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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"
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RX630 Group 1. Overview

Table 1.4 Pin Functions (3/5)

Classifications Pin Name 1/0 Description
16-bit timer pulse unit TIOCAO, TIOCBO 1/0 The TGRAO to TGRDO input capture input/output compare output/
TIOCCO, TIOCDO PWM output pins
TIOCA1, TIOCB1 /10 The TGRA1 and TGRBL1 input capture input/output compare output/
PWM output pins
TIOCA2, TIOCB2 1/0 The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins
TIOCA3, TIOCB3 /10 The TGRA3 to TGRD3 input capture input/output compare output/
TIOCC3, TIOCD3 PWM output pins
TIOCA4, TIOCB4 1/0 The TGRA4 and TGRB4 input capture input/output compare output/
PWM output pins
TIOCAS5, TIOCB5 /0 The TGRA5 and TGRB5 input capture input/output compare output/
PWM output pins
TCLKA, TCLKB Input Input pins for external clock signals
TCLKC, TCLKD
TIOCAS, TIOCBS6, /0 The TGRAG6 to TGRD6 input capture input/output compare output/
TIOCC®6, TIOCD6 PWM output pins
TIOCA7, TIOCB7 /10 The TGRA7 and TGRB7 input capture input/output compare output/
PWM output pins
TIOCAS, TIOCBS8 /0 The TGRA8 and TGRB8 input capture input/output compare output/
PWM output pins
TIOCA9, TIOCB9, /10 The TGRA9 to TGRD? input capture input/output compare output/
TIOCC9, TIOCD9 PWM output pins
TIOCALO, TIOCB10 /0 The TGRA10 and TGRB10 input capture input/output compare
output/PWM output pins
TIOCAL1lL, TIOCB11 /10 The TGRA11 and TGRB11 input capture input/output compare
output/PWM output pins
TCLKE, TCLKF, Input Input pins for external clock signals
TCLKG, TCLKH
Programmable pulse POO to PO31 Output  Output pins for the pulse signals
generator
8-bit timer TMOO to TMO3 Output  Compare match output pins
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter
TMRIO to TMRI3 Input Input pins for the counter reset
Serial communications e Asynchronous mode/clock synchronous mode
interface (SCic) SCKO to SCK11 I/0 Input/output pins for the clock
RXDO0 to RXD11 Input Input pins for received data
TXDO to TXD11 Output  Output pins for transmitted data
CTSO# to CTS11# Input Input pins for controlling the start of transmission and reception
RTSO0# to RTS11# Output  Output pins for controlling the start of transmission and reception
¢ Simple 12C mode
SSCLO to SSCL11 1/0 Input/output pins for the 12C clock
SSDAO to SSDA11 1/0 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK11 110 Input/output pins for the clock
SMISOO0 to SMISO11 1/0 Input/output pins for slave transmission of data
SMOSIO to SMOSI11 1/0 Input/output pins for master transmission of data
SSO# to SS11# Input Chip-select input pins
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RX630 Group

1. Overview

Table 1.6 List of Pins and Pin Functions (176-Pin LQFP) (1/5)
Pin Number Timer Communications
Power Supply
176-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 AVSSO
2 P05 IRQ13 DA1
3 VREFH
4 PO3 IRQ11 DAO
5 VREFL
6 P02 TMCI1 SCK6 IRQ10 ANO020
7 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 ANO019
8 POO TMRIO TXD6/SMOSI6/SSDA6 IRQ8 ANO18
9 PF5 IRQ4
10 EMLE
11 PJ5
12 VSS
13 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
14 VCL
15 VBATT
16 NC
17 TRST# PF4
18 MD/FINED
19 XCIN
20 XCOUT
21 RES#
22 XTAL P37
23 VSS
24 EXTAL P36
25 VCC
26 P35 NMI
27 P34 MTIOCOA/TMCI3/PO12/ SCK6/SCKO IRQ4
POE2#
28 P33 MTIOCOD/TIOCDO/ RXD6/RXD0/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0
29 P32 MTIOCOC/TIOCCO/TMO3/ | TXD6/TXD0/SMOSI6/ IRQ2-DS
PO10/RTCOUT/RTCIC2 SMOSI0/SSDA6/SSDAO/
CTX0
30 T™MS PF3
31 TDI PF2 RXD1/SMISO1/SSCL1
32 P31 MTIOCA4D/TMCI2/PO9/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
33 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POE8# MISOB
34 TCK/FINEC PF1 SCK1
35 TDO PFO TXD1/SMOSI1/SSDA1
36 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
37 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB
38 P25 CS5# MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
39 PH5
40 P24 CSa# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
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RX630 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (176-Pin LQFP) (3/5)
Pin Number Timer Communications
Power Supply
176-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
76 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TIOCB6/TMO2/PO31 MISOA
77 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TIOCA6/TMCI2/PO30 MOSIA
78 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TIOCD6/TCLKF/TMRI2/
PO29
79 P82 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10
80 P81 MTIOC3D/PO27 RXD10/SMISO10/
SSCL10
81 P80 MTIOC3B/PO26 SCK10
82 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TIOCC6/TCLKE/TMCI1/ SS8#/SSLAO
PO25/POEO#
83 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
84 P77 CS7# PO23 TXD11/SMOSI11/SSDA11
85 P76 CS6# PO22 RXD11/SMISO11/SSCL11
86 PC2 Al18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLAS3/IERXD
87 P75 CS5# PO20 SCK11
88 P74 CSa# PO19 CTS11#/RTS11#/SS11#
89 PC1 Al7 MTIOC3A/TCLKD/PO18 SCK5/SSLA2/SDA3 IRQ12
90 PL1
91 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3
92 PLO
93 P73 CS3# PO16
94 PB7 Al15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
95 PB6 Al4 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9
96 PB5 Al13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
97 PB4 Al12 TIOCA4/PO28 CTS9#/RTSO#/ISS#
98 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCK6
TIOCD3/TCLKD/TMOO0/
PO27/POE3#
99 PB2 A10 TIOCC3/TCLKC/PO26 CTS4#/RTSA#ICTS6#/
RTS6#/SSA#/SS6#
100 PB1 A9 MTIOCOC/MTIOCA4C/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCI0/PO25 SMOSI6/SSDA4/SSDA6
101 P72 CS2#
102 P71 CS1#
103 PK7
104 PBO A8 MTIC5W/TIOCA3/PO24 RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA
105 PK6
106 PA7 A7 TIOCB2/PO23 MISOA
107 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
108 PAS5 A5 TIOCB1/PO21 RSPCKA
109 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS

TIOCA1/TMRIO/PO20

SSLAO
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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 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (4/42)

Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 6438h MPU Region-7 start page number register RSPAGE7 32 32 1ICLK MPU
0008 643Ch MPU Region-7 end page number register REPAGE7 32 32 1ICLK
0008 6500h MPU Memory-protection enable register MPEN 32 32 1ICLK
0008 6504h MPU Background access control register MPBAC 32 32 1ICLK
0008 6508h MPU Memory-protection error status-clearing register | MPECLR 32 32 1ICLK
0008 650Ch MPU Memory-protection error status register MPESTS 32 32 1ICLK
0008 6514h MPU Data memory-protection error address register |MPDEA 32 32 1ICLK
0008 6520h MPU Region search address register MPSA 32 32 1ICLK
0008 6524h MPU Region search operation register MPOPS 16 16 1ICLK
0008 6526h MPU Region invalidation operation register MPOPI 16 16 1ICLK
0008 6528h MPU Instruction-hit region register MHITI 32 32 1ICLK
0008 652Ch MPU Data-hit region register MHITD 32 32 1ICLK
0008 7010h ICU Interrupt request register 016 IR016 8 8 2 ICLK ICUb
0008 7015h ICU Interrupt request register 021 IR021 8 8 2 ICLK
0008 7017h ICU Interrupt request register 023 IR023 8 8 2 ICLK
0008 701Bh ICU Interrupt request register 027 IR027 8 8 2 ICLK
0008 701Ch ICU Interrupt request register 028 IR028 8 8 2 ICLK
0008 701Dh ICU Interrupt request register 029 IR029 8 8 2 ICLK
0008 701Eh ICU Interrupt request register 030 IRO30 8 8 2 ICLK
0008 701Fh ICU Interrupt request register 031 IR031 8 8 2 ICLK
0008 7021h ICU Interrupt request register 033 IR033 8 8 2 ICLK
0008 7022h ICU Interrupt request register 034 IR034 8 8 2 ICLK
0008 7023h ICU Interrupt request register 035 IR035 8 8 2 ICLK
0008 7027h ICU Interrupt request register 039 IRO39 8 8 2 ICLK
0008 7028h ICU Interrupt request register 040 IR040 8 8 2 ICLK
0008 7029h ICU Interrupt request register 041 IR0O41 8 8 2 ICLK
0008 702Ah ICU Interrupt request register 042 IR042 8 8 2 ICLK
0008 702Bh ICU Interrupt request register 043 IR043 8 8 2 ICLK
0008 702Ch ICU Interrupt request register 044 IR044 8 8 2 ICLK
0008 702Dh ICU Interrupt request register 045 IR045 8 8 2 ICLK
0008 702Eh ICU Interrupt request register 046 IR046 8 8 2 ICLK
0008 702Fh ICU Interrupt request register 047 IR047 8 8 2 ICLK
0008 7030h ICU Interrupt request register 048 IR048 8 8 2 ICLK
0008 7031h ICU Interrupt request register 049 IR049 8 8 2 ICLK
0008 7032h ICU Interrupt request register 050 IRO50 8 8 2 ICLK
0008 7033h ICU Interrupt request register 051 IR051 8 8 2 ICLK
0008 7034h ICU Interrupt request register 052 IR052 8 8 2 ICLK
0008 7035h ICU Interrupt request register 053 IR053 8 8 2 ICLK
0008 7036h ICU Interrupt request register 054 IR054 8 8 2 ICLK
0008 7037h ICU Interrupt request register 055 IR055 8 8 2 ICLK
0008 7038h ICU Interrupt request register 056 IR056 8 8 2 ICLK
0008 7039h ICU Interrupt request register 057 IR057 8 8 2 ICLK
0008 703Ah ICU Interrupt request register 058 IR058 8 8 2 ICLK
0008 703Bh ICU Interrupt request register 059 IR059 8 8 2 ICLK
0008 703Eh ICU Interrupt request register 062 IR062 8 8 2 ICLK
0008 7040h ICU Interrupt request register 064 IR064 8 8 2 ICLK
0008 7041h ICU Interrupt request register 065 IR065 8 8 2 ICLK
0008 7042h ICU Interrupt request register 066 IR066 8 8 2 ICLK
0008 7043h ICU Interrupt request register 067 IR067 8 8 2 ICLK
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RX630 Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (13/42)
Module Register Number |Access Number of Access States Related

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

0008 7505h ICU IRQ control register 5 IRQCRS 8 8 2ICLK ICUb

0008 7506h ICU IRQ control register 6 IRQCR6 8 8 2 ICLK

0008 7507h ICU IRQ control register 7 IRQCR7 8 8 2 ICLK

0008 7508h ICU IRQ control register 8 IRQCR8 8 8 2 ICLK

0008 7509h ICU IRQ control register 9 IRQCR9 8 8 2 ICLK

0008 750Ah ICU IRQ control register 10 IRQCR10 8 8 2 ICLK

0008 750Bh ICU IRQ control register 11 IRQCR11 8 8 2 ICLK

0008 750Ch ICU IRQ control register 12 IRQCR12 8 8 2 ICLK

0008 750Dh ICU IRQ control register 13 IRQCR13 8 8 2 ICLK

0008 750Eh ICU IRQ control register 14 IRQCR14 8 8 2 ICLK

0008 750Fh ICU IRQ control register 15 IRQCR15 8 8 2 ICLK

0008 7510h ICU IRQ pin digital filter enable register 0 IRQFLTEO 8 8 2ICLK

0008 7511h ICU IRQ pin digital filter enable register 1 IRQFLTE1 8 8 2I1CLK

0008 7514h ICU IRQ pin digital filter setting register 0 IRQFLTCO 8 8 2 ICLK

0008 7516h ICU IRQ pin digital filter setting register 1 IRQFLTC1 8 8 2 ICLK

0008 7580h ICU Non-maskable interrupt status register NMISR 8 8 2ICLK

0008 7581h ICU Non-maskable interrupt enable register NMIER 8 8 2 ICLK

0008 7582h ICU Non-maskable interrupt status clear register NMICLR 8 8 2 ICLK

0008 7583h ICU NMI pin interrupt control register NMICR 8 8 2ICLK

0008 7590h ICU NMI pin digital filter enable register NMIFLTE 8 8 2 ICLK

0008 7594h ICU NMI pin digital filter setting register NMIFLTC 8 8 2 ICLK

0008 8000h CMT Compare match timer start register 0 CMSTRO 16 16 2,3 PCLKB 2 ICLK CMT

0008 8002h CMTO Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 8004h CMTO Compare match timer counter CMCNT 16 16 2,3 PCLKB 2 ICLK

0008 8006h CMTO Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8008h CMT1 Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 800Ah CMT1 Compare match timer counter CMCNT 16 16 2,3 PCLKB 2 ICLK

0008 800Ch CMT1 Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8010h CMT Compare match timer start register 1 CMSTR1 16 16 2,3 PCLKB 2 ICLK

0008 8012h CMT2 Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 8014h CMT2 Compare match timer counter CMCNT 16 16 2,3 PCLKB 2ICLK

0008 8016h CMT2 Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8018h CMT3 Compare match timer control register CMCR 16 16 2,3 PCLKB 2 ICLK

0008 801Ah CMT3 Compare match timer counter CMCNT 16 16 2,3 PCLKB 2 ICLK

0008 801Ch CMT3 Compare match timer constant register CMCOR 16 16 2,3 PCLKB 2 ICLK

0008 8020h WDT WDT refresh register WDTRR 8 8 2,3 PCLKB 2 ICLK WDTA

0008 8022h WDT WDT control register WDTCR 16 16 2,3 PCLKB 2 ICLK

0008 8024h WDT WDT status register WDTSR 16 16 2,3 PCLKB 2 ICLK

0008 8026h WDT WDT reset control register WDTRCR 8 8 2,3 PCLKB 2 ICLK

0008 8030h IWDT IWDT refresh register IWDTRR 8 8 2,3 PCLKB 2 ICLK IWDTa

0008 8032h IWDT IWDT control register IWDTCR 16 16 2,3 PCLKB 2 ICLK

0008 8034h IWDT IWDT status register IWDTSR 16 16 2,3 PCLKB 2 ICLK

0008 8036h IWDT IWDT reset control register IWDTRCR 8 8 2,3 PCLKB 2 ICLK

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 2 ICLK

0008 80C4h DA D/A control register DACR 8 8 2,3 PCLKB 2 ICLK

0008 80C5h DA DADRm format select register DADPR 8 8 2,3 PCLKB 2 ICLK

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 2 ICLK TPUa
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RX630 Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (27/42)

Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 A805h IEB IEBus slave address setting register 1 IESA1 8 8 3,4 PCLKB 2, 3ICLK IEB
0008 A806h IEB IEBus slave address setting register 2 IESA2 8 8 3,4 PCLKB 2,3ICLK
0008 A807h IEB IEBus transmit message length register IETBFL 8 8 3,4 PCLKB 2,3ICLK
0008 A809h IEB IEBus reception master address register 1 IEMA1 8 8 3,4 PCLKB 2,3ICLK
0008 A8B0Ah IEB IEBus reception master address register 2 IEMA2 8 8 3,4 PCLKB 2,3ICLK
0008 A80Bh IEB IEBus receive control field register IERCTL 8 8 3,4 PCLKB 2, 3ICLK
0008 A80Ch IEB IEBus receive message length register IERBFL 8 8 3,4 PCLKB 2,3ICLK
0008 A8OEh IEB IEBus lock address register 1 IELA1 8 8 3,4 PCLKB 2,3ICLK
0008 A80Fh IEB IEBus lock address register 2 IELA2 8 8 3,4 PCLKB 2, 3ICLK
0008 A810h IEB IEBus general flag register IEFLG 8 8 3,4 PCLKB 2,3ICLK
0008 A811h IEB IEBus transmit status register IETSR 8 8 3,4 PCLKB 2,3ICLK
0008 A812h IEB IEBus transmit interrupt enable register IEIET 8 8 3,4 PCLKB 2,3ICLK
0008 A814h IEB IEBus receive status register IERSR 8 8 3,4 PCLKB 2, 3ICLK
0008 A815h IEB IEBus receive interrupt enable register IEIER 8 8 3,4 PCLKB 2,3ICLK
0008 A818h IEB IEBus clock select register IECKSR 8 8 3,4 PCLKB 2, 3ICLK
0008 A900h to |IEB IEBus transmit data buffer register 001 to 032 IETB001 to 032 8 8 3,4 PCLKB 2,3ICLK
0008 A91Fh
0008 AAOOh to |IEB IEBus receive data buffer register 001 to 032 IERBO0O1 to 032 8 8 3,4 PCLKB 2, 3ICLK
0008 AA1Fh
0008 B300h SCl12 Serial mode register SMR12 8 8 3,4 PCLKB 2,3ICLK SClc, SCid
0008 B301h SClI12 Bit rate register BRR12 8 8 3,4 PCLKB 2, 3ICLK
0008 B302h SClI12 Serial control register SCR12 8 8 2,3 PCLKB 2 ICLK
0008 B303h SClI12 Transmit data register TDR12 8 8 2,3 PCLKB 2 ICLK
0008 B304h SClI12 Serial status register SSR12 8 8 2,3 PCLKB 2 ICLK
0008 B305h SCl12 Receive data register RDR12 8 8 2,3 PCLKB 2 ICLK
0008 B306h SCl12 Smart card mode register SCMR12 8 8 2,3 PCLKB 2 ICLK
0008 B307h SCl12 Serial extended mode register SEMR12 8 8 2,3 PCLKB 2 ICLK
0008 B308h SCl12 Noise filter setting register SNFR12 8 8 2,3 PCLKB 2 ICLK
0008 B309h SCl12 12C mode register 1 SIMR112 8 8 2,3 PCLKB 2ICLK
0008 B30Ah SClI12 12C mode register 2 SIMR212 8 8 2,3 PCLKB 2 ICLK
0008 B30Bh SCl12 12C mode register 3 SIMR312 8 8 2,3 PCLKB 2 ICLK
0008 B30Ch SCl12 12C status register SIS12 8 8 2,3 PCLKB 2 ICLK
0008 B30Dh SCl12 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 B320h SCl12 Extended serial module enable register ESMER 8 8 2,3 PCLKB 2 ICLK
0008 B321h SCl12 Control register 0 CRO 8 8 2,3 PCLKB 2 ICLK
0008 B322h SCl12 Control register 1 CR1 8 8 2,3 PCLKB 2 ICLK
0008 B323h SCl12 Control register 2 CR2 8 8 2,3 PCLKB 2 ICLK
0008 B324h SCl12 Control register 3 CR3 8 8 2,3 PCLKB 2 ICLK
0008 B325h SCl12 Port control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 B326h SCl12 Interrupt control register ICR 8 8 2,3 PCLKB 2 ICLK
0008 B327h SCl12 Status register STR 8 8 2,3 PCLKB 2 ICLK
0008 B328h SCl12 Status clear register STCR 8 8 2,3 PCLKB 2 ICLK
0008 B329h SCl12 Control field 0 data register CFODR 8 8 2,3 PCLKB 2 ICLK
0008 B32Ah SCl12 Control field 0 compare enable register CFOCR 8 8 2,3 PCLKB 2 ICLK
0008 B32Bh SCl12 Control field 0 receive data register CFORR 8 8 2,3 PCLKB 2 ICLK
0008 B32Ch SClI12 Primary control field 1 data register PCF1DR 8 8 2,3 PCLKB 2 ICLK
0008 B32Dh SCl12 Secondary control field 1 data register SCF1DR 8 8 2,3 PCLKB 2 ICLK
0008 B32Eh SClI12 Control field 1 compare enable register CFI1CR 8 8 2,3 PCLKB 2 ICLK
0008 B32Fh SCl12 Control field 1 receive data register CF1RR 8 8 2,3 PCLKB 2ICLK
0008 B330h SCl12 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 B331h SCl12 Timer mode register TMR 8 8 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (30/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 CO8Eh PORT7 Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK 1/0 Ports
0008 CO08Fh PORT7 Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 C090h PORTS8 Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C091h PORTS8 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C092h PORT9 Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C093h PORT9 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C094h PORTA | Open drain control register O ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C095h PORTA Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C096h PORTB | Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C097h PORTB | Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 C098h PORTC |Open drain control register O ODRO 8 8, 16 2,3 PCLKB 2 ICLK
0008 C099h PORTC | Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C09Ah PORTD | Open drain control register O ODRO 8 8, 16 2,3 PCLKB 2 ICLK
0008 C09Bh PORTD Open drain control register 1 ODR1 8 8, 16 2,3PCLKB 2 ICLK
0008 C09Ch PORTE |Open drain control register O ODRO 8 8, 16 2,3 PCLKB 2 ICLK
0008 C09Dh PORTE Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 CO9Eh PORTF | Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 CO9Fh PORTF Open drain control register 1 ODR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 COAOh PORTG | Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 COAlh PORTG |Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 COA3h PORTH Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 COA4h PORTJ Open drain control register 0 ODRO 8 8, 16 2,3 PCLKB 2 ICLK
0008 COA5h PORTJ Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 COA6h PORTK | Open drain control register O ODRO 8 8, 16 2,3 PCLKB 2 ICLK
0008 COA7h PORTK | Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 COA8h PORTL Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 COA9h PORTL Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 COCOh PORTO Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC1h PORT1 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC2h PORT2 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC3h PORT3 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC4h PORT4 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC5h PORT5 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC6h PORT6 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC7h PORT7 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC8h PORTS8 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC9h PORT9 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCAh PORTA Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCBh PORTB Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCCh PORTC | Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCDh PORTD | Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCEh PORTE Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCFh PORTF Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 CODOh PORTG | Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD1h PORTH Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD2h PORTJ Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD3h PORTK | Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD4h PORTL Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COEOh PORTO Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE2h PORT2 Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (31/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 COE5h PORT5 Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COE6h PORT6 Driving ability control register DSCR 8 8 2,3 PCLKB 2ICLK
0008 COE7h PORT7 Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COESh PORT9 Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEAh PORTA Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEBh PORTB Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COECh PORTC | Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEDh PORTD | Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COEEh PORTE Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COFOh PORTG | Driving ability control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 C100h MPC CS output enable register PFCSE 8 8 2,3 PCLKB 2 ICLK MPC
0008 C102h MPC CS output pin select register 0 PFCSS0 8 8 2,3 PCLKB 2 ICLK
0008 C103h MPC CS output pin select register 1 PFCSS1 8 8 2,3 PCLKB 2 ICLK
0008 C104h MPC Address output enable register 0 PFAOEOQO 8 8, 16 2,3PCLKB 2 ICLK
0008 C105h MPC Address output enable register 1 PFAOE1 8 8, 16 2,3 PCLKB 2 ICLK
0008 C106h MPC External bus control register 0 PFBCRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C107h MPC External bus control register 1 PFBCR1 8 8, 16 2,3 PCLKB 2 ICLK
0008 C114h MPC USBO control register PFUSBO 8 8 2,3 PCLKB 2 ICLK
0008 C11Fh MPC Write-protect register PWPR 8 8 2,3 PCLKB 2 ICLK
0008 C140h MPC P00 pin function control register POOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C141h MPC P01 pin function control register PO1PFS 8 8 2,3 PCLKB 2 ICLK
0008 C142h MPC P02 pin function control register PO2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C143h MPC P03 pin function control register PO3PFS 8 8 2,3 PCLKB 2 ICLK
0008 C145h MPC P05 pin function control register PO5PFS 8 8 2,3 PCLKB 2ICLK
0008 C147h MPC PO7 pin function control register PO7PFS 8 8 2,3 PCLKB 2 ICLK
0008 C148h MPC P10 pin function control register P10PFS 8 8 2,3 PCLKB 2 ICLK
0008 C149h MPC P11 pin function control register P11PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Ah MPC P12 pin function control register P12PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Bh MPC P13 pin function control register P13PFS 8 8 2,3 PCLKB 2ICLK
0008 C14Ch MPC P14 pin function control register P14PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Dh MPC P15 pin function control register P15PFS 8 8 2,3 PCLKB 2ICLK
0008 C14Eh MPC P16 pin function control register P16PFS 8 8 2,3 PCLKB 2 ICLK
0008 C14Fh MPC P17 pin function control register P17PFS 8 8 2,3 PCLKB 2 ICLK
0008 C150h MPC P20 pin function control register P20PFS 8 8 2,3 PCLKB 2 ICLK
0008 C151h MPC P21 pin function control register P21PFS 8 8 2,3 PCLKB 2 ICLK
0008 C152h MPC P22 pin function control register P22PFS 8 8 2,3 PCLKB 2 ICLK
0008 C153h MPC P23 pin function control register P23PFS 8 8 2,3 PCLKB 2 ICLK
0008 C154h MPC P24 pin function control register P24PFS 8 8 2,3 PCLKB 2 ICLK
0008 C155h MPC P25 pin function control register P25PFS 8 8 2,3 PCLKB 2 ICLK
0008 C156h MPC P26 pin function control register P26PFS 8 8 2,3 PCLKB 2 ICLK
0008 C157h MPC P27 pin function control register P27PFS 8 8 2,3 PCLKB 2 ICLK
0008 C158h MPC P30 pin function control register P30PFS 8 8 2,3 PCLKB 2 ICLK
0008 C159h MPC P31 pin function control register P31PFS 8 8 2,3 PCLKB 2 ICLK
0008 C15Ah MPC P32 pin function control register P32PFS 8 8 2,3 PCLKB 2 ICLK
0008 C15Bh MPC P33 pin function control register P33PFS 8 8 2,3 PCLKB 2 ICLK
0008 C15Ch MPC P34 pin function control register P34PFS 8 8 2,3 PCLKB 2 ICLK
0008 C160h MPC P40 pin function control register P40PFS 8 8 2,3 PCLKB 2 ICLK
0008 C161h MPC P41 pin function control register P41PFS 8 8 2,3 PCLKB 2 ICLK
0008 C162h MPC P42 pin function control register P42PFS 8 8 2,3 PCLKB 2 ICLK
0008 C163h MPC P43 pin function control register P43PFS 8 8 2,3 PCLKB 2 ICLK
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. I/0 Registers

Table 4.1 List of /0O Registers (Address Order) (34/42)
Module Register Number |Access Number of Access States Related

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

0008 C297h SYSTEM | Voltage monitoring circuit control register LVCMPCR 8 8 4,5 PCLKB 2, 3ICLK LVDA

0008 C298h SYSTEM |Voltage detection level select register LVDLVLR 8 8 4,5 PCLKB 2,3 ICLK

0008 C29Ah SYSTEM | Voltage monitoring 1 circuit control register 0 LVD1CRO 8 8 4,5 PCLKB 2,3ICLK

0008 C29Bh SYSTEM | Voltage monitoring 2 circuit control register 0 LVD2CRO 8 8 4,5 PCLKB 2,3ICLK

0008 C2A0hto |SYSTEM |Deep standby backup register 0 to 31 DPSBKRO to 8 8 4,5 PCLKB 2,3ICLK Low Power

0008 C2BFh 31 Consumption

0008 C300h ICU Group 0 interrupt source register GRPO00O 32 32 1,2 PCLKB 2 ICLK ICUb

0008 C304h ICU Group 1 interrupt source register GRPO1 32 32 1,2 PCLKB 2 ICLK

0008 C308h ICU Group 2 interrupt source register GRP02 32 32 1,2 PCLKB 2 ICLK

0008 C30Ch ICU Group 3 interrupt source register GRPO3 32 32 1, 2 PCLKB 2 ICLK

0008 C310h ICU Group 4 interrupt source register GRP04 32 32 1,2 PCLKB 2ICLK

0008 C314h ICU Group 5 interrupt source register GRPO05 32 32 1,2 PCLKB 2 ICLK

0008 C318h ICU Group 6 interrupt source register GRPO06 32 32 1,2 PCLKB 2 ICLK

0008 C330h ICU Group 12 interrupt source register GRP12 32 32 1,2 PCLKB 2 ICLK

0008 C340h ICU Group 0 interrupt enable register GENOO 32 32 1, 2 PCLKB 2 ICLK

0008 C344h ICU Group 1 interrupt enable register GENO1 32 32 1,2 PCLKB 2 ICLK

0008 C348h ICU Group 2 interrupt enable register GENO02 32 32 1,2 PCLKB 2 ICLK

0008 C34Ch ICU Group 3 interrupt enable register GENO3 32 32 1,2 PCLKB 2 ICLK

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

0008 C354h ICU Group 5 interrupt enable register GENO5 32 32 1,2 PCLKB 2 ICLK

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

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

0008 C380h ICU Group 0 interrupt clear register GCRO0 32 32 1,2 PCLKB 2 ICLK

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

0008 C388h ICU Group 2 interrupt clear register GCR02 32 32 1,2 PCLKB 2 ICLK

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

0008 C390h ICU Group 4 interrupt clear register GCR04 32 32 1, 2 PCLKB 2 ICLK

0008 C394h ICU Group 5 interrupt clear register GCRO5 32 32 1,2 PCLKB 2ICLK

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

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

0008 C400h RTC 64-Hz counter R64CNT 8 8 2,3 PCLKB 2 ICLK 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 2 ICLK

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

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

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

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

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 2 ICLK

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 2 ICLK

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 2 ICLK

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 2 ICLK

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 2 ICLK

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 2 ICLK

0008 C428h RTC RTC control register 4 RCR4 8 8 2,3 PCLKB 2 ICLK
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Table 4.1 List of /0O Registers (Address Order) (38/42)

. Number of Access States
Module Register Number |Access Related

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

000A 003Ah USBO BEMP interrupt status register BEMPENB 16 16 9 PCLKB or |Rounded upto |USBa
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 003Ch USBO SOF output configuration register SOFCFG 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0040h USBO Interrupt status register 0 INTSTSO 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequency ratio
of ICLK/
PCLKB)*8

000A 0046h USBO BRDY interrupt status register BRDYSTS 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequency ratio
of ICLK/
PCLKB)*8

000A 0048h USBO NRDY interrupt status register NRDYSTS 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 004Ah USBO BEMP interrupt status register BEMPSTS 16 16 9PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 004Ch USBO Frame number register FRMNUM 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 004Eh USBO Device state changing register DVCHGR 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0050h USBO USB address register USBADDR 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0054h USBO USB request type register USBREQ 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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5. Electrical Characteristics

Table 5.12 Clock Timing (Sub-Clock Related)
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7 t0 3.6 VV, VREFH0 = 2.7 VV to AVCCO, Vgarr =2.3103.6 V,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty =Ty,

Item Symbol Min. Typ. Max. Unit -Cl;?)itditions
Sub-clock oscillator oscillation frequency fsus — 32.768 — kHz
Sub-clock oscillation stabilization time tsuBosc — — *1 S Figure 5.12
Sub-clock oscillation stabilization wait offset time*2 tsuroscwTo 1.8 — 2.6 s
Sub-clock oscillation stabilization waiting time tsuroscwT — — *2 S

Note 1. When using a sub-clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.
Note 2. The minimum and maximum values for sub-clock oscillation stabilization waiting offset time (tsygoscwTo) only apply to products
tagged with “*1” in Figure 1.3, List of Products. For other products, take the value of (tsygoscwro) to be 0.
Note 3. The number of cycles n selected by the value of the SOSCWTCR.SSTS[4:0] bits determines the sub-clock oscillation
stabilization waiting time in accord with the formula below.

tsusoscwr = max (tsusosc, tsusoscwro) +

The notation “max(tsygosc: tsusoscwro)” indicates whichever is higher of tgygosc and tsysoscwro-

fSUB

BCLK pin output

tCr

Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, IOH =-1.0 mA, IOL = 1.0 mA, C = 30 pF

Figure 5.3 BCLK Pin Output Timing

EXTAL external clock input

texr

text

[ vcc x05

Figure 5.4 EXTAL External Clock Input Timing

R0O1DS0060EJ0160 Rev.1.60
May 19, 2014

ENESAS

Page 111 of 154



RX630 Group 5. Electrical Characteristics

RSPI Simple SPI

tspoicum tspoxr tspoxs
—>
RSPCKm SCKn Von Vou VoH Vou
Master select Master select
output output VoL Vo 7™ Vou
tsp
tSPcyc N
tspokwH tspokr tspoxs
RSPCKm SCKn ViH
Slave select input  Slave select input
(m=AtoC) (n=0t012)
tSPWC |

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

Figure 5.32 RSPI Clock Timing and Simple SPI Clock Timing

RSPI Simple SPI
<& tTD >
SSLmO to SSLm3 55 s n s
output N X
) T
tiean tiac >l
RSPCKm SCKn

tssur, tssr
CPOL =0 CKPOL =0 ¢ 5\_ﬁ \
output output - 7
RSPCKm SCKn T
CPOL=1 CKPOL =1 x 7 /
output output

=~

)

tsu t
MISOm input SMISOm input MSB IN _< I }_@ {vsain
tEr, tor ey Ton e too
MOSIm input SMOSIm input -l 'l 5 -
(M=A10C) (1=01012) _Z_ MSB OUT 72< DAT{)-‘\) ><_ LSB OUT >< IDLE ><MSB ouT
Figure 5.33 RSPI Timing (Master, CPHA = 0) and Simple SPI Timing (Master, CKPH = 1)
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RSPI Simple SPI

SSLMO SSLn# p g
input input \ /] \
tieap d tiac
RSPCKm SCKn D —

CPOL=0 CKPOL=1 SS 7

input input T K /

RSPCKm SCKn -1\ 2

CPOL=1 CKPOL =0 1 \
input input \—7 s
tsa ton top treL
> -y le—

£C

MISOm output SMISOm output LSBOUT 1 > Y
(Last data) 4 MSB OUT | DATA 1& LSB OUT MSB OUT
)
too ||t o tor

MOSIm input SMOSIm input
(m=AtoC) (n=0to 12) N

Figure 5.36 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)

Viu A
SDAO to SDA3 A

w 1 S

taur
< »|
—> —> 4 tsTas —> [t < tsTos

\ T 3v1

SCLO to SCL3 \
p*1 S *1 T Sr *1 T p*1
tsr —> tspas
€ tspan

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

Test conditions
Vu=VCCx0.7,V,,=VCC x0.3

Figure 5.37  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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tvorr
VCC VdetO
Internal reset signal
(active-low)
il - >
taet tLvbo

Figure 5.41 Voltage Detection Circuit Timing (Vgeto)

tvorr

VCC Vgeus / x Vivk

LVDI1E

+>{ TaE-n)

LvD1
Comparator output

L

LVD1CMPE

LVD1IMON

Internal reset signal
(active-low)

When LVD1IRN =L

tdet tdet tLvp1

When LVD1RN =H

tLvpr

Figure 5.42  Voltage Detection Circuit Timing (Vyet1)
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tvorr

VCC Vetz / 5 Vivk

LVD2E

LvD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN =L

taet tdet tvp2

When LVD2RN = H

tLvp2

Figure 5.43  Voltage Detection Circuit Timing (Vyet2)
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5. Electrical Characteristics

5.9 Oscillation Stop Detection Timing

Table 5.28 Oscillation Stop Detection Circuit Characteristics

Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgp11 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCO

VSS = AVSSO0 = VREFL/VREFLO = VSS_USB =0V

Ta=Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
— — 1 ms Figure 5.44

Detection time

Main clock or
PLL clock

OSTDSR.OSTDF 7l

LOCO clock _/_\_/_\_/_
ICLK \ ’ \ ’ \ ’][ / \ /

Figure 5.44

Oscillation Stop Detection Timing
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5.11 ROM (Flash Memory for Code Storage) Characteristics

Table 5.30 ROM (Flash Memory for Code Storage) Characteristics (1)
Conditions: VCC = AVCCO = VREFH =VCC_USB =2.7t0 3.6 V, VREFHO = 2.7 V to AVCCO
VSS = AVSSO = VREFL/VREFLO =VSS_USB=0V
Temperature range for the programming/erasure operation: T, = Tqp,

Item Symbol Min. Typ. Max. Unit Test Conditions
Reprogram/erase cycle*! Npec 1000 — — Times
Data hold time torP 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 = 1000),
erasing can be performed n times for each block. For instance, when 256-byte programming is performed 16 times for different
addresses in 4-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. The value is obtained from the reliability test.

Table 5.31 ROM (Flash Memory for Code Storage) 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,

tem Symbol - FCLK =4 MHz -20 MHz < FCLK = 50 MHz Uniit
Min. Typ. Max. Min. Typ. Max.

Programming time 128 bytes tp1og — 2.8 28 — 1 10 ms
Npgc < 100 times 4 Kbytes tpax — 63 140 — 23 50 ms

16 Kbytes tp1sk — 252 560 — 90 200 ms
Programming time 128 bytes tp1og — 3.4 33.6 — 1.2 12 ms
Npgc > 100 times 4 Kbytes toak — 75.6 168 — 27.6 60 ms

16 Kbytes tp16K — 302.4 672 — 108 240 ms
Erasure time 4 Kbytes tEak — 50 120 — 25 60 ms
Npgc < 100 times 16 Kbytes fereK — 200 480 — 100 240 ms
Erasure time 4 Kbytes teak — 60 144 — 30 72 ms
Npec > 100 times 16 Kbytes te 16k — 240 576 — 120 288 ms
Suspend delay time during programming tspp — — 400 — — 120 uS
First suspend delay time during erasure tsesp1 — — 300 — — 120 us
(in suspend priority mode)
Second suspend delay time during erasure | tsgspy — — 1.7 — — 17 ms
(in suspend priority mode)
Suspend delay time during erasure tseep — — 17 — — 1.7 ms
(in erasure priority mode)
FCU reset time tFcur 35 — — 35 — — us
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RX630 Group

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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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




