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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Not For New Designs

RX

32-Bit Single-Core

100MHz

EBI/EMI, 12C, LINbus, SCI, SPI, USB
DMA, LVD, POR, PWM, WDT

78

384KB (384K x 8)

FLASH

32K x 8

64K x 8

2.7V ~ 3.6V

A/D 8x10b, 14x12b; D/A 1x10b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TFLGA

100-TFLGA (5.5x5.5)

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"

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f56307cdla-u0

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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RX630 Group 1. Overview

F 5 6 3 0 D F N
_|_— Package type, number of pins, and pin pitch

FC: LQFP/176/0.50
BG: LFBGA/176/0.80
LC: TFLGA/177/0.50
FB: LQFP/144/0.50
LK: TFLGA/145/0.50
FP: LQFP/100/0.50
LA: TFLGA/100/0.50
FN: LQFP/80/0.50

D: Operating temperature range: -40 to +85°C
G: Operating temperature range: -40 to +105°C

C: CAN module notincluded
D: CAN module included

ROM, RAM, and E2 data flash capacity
E: 2 Mbytes/128 Kbytes/32 Kbytes

D: 1.5 Mbytes/128 Kbytes/32 Kbytes
B: 1 Mbyte/96 Kbytes/32 Kbytes

A: 768 Kbytes/96 Kbytes/32 Kbytes

8: 512 Kbytes/64 Kbytes/32 Kbytes

7: 384 Kbytes/64 Kbytes/32 Kbhytes

Group name
30: RX630 Group

Series name
RX600 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part Number
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RX630 Group 1. Overview

14 Pin Functions
Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/5)

Classifications Pin Name 1/0 Description

Power suppl VCC Input Power supply pin. Connect it to the system power supply. Connect
pply p pply p Y p pply.
this pin to VSS via a 0.1-pF capacitor. The capacitor should be
placed close to the pin

VCL Input Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin
VSS Input Ground pin. Connect it to the system power supply (0 V)
VBATT Input Backup power pin. When the battery backup function is not to be
used, connect it to the VCC pin.
Clock XTAL Output  Pins for a crystal resonator. An external clock signal can be input
EXTAL Input through the EXTAL pin
BCLK Output  Outputs the external bus clock for external devices
XCOUT Output  Input/output pins for the sub-clock oscillator circuit. Connect a
XCIN Input crystal resonator between XCOUT and XCIN
Operating mode control MD Input Pin for setting the operating mode. The signal levels on these pins
must not be changed during operation
System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low
EMLE Input Input pin for the on-chip emulator enable signal. When the on-chip
emulator is used, this pin should be driven high. When not used, it
should be driven low
BSCANP Input Boundary scan enable pin. Boundary scan is enabled when this pin
goes high. When not used, it should be driven low
On-chip emulator FINEC Input Fine interface clock pin
FINED /0 Fine interface pin
TRST# Input On-chip emulator or boundary scan pins. When the EMLE pin is
™S Input driven high, these pins are dedicated for the on-chip emulator
TDI Input
TCK Input
TDO Output
TRCLK Output  This pin outputs the clock for synchronization with the trace data
TRSYNC Qutput  This pin indicates that output from the TRDATAO to TRDATA3 pins

is valid

TRDATAO to TRDATA3 Output  These pins output the trace information

Address bus A0 to A23 Output  Output pins for the address
Data bus DO to D31 /0 Input and output pins for the bidirectional data bus
Multiplexed bus A0/DO to A15/D15 /10 Address/data multiplexed bus
RO1DS0060EJ0160 Rev.1.60 RENESAS Page 12 of 154
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RX630 Group 1. Overview
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Note:  This figure indicates the power supply pins and 1/O port pins. For the pin configuration, see Table 1.8, List of Pins and
Pin Functions (144-Pin LQFP).

Figure 1.7 Pin Assignment (144-Pin LQFP)
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RX630 Group

1. Overview

Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (2/5)

Pin Number Timer Communications

177-Pin

TFLGA Power Supply

176-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,

LFBGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA

C13 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/ SSLBO AN2
TIOCA10/PO28

Cl14 PK4 RXD4/SMISO4/SSCL4

C15 P70 SCK4

D1 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 ANO019

D2 P02 TMCI1 SCK6 IRQ10 ANO020

D3 PO3 IRQ11 DAO

D4 POO TMRIO TXD6/SMOSI6/SSDA6 IRQ8 ANO18

D5 P44 IRQ12-DS ANO04

D6 P93 A19/D19 CTST#IRTST#/ISST# ANO17

D7 P95 A21/D21

D8 PK1

D9 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13

D10 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7

D11 P61 CS1# CTS#/RTS9#/SS9#

D12 PES5 D13[A13/D13] MTIOC4C/MTIOC2B/ RSPCKB IRQ5 AN3
TIOCB10

D13 PK5 TXD4/SMOSI4/SSDA4

D14 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5

D15 P65 CS5#

E1l PJ5

E2 EMLE

E3 PF5 IRQ4

E4 VSS

E5*1 NC

E12 PE6 D14[A14/D14] TIOCA1l CTS4#/IRTSA#ISS4A#] IRQ6 AN4

MOSIB

E13 TRDATAO PG2 D26

E14 TRDATA1 PG3 D27

E15 P67 CS7# CRX2*2 IRQ15

F1 VBATT

F2 VCL

F3 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/

RTSO#/SS6#/SS0#

F4 BSCANP

F12 P66 Cse# CTX2*2

F13 TRSYNC# PG4 D28

F14 PAO AO/BCO# MTIOC4A/TIOCAO/PO16 SSLAl1

F15 VSS

Gl XCIN

G2 XCOUT

G3 MD

FINED

G4 TRST# PF4

G12 TRCLK PG5 D29

G13 TRDATA2 PG6 D30

Gl4 PAL1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17

G15 VCC
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RX630 Group

1. Overview

Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (3/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply
176-Pin Clock System (MTU, TPU, TMR, PPG, | (SClIc, SCId, RSP, RIIC, S12AD,
LFBGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
H1 XTAL P37
H2 VSS
H3 RES#
H4 P35 NMI
H12 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSIS/SSDAS/ IRQ5-DS
TIOCAL/TMRIO/PO20 SSLAO
H13 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
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#
J4 T™S PF3
J12 PAS A5 TIOCB1/PO21 RSPCKA
J13 PK6
J14 PA7 A7 TIOCB2/P0O23 MISOA
Jis PAG A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#!
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
K1 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0
K2 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ SMOSI0/SSDAG/SSDAO/
RTCIC2 CTX0
K3 TDI PF2 RXD1/SMISO1/SSCL1
K4 TCK/FINEC PF1 SCK1
K12 PB2 A10 TIOCC3/TCLKC/PO26 CTS4#/RTSA#ICTS6#/
RTS6#/SS4#/SS6#
K13 P71 CS1#
K14 PK7
K15 PBO A8 MTICSW/TIOCA3/PO24 | RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA
L1 P31 MTIOC4D/TMCI2/PO9Y/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
L2 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB
L3 TDO PFO TXD1/SMOSI1/SSDA1L
L4 P25 CS5# MTIOCAC/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
L12 PB6 Al4 MTIOC3D/TIOCA5/PO30 | RXD9/SMISO9/SSCL9
L13 PB3 ALl MTIOCOA/MTIOC4A/ SCK4/SCK6
TIOCD3/TCLKD/TMOO/
PO27POE3#
L14 PB1 A9 MTIOCOC/MTIOCAC/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCIO/PO25 SMOSI6/SSDA4/ISSDAG
L15 P72 CS2#
M1 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
M2 P26 CS6i# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
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RX630 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (1/4)
Pin Number Timer Communications
Power Supply
144-Pin Clock System (MTU, TPU, TMR, PPG, | (SClc, SCId, RSP, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
1 AVSSO
2 P05 IRQ13 DA1
3 VREFH
4 P03 IRQ11 DAO
5 VREFL
6 P02 TMCI1 SCK6 IRQ10 AN020
7 P01 TMCIO RXD6/SMISO6/SSCL6 IRQ9 AN019
8 P00 TMRIO TXD6/SMOSI6/SSDAG IRQ8 ANO18
9 PF5 IRQ4
10 EMLE
1 PJ5
12 VSS
13 PJ3 MTIOC3C CTS6#/RTS6#/CTSO#/
RTSO#/SS6#/SS0#
14 VCL
15 VBATT
16 MD/FINED
17 XCIN
18 XCouT
19 RES#
20 XTAL P37
21 VSsS
22 EXTAL P36
23 vce
24 P35 NMI
25 TRST# P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO IRQ4
POE2#
26 P33 MTIOCOD/TIOCDO/ RXD6/RXDO/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0
27 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXDO/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 | SMOSIO/SSDAG/SSDAO/
CTX0
28 T™S P31 MTIOC4D/TMCI2/POY/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
29 TDI P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB
30 TCK/FINEC P27 CST# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
31 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
32 P25 CS5# MTIOCA4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
33 P24 CS4# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
34 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
35 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
36 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO/ IRQ9
TMCIO/PO1 SCL1
37 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1
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RX630 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (4/4)
Pin Number Power Supply Timer Communications
144-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
108 PE3 D11[A11/D11] MTIOC4B/TIOCB9/P0O26/ | CTS12#/RTS12#/SS12#/ AN1
POES8# MISOB
109 PE2 D10[A10/D10] MTIOC4A/TIOCA9/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
110 PE1 D9[A9/D9] MTIOC4C/TIOCD9/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
111 PEO D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEXO
112 P64 CS4#
113 P63 CS3#
114 P62 CS2#
115 P61 CS1# CTS9#/RTS9#/SS9#
116 PK3 RXD9/SMISO9/SSCL9
117 P60 CSo# SCK9
118 PK2 TXD9/SMOSI9/SSDA9
119 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7
120 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 ANG6
121 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
122 PD4 D4[A4/D4] POE3# SSLCO IRQ4 ANO012
123 PD3 D3[A3/D3] TIOCBS8/TCLKH/POES8# RSPCKC IRQ3 ANO11
124 PD2 D2[A2/D2] MTIOC4D/TIOCA8 MISOC/CRX0 IRQ2 ANO10
125 PD1 D1[A1/D1] MTIOC4B/TIOCB7/ MOSIC/CTX0 IRQ1 ANO09
TCLKG
126 PDO DO[A0/DO] TIOCA7 IRQO ANO08
127 P93 Al9 CTST#/RTST#ISST# ANO17
128 P92 A18 RXD7/SMISO7/SSCL7 ANO16
129 P91 Al7 SCK7 ANO015
130 VSS
131 P90 Al6 TXD7/SMOSI7/SSDA7 ANO14
132 VCC
133 P47 IRQ15-DS ANO07
134 P46 IRQ14-DS ANO06
135 P45 IRQ13-DS ANO005
136 P44 IRQ12-DS ANO04
137 P43 IRQ11-DS ANO003
138 P42 IRQ10-DS AN002
139 P41 IRQ9-DS ANOO1
140 VREFLO
141 P40 IRQ8-DS ANO0O
142 VREFHO
143 AVCCO
144 P07 IRQ15 ADTRGO#

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

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

enabled.
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RX630 Group 1. Overview
Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (3/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
TFLGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
H4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS
PO13
H5 P55 WAIT# MTIOC4D/TMO3 CRX1 IRQ10
H6 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1
H7 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TMO2/PO31 MISOA
H8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TMCI2/PO30 MOSIA
H9 PB6 Al4 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9
H10 PB7 A15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
J1 P24 CSa# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
J2 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO IRQ9
TMCI0/PO1
J3 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POE8# IETXD
J4 P13 MTIOCOB/TIOCA5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
J5 VSS_USB
J6 VCC_USB
J7 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
J8 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TMCI1/PO25/POEO# SS8#/SSLAO
J9 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLAL1
J10 PC1 Al7 MTIOC3A/TCLKD/PO18 SCK5/SSLA2 IRQ12
K1 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
K2 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
K3 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO IRQ8
TMRIO/POO
K4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ CTX1/USBO_DPUPE
PO15
K5 USB0_DM
K6 USBO_DP
K7 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TMRI2/PO29
K9 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
K10 PC2 A18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/

SSLAS3/IERXD

Note 1. Enabled only for the ROM capacity of 768 Kbytes or more
Note 2. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is
enabled.
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RX630 Group

1. Overview

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (1/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
1 VREFH
2 EMLE
3 VREFL
4 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCOUT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 P35 NMI
16 TRST# P34 MTIOCOA/TMCI3/PO12/ SCK6/SCKO0 IRQ4
POE2#
17 P33 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0*1
18 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXD0/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 SMOSI0/SSDA6/SSDA0/
CTX0*1
19 T™MS P31 MTIOC4D/TMCI2/PO9/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
20 TDI P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POE8# MISOB
21 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
22 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB
23 P25 CS5# MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
24 P24 CSa# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
25 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SSO#/SSDA3
26 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
27 P21 MTIOC1B/TIOCA3/ RXDO0/SMISO0/SSCLO IRQ9
TMCI0/PO1
28 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO IRQ8
TMRIO/POO
29 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POE8# IETXD
30 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ SMISO3/SSDA1/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS
31 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS
PO13
32 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ CTX1/USBO_DPUPE
PO15
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1. Overview

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (3/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LQFP Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
67 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
68 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
69 PA1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
70 PAO A0/BCO# MTIOC4A/TIOCAO/PO16 SSLAl1
71 PE7 D15[A15/D15] MISOB IRQ7 AN5
72 PE6 D14[A14/D14] MOSIB IRQ6 AN4
73 PE5 D13[A13/D13] MTIOC4C/MTIOC2B RSPCKB IRQ5 AN3
74 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/ SSLBO AN2
PO28
75 PE3 D11[A11/D11] MTIOC4B/PO26/POE8# CTS12#/RTS12#/SS12#/ AN1
MISOB
76 PE2 D10[A10/D10] MTIOC4A/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
7 PE1 D9[A9/D9] MTIOC4C/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
78 PEO D8[A8/D8] SCK12/SSLB1 ANEXO
79 PD7 D7[A7/D7] MTIC5U/POEOQ# IRQ7 AN7
80 PD6 D6[A6/D6] MTIC5V/POE1# IRQ6 ANG6
81 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5 ANO13
82 PD4 D4[A4/D4] POE3# IRQ4 ANO012
83 PD3 D3[A3/D3] POES8# IRQ3 ANO11
84 PD2 D2[A2/D2] MTIOC4D CRX0*1 IRQ2 ANO10
85 PD1 D1[A1/D1] MTIOC4B CTX0*1 IRQ1 ANO009
86 PDO DO[AO/DO] IRQO ANO08
87 P47 IRQ15-DS ANOO7
88 P46 IRQ14-DS ANO06
89 P45 IRQ13-DS ANO0O05
90 P44 IRQ12-DS ANO004
91 P43 IRQ11-DS ANO003
92 P42 IRQ10-DS | AN002
93 P41 IRQ9-DS ANO0O1
94 VREFLO
95 P40 IRQ8-DS ANO00O
96 VREFHO
97 AvVCCO
98 PO7 IRQ15 ADTRGO#
99 AVSSO
100 P05 IRQ13 DA1

Note 1. Enabled only for the ROM capacity of 768 Kbytes or more
Note 2. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is
enabled.
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (3/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
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
0008 3024h BSC CS2 wait control register 1 CS2WCR1 32 32 1,2 BCLK
0008 3028h BSC CS2 wait control register 2 CS2WCR2 32 32 1,2 BCLK
0008 3032h BSC CS3 mode register CS3MOD 16 16 1,2 BCLK
0008 3034h BSC CS3 wait control register 1 CS3WCR1 32 32 1,2 BCLK
0008 3038h BSC CS3 wait control register 2 CS3WCR2 32 32 1,2 BCLK
0008 3042h BSC CS4 mode register CS4MOD 16 16 1,2 BCLK
0008 3044h BSC CS4 wait control register 1 CS4WCR1 32 32 1,2 BCLK
0008 3048h BSC CS4 wait control register 2 CS4WCR2 32 32 1, 2 BCLK
0008 3052h BSC CS5 mode register CS5MOD 16 16 1,2 BCLK
0008 3054h BSC CS5 wait control register 1 CS5WCR1 32 32 1,2 BCLK
0008 3058h BSC CS5 wait control register 2 CS5WCR2 32 32 1,2 BCLK
0008 3062h BSC CS6 mode register CS6MOD 16 16 1,2 BCLK
0008 3064h BSC CS6 wait control register 1 CS6WCR1 32 32 1, 2 BCLK
0008 3068h BSC CS6 wait control register 2 CS6WCR2 32 32 1,2 BCLK
0008 3072h BSC CS7 mode register CS7MOD 16 16 1,2 BCLK
0008 3074h BSC CS7 wait control register 1 CS7WCR1 32 32 1,2 BCLK
0008 3078h BSC CS7 wait control register 2 CS7WCR2 32 32 1,2 BCLK
0008 3802h BSC CSO0 control register CSOCR 16 16 1,2 BCLK
0008 380Ah BSC CSO0 recovery cycle register CSOREC 16 16 1,2 BCLK
0008 3812h BSC CS1 control register CSI1CR 16 16 1,2 BCLK
0008 381Ah BSC CS1 recovery cycle register CS1REC 16 16 1,2 BCLK
0008 3822h BSC CS2 control register CS2CR 16 16 1, 2 BCLK
0008 382Ah BSC CS2 recovery cycle register CS2REC 16 16 1, 2 BCLK
0008 3832h BSC CS3 control register CS3CR 16 16 1,2 BCLK
0008 383Ah BSC CS3 recovery cycle register CS3REC 16 16 1, 2 BCLK
0008 3842h BSC CS4 control register CS4CR 16 16 1,2 BCLK
0008 384Ah BSC CS4 recovery cycle register CS4REC 16 16 1,2 BCLK
0008 3852h BSC CS5 control register CS5CR 16 16 1,2 BCLK
0008 385Ah BSC CS5 recovery cycle register CS5REC 16 16 1, 2 BCLK
0008 3862h BSC CS6 control register CS6CR 16 16 1,2 BCLK
0008 386Ah BSC CS6 recovery cycle register CS6REC 16 16 1,2 BCLK
0008 3872h BSC CS7 control register CS7CR 16 16 1, 2 BCLK
0008 387Ah BSC CS7 recovery cycle register CS7REC 16 16 1,2 BCLK
0008 3880h BSC CS recovery cycle insertion enable register CSRECEN 16 16 1, 2 BCLK
0008 6400h MPU Region-0 start page number register RSPAGEO 32 32 1ICLK MPU
0008 6404h MPU Region-0 end page number register REPAGEO 32 32 1ICLK
0008 6408h MPU Region-1 start page number register RSPAGE1 32 32 1ICLK
0008 640Ch MPU Region-1 end page number register REPAGE1 32 32 1ICLK
0008 6410h MPU Region-2 start page number register RSPAGE2 32 32 1ICLK
0008 6414h MPU Region-2 end page number register REPAGE2 32 32 1ICLK
0008 6418h MPU Region-3 start page number register RSPAGE3 32 32 1ICLK
0008 641Ch MPU Region-3 end page number register REPAGE3 32 32 1ICLK
0008 6420h MPU Region-4 start page number register RSPAGE4 32 32 1ICLK
0008 6424h MPU Region-4 end page number register REPAGE4 32 32 1ICLK
0008 6428h MPU Region-5 start page number register RSPAGES5 32 32 1ICLK
0008 642Ch MPU Region-5 end page number register REPAGES 32 32 1ICLK
0008 6430h MPU Region-6 start page number register RSPAGE6 32 32 1ICLK
0008 6434h MPU Region-6 end page number register REPAGE6 32 32 1ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (9/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 719Ah ICU DTC activation enable register 154 DTCER154 8 8 2 ICLK ICUb
0008 719Bh ICU DTC activation enable register 155 DTCER155 8 8 2 ICLK
0008 719Ch ICU DTC activation enable register 156 DTCER156 8 8 2 ICLK
0008 719Dh ICU DTC activation enable register 157 DTCER157 8 8 2 ICLK
0008 719Eh ICU DTC activation enable register 158 DTCER158 8 8 2 ICLK
0008 719Fh ICU DTC activation enable register 159 DTCER159 8 8 2 ICLK
0008 71A0h ICU DTC activation enable register 160 DTCER160 8 8 2 ICLK
0008 71A1h ICU DTC activation enable register 161 DTCER161 8 8 2 ICLK
0008 71A2h ICU DTC activation enable register 162 DTCER162 8 8 2ICLK
0008 71A3h ICU DTC activation enable register 163 DTCER163 8 8 2 ICLK
0008 71A4h ICU DTC activation enable register 164 DTCER164 8 8 2 ICLK
0008 71A5h ICU DTC activation enable register 165 DTCER165 8 8 2 ICLK
0008 71AAh ICU DTC activation enable register 170 DTCER170 8 8 2 ICLK
0008 71ABh ICU DTC activation enable register 171 DTCER171 8 8 2 ICLK
0008 71ADh ICU DTC activation enable register 173 DTCER173 8 8 2 ICLK
0008 71AEh ICU DTC activation enable register 174 DTCER174 8 8 2 ICLK
0008 71BOh ICU DTC activation enable register 176 DTCER176 8 8 2 ICLK
0008 71B1h ICU DTC activation enable register 177 DTCER177 8 8 2 ICLK
0008 71B3h ICU DTC activation enable register 179 DTCER179 8 8 2 ICLK
0008 71B4h ICU DTC activation enable register 180 DTCER180 8 8 2 ICLK
0008 71B7h ICU DTC activation enable register 183 DTCER183 8 8 2 ICLK
0008 71B8h ICU DTC activation enable register 184 DTCER184 8 8 2 ICLK
0008 71BBh ICU DTC activation enable register 187 DTCER187 8 8 2 ICLK
0008 71BCh ICU DTC activation enable register 188 DTCER188 8 8 2 ICLK
0008 71BFh ICU DTC activation enable register 191 DTCER191 8 8 2 ICLK
0008 71C0h ICU DTC activation enable register 192 DTCER192 8 8 2 ICLK
0008 71C3h ICU DTC activation enable register 195 DTCER195 8 8 2 ICLK
0008 71C4h ICU DTC activation enable register 196 DTCER196 8 8 2 ICLK
0008 71C6h ICU DTC activation enable register 198 DTCER198 8 8 2 ICLK
0008 71C7h ICU DTC activation enable register 199 DTCER199 8 8 2 ICLK
0008 71C8h ICU DTC activation enable register 200 DTCER200 8 8 2 ICLK
0008 71C9h ICU DTC activation enable register 201 DTCER201 8 8 2 ICLK
0008 71D6h ICU DTC activation enable register 214 DTCER214 8 8 2 ICLK
0008 71D7h ICU DTC activation enable register 215 DTCER215 8 8 2 ICLK
0008 71D%h ICU DTC activation enable register 217 DTCER217 8 8 2 ICLK
0008 71DAh ICU DTC activation enable register 218 DTCER218 8 8 2 ICLK
0008 71DCh ICU DTC activation enable register 220 DTCER220 8 8 2 ICLK
0008 71DDh ICU DTC activation enable register 221 DTCER221 8 8 2 ICLK
0008 71DFh ICU DTC activation enable register 223 DTCER223 8 8 2 ICLK
0008 71EOh ICU DTC activation enable register 224 DTCER224 8 8 2 ICLK
0008 71E2h ICU DTC activation enable register 226 DTCER226 8 8 2 ICLK
0008 71E3h ICU DTC activation enable register 227 DTCER227 8 8 2ICLK
0008 71E5h ICU DTC activation enable register 229 DTCER229 8 8 2 ICLK
0008 71E6h ICU DTC activation enable register 230 DTCER230 8 8 2 ICLK
0008 71E8h ICU DTC activation enable register 232 DTCER232 8 8 2 ICLK
0008 71E9h ICU DTC activation enable register 233 DTCER233 8 8 2 ICLK
0008 71EBh ICU DTC activation enable register 235 DTCER235 8 8 2 ICLK
0008 71ECh ICU DTC activation enable register 236 DTCER236 8 8 2 ICLK
0008 71EEh ICU DTC activation enable register 238 DTCER238 8 8 2 ICLK
0008 71EFh ICU DTC activation enable register 239 DTCER239 8 8 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (35/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 C42Ah RTC Frequency register H RFRH 16 16 2,3 PCLKB 2 ICLK RTCa
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 2 ICLK
0008 C440h RTC Time capture control register 0 RTCCRO 8 8 2,3 PCLKB 2 ICLK
0008 C442h RTC Time capture control register 1 RTCCR1 8 8 2,3 PCLKB 2 ICLK
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 2 ICLK
0008 C454h RTC Minute capture register 0 RMINCPO 8 8 2,3 PCLKB 2 ICLK
0008 C456h RTC Hour capture register 0 RHRCPO 8 8 2,3 PCLKB 2 ICLK
0008 C45Ah RTC Date capture register 0 RDAYCPO 8 8 2,3 PCLKB 2 ICLK
0008 C45Ch RTC Month capture register 0 RMONCPO 8 8 2,3 PCLKB 2 ICLK
0008 C462h RTC Second capture register 1 RSECCP1 8 8 2,3 PCLKB 2 ICLK
0008 C464h RTC Minute capture register 1 RMINCP1 8 8 2,3 PCLKB 2 ICLK
0008 C466h RTC Hour capture register 1 RHRCP1 8 8 2,3 PCLKB 2 ICLK
0008 C46Ah RTC Date capture register 1 RDAYCP1 8 8 2,3 PCLKB 2 ICLK
0008 C46Ch RTC Month capture register 1 RMONCP1 8 8 2,3 PCLKB 2 ICLK
0008 C472h RTC Second capture register 2 RSECCP2 8 8 2,3 PCLKB 2 ICLK
0008 C474h RTC Minute capture register 2 RMINCP2 8 8 2,3 PCLKB 2 ICLK
0008 C476h RTC Hour capture register 2 RHRCP2 8 8 2,3 PCLKB 2 ICLK
0008 C47Ah RTC Date capture register 2 RDAYCP2 8 8 2, 3 PCLKB 2 ICLK
0008 C47Ch RTC Month capture register 2 RMONCP2 8 8 2,3 PCLKB 2 ICLK
0008 C500h TEMPS | Temperature sensor control register TSCR 8 8 2,3 PCLKB 2 ICLK Temperature
Sensor
0008 C880h SYSTEM | Counter-clock extension register 1 SCK1 8 8 2,3 PCLKB 2 ICLK MCK
0008 C890h SYSTEM | Counter-clock extension register 2 SCK2 8 8 2,3 PCLKB 2 ICLK
0009 0200hto |CANO Mailbox registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2 ICLK CAN
0009 03FFh 32
0009 0400hto |CANO Mask registers 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK
0009 041Fh 32
0009 0420h CANO FIFO received ID compare register 0 FIDCRO 32 8, 16, 2,3 PCLKB 2 ICLK
32
0009 0424h CANO FIFO received ID compare register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2ICLK
0009 0428h CANO Mask invalid register MKIVLR 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 042Ch CANO Mailbox interrupt enable register MIER 32 8,3126, 2,3 PCLKB 2ICLK
0009 0820hto | CANO Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 083Fh
0009 0840h CANO Control register CTLR 16 8,16 2,3 PCLKB 2 ICLK
0009 0842h CANO Status register STR 16 8, 16 2,3 PCLKB 2 ICLK
0009 0844h CANO Bit configuration register BCR 32 8,3:;6, 2,3 PCLKB 2ICLK
0009 0848h CANO Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 0849h CANO Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2 ICLK
0009 084Ah CANO Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 084Bh CANO Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2 ICLK
0009 084Ch CANO Error interrupt enable register EIER 8 8 2,3 PCLKB 2 ICLK
0009 084Dh CANO Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 084Eh CANO Receive error count register RECR 8 8 2, 3PCLKB 2 ICLK
0009 084Fh CANO Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 0850h CANO Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 0851h CANO Channel search support register CSSR 8 8 2,3 PCLKB 2 ICLK
0009 0852h CANO Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (37/42)
. Number of Access States
Module Register Number |Access Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0009 2848h CAN2 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK CAN
0009 284%h CAN2 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2 ICLK
0009 284Ah CAN2 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 284Bh CAN2 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2ICLK
0009 284Ch CAN2 Error interrupt enable register EIER 8 8 2,3 PCLKB 2 ICLK
0009 284Dh CAN2 Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 284Eh CAN2 Receive error count register RECR 8 8 2,3 PCLKB 2ICLK
0009 284Fh CAN2 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 2850h CAN2 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 2851h CAN2 Channel search support register CSSR 8 8 2,3 PCLKB 2 ICLK
0009 2852h CAN2 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 2853h CAN2 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK
0009 2854h CAN2 Time stamp register TSR 16 16 2,3 PCLKB 2 ICLK
0009 2856h CAN2 Acceptance filter support register AFSR 16 16 2,3 PCLKB 2 ICLK
0009 2858h CAN2 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
000A 0000h USBO System configuration control register SYSCFG 16 16 3,4 PCLKB 2,3ICLK USBa
000A 0004h USBO System configuration status register 0 SYSSTSO0 16 16 9 PCLKBor |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8
000A 0008h USBO Device state control register 0 DVSTCTRO 16 16 9PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8
000A 0014h USBO CFIFO port register CFIFO 16 8,16 3,4 PCLKB 2, 3ICLK
000A 0018h USBO DOFIFO port register DOFIFO 16 8,16 3,4 PCLKB 2,3ICLK
000A 001Ch USBO D1FIFO port register D1FIFO 16 8, 16 3,4 PCLKB 2,3 ICLK
000A 0020h USBO CFIFO port select register CFIFOSEL 16 16 3,4 PCLKB 2, 3ICLK
000A 0022h USBO CFIFO port control register CFIFOCTR 16 16 3,4 PCLKB 2, 3ICLK
000A 0028h USBO DOFIFO port select register DOFIFOSEL 16 16 3,4 PCLKB 2,3ICLK
000A 002Ah USBO DOFIFO port control register DOFIFOCTR 16 16 3,4 PCLKB 2, 3ICLK
000A 002Ch USBO D1FIFO port select register D1FIFOSEL 16 16 3,4 PCLKB 2,3ICLK
000A 002Eh USBO D1FIFO port control register D1FIFOCTR 16 16 3,4 PCLKB 2,3ICLK
000A 0030h USBO Interrupt enable register 0 INTENBO 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8
000A 0036h USBO BRDY interrupt status register BRDYENB 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8
000A 0038h USBO NRDY interrupt status register NRDYENB 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8
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Note 1: This is the waiting period obtained by setting the SOCCWTCR.SSTS[4:0] bits.

Figure 5.12  Sub-Clock Oscillation Start Timing

5.3.3 Timing of Recovery from Low Power Consumption Modes

Table 5.13 Timing of Recovery from Low Power Consumption Modes
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO =VSS_USB =0V, T, = Topr

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc 10 — — ms Figure 5.13
after connected to operating
cancellation of main clock Main clock oscillator and tseypc 10 — — ms
software oscillator s -
PLL circuit operating
standby mode
External clock Main clock oscillator tsBYEX 1 — — ms
input to main operating
clock oscillator Main clock oscillator and tspyPE 1 — — ms
PLL circuit operating
Sub-clock oscillator operating tseysc 2 — — s
High-speed on-chip oscillator operating tseYHO — — 2 ms
Low-speed on-chip oscillator or IWDT-dedicated | tsgy o — — 800 ps
on-chip oscillator operating
Recovery time after cancellation of deep software standby mode | tpggy — — 1.0 ms Figure 5.14
Wait time after cancellation of deep software standby mode toseywT | 45 — 46 teye

Note:  The wait time varies depending on the state in which each oscillator was when the WAIT instruction was executed. The recovery
time when multiple oscillators are operating is the same period as that when the oscillator which requires the longest time of all

operating oscillators to recover is operating alone.
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5. Electrical Characteristics

Table 5.19

Timing of On-Chip Peripheral Modules (4)

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 Symb Min.*1:#2 Max. Unit | TSt
ol Conditions

RIIC SCL input cycle time tscL 6(12) x tceye + 1300 | — ns Figure 5.37
(Ssl\t/lagl:j;rd—mode, SCL input high pulse width tscin | 3(6) X tyceyc + 300 — ns
ICFER.FMPE =0 | SCL input low pulse width tscie | 3(6) X tyceye + 300 — ns

SCL, SDA input rise time tgr — 1000 ns

SCL, SDA input fall time tst — 300 ns

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

SDA input bus free time teuF 3(6)  tycyc + 300 — ns

Start condition input hold time tstan | 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 tspan | O — ns

SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6(12) x tjccyc + 600 — ns
(Fast-mode) SCL input high pulse width tscin | 3(6) X fyoeye + 300 | — ns

SCL input low pulse width tscLL | 3(6) * tjceye + 300 — ns

SCL, SDA input rise time tsr 20 + 0.1Cy, 300 ns

SCL, SDA input fall time ts 20 +0.1Cy 300 ns

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

SDA input bus free time tgur 3(6) x tccyc + 300 — ns

Start condition input hold time tstan | 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 tspan | O — ns

SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

tiiceye: 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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RSPI Simple SPI
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Figure 5.34 RSPI Timing (Master, CPHA = 1) and Simple SPI Timing (Master, CKPH = 0)
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Figure 5.35 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
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55 A/D Conversion Characteristics

Table 5.22 10-Bit A/D Conversion Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V
PCLK = 8 to 50 MHz

Ta=Topr
. .| Test
Item Min. Typ. Max. Unit Conditions
Resolution 10 10 10 Bit
Conversion | With 0.1-pF When the capacitor is charged enough*2 | 3.0 (2.5)*3 | — — us Sampling
time*1 external in 125
(Operationat | capacitor states
PCLK =50 - o - :
MH Without 0.1-puF | Permissible signal source 1.5(1.0)3 | — — Sampling
?) external impedance (max.) = 1.0 kQ, VCC > 3.0 V in 50
capacitor states
Permissible signal source 353.00% | — — Sampling
impedance (max.) = 1.0 kQ, VCC > 2.7V in 150
states
Permissible signal source 20(15)* | — — Sampling
impedance (max.) =5.0 kQ, VCC>3.0V in 75
states
Permissible signal source 4.0 3.5 | — — Sampling
impedance (max.) = 5.0 kQ, VCC > 2.7V in 175
states
Analog input capacitance — — 6.0 pF
Offset error — +15 +3.0 LSB
Full-scale error — +1.5 +3.0 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +1.5 +3.0 LSB
DNL differential nonlinearity error — +0.5 +1.0 LSB
INL integral nonlinearity error — +1.5 +3.0 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states
is indicated.

Note 2. The scanning is not supported.

Note 3. The value in parentheses indicates the sampling time.
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5. Electrical Characteristics

5.8

Table 5.27

VSS = AVSSO0 = 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
Iltem Symbol Min. Typ. Max. Unit | Test Conditions
Voltage detection | Power-on reset | Low power Vpor 25 2.6 2.7 \ Figure 5.40
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 5.41
Voltage detection circuit (LVD1) Vdet1_A 2.75 2.95 3.15
Voltage detection circuit (LVD2) Vdetz_A 2.75 2.95 3.15
Internal reset time | Power-on reset time tpor — 4.6 — ms Figure 5.40
LVDO reset time tivbo — 4.6 — Figure 5.41
LVD1 reset time tLvpl — 0.9 — Figure 5.42
LVD2 reset time tLvp2 — 0.9 — Figure 5.43
Minimum VCC down time tvorr 200 — — ps Figure 5.40 and
Figure 5.41
Response delay time tget — — 200 us Figure 5.40 to
Figure 5.43
LVD operation stabilization time (after LVD is enabled) TdEg-p) — — 3 us Figure 5.42 and
Hysteresis width (LVD1 and LVD2) Vun — 80 — my | Flgure 543

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
VPOR
vCcC
Internal reset signal
(active-low)
bl ol lerle
teel  tPoR tdet  laet tror
Figure 540 Power-on Reset Timing
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5. Electrical Characteristics

5.12 EZ2 Flash Characteristics

Table 5.32 EZ2 Flash Characteristics (1)

Conditions: VCC = AVCCO = VREFH =VCC_USB =2.7t0 3.6 V, VREFHO = 2.7 V to AVCCO
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB=0V
Temperature range for the programming/erasure operation: T, = Ty,

Item Symbol Min. Typ. Max. Unit Test Conditions
Reprogram/erase cycle*! Npprec 100000 | — — Times
Data hold time toDRP 30%2 — — Year Ta = +85°C

Note 1. Definition of reprogram/erase cycle:

The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 128-byte programming is performed 16 times for different

addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,

programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. This value is based on the result of the reliability test.

Table 5.33 EZ2 Flash Characteristics (2)
Conditions: VCC = AVCCO0 = VREFH = VCC_USB =2.7 t0 3.6 V, VREFH0 = 2.7 V to AVCCO
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V
Temperature range for the programming/erasure operation: T, = Ty,

FCLK =4 MHz 20 MHz < FCLK = 50 MHz ]
Item Symbol - - Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 2 bytes tpp2 — 0.7 6 — 0.25 2 ms
Nppec < 100 times

Programming time 2 bytes tpp2 — 0.7 6 — 0.25 2 ms
NDPEC > 100 times

Erasure time 32 bytes tpes2 — 4 40 — 2 20 ms
NDPEC <100 times

Erasure time 32 bytes tpes2 — 7 40 — 4 20 ms
NDPEC > 100 times

Blank check time 2 bytes tbec2 — — 100 — — 30 us
Suspend delay time during programming tbspb — — 250 — — 120 us
First suspend delay time during erasure tbsesD1 — — 250 — — 120 ys
(in suspend priority mode)

Second suspend delay time during erasure tbsesp2 — — 500 — — 300 VE
(in suspend priority mode)

Suspend delay time during erasure tbsEED — — 500 — — 300 ys
(in erasure priority mode)
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