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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
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78

3MB (3M x 8)

FLASH
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552K x 8

2.7V ~ 3.6V

A/D 22x12b; D/A 1x12b
Internal
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Surface Mount

100-LQFP
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RX64M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (4/7)
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
85 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
86 PC2 A18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-DITCLKA/ | SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV
87 P75 CS5# PO20 SCK11/RTS11#/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMII0_RXDO
88 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMII0_RXD1
89 PC1 A17 MTIOC3A/TCLKD/ SCK5/SSLA2-A/ IRQ12
PO18 ETO_ERXD2
90 vce
91 PCO A16 MTIOC3C/TCLKC/ CTSS#/RTS5#/SS5#/ IRQ14
PO17 SSLA1-A/ETO_ERXD3
92 VSS
93 P73 CS3# PO16 ETO_WOL
94 PB7 A15 MTIOC3B/TIOCBS/ TXDY/ETO_CRS/
PO31 RMII0_CRS_DV
95 PB6 Al4 MTIOC3D/TIOCA5/ RXDY/ETO_ETXD1/
PO30 RMII0_TXD1
96 PB5 A13 MTIOC2A/MTIOC1B/ | SCKO/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMII0_TXDO
97 PB4 A12 TIOCA4/PO28 CTSO#/ETO_TX_EN/
RMIIO_TXD_EN
98 PB3 A1l MTIOCOA/MTIOC4A/ | SCK4/SCK6/
TIOCD3/TCLKD/ ETO_RX_ER/
TMOO/PO27/POE11# | RMIIO_RX_ER
99 PB2 A10 TIOCC3/TCLKC/ CTS4#IRTSA#ICTS6H/
PO26 RTS6#/SS4#/SS6#!
ETO_RX_CLK/
REF50CK0
100 PB1 A9 MTIOCOC/MTIOCAC/ | TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/
SSDAG/ETO_ERXDO/
RMII0_RXDO
101 P72 A19/CS2# ETO_MDC
102 P71 A18/CS1# ETO_MDIO
103 vce
104 PBO A8 MTICS5W/TIOCA3/ RXD4/RXD6/SMISO4/ IRQ12
PO24 SMISO6/SSCL4/
SSCL6/ETO_ERXD1/
RMII0_RXD1
105 VSS
106 PA7 A7 TIOCB2/P0O23 MISOA-B/
ETO_WOL
107 PAG6 A6 MTIC5V/MTCLKB/ CTSS#/RTS5#/SS5#/
GTETRG-C/TIOCA2/ | MOSIA-B/
TMCI3/PO22/POE10# | ETO_EXOUT
108 PA5 A5 MTIOC6B/ RSPCKA-B/
GTIOCOA-C/TIOCB1/ | ETO_LINKSTA
PO21
109 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSIS/ IRQ5-DS
TIOCAL/TMRIO/PO20 | SSDAS/SSLAO-B/
ETO_MDC
110 PA3 A3 MTIOCOD/MTCLKD/ | RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCLS5/
ETO_MDIO
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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 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (1/4)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
100-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSP, RIIC, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) Interrupt | R12DA
AL P05 IRQ13 DAl
A2 AVCC1
A3 P07 IRQ15 ADTRGO#
A4 VREFLO
A5 P43 IRQ11- | ANOO3
DS
A6 PDO DO[A0/DQ] GTIOC1B-E/POE4# IRQO AN108
A7 PD4 DA4[A4/DA4] MTIOCS8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
A8 PEO D8[A8/DS] MTIOC3D/GTIOC2B- | SCK12 MMC_D4-B ANEX0
A
A9 PE1 DY[A9/DY] MTIOCAC/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIoX12
A10 PE2 D10[A10/ MTIOC4A/GTIOCOB- | RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
D10] A/PO23/TIC3 SSCL12/RXDX12
Bl EMLE
B2 AVSS0
B3 AVCCO
B4 P40 IRQ8-DS | ANO0O
B5 P44 IRQ12- | ANOO4
DS
B6 PD1 D1[A1/D1] MTIOC4B/GTIOC1A- | CTX0 IRQ1 AN109
E/POEO#
B7 PD3 D3[A3/D3] MTIOC8D/GTIOCOA- MMC_D3-B/ IRQ3 AN111
E/POES#/TOC2 SDHI_D3-B/
QIO3-B
B8 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO-B/ IRQ6 AN106
POE4# SDHI_DO0-B/
QIO0-B/QMO-B
B9 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1/QMI-B
B10 PE3 D11[A11/ MTIOC4B/GTIOC2A- | CTS12#/RTS12#/ MMC_D7-B AN101
D11] A/PO26/POES#/TOC3 | SS12#/ETO_ERXD3
c1 VCL
c2 AVSS1
C3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/CTS6#/
RTS6#/CTSO#/RTSO#/
SS6#/SSO#
c4 VREFHO
c5 P42 IRQ10- | AN002
DS
C6 P47 IRQ15- | ANOO7
DS
c7 PD2 D2[A2/D2] MTIOC4D/GTIOCOB- | CRX0 MMC_D2-B/ IRQ2 AN110
E/TIC2 SDHI_D2-B/
QI02-B
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RX64M Group 2.CPU

2.3 Accumulator

The accumulator (ACCO or ACC1) is a 72-bit register used for DSP instructions. The accumulator is handled as a 96-bit
register for reading and writing. At this time, when bits 95 to 72 of the accumulator are read, the value where the value of
bit 71 is sign extended is read. Writing to bits 95 to 72 of the accumulator is ignored. ACCO is also used for the multiply
and multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in
ACCO is modified by execution of the instruction.

Use the MVTACGU, MVTACHI, and MVTACLO instructions for writing to the accumulator. The MVTACGU,
MVTACHI, and MVTACLO instructions write data to bits 95 to 64, the higher-order 32 bits (bits 63 to 32), and the
lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions for reading data from the accumulator. The
MVFACGU, MVFACHI, MVFACMI, and MVFACLO instructions read data from the guard bits (bits 95 to 64), higher-
order 32 bits (bits 63 to 32), the middle 32 bits (bits 47 to 16), and the lower-order 32 bits (bits 31 to 0), respectively.
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RX64M Group

4. 1/0 Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of 1/0O Registers (Address Order) (1/67)
. Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 0000h |SYSTE |[Mode Monitor Register MDMONR 16 16 3ICLK Operati
M ng
Modes
0008 0002h |SYSTE |Mode Status Register MDSR 16 16 3ICLK Operati
M ng
Modes
0008 0006h |SYSTE |System Control Register 0 SYSCRO 16 16 3ICLK Operati
M ng
Modes
0008 0008h |SYSTE |System Control Register 1 SYSCR1 16 16 3ICLK Operati
M ng
Modes
0008 000Ch |SYSTE |[Standby Control Register SBYCR 16 16 3ICLK Low
M Power
Consum
ption
0008 0010h |SYSTE |Module Stop Control Register A MSTPCRA 32 32 3ICLK Low
M Power
Consum
ption
0008 0014h |SYSTE |Module Stop Control Register B MSTPCRB 32 32 3ICLK Low
M Power
Consum
ption
0008 0018h | SYSTE |[Module Stop Control Register C MSTPCRC 32 32 3ICLK Low
M Power
Consum
ption
0008 001Ch |SYSTE |[Module Stop Control Register D MSTPCRD 32 32 3ICLK Low
M Power
Consum
ption
0008 0020h | SYSTE |System Clock Control Register SCKCR 32 32 3ICLK Clock
M Generat
ion
Circuit
0008 0024h | SYSTE |System Clock Control Register 2 SCKCR2 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 0026h |SYSTE |System Clock Control Register 3 SCKCR3 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 0028h |SYSTE |PLL Control Register PLLCR 16 16 3ICLK Clock
M Generat
ion
Circuit
0008 002Ah |SYSTE |PLL Control Register 2 PLLCR2 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0030h |SYSTE |External Bus Clock Control Register BCKCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0032h | SYSTE |Main Clock Oscillator Control Register MOSCCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0033h | SYSTE |Sub-Clock Oscillator Control Register SOSCCR 8 8 3ICLK Clock
M Generat
ion
Circuit
0008 0034h |SYSTE |Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3ICLK Clock
M Generat
ion
Circuit
R01DS0173EJ0110 Rev.1.10 RENESAS Page 72 of 228

Oct 24, 2016



RX64M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (6 / 67)
. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 285Dh |EXDMA | EXDMA Software Start Register EDMREQ 8 8 1,2BCLK EXDMA
C1 Ca
0008 285Eh |EXDMA | EXDMA Status Register EDMSTS 8 8 1,2BCLK EXDMA
Cc1 Ca
0008 2860h |EXDMA | EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMA
Cc1 Ca
0008 2861h |EXDMA | EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMA
C1 Ca
0008 2862h | EXDMA [EXDMA Peripheral Request Flag Register EDMPRF 8 8 1,2BCLK EXDMA
C1 Ca
0008 2A00h | EXDMA [ EXDMAC Module Start Register EDMAST 8 8 1,2 BCLK EXDMA
C Ca
0008 2BEOh | EXDMA | Cluster Buffer Register 0 CLSBRO 32 32 1,2 BCLK EXDMA
C Ca
0008 2BE4h |EXDMA | Cluster Buffer Register 1 CLSBR1 32 32 1,2BCLK EXDMA
C Ca
0008 2BE8h |EXDMA | Cluster Buffer Register 2 CLSBR2 32 32 1, 2 BCLK EXDMA
C Ca
0008 2BECh |EXDMA | Cluster Buffer Register 3 CLSBR3 32 32 1, 2 BCLK EXDMA
C Ca
0008 2BFOh |EXDMA | Cluster Buffer Register 4 CLSBR4 32 32 1, 2 BCLK EXDMA
C Ca
0008 2BF4h | EXDMA | Cluster Buffer Register 5 CLSBR5 32 32 1,2 BCLK EXDMA
C Ca
0008 2BF8h |EXDMA | Cluster Buffer Register 6 CLSBR6 32 32 1,2 BCLK EXDMA
C Ca
0008 2BFCh |EXDMA | Cluster Buffer Register 7 CLSBR7 32 32 1,2BCLK EXDMA
C Ca
0008 3002h |BSC CSO0 Mode Register CSOMOD 16 16 1, 2 BCLK Buses
0008 3004h |BSC CS0 Wait Control Register 1 CSOWCR1 32 32 1, 2 BCLK Buses
0008 3008h |BSC CS0 Wait Control Register 2 CSOWCR2 32 32 1,2BCLK Buses
0008 3012h |BSC CS1 Mode Register CS1MOD 16 16 1, 2 BCLK Buses
0008 3014h |BSC CS1 Wait Control Register 1 CS1IWCR1 32 32 1,2 BCLK Buses
0008 3018h |BSC CS1 Wait Control Register 2 CS1WCR2 32 32 1, 2 BCLK Buses
0008 3022h |BSC CS2 Mode Register CS2MOD 16 16 1, 2 BCLK Buses
0008 3024h |BSC CS2 Wait Control Register 1 CS2WCR1 32 32 1,2BCLK Buses
0008 3028h |BSC CS2 Wait Control Register 2 CS2WCR2 32 32 1, 2 BCLK Buses
0008 3032h |BSC CS3 Mode Register CS3MOD 16 16 1,2BCLK Buses
0008 3034h |BSC CS3 Wait Control Register 1 CS3WCR1 32 32 1, 2 BCLK Buses
0008 3038h |BSC CS3 Wait Control Register 2 CS3WCR2 32 32 1, 2 BCLK Buses
0008 3042h |BSC CS4 Mode Register CS4MOD 16 16 1, 2 BCLK Buses
0008 3044h |BSC CS4 Wait Control Register 1 CS4WCR1 32 32 1,2 BCLK Buses
0008 3048h |BSC CS4 Wait Control Register 2 CS4WCR2 32 32 1,2BCLK Buses
0008 3052h |BSC CS5 Mode Register CS5MOD 16 16 1, 2 BCLK Buses
0008 3054h |BSC CS5 Wait Control Register 1 CS5WCR1 32 32 1,2 BCLK Buses
0008 3058h |BSC CS5 Wait Control Register 2 CS5WCR2 32 32 1, 2 BCLK Buses
0008 3062h |BSC CS6 Mode Register CS6MOD 16 16 1, 2 BCLK Buses
0008 3064h |BSC CS6 Wait Control Register 1 CS6WCR1 32 32 1,2BCLK Buses
0008 3068h |BSC CS6 Wait Control Register 2 CS6WCR2 32 32 1, 2 BCLK Buses
0008 3072h |BSC CS7 Mode Register CS7MOD 16 16 1,2 BCLK Buses
0008 3074h |BSC CS7 Wait Control Register 1 CS7WCR1 32 32 1, 2 BCLK Buses
0008 3078h |BSC CS7 Wait Control Register 2 CS7WCR2 32 32 1, 2 BCLK Buses
0008 3802h |BSC CS0 Control Register CSOCR 16 16 1,2BCLK Buses
0008 380Ah |BSC CSO0 Recovery Cycle Register CSOREC 16 16 1, 2 BCLK Buses
0008 3812h |BSC CS1 Control Register CS1CR 16 16 1,2BCLK Buses
0008 381Ah |BSC CS1 Recovery Cycle Register CS1REC 16 16 1, 2 BCLK Buses
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (19 / 67)

Module Register Number |Access Number of Access Cycles Related

Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function

0008 9090h | S12AD |A/D Compare Control Register ADCMPCR 8 8 2,3PCLKB 2ICLK gleD

0008 9094h | S12AD |A/D Compare Channel Select Register 0 QDCMPANSR 16 16 2,3 PCLKB 2ICLK gleD

0008 9098h | S12AD |A/D Compare Level Register 0 ADCMPLRO 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 909Ch |S12AD |A/D Compare Data Register 0 ADCMPDRO 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 909Eh | S12AD |A/D Compare Data Register 1 ADCMPDR1 16 16 2,3 PCLKB 2ICLK S12AD
C

0008 90A0h | S12AD |[A/D Compare Status Register O ADCMPSRO 16 16 2,3 PCLKB 2 ICLK S12AD
C

0008 9100h | S12AD1 | A/D Control Register ADCSR 16 16 2,3 PCLKB 2ICLK 212AD

0008 9104h | S12AD1 | A/D Channel Select Register AO ADANSAO 16 16 2, 3 PCLKB 2ICLK 212AD

0008 9106h | S12AD1 | A/D Channel Select Register A1 ADANSA1 16 16 2,3 PCLKB 2ICLK ngAD

0008 9108h | S12AD1 | A/D-Converted Value Addition/Average Mode Select |ADADSO 16 16 2, 3 PCLKB 2 ICLK S12AD
Register 0 C

0008 910Ah | S12AD1 | A/D-Converted Value Addition/Average Mode Select |ADADS1 16 16 2, 3 PCLKB 2ICLK S12AD
Register 1 C

0008 910Ch | S12AD1 | A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2, 3 PCLKB 2ICLK S12AD
Register C

0008 910Eh | S12AD1 | A/D Control Extended Register ADCER 16 16 2,3PCLKB 2 ICLK gleD

0008 9110h | S12AD1 | A/D Start Trigger Select Register ADSTRGR 16 16 2,3PCLKB 2 ICLK gleD

0008 9112h S12AD1 | A/D Conversion Extended Input Control Register ADEXICR 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 9114h S12AD1 | A/D Channel Select Register BO ADANSBO 16 16 2,3 PCLKB 2ICLK ngAD

0008 9116h S12AD1 | A/D Channel Select Register B1 ADANSB1 16 16 2, 3 PCLKB 2ICLK ngAD

0008 9118h | S12AD1 | A/D Data Duplication Register ADDBLDR 16 16 2,3 PCLKB 2 ICLK S12AD
C

0008 911Ah | S12AD1 | A/D Temperature Sensor Data Register ADTSDR 16 16 2,3PCLKB 2 ICLK gleD

0008 911Ch | S12AD1 | A/D Internal Reference Voltage Data Register ADOCDR 16 16 2,3PCLKB 2 ICLK gleD

0008 911Eh | S12AD1 |A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK ngAD

0008 9120h | S12AD1 | A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2ICLK ngAD

0008 9122h | S12AD1 | A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2ICLK ngAD

0008 9124h | S12AD1 | A/D Data Register 2 ADDR2 16 16 2, 3 PCLKB 2ICLK S12AD
C

0008 9126h | S12AD1 |A/D Data Register 3 ADDR3 16 16 2,3 PCLKB 2ICLK 212AD

0008 9128h | S12AD1 |A/D Data Register 4 ADDR4 16 16 2, 3 PCLKB 2ICLK 212AD

0008 912Ah | S12AD1 | A/D Data Register 5 ADDRS5 16 16 2, 3 PCLKB 2ICLK ngAD

0008 912Ch | S12AD1 | A/D Data Register 6 ADDRG6 16 16 2,3 PCLKB 2ICLK ngAD

0008 912Eh | S12AD1 |A/D Data Register 7 ADDR7 16 16 2, 3 PCLKB 2ICLK ngAD

0008 9130h | S12AD1 [ A/D Data Register 8 ADDRS 16 16 2,3 PCLKB 2ICLK S12AD
C

0008 9132h | S12AD1 | A/D Data Register 9 ADDR9 16 16 2,3 PCLKB 2ICLK 212AD
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (35/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C158h |MPC P30 Pin Function Control Register P30PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C159h |MPC P31 Pin Function Control Register P31PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C15Ah |MPC P32 Pin Function Control Register P32PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Bh |MPC P33 Pin Function Control Register P33PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C15Ch |MPC P34 Pin Function Control Register P34PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C160h |MPC P40 Pin Function Control Register P40PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C161h |MPC P41 Pin Function Control Register P41PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C162h |MPC P42 Pin Function Control Register P42PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C163h |MPC P43 Pin Function Control Register P43PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C164h |MPC P44 Pin Function Control Register P44PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C165h |MPC P45 Pin Function Control Register P45PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C166h |MPC P46 Pin Function Control Register P46PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C167h |MPC P47 Pin Function Control Register P47PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C168h |MPC P50 Pin Function Control Register P50PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C169h |MPC P51 Pin Function Control Register P51PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Ah |MPC P52 Pin Function Control Register P52PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C16Ch |MPC P54 Pin Function Control Register P54PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C16Dh |MPC P55 Pin Function Control Register P55PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C16Eh |MPC P56 Pin Function Control Register P56PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C170h |MPC P60 Pin Function Control Register P60PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C176h |MPC P66 Pin Function Control Register P66PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C177h |MPC P67 Pin Function Control Register P67PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C179h |MPC P71 Pin Function Control Register P71PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C17Ah |MPC P72 Pin Function Control Register P72PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C17Bh |MPC P73 Pin Function Control Register P73PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C17Ch |MPC P74 Pin Function Control Register P74PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C17Dh |MPC P75 Pin Function Control Register P75PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Eh |MPC P76 Pin Function Control Register P76PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C17Fh |MPC P77 Pin Function Control Register P77PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C180h |MPC P80 Pin Function Control Register P8OPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C181h |MPC P81 Pin Function Control Register P81PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C182h |MPC P82 Pin Function Control Register P82PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C183h |MPC P83 Pin Function Control Register P83PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C186h |MPC P86 Pin Function Control Register P86PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C187h |MPC P87 Pin Function Control Register P87PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C188h |MPC P90 Pin Function Control Register P90PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C189%h |MPC P91 Pin Function Control Register P91PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Ah |MPC P92 Pin Function Control Register P92PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C18Bh |MPC P93 Pin Function Control Register P93PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C18Ch |MPC P94 Pin Function Control Register P94PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C18Dh |MPC P95 Pin Function Control Register PI95PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C18Eh |MPC P96 Pin Function Control Register P96PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C18Fh |MPC P97 Pin Function Control Register P97PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C190h |MPC PAO Pin Function Control Register PAOPFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C191h |MPC PA1 Pin Function Control Register PA1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C192h |MPC PA2 Pin Function Control Register PA2PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C193h |MPC PA3 Pin Function Control Register PA3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C194h |MPC PA4 Pin Function Control Register PA4PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C195h |MPC PA5 Pin Function Control Register PA5PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C196h |MPC PAG6 Pin Function Control Register PA6PFS 8 8 2, 3 PCLKB 2 ICLK MPC
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Table 4.1 List of I/O Registers (Address Order) (55/ 67)

Number of Access Cycles

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

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Rating

Conditions: VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA=0V

Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3to +4.6 \%
VpatT POWer supply voltage VBaTT —0.3t0 +4.6 \Y
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3toVCC + 0.3 \%
Input voltage (ports for 5 V tolerant*1) Vin -0.3to VCC + 4.6 (= 5.8 max.) \%
Reference power supply voltage VREFHO -0.3t0 AVCCO + 0.3 \
Analog power supply voltage AVCCO, AVCC1*2 -0.3to +4.6 \
USBA power supply voltage VCC_USBA*2 -0.3to +4.6 \%
USBA analog power supply voltage AVCC_USBA*2 -0.3to +4.6 \%
Analog input voltage Van -0.3to AVCC + 0.3 \%
Operating temperature Topr —40 to +85 °C
Operating temperature (high-temperature products) Topr —40 to +105 (Under planning) °C
Storage temperature Tstg -55to +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.
Note 1. Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 2. Connect the AVCCO, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.

When the A/D converter unit 0 is not to be used, connect the VREFHO pin to VCC and the VREFLO pin to VSS, respectively. Do

not leave these pins open.

When the USBA is not to be used, connect the VCC_USBA and AVCC_USBA pins to VCC and the VSS1_USBA, VSS2_USBA,
PVSS_USBA, and AVSS_USBA pins to VSS, respectively. Do not leave these pins open.
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5. Electrical Characteristics

5.3.3

Timing of Recovery from Low Power Consumption Modes

Table 5.18 Timing of Recovery from Low Power Consumption Modes (1)
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
Max.
Item Symbol | Min. | Typ. Unit Te.s.t
tsgyoscwt*? tspyseQ* Conditions
Recovery time | Crystal Main clock tseyme | — | — {(MSTS[7:0] bits x | 100 ps + 7/fic .+ | Ws | Figure 5.12
after resonator oscillator 32)+76}/0.216 2n/fyaiN
cancellation of | connected to | operating
S?ft"[vjzre man Ct'oc" Mainclock | tepypc {(MSTS[7:0] bits x | 100 ps + 7/fic x +
stanaby osciflator oscillator and 32)+138}/0.216 2n/fp,
mode*1 -
PLL circuit
operating
External clock | Main clock tseyEX 352 100 ps + 7/fic Lk +
input to main | oscillator 2n/fexmain
clock oscillator | operating
Main clock tSBYPE 639 100 us + 7/f|CLK +
oscillator and 2nffp
PLL circuit
operating
Sub-clock oscillator operating tspysc {( SSTS[7:0] bits x | 100 ys + 4/fic k +
16384 ) +13 }/ Zn/fSUB
0.216 + 10/frc k
High-speed High-speed tseYHO 454 100 ps + 7/fic k +
on-chip on-chip 2nffyoco
oscillator oscillator
operating operating
High-speed tSBYPH 741 100 us + 7/f|CLK +
on-chip 2n/fp
oscillator
operatingand
PLL circuit
operating
Low-speed on-chip oscillator tseyLo 338 100 ps + 7/ffic k +
operating*4 2nff oco
Note 1. The time for return after release from software standby is determined by the value obtained by adding the oscillation stabilization

waiting time (tsgyoscwto) and the time required for operations by the software standby release sequencer (tsgysgq)-

Note 2.

waiting time tsgyoscwr IS Selected.

Note 3.
Note 4.

For n, the greatest value is selected from among the internal clock division settings.
This condition applies when fic k:frcik = 1:1, 2:1, or 4:1.

When several oscillators were running before the transition to software standby, the greatest value of the oscillation stabilization
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SDCLK pin

A18 to AO

AP+

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to DO

ACT WR WR WR WR PRA
tapz | tap2 tapz [tapz |tapz | tapz [tapz | tap2
[ 4| [

— \ L
—\ o s\ (colu r(\:gddre ) C1 c2 C3 N
tabz | tap2 tap2 |tapz |tap2

| [ g
] 1 PRA \ B
— 1 ) — —
tesoz [tesp2 |tesp2 tespz |tespz
trasD jESD trasp |trAsD [TRASD
tCASD tCASD tCASD
-l :‘\_
tWED tWED
[
(High)
tDQMD tDQMD
—H o
T T
twopz|twoHz twopz [twoHz
I\jC}CjC_A

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

Figure 5.26 SDRAM Space Multiple Write Bus Timing
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SDRAM command ACT RD ACT RD RD RD RD  PRA
SDCLK pin  _] r\_l r\_]r\_]!_\_] r\_]l_
tapz [tap2  |taD2 tAD2
Al18to A0 adirss K (column address * *Rl} %
tap2  [taD2 tap2 [tap2 [tap2  [taD2 tap2  [tAD2
[ [+
aprt | Lo % q{( |
— T | T —
tesp2 [tespz [tesp2 tesp2 [tespz [tespz |tesp2 tesp2
trAsD [tRASD trasD [tRAsSD [tRASD [tRASD trasD [tRASD
amd
RAS# | %—}_1—} jﬁ— A(_ B
:_(ilASD tcasp tcasp tcasp
. \ 7 | I
twep [twep twep [twep
[+
WE# L} |/
(High)
CKE
toQmp
DQMn |
I
trDS2 | tRDH2 trDs2 | tRDH2 trDS?2 | tRDH2 trDS?2 [tRDH2
D31 to DO l\_j C:)'C:) k./l \W :>'<::> k
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.27 SDRAM Space Multiple Read Line Stride Bus Timing
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Table 5.29 GPT 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,
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
GPT Input capture input pulse Single-edge teTicw 3 — tracyc Figure 5.41
width setting
Both-edge 5 —
setting
External trigger input pulse Single-edge toteTW 15 — tracyc Figure 5.42
width setting
Both-edge 25 —
setting

Note 1. tpacyc: PCLKA cycle

Input capture

b))
4

)
[($

~

input

~

teTicw

A
Y.

Figure 5.41  GPT Input Capture Input Timing

External trigger
* 7_

€ >

teTeEW

Figure 5.42  GPT External Trigger Input Timing
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Table 5.30 A/D Converter Trigger 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 = 81t0 120 MHz, PCLKB = 8 to 60 MHz, T, = Tg,
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
A/D A/D converter trigger input pulse width trrRew 15 — tppeyc | Figure 5.43
converter

Note 1. tpgcyc: PCLKB cycle

ADTRGO#,
ADTRG1#
Ii

Y

trrow

Figure 5.43  A/D Converter Trigger Input Timing

Table 5.31 CAC Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar7 = 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 = 8 t0 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,
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.

Item*1, *2 Symbol Min.*1 Max. Unit*1 Co;lrc?ifitons
CAC CACREF input pulse width tpBeyc < teac tcACREF 45t + — ns
3 tpBeyc
tPchc > teac 5 teac + -
6.5 tPchc

Note 1. tppcyc: PCLKB cycle
Note 2. tcac: CAC count clock source cycle
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Table 5.36

RIIC Timing (1)

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 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 =810 120 MHz, PCLKB = 8 to 60 MHz, Ty = Tqp;

High-drive output is selected by the driving ability control register.

Item Symbol Min.*1, *2 Max. Unit Co;lrc(iaifitons
RIIC SCL input cycle time tscL 6(12) x tyceyc + 1300 — ns | Figure 5.56
(SS’\t/lachli:)rd—mode, SCL input high pulse width tscLH 3(6) X tjiceyc + 300 — ns
ICFER.FMPE = 0 | SCL input low pulse width tscLL 3(6) * tyceyc + 300 — ns
SCL, SDA input rise time tsr — 1000 ns
SCL, SDA input fall time tst — 300 ns
SCL, SDA input spike pulse removal time tsp 0 1(4) % tyceye ns
SDA input bus free time teuF 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH tiiceye + 300 — ns
Restart condition input setup time tstas 1000 — ns
Stop condition input setup time tstos 1000 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspanH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6(12) x tjjccyc + 600 — ns
f(F:iséng&?E _ o | SCL input high pulse width tscn | 3(6)  tyceye + 300 — ns
SCL input low pulse width tscLL 3(6) * tyceyc + 300 — ns
SCL, SDA input rise time tsy 20 x (External pull-up 300 ns
voltage/5.5V)
SCL, SDA input fall time tst 20 x (External pull-up 300 ns
voltage/5.5V)
SCL, SDA input spike pulse removal time tsp 0 1(4) % tyceye ns
SDA input bus free time teuE 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH tiiceye + 300 — ns
Restart condition input setup time tstas 300 — ns
Stop condition input setup time tstos 300 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

ticeye: RIIC internal reference clock (1IC¢) cycle
The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by

the setting ICFER.NFE = 1.

Note 2.

Cb is the total capacitance of the bus lines.
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V|H j B
SDAO to SDA3 A

n 7 -

tsur
< > tscLn
—>| «— tstan [ —> tstas —>| «—tsp [« tstos

\ T )vl

SCLO to SCL3 & \
pxt s+ T s T pst
tscL
tsr—> [ tsr tspas
tscL
< tspan

Test conditions

Viu=VCC x 0.7, V,. =VCC x 0.3

VoL = 0.6 V, o, = 6 MA (ICFER.FMPE = 0)
VoL =0.4V, lo. =15 mA (ICFER.FMPE = 1)

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Figure 5.56  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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SSISCKn
(input or output) 7

SSIWSn, SSIDATAN,
SSIRXDn (input)
[—>

tsr thTr

\

E

SSIWSh, SSIDATAN,
SSITXDn (output)

totr

Figure 5.59 Transmit/Receive Timing (SSISCKn Falling Synchronous)

N
SSIWSn (input) 2<
7

SSIDATAN (output) X

»

A

toTRW

MSB bit output timing in slave transmission from SSIWSn with the settings
of DEL =1, SDTA =0, or DEL =1, SDTA =1, SWL[2:0] = DWL[2:0]

Figure 5.60 SSIDATA Output Delay from SSIWSn Change Edge
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VCC

LVD1E

LVD1
Comparator output

LVD1CMPE

LVD1IMON

Internal reset signal
(Low is valid)

When LVDIRN =L

When LVD1IRN =H

Vdetl

tvorr

/ VivhH
5

+ﬂ TaE-n)

Taet

P

tdet tLvpr

A

tLvpr

Figure 5.81

Voltage Detection Circuit Timing (Vget1)
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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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