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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

RX

32-Bit Single-Core

100MHz

CANbus, EBI/EMI, I12C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT
133

1MB (1M x 8)

FLASH

32K x 8

192K x 8

2.7V ~ 3.6V

A/D 8x10b, 21x12b; D/A 2x10b
Internal

-40°C ~ 85°C (TA)

Surface Mount

176-LQFP

176-LFQFP (24x24)
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RX63N Group, RX631 Group

1. Overview

Table 1.1 Outline of Specifications (3/6)

Classification Module/Function

Description

1/0 ports General I/O ports

1/O ports for the 177-pin TFLGA, 176-pin LFBGA and 176-pin LQFP
1/0 pins: 133

Input pins: 1

Pull-up resistors: 133
Open-drain outputs: 133

5-V tolerance: 18

1/O ports for the 145-pin TFLGA and 144-pin LQFP
1/0 pins: 111

Input pins: 1

Pull-up resistors: 111
Open-drain outputs: 111

5-V tolerance: 18

1/0 ports for the 100-pin TFLGA (in the planning stage) and 100-pin LQFP
1/0 pins: 78

Input pins: 1

Pull-up resistors: 78
Open-drain outputs: 78

5-V tolerance: 17

I/0 ports for the 64-pin TFLGA
1/0O pins: 39

Input pin: 1

Pull-up resistors: 39
Open-drain outputs: 39

5-V tolerance: 8

1/0 ports for the 64-pin LQFP
1/0O pins: 42

Input pin: 1

Pull-up resistors: 42
Open-drain outputs: 42

5-V tolerance: 8

8-bit port switching function
1/O ports for the 48-pin LQFP
1/0 pins: 30

Input pin: 1

Pull-up resistors: 30
Open-drain outputs: 30

5-V tolerance: 6

8-bit port switching function
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RX63N Group, RX631 Group 1. Overview
Table 1.3 List of Products (3/8)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX63N R5F563NYHDFP  PLQPO100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(Dversion) “ooroeaNYDDFP  PLOPOI0OKB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWHDFP  PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWDDFP  PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWGDFP  PLQPO100KB-A*1 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWCDFP  PLQPO100KB-A*1 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDFP  PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDFP  PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
RSF563NACDFP  PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDFP  PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
RX63N R5F563NFHGFC  PLQPO176KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
5(23 VEISiON) TporsE3NFDGFC  PLQPOL76KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHZ -40 to +105°C
R5F563NKDGFC ~ PLQPO176KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NEDGFC ~ PLQPO176KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NDDGFC ~ PLQPO176KB-A  1.5Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYHGFC ~PLQPO176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYDGFC  PLQPO176KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWHGFC PLQPO176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWDGFC PLQPO176KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NBDGFC  PLQPO176KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NADGFC ~ PLQPO176KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFHGFB  PLQPO144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFDGFB  PLQPO144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NKDGFB ~ PLQPO144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NEDGFB  PLQPO144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NDDGFB  PLQPO144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYHGFB  PLQPO144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYDGFB  PLQPO144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWHGFB  PLQPO144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWDGFB  PLQPO144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NBDGFB  PLQPO144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NADGFB  PLQPO144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFHGFP  PLQPO100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NFDGFP  PLQPO100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NKDGFP  PLQPO100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NEDGFP  PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NDDGFP  PLQPO100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYHGFP  PLQPO100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NYDGFP  PLQPO100KB-A  1Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWHGFP PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NWDGFP PLQPO100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NBDGFP  PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F563NADGFP  PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
RX631 R5F5631ECDLC ~ PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(Dversion) “ooro631EDDLC  PTLGO177KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz 40 t0 +85°C
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RX63N Group, RX631 Group

1. Overview

10

RX63N Group, RX631 Group
PTLGO100JA-A (100-pin TFLGA)

(Top view)

A B c D E F G H J K
PE2 PE3 PE4 PAO PA3 VSS vce PB7 PC1 pPC2
PE1 PD7 PE5 PAL PAS5 PA7 PB1 PB6 PCO PC3
PEO PD6 PD5 PE7 PA4 PBO PB4 PC6 pCa PC5
PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51

VCC_ | USBO
PDO PD1 P47 P46 PA2 PB3 P52 P54 - -
usB DP
VSS_ | USBO
P43 P44 P42 P45 P41 P12 P53 P55 - -
usB DM
VREFLO| P40 |[VREFHO| VBATT | P34 P32 P27 P15 P13 P14
MD/
P07 | AvCCO | PJ3 RES# P35 P30 P16 P17 P20
FINED
VREFH | AVSSO | VREFL | XCOUT | VSS vce P31 P25 P21 P22
P05 EMLE | VCL XCIN | XTAL | EXTAL | P33 P26 P24 P23
A B C D E F G H J K
Note:  This figure indicates the power supply pins and I/O port pins.

1.10, List of Pins and Pin Functions (100-Pin LQFP).

For the pin configuration, see Table

10

Figure 1.8

Pin Assignment (100-Pin TFLGA)
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RX63N Group, RX631 Group 1. Overview
Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply Bus (ETHERC, SClc, SCld,
176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSP, RIIC, CAN, IEB, S12AD,
LFBGA Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
H3 RES#
H4 P35 NMmI
H12 PA4 A4 MTIC5U/MTCLKA/ ET_MDC/TXD5/SMOSI5/ | IRQ5-DS
TIOCAL/TMRIO/PO20 SSDA5/SSLAO
H13 PA3 A3 MTIOCOD/MTCLKD/ ET_MDIO/RXD5/SMISO5/ | IRQ6-DS
TIOCDO/TCLKB/PO19 SSCL5
H14 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
H15 TRDATA3 PG7 D31
J1 EXTAL P36
J2 vce
J3 P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO/ IRQ4
POE2# USBO_DPRPD
Ja T™S PF3
J12 PA5 A5 TIOCB1/PO21 ET_LINKSTA/RSPCKA
J13 VSSs
J14 PA7 A7 TIOCB2/P0O23 ET_WOL/MISOA
Ji5 PA6 A6 MTIC5V/MTCLKB/ ET_EXOUT/CTS5#/
TIOCA2/TMCI3/PO22/ RTS5#/SS5#/MOSIA
POE2#
K1 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0/PCKO
K2 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXDO/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 | SMOSIO/SSDA6/SSDA0/
CTX0/USBO_VBUSEN/
VSYNC
K3 DI PF2 RXD1/SMISO1/SSCL1
K4 TCK/FINEC PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/PO26 ET_RX_CLK/REF50CK/
CTSA#IRTS4#/CTS6#/
RTS6#/SSA#/SS6#
K13 P71 CS1# ET_MDIO
K14 vce
K15 PBO A8 MTIC5W/TIOCA3/PO24 ET_ERXDL/RMII_RXD1/ | IRQ12
RXD4/RXD6/SMISO4/
SMISO6/SSCL4/SSCL6/
RSPCKA
L1 P31 MTIOC4D/TMCI2/PO9/ CTSI#/RTS1#/SS1#l IRQ1-DS
RTCIC1 SSLBO/USBO_DPUPE
L2 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB/USBO_DRPD
L3 TDO PFO TXD1/SMOSI1/SSDA1L
L4 P25 CSS5#/EDACKL | MTIOCAC/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD/HSYNC
L12 PB6 Al4 MTIOC3D/TIOCAS/PO30 | ET_ETXD1/RMII_TXD1/
RXD9/SMISO9/SSCL9
L13 PB3 All MTIOCOA/MTIOCAA/ ET_RX_ER/RMII_RX_ER/
TIOCD3/TCLKD/TMOO/ SCK4/SCK6
PO27/POE3#
L14 PB1 A9 MTIOCOC/MTIOCAC/ ET_ERXDO/RMII_RXDO/ | IRQ4-DS
TIOCB3/TMCI0/PO25 TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/SSDA6
L15 P72 CS2# ET_MDC
M1 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
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RX63N Group, RX631 Group 1. Overview
Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (3/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCId, S12AD
145-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
TFLGA System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
H12 PBO A8 MTICSW/TIOCA3/PO24 | RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA/T_ERXD1/
RMII_RXD1
H13 PA7 A7 TIOCB2/PO23 MISOA/ET_WOL
J1 TRST# P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO/ IRQ4
POE2# USBO_DPRPD
J2 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0/PCKO
J3 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ | SMOSIO/SSDAB/SSDAO/
RTCIC2 CTX0/USBO_VBUSEN/
VSYNC
J4 DI P30 MTIOC4B/TMRI3/PO8/ | RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB/USBO_DRPD
J10 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCK6/ET_RX_ER/
TIOCD3/TCLKD/TMOO/ | RMII_RX_ER
PO27/POE3#
J11 PB4 A12 TIOCA4/PO28 CTSO#/RTSOH#/SSO#!
ET_TX_EN/RMII_TXD_EN
J12 PB2 A10 TIOCC3/TCLKC/PO26 | CTS4#/RTS4#ICTS6#!
RTS6#/SSA#/SS6#
ET_RX_CLK/REF50CK
J13 PB1 A9 MTIOCOC/MTIOCAC/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 | SMOSI6/SSDA4/SSDAG/
ET_ERXDO/RMII_RXDO
K1 TCKI/FINEC P27 CST# MTIOC2B/TMCI3/PO7 | SCK1/RSPCKB
K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 | TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
K3 T™S P31 MTIOCA4D/TMCI2/PO9/ | CTSI#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO/USBO_DPUPE
K4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ | SSCL1/CRX1-DS/PIXDO
PO13
K5 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#1
CTX1/ET_LINKSTA
K6 P53*1 BCLK
K7 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
K8 vce
K9 TRDATAO P80 EDREQO MTIOC3B/PO26 SCK10/ET_TX_EN/
RMII_TXD_EN
K10 P76 CS6# PO22 RXD11/SMISO11/SSCL11/
ET_RX_CLK/REF50CK
K11 PB7 A15 MTIOC3B/TIOCBS/ TXD9/SMOSI9/SSDAY/
PO31 ET_CRS/RMII_CRS_DV
K12 PB6 Al4 MTIOC3D/TIOCAS/ RXD9/SMISO9/SSCLY/
PO30 ET_ETXD1/RMII_TXD1
K13 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/ET_ETXDO/
TIOCB4/TMRI1/PO29/ | RMII_TXDO
POE1#
L1 P25 CSS#/EDACKL | MTIOCAC/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD/HSYNC
L2 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3/
USBO_DPUPE/PIXD7
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RX63N Group, RX631 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (5/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCld, S12AD
145-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
TFLGA System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
N7 TRDATA3 P55 WAIT#/ MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10
EDREQO
N8 VSS
N9 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TIOCB6/TMO2/PO31 MISOA/ET_COL
N10 TRSYNC P82 EDREQ1 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10/
ET_ETXD1/RMII_TXD1
N11 PC3 Al19 MTIOC4D/TCLKB/PO24 | TXD5/SMOSI5/SSDA5/
IETXD/ET_TX_ER
N12 P75 CS5# PO20 SCK11/ET_ERXDO0/
RMII_RXDO
N13 P74 CS4a# PO19 CTS11#/RTS11#/SS11#/
ET_ERXD1/RMII_RXD1

Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is

enabled.

Note 2. Enabled only for the ROM capacity: 2 Mbytes/1.5 Mbytes

RO1DS0098EJ0180 Rev.1.80
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RX63N Group, RX631 Group

1. Overview

Table 1.12 List of Pins and Pin Functions (64-Pin LQFP) (3/3)
Pin Timer Timer
Number Communications
Power Supply
64-Pin Clock (MTU2a, TPUa, TMR, PPG, (SClc, SCid, RSPI, RIIC, CAN,
LQFP System Control | 1/0O Port RTCa, POE2a) IEB, USB) Interrupt S12ADa, DAa
61 VREFHO
62 AVCCO
63 P05 IRQ13 DA1
64 AVSSO

RO1DS0098EJ0180 Rev.1.80
May 13, 2014
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (13/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 7394h ICU Interrupt source priority register 148 IPR148 8 8 2ICLK ICUb
0008 7396h ICU Interrupt source priority register 150 IPR150 8 8 2ICLK
0008 7398h ICU Interrupt source priority register 152 IPR152 8 8 2 ICLK
0008 739Ch | ICU Interrupt source priority register 156 IPR156 8 8 2ICLK
0008 73A0h ICU Interrupt source priority register 160 IPR160 8 8 2 ICLK
0008 73A1h |ICU Interrupt source priority register 161 IPR161 8 8 2ICLK
0008 73A4h ICU Interrupt source priority register 164 IPR164 8 8 2 ICLK
0008 73A6h | ICU Interrupt source priority register 166 IPR166 8 8 2ICLK
0008 73AAh | ICU Interrupt source priority register 170 IPR170 8 8 2 ICLK
0008 73ADh | ICU Interrupt source priority register 173 IPR173 8 8 2ICLK
0008 73B0h ICU Interrupt source priority register 176 IPR176 8 8 2 ICLK
0008 73B3h | ICU Interrupt source priority register 179 IPR179 8 8 2ICLK
0008 73B6h ICU Interrupt source priority register 182 IPR182 8 8 2 ICLK
0008 73B7h | ICU Interrupt source priority register 183 IPR183 8 8 2ICLK
0008 73B8h ICU Interrupt source priority register 184 IPR184 8 8 2 ICLK
0008 73B9h | ICU Interrupt source priority register 185 IPR185 8 8 2ICLK
0008 73BAh | ICU Interrupt source priority register 186 IPR186 8 8 2 ICLK
0008 73BBh | ICU Interrupt source priority register 187 IPR187 8 8 2ICLK
0008 73BCh | ICU Interrupt source priority register 188 IPR188 8 8 2 ICLK
0008 73BDh | ICU Interrupt source priority register 189 IPR189 8 8 2ICLK
0008 73BEh | ICU Interrupt source priority register 190 IPR190 8 8 2 ICLK
0008 73BFh | ICU Interrupt source priority register 191 IPR191 8 8 2ICLK
0008 73C0Oh | ICU Interrupt source priority register 192 IPR192 8 8 2 ICLK
0008 73C1lh |ICU Interrupt source priority register 193 IPR193 8 8 2ICLK
0008 73C2h | ICU Interrupt source priority register 194 IPR194 8 8 2 ICLK
0008 73C3h |ICU Interrupt source priority register 195 IPR195 8 8 2ICLK
0008 73C4h | ICU Interrupt source priority register 196 IPR196 8 8 2 ICLK
0008 73C5h | ICU Interrupt source priority register 197 IPR197 8 8 2ICLK
0008 73C6h | ICU Interrupt source priority register 198 IPR198 8 8 2 ICLK
0008 73C7h | ICU Interrupt source priority register 199 IPR199 8 8 2ICLK
0008 73C8h | ICU Interrupt source priority register 200 IPR200 8 8 2 ICLK
0008 73C%h | ICU Interrupt source priority register 201 IPR201 8 8 2ICLK
0008 73CAh | ICU Interrupt source priority register 202 IPR202 8 8 2 ICLK
0008 73CBh | ICU Interrupt source priority register 203 IPR203 8 8 2ICLK
0008 73CEh | ICU Interrupt source priority register 206 IPR206 8 8 2 ICLK
0008 73CFh | ICU Interrupt source priority register 207 IPR207 8 8 2ICLK
0008 73D0Oh | ICU Interrupt source priority register 208 IPR208 8 8 2 ICLK
0008 73D6h | ICU Interrupt source priority register 214 IPR214 8 8 2ICLK
0008 73D% | ICU Interrupt source priority register 217 IPR217 8 8 2 ICLK
0008 73DCh |ICU Interrupt source priority register 220 IPR220 8 8 2ICLK
0008 73DFh | ICU Interrupt source priority register 223 IPR223 8 8 2 ICLK
0008 73E2h | ICU Interrupt source priority register 226 IPR226 8 8 2ICLK
0008 73E5h ICU Interrupt source priority register 229 IPR229 8 8 2 ICLK
0008 73E8h | ICU Interrupt source priority register 232 IPR232 8 8 2ICLK
0008 73EBh | ICU Interrupt source priority register 235 IPR235 8 8 2 ICLK
0008 73EEh |ICU Interrupt source priority register 238 IPR238 8 8 2 ICLK
0008 73F1h ICU Interrupt source priority register 241 IPR241 8 8 2 ICLK
0008 73F4h ICU Interrupt source priority register 244 IPR244 8 8 2 ICLK
0008 73F7h ICU Interrupt source priority register 247 IPR247 8 8 2 ICLK
0008 73FAh | ICU Interrupt source priority register 250 IPR250 8 8 2 ICLK
0008 73FDh | ICU Interrupt source priority register 253 IPR253 8 8 2 ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (15/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
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 2 ICLK
0008 80C0h DA D/A data register 0 DADRO 16 16 2,3 PCLKB 2 ICLK DAa
0008 80C2h | DA D/A data register 1 DADR1 16 16 2,3 PCLKB 2ICLK
0008 80C4h DA D/A control register DACR 8 8 2,3 PCLKB 2 ICLK
0008 80C5h | DA DADRmM format select register DADPR 8 8 2,3 PCLKB 2ICLK
0008 80C6h | DA D/A A/D synchronous start control register DAADSCR 8 8 2,3 PCLKB 2 ICLK
0008 8100h | TPUA Timer start register TSTR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8101h TPUA Timer synchronous register TSYR 8 8 2,3 PCLKB 2 ICLK
0008 8108h TPUO Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 8109h TPU1 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 810Ah | TPU2 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 810Bh TPU3 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 810Ch | TPU4 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 810Dh TPUS Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 8110h TPUO Timer control register TCR 8 8 2,3 PCLKB 2ICLK
0008 8111h TPUO Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8112h TPUO Timer 1/O control register H TIORH 8 8 2, 3 PCLKB 2ICLK
0008 8113h TPUO Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8114h TPUO Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8115h TPUO Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8116h TPUO Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 8118h TPUO Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 811Ah | TPUO Timer general register B TGRB 16 16 2,3 PCLKB 2ICLK
0008 811Ch | TPUO Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
0008 811Eh | TPUO Timer general register D TGRD 16 16 2,3 PCLKB 2ICLK
0008 8120h TPU1 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8121h | TPU1 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8122h TPU1 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8124h TPU1 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8125h TPU1 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8126h | TPU1 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 8128h TPUL Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 812Ah | TPUL Timer general register B TGRB 16 16 2,3 PCLKB 2ICLK
0008 8130h TPU2 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8131h | TPU2 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8132h TPU2 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8134h TPU2 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8135h TPU2 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8136h | TPU2 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 8138h TPU2 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 813Ah | TPU2 Timer general register B TGRB 16 16 2,3 PCLKB 2ICLK
0008 8140h TPU3 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8141h | TPU3 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8142h TPU3 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8143h TPU3 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2ICLK
0008 8144h TPU3 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8145h TPU3 Timer status register TSR 8 8 2,3 PCLKB 2ICLK
0008 8146h TPU3 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8148h TPU3 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 814Ah | TPU3 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (35/50)

Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C344h ICU Group 1 interrupt enable register GENO1 32 32 1to 2PCLKB 2 ICLK ICUb
0008 C348h |ICU Group 2 interrupt enable register GENO02 32 32 1to 2PCLKB 2ICLK

0008 C34Ch |ICU Group 3 interrupt enable register GENO03 32 32 1to 2PCLKB 2 ICLK

0008 C350h |ICU Group 4 interrupt enable register GENO04 32 32 1to 2PCLKB 2ICLK

0008 C354h | ICU Group 5 interrupt enable register GENO05 32 32 1to 2PCLKB 2 ICLK

0008 C358h |ICU Group 6 interrupt enable register GENO06 32 32 1to 2PCLKB 2ICLK

0008 C370h | ICU Group 12 interrupt enable register GEN12 32 32 1 to 2PCLKB 2 ICLK

0008 C380h |ICU Group 0 interrupt clear register GCRO00 32 32 1 to 2PCLKB 2ICLK

0008 C384h |ICU Group 1 interrupt clear register GCRO1 32 32 1to 2PCLKB 2 ICLK

0008 C388h |ICU Group 2 interrupt clear register GCRO02 32 32 1to 2PCLKB 2ICLK

0008 C38Ch |ICU Group 3 interrupt clear register GCRO03 32 32 1 to 2PCLKB 2 ICLK

0008 C390h |ICU Group 4 interrupt clear register GCRO04 32 32 1to 2PCLKB 2ICLK

0008 C394h |ICU Group 5 interrupt clear register GCRO05 32 32 1to 2PCLKB 2 ICLK

0008 C398h |ICU Group 6 interrupt clear register GCRO06 32 32 1 to 2PCLKB 2ICLK

0008 C3COh | ICU Unit select register SEL 32 32 1to 2PCLKB 2 ICLK

0008 C400h | RTC 64-Hz counter R64CNT 8 8 2,3 PCLKB 2ICLK RTCa
0008 C402h RTC Second counter RSECCNT 8 8 2,3 PCLKB 2 ICLK

0008 C404h | RTC Minute counter RMINCNT 8 8 2,3 PCLKB 2ICLK

0008 C406h RTC Hour counter RHRCNT 8 8 2,3 PCLKB 2 ICLK

0008 C408h | RTC Day-of-week counter RWKCNT 8 8 2,3 PCLKB 2ICLK

0008 C40Ah |RTC Date counter RDAYCNT 8 8 2,3 PCLKB 2 ICLK

0008 C40Ch | RTC Month counter RMONCNT 8 8 2,3 PCLKB 2ICLK

0008 C40Eh |RTC Year counter RYRCNT 16 16 2,3 PCLKB 2 ICLK

0008 C410h |RTC Second alarm register RSECAR 8 8 2,3 PCLKB 2ICLK

0008 C412h RTC Minute alarm register RMINAR 8 8 2,3 PCLKB 2 ICLK

0008 C414h |RTC Hour alarm register RHRAR 8 8 2,3 PCLKB 2ICLK

0008 C416h |RTC Day-of-week alarm register RWKAR 8 8 2,3 PCLKB 2 ICLK

0008 C418h | RTC Date alarm register RDAYAR 8 8 2,3 PCLKB 2ICLK

0008 C41Ah RTC Month alarm register RMONAR 8 8 2,3 PCLKB 2 ICLK

0008 C41Ch | RTC Year alarm register RYRAR 16 16 2,3 PCLKB 2ICLK

0008 C41Eh RTC Year alarm enable register RYRAREN 8 8 2,3 PCLKB 2 ICLK

0008 C422h | RTC RTC control register 1 RCR1 8 8 2,3 PCLKB 2ICLK

0008 C424h RTC RTC control register 2 RCR2 8 8 2,3 PCLKB 2 ICLK

0008 C426h | RTC RTC control register 3 RCR3 8 8 2,3 PCLKB 2ICLK

0008 C428h RTC RTC control register 4 RCR4 8 8 2,3 PCLKB 2 ICLK

0008 C42Ah | RTC Frequency register H RFRH 16 16 2,3 PCLKB 2ICLK

0008 C42Ch |RTC Frequency register L RFRL 16 16 2,3 PCLKB 2 ICLK

0008 C42Eh |RTC Time error adjustment register RADJ 8 8 2,3 PCLKB 2ICLK

0008 C440h |RTC Time capture control register O RTCCRO 8 8 2,3 PCLKB 2 ICLK

0008 C442h |RTC Time capture control register 1 RTCCR1 8 8 2,3 PCLKB 2ICLK

0008 C444h |RTC Time capture control register 2 RTCCR2 8 8 2,3 PCLKB 2 ICLK

0008 C452h | RTC Second capture register 0 RSECCPO 8 8 2,3 PCLKB 2ICLK

0008 C454h |RTC Minute capture register 0 RMINCPO 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (43/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function

000A 00DOh | USBO Device address 0 configuration register DEVADDO 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 00D2h | USBO Device address 1 configuration register DEVADD1 16 16 9 PCLKB or | Rounded up | USBa
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 00D4h | USBO Device address 2 configuration register DEVADD2 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 00D6h | USBO Device address 3 configuration register DEVADD3 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6

000A 00D8h | USBO Device address 4 configuration register DEVADD4 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 00DAh | USBO Device address 5 configuration register DEVADD5 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0200h USB1 System configuration control register SYSCFG 16 16 3to 4 PCLKB 2, 3ICLK

000A 0204h | USB1 System configuration status register 0 SYSSTSO0 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0208h USB1 Device state control register 0 DVSTCTRO 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®

000A 0214h USB1 CFIFO port register CFIFO 16 8,16 3to 4 PCLKB 2,3ICLK

000A 0218h [ USB1 DOFIFO port register DOFIFO 16 8,16 3t04PCLKB | 2,3ICLK

000A 021Ch | USB1 D1FIFO port register D1FIFO 16 8,16 3to 4 PCLKB 2,3ICLK

000A 0220h [ USB1 CFIFO port select register CFIFOSEL 16 16 3o 4 PCLKB 2, 3ICLK

000A 0222h USB1 CFIFO port control register CFIFOCTR 16 16 3to 4 PCLKB 2,3ICLK

000A 0228h | USB1 DOFIFO port select register DOFIFOSEL 16 16 3to 4 PCLKB 2, 3ICLK USBa

000A 022Ah | USB1 DOFIFO port control register DOFIFOCTR 16 16 3to 4 PCLKB 2,3ICLK

000A 022Ch [ USB1 D1FIFO port select register D1FIFOSEL 16 16 3to 4 PCLKB 2, 3ICLK

000A 022Eh | USB1 D1FIFO port control register D1FIFOCTR 16 16 3to 4 PCLKB 2,3ICLK
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RX63N Group, RX631 Group 5. Electrical Characteristics

5.3.2 Clock Timing

Table 5.12 Clock Timing (Except for Sub-Clock Related)
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgur7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, T, = Top

Item Symbol Min. Typ. Max. Unit I:i?ltditions
P'ackages with 177 to 144 | tgeyc 20 — — ns Figure 5.3
BCLK pin output cycle time pins
Packages with 100 pins or 40 — — ns
less
BCLK pin output high pulse width tcH 5 — — ns
BCLK pin output low pulse width teL 5 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time tes — — 5 ns
SDCLK pin output cycle time only 177 to 144 pin taeyc 20 — — ns
SDCLK pin output high pulse width tcH 5 — — ns
SDCLK pin output low pulse width tcH 5 — — ns
SDCLK pin output rising time tcH — — 5 ns
SDCLK pin output falling time ten — — 5 ns
EXTAL external clock input cycle time tExeye 50 — — ns Figure 5.4
EXTAL external clock input high pulse width tExH 20 — — ns
EXTAL external clock input low pulse width tExL 20 — — ns
EXTAL external clock rising time texr — — 5 ns
EXTAL external clock falling time text — — 5 ns
EXTAL external clock input wait time*1 texwT 1 — — ms
Main clock frequency fMAIN 4 — 16 MHz
Main clock oscillator start-up time tMAINOSC — — —*3 ms Figure 5.5
Main clock oscillation stabilization wait time twanoscwT | — — —x4 ms
LOCO and IWDTCLK clock cycle time teye 6.96 8 9.4 ps
LOCO and IWDTCLK clock oscillation frequency fLoco 106.25 | 125 143.75 | kHz
LOCO and IWDTCLK clock oscillation stabilization wait time t ocowT — — 20 us Figure 5.6
HOCO clock oscillator oscillation frequency fhoco 45 50 55 MHz
HOCO clock oscillation stabilization wait time 1*2 tHocowT1 — — 18 ms Figure 5.7
HOCO clock oscillation stabilization wait time 2 tHocowT2 — — 2.0 ms Figure 5.8
HOCO clock power supply settling time thocopr — — 1 ms Figure 5.9
PLL clock frequency foLL 104 — 200 MHz
PLL lock time PLL operation started tpLL1 — — 500 Hs Figure 5.10
\I,DV::_t glr;)]cek oscillation stabilization g];tgirller::?c::\] E:sd;ettle d teLLwTl — — —*5 ms
PLL lock time E;fb rc:eprenrslitri]o;\I os;irted tpr L2 — — tJthglﬂisc ms Figure 5.11
PLL clock oscillation stabilization oscillation has settled teLLwT2 — — —*5 ms
wait time
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5. Electrical Characteristics

NMI

tmiw

Figure 5.15  NMI Interrupt Input Timing

IRQ * f
tirow
Figure 5.16  IRQ Interrupt Input Timing
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RX63N Group, RX631 Group 5. Electrical Characteristics

SDRAM command ACT RD PRA
sockpn AN\ AN £ N\ \f A A A\
P 7
tap2 tab2 tap2 tap2
Al18to AO ] %A&?gss % Column Address C% C%
tap2 tap2 tan2 E’Tz
APt A_% A_JK j& PRA lk
Command —
tesp2 tesp2 tespz tesp2 tespz tespz
sbcs# | ;L ;IY ;ll
trasD trasD trasD trasD
RAS# | ;lY :;‘l( JY ;l(
tcasp tcasp
CAS#
twep twep
WE# l }
High
CKE (High)
toomp
DOMn |
tros2 | troH2
D31 to DO

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

Figure 5.24 SDRAM Space Single Read Bus Timing
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5. Electrical Characteristics

SDRAM command

SDCLK pin

Al8to AO

AP+

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to DO

ACT WR PRA
_J[__\__][_W\_J[__\__][_W\_J[__\__][_\\_J[_—\__] \_
tab2 tap2 tab2 tab2
Row Column Address C% A_%L
Address|
tap2 tap2 taD }_AqZ
% ; PRA Sk_
command I
tespz tcsp2 tesp2 tespz tesp2 tesp2
trasD trasD trasD trasD
teaso tcasp
twep twep twep twep
(High)
tDjMD
twopz2 twoHz
|

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

Figure 5.25

SDRAM Space Single Write Bus Timing
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RX63N Group, RX631 Group 5. Electrical Characteristics

RD  RD,6 RD RD PRA

ACT
N AT AT AT AT AV AT AT AV ATAC AU AT S
tapz |tap2 tap2 |tapz | tap2 | tap2 | tapz tap2
[ 4] [
A18 o A0 reshooumnarsok €1 K¢ Xcd X | ¥ *
tap2 | tab2 tap2 |tap2 tap2
> [ | (|
AP*1 ] q‘ Y/ PrA
— AN
i T :
tcsoz |tespz |tesp2 tesp2 tesp2
[ [+ | amd
= AR
trasD [trasD trasp |trasD trasD
> Smd amd
t t
| easo CASD kASD
CAS#
twep | twep
Amd [ |
WE#
(High)
CKE
toomp| tbomp
_H
DQMn
T T
trosz| troH2 trosz| troH2
avive
D31 to DO q :)-C D

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

Figure 5.26 SDRAM Space Multiple Read Bus Timing
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RX63N Group, RX631 Group 5. Electrical Characteristics

Table 5.24  Timing of On-Chip Peripheral Modules (6)
Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V
PCLK =8 to 50 MHz
Ta=Topr
High drive output is selected by the drive capacity control register.

Item Symbol | Min.* *2 Max.* Unit I:i?ltditions

RIIC SCL input cycle time tscL 6(12) x tjjceyc + 240 — ns Figure
l(g;a:SEtRm'S&T:é _ 1 | SCL input high pulse width tscth | 3(6) X ticeye + 120 — ns | >4

SCL input low pulse width tscLL 3(6) * tyceyc + 120 — ns

SCL, SDA input rise time tsr — 120 ns

SCL, SDA input fall time tst — 120 ns

SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | Ns

SDA input bus free time tsur 3(6) % tyceyc + 120 — ns

Start condition input hold time tsTAH ticeye + 120 — ns

Restart condition input setup time tsTas 120 — ns

Stop condition input setup time tsTos 120 — ns

Data input setup time tspas tiiceye + 120 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 550 pF
Simple IIC SDA input rise time tsr — 1000 ns
(Standard-mode) ["gpATinput fall time tor — 300 ns

SDA input spike pulse removal time tsp 0 4 X Yiceye ns

Data input setup time tspas 250 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF
Simple IIC SCL, SDA input rise time tsr 20+ 0.1Cy 300 ns
(Fast-mode) SCL, SDA input fall time tor 20 +0.1C, 300 ns

SCL, SDA input spike pulse removal time | tgp 0 4 X Yiceye ns

Data input setup time tspas 100 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF

Note:  tyceye: RIIC internal reference clock (1IC¢) Cycle, tpeyc: PCLK cycle

Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.

Note 2. Cb indicates the total capacity of the bus line.
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5. Electrical Characteristics

Table 5.26

Timing of On-Chip Peripheral Modules (8)

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 to 3.6V, VREFHO = 2.7V to AVCCO,

VSS = AVSS0 = VREFL/VREFLO = VSS_USB = 0V, PIXCLK = 27MHz, T, = Tgp,

May 13, 2014

Item Symbol min typ max Unit | Test Conditions
VSYNC/HSYNC input setup time tsyNCSETUP 10 — ns Figure 5.58
VSYNC/HSYNC input hold time tSYNCHOLD 5 — ns
PIXD input setup time tDATASETUP 10 — ns
PIXD input hold time {DATAHOLD 5 — ns
PIXCLK input cycle time tpixeyc 37 1000 ns Figure 5.59
PIXCLK input pulse width high level tpIxH 10 — ns
PIXCLK input pulse width low level thixL 10 — ns
PCKO pin output cycle time thckeye 40 1000 ns Figure 5.60
PCKO pin output high level pulse width tpckH 13 — ns
PCKO pin output low level pulse width tpckL 13 — ns
PCKO pin output rising time tpckr — 5 ns
PCKO pin output falling time tpekf — 5 ns
Port jF<
" trrw il
Figure 5.34  1/0O Port Input Timing
PCLK _/—\_/—\_"_/—\_/—\_{)_/—\—
Output compare X U
output b
))
Input capture «
input 2
~ tricw -
Figure 5.35 MTU Input/Output Timing
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ET_TX_EN i

ET_ETXD[3:0]

DATA

a, SS
. H s& T
u |

Figure 5.53  MIl Transmission Timing (Normal Operation)

ET_TX_CLK S

I
ET_TX_EN / S\ \
It
ET_ETXDI[3:0] >< Preamble “ >< JAM ><
11
ET_TX_ER ((
11
It
ET_CRS / S\ \
le— fcoLs »—le—tcorn
ET_COL ( x
]

Figure 5.54  MIl Transmission Timing (Conflict Occurrence)

ET_RX_CLK S
—> trOVs
I

MRDs

<« tvrDh

ET_RX_DV _Z_ SS /
i N

<

ET_ERXDI[3:0] Preamble X|SFD

DTS

DATA

e Y

ET_RX_ER ((
I

Figure 5.55  MIl Reception Timing (Normal Operation)
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5. Electrical Characteristics

5.8

Table 5.33

VSS = AVSSO = VREFL/VREFLO =VSS_USB =0V

Power-on Reset Circuit and Voltage Detection Circuit Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgur7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO0

Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Ta=Topr
Item Symbol Min. Typ. Max. Unit | Test Conditions
Voltage detection | Power-on reset | Low power Vpor 25 2.6 2.7 \ Figure 5.63
level (POR) consumption
function disabled
Low power 2.0 2.35 2.7
consumption
function enabled
Voltage detection circuit (LVDO) Veto 2.7 2.80 2.9 Figure 5.64
Voltage detection circuit (LVD1) Vdet1_A 2.75 2.95 3.15 Figure 5.65
Voltage detection circuit (LVD2) Vdetz_ A 2.75 2.95 3.15 Figure 5.66
Internal reset time | Power-on reset time tpor — 4.6 — ms Figure 5.63
LVDO reset time tivbo — 4.6 — Figure 5.64
LVD1 reset time tLvpl — 0.9 — Figure 5.65
LVD2 reset time tLvp2 — 0.9 — Figure 5.66
Minimum VCC down time tvorr 200 — — ps Figure 5.63 and
Figure 5.64
Response delay time tget — — 200 us Figure 5.63 to
Figure 5.66
LVD operation stabilization time (after LVD is enabled) TdEg-p) — — 3 us Figure 5.65 and
Hysteresis width (LVD1 and LVD2) V un — 80 — my | Figure 566

Note:  The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog, Vget1,
and Vg, for the POR/ LVD.
tvorr
Vreor
VCC
Internal reset signal
(active-low)
«ple > «-» e =l<
taer  tror taet  fdet tror
Figure 5.63 Power-on Reset Timing
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