |RTC Binary Counter 0 BCNTO 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C404h |RTC Minute Counter RMINCNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C404h |RTC Binary Counter 1 BCNT1 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C406h |RTC Hour Counter RHRCNT 8 8 2,3PCLKB 2ICLK RTCd
0008 C406h |RTC Binary Counter 2 BCNT2 8 8 2,3 PCLKB 2ICLK RTCd
0008 C408h |RTC Day-of-Week Counter RWKCNT 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C408h |RTC Binary Counter 3 BCNT3 8 8 2,3 PCLKB 2ICLK RTCd
0008 C40Ah |RTC Date Counter RDAYCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C40Ch |RTC Month Counter RMONCNT 8 8 2, 3PCLKB 2ICLK RTCd
0008 C40Eh |RTC Year Counter RYRCNT 16 16 2, 3 PCLKB 2ICLK RTCd
0008 C410h |RTC Second Alarm Register RSECAR 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C410h |RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C412h |RTC Minute Alarm Register RMINAR 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C412h |RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C414h |RTC Hour Alarm Register RHRAR 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C414h |RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C416h |RTC Day-of-Week Alarm Register RWKAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C416h |RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C418h |RTC Date Alarm Register RDAYAR 8 8 2,3PCLKB 2ICLK RTCd
0008 C418h |RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C41Ah |RTC Month Alarm Register RMONAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C41Ah |RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2,3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Year Alarm Register RYRAR 16 16 2, 3 PCLKB 2ICLK RTCd
0008 C41Ch |RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2,3PCLKB 2 ICLK RTCd
0008 C41Eh |RTC Year Alarm Enable Register RYRAREN 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C41Eh |RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2,3PCLKB 2 ICLK RTCd
0008 C422h |RTC RTC Control Register 1 RCR1 8 8 2,3 PCLKB 2ICLK RTCd
0008 C424h |RTC RTC Control Register 2 RCR2 8 8 2,3PCLKB 2 ICLK RTCd
0008 C426h |RTC RTC Control Register 3 RCR3 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C428h |RTC RTC Control Register 4 RCR4 8 8 2, 3PCLKB 2ICLK RTCd
0008 C42Ah |RTC Frequency Register H RFRH 16 16 2,3PCLKB 2 ICLK RTCd
0008 C42Ch |RTC Frequency Register L RFRL 16 16 2, 3 PCLKB 2 ICLK RTCd
0008 C42Eh |RTC Time Error Adjustment Register RADJ 8 8 2,3PCLKB 2 ICLK RTCd
0008 C440h |RTC Time Capture Control Register 0 RTCCRO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C442h |RTC Time Capture Control Register 1 RTCCR1 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C444h |RTC Time Capture Control Register 2 RTCCR2 8 8 2,3PCLKB 2ICLK RTCd
0008 C452h |RTC Second Capture Register 0 RSECCPO 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C452h |RTC BCNTO Capture Register O BCNTOCPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C454h |RTC Minute Capture Register 0 RMINCPO 8 8 2,3 PCLKB 2ICLK RTCd
0008 C454h |RTC BCNT1 Capture Register 0 BCNT1CPO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C456h |RTC Hour Capture Register 0 RHRCPO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C456h |RTC BCNT2 Capture Register 0 BCNT2CPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C45Ah |RTC Date Capture Register 0 RDAYCPO 8 8 2,3PCLKB 2ICLK RTCd
0008 C45Ah |RTC BCNT3 Capture Register 0 BCNT3CPO 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C45Ch |RTC Month Capture Register 0 RMONCPO 8 8 2,3PCLKB 2 ICLK RTCd
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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

RO1DS0173EJ0110 Rev.1.10 RENESAS Page 135 of 228
Oct 24, 2016



RX64M Group 5. Electrical Characteristics

Table 5.12 EXTAL Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 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,

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
EXTAL external clock input cycle time tExeyc 41.66 — — ns Figure 5.4
EXTAL external clock input high pulse width texH 15.83 — — ns
EXTAL external clock input low pulse width text 15.83 — — ns
EXTAL external clock rising time texr — — 5 ns
EXTAL external clock falling time texs — — 5 ns
‘ tExcyc
texn text

!
>

A
A

[ vccx 05

EXTAL external clock input

texr text

Figure 5.4 EXTAL External Clock Input Timing

Table 5.13 Main Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 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,

Ta=Topr
. . Test
Iltem Symbol Min. Typ. Max. Unit Conditions
Main clock oscillation frequency fmAIN 8 — 24 MHz
Main clock oscillator stabilization time (crystal) tmaNOsC — — —+1 ms | Figure 5.5
Main clock oscillation stabilization wait time (crystal) tmaINOSCWT — — —*2 ms

Note 1. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.

Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTSJ[7:0] bits determines the main clock oscillation
stabilization wait time in accord with the formula below.
tmainoscwT = [(MSTS[7:0] bits x 32) + 10] / f oco

MOSCCR.MOSTP \

‘ L4 (4
” 7
tmaiNosc
Main clock oscillator output MN

tmanoscwt -

OSCOVFSR.MOOVF ]f

£
2 n

Main clock 7l \ /

2 n

A

Figure 5.5 Main Clock Oscillation Start Timing
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D31 to DO (Write)

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Twi Twz Tend Tow Towz Tend Tow1 Towz Tend Tow Towz Tend T Tn2
se 0\ S
Byte strobe mode
tan tao ltan tao l—{tan
A23 to A0
1-write strobe mode tao tao tho tao o
A23to Al -]
taco teco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode t
tesp csp
CST7# to CS0# :q\ 1
trsp trsp trsp trsp trsp trsp trsp trsp
RD# (Read) '_‘\1‘\ ‘_‘\Jﬁ ‘_.\JF
tro: troH tros trom tros| troH tros troH
D31 to DO (Read)
Figure 5.20 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1
WRON:1 WRON:1
qxl g4l ) L1l
WDON:1* WDOFF:1* WDON:1* WDOFF:1* WDON:1* WDOFF:1*
CSON:0 Ty, Twz Tend Tawt Tout Towz Tend Tawt Tout Towz Tend To To
so £\
Byte strobe mode
tao tao tan l—| tan
A23to AO
1-write strobe mode tho tao tho tao
A23to Al
_ []teeo tsco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
_ [fteso [— teso
CS7# to CS0#
twro twro twro twrp El"VRD twro
WR3# to WRO#, WR# (Write) Yﬁ Yﬁ Vﬁ
| |
twop twoo twoo|
‘_-|/ A—-‘ twoH — le—t twoH ‘_.\/ 0‘ twon

!

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.21

External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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tsckw tsckr tsckt
< > l— <
r \ y

SCKn f
(n=0to 12) s

tScyc

Figure 5.44  SCK Clock Input Timing

> /—\_/_L
trxp
TxDn X >< Xi
trxs | trxH
won | SR \

n=0to 12

Figure 5.45  SCI Input/Output Timing: Clock Synchronous Mode
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tsvncH

|

' ' '
ISYNCSH :
VSYNC A H
1 ! H
) [)
tsyncs —P1
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 5.43 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vga7r = 3.0t0 3.6 V, 3.0 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
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, = Ty

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \
characteristics Input low level voltage ViL — — 0.8 \
Differential input sensitivity Vpi 0.2 — — \% | DP — DM |
Differential common mode range Vem 0.8 — 2.5 \Y
Output Output high level voltage VoH 2.8 — 3.6 \ lon =—200 pA
characteristics Output low level voltage VoL 0.0 — 0.3 \% loL =2 mA
Cross-over voltage Vcrs 13 — 2.0 \ Figure 5.77
Rise time ter 4 — 20 ns
Fall time tep 4 — 20 ns
Rise/fall time ratio ter/ trp 90 — 111.11 % ter/ tee
Output resistance ZpRrv 28 — 44 Q |USBFS: Rs =27 Q included
40.5 — 49.5 Q |USBA: Rs not necessary
(PHYSET.REPSEL[1:0] = 01b
and PHYSET.HSEB = 0)
Pull-up and DP pull-up resistance Rpu 0.900 — 1.575 kQ |lIdle state
(F:)E!}Zzgr]istics gzv:;irl);hii ?;22?: d;:ontroller 1.425 — 3.090 kQ | At transmission and reception
DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
(when the host controller function
is selected)

Figure 5.77 DP and DM Output Timing (Full-Speed)

Observation
point
d
® vV
USBO: 27 Q “
USBA: Not % >0 pF
necessary
dm
% 50 pF
Figure 5.78  Test Circuit (Full-Speed)
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truss trmsH
P
TMS
tTDIS tTDIH
<P
TDI
troop
< »

/
TDO

Figure 5.88 Boundary Scan Input/Output Timing

RO1DS0173EJ0110 Rev.1.10 RENESAS Page 217 of 228
Oct 24, 2016



