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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"

Not For New Designs
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117
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32K x 8

128K x 8

2.7V ~ 3.6V

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

-40°C ~ 85°C (TA)

Surface Mount
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RX630 Group

1. Overview

A B c D E F G H J K L M N
13| PE3 PE4 PK4 PE6 P67 PA2 PA4 PA7 PB1 PB5 PLO PL1 P74 |13
12| PE1 PE2 P70 PE5 P65 PA1 vce PBO PB2 PB6 P73 PC1 P75 | 12
11| P62 P61 PEO PK5 P66 VSS PAG6 P71 PB4 PB7 pPC2 PCO PC3 | 11
10| PK3 PK2 P63 PE7 PAO PA3 PA5 P72 PB3 P76 PC4 P77 P82 | 10

9| PD6 PD4 PD7 P64 P80 PC5 P81 PC7 |9
8| Pp2 | PDO | PD3 | P60 RX630 Group vcc | P83 | pcs | vss |8
7| P92 P91 PD1 PD5 (145_Pin TFLGA) P51 P52 P50 P55 |7
(Upper perspective view)
VSS_ | USBO
6| P90 P47 Vss P93 P53 P56 - -6
UsB DP
VCC_ | USBO
5| P45 P43 P46 vce P44 P54 P13 - -5
usB DM
4| P42 |VREFLO| P41 POl | EMLE | VBATT |BSCANP| P35 P30 P15 P24 P12 P14 | 4
3| P40 P05 |VREFHO| PO3 PJ5 PJ3 MD VSsS P32 P31 P16 P86 P87 |3
2| PO7 |AVCCO | P02 PF5 VCL |XCOUT| RES# | VCC P33 P26 P23 P17 P20 |2
1| AVSSO | VREFH | VREFL | P00 VSS | XCIN | XTAL | EXTAL | P34 P27 P25 P22 P21 |1

A B c D E F G H J K L M N

Note:  This figure indicates the power supply pins and /O port pins. For the pin configuration, see Table 1.7,
List of Pins and Pin Functions (145-Pin TFLGA).
Figure 1.6 Pin Assignment (145-Pin TFLGA)
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RX630 Group

1. Overview

RX630 Group
PTLGO100KA-A (100-Pin TFLGA)
(Top View)
A B c D E F G H J K
10| PE2 PE3 PE4 PAO PA3 Vss vce PB7 PC1 PC2
9| PEl PD7 PE5 PAl PA5 PA7 PB1 PB6 PCO PC3
8| PEO PD6 PD5 PE7 PA4 PBO PB4 PC6 PC4 PC5
7| PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51
VCC_ | USBO
6| PDO PD1 P47 P46 PA2 PB3 P52 P54 - -
usBs DP
Vss USBO
5| P43 P44 P42 P45 P41 P12 P53 P55 - -
usBs DM
4 |VREFLO| P40 |VREFHO| VBATT | P34 P32 P27 P15 P13 P14
3| PO7 |AvCCO| PJ3 MD RES# P35 P30 P16 P17 P20
2 | VREFH | AVSSO | VREFL | XCOUT | VSS vce P31 P25 P21 p22
1| PO5 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 /O port pins. For the pin
configuration, see Table 1.7, List of Pins and Pin Functions (145-Pin TFLGA).

10

Figure 1.8 Pin Assignment (100-Pin TFLGA)
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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 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (2/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, | (SClc, SCId, RSP, RIIC, S12AD,
TFLGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
E4 TRST# P34 MTIOCOA/TMCI3/PO12/ | SCK6/SCKO IRQ4
POE2#
E5 P41 IRQ9-DS AN001
E6 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
E7 PAG A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
E8 PA4 A4 MTICSU/MTCLKA/ TXD5/SMOSIS/SSDAS/ IRQ5-DS
TIOCAL/TMRIO/PO20 SSLAO
E9 PAS A5 TIOCB1/PO21 RSPCKA
E10 PA3 A3 MTIOCOD/MTCLKD/ RXDS5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
F1 EXTAL P36
F2 vce
F3 P35 NMI
F4 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ SMOSI0/SSDAG/SSDAO/
RTCIC2 CTX0*
F5 P12 TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
F6 PB3 All MTIOCOA/MTIOC4A/ SCK6
TIOCD3/TCLKD/TMOO/
PO27/POE3#
F7 PB2 A10 TIOCC3/TCLKC/PO26 CTS6#/RTS6#/SS6#
F8 PBO A8 MTIC5W/TIOCA3/PO24 | RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
F9 PA7 A7 TIOCB2/P0O23 MISOA
F10 VSsSs
Gl P33 MTIOCOD/TIOCDO/TMRI3 | RXD6/RXD0/SMISO6/ IRQ3-DS
PO11/POE3# SMISO0/SSCL6/SSCLO/
CRX0*L
G2 T™S P31 MTIOCA4D/TMCI2/POY/ CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLBO
G3 TDI P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
RTCICO/POES# MISOB
G4 TCK/FINEC p27 CST# MTIOC2B/TMCI3/ SCK1/RSPCKB
PO7
G5 P53*2 BCLK
G6 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
G7 PBS A13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
G8 PB4 A12 TIOCA4/PO28 CTSO#/RTSO#/SSO#
G9 PB1 A9 MTIOCOC/MTIOC4C/ TXD6/SMOSI6/SSDAG IRQ4-DS
TIOCB3/TMCI0/PO25
G10 vce
H1 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB
H2 P25 CS5# MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4/PO5
H3 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCBL/TCLKC/TMO2/ SMISO3/SSDA1/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS
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RX630 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (2/3)
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
33 P13 MTIOCOB/TIOCAS5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
34 P12 TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
35 VCC_USB
36 USBO_DM
37 USBO_DP
38 VSS_USB
39 P55 WAIT# MTIOC4D/TMO3 CRX1 IRQ10
40 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1
41 BCLK P53*2
42 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
43 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
44 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
45 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TMO2/PO31 MISOA
46 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TMCI2/PO30 MOSIA
47 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TMRI2/PO29
48 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TMCI1/PO25/POEO# SS8#/SSLAO
49 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
50 PC2 A18 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD
51 PC1 Al7 MTIOC3A/TCLKD/PO18 SCK5/SSLA2 IRQ12
52 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLAl1
53 PB7 Al5 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
54 PB6 Al4 MTIOC3D/TIOCA5/PO30 RXD9/SMISO9/SSCL9
55 PB5 A13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
56 PB4 Al12 TIOCA4/PO28 CTS9#/RTSO#/ISS#
57 PB3 All MTIOCOA/MTIOC4A/ SCK6
TIOCD3/TCLKD/TMOO/
PO27/POE3#
58 PB2 A10 TIOCC3/TCLKC/PO26 CTS6#/RTS6#/SS6#
59 PB1 A9 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDA6 IRQ4-DS
TIOCB3/TMCI0/PO25
60 VCC
61 PBO A8 MTIC5W/TIOCA3/PO24 RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
62 VSS
63 PA7 A7 TIOCB2/P0O23 MISOA
64 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
65 PAS5 A5 TIOCB1/PO21 RSPCKA
66 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS
TIOCA1/TMRIO/PO20 SSLAO
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RX630 Group 2.CPU

2. CPU

The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP
instructions.

General-purpose register
b31 b0

RO (SP)*!

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

Control register

b31 b0
ISP (Interrupt stack pointer)
USP (User stack pointer)
INTB (Interrupt table register)
PC (Program counter)
PSW (Processor status word)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

| |
| |
| |
| BPC (Backup PC) |
| |
| |
| FPSW  (Floating-point status word) |

DSP instruction register
b63 b0
ACC (Accumulator)

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according
to the value of the U bit in the PSW.

Figure 2.1 Register Set of the CPU
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RX630 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (6/42)

Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 7093h ICU Interrupt request register 147 IR147 8 8 2 ICLK ICUb
0008 7094h ICU Interrupt request register 148 IR148 8 8 2 ICLK
0008 7095h ICU Interrupt request register 149 IR149 8 8 2 ICLK
0008 7096h ICU Interrupt request register 150 IR150 8 8 2 ICLK
0008 7097h ICU Interrupt request register 151 IR151 8 8 2 ICLK
0008 7098h ICU Interrupt request register 152 IR152 8 8 2 ICLK
0008 7099h ICU Interrupt request register 153 IR153 8 8 2 ICLK
0008 709Ah ICU Interrupt request register 154 IR154 8 8 2 ICLK
0008 709Bh ICU Interrupt request register 155 IR155 8 8 2 ICLK
0008 709Ch ICU Interrupt request register 156 IR156 8 8 2 ICLK
0008 709Dh ICU Interrupt request register 157 IR157 8 8 2 ICLK
0008 709Eh ICU Interrupt request register 158 IR158 8 8 2 ICLK
0008 709Fh ICU Interrupt request register 159 IR159 8 8 2 ICLK
0008 70A0h ICU Interrupt request register 160 IR160 8 8 2 ICLK
0008 70Alh ICU Interrupt request register 161 IR161 8 8 2 ICLK
0008 70A2h ICU Interrupt request register 162 IR162 8 8 2 ICLK
0008 70A3h ICU Interrupt request register 163 IR163 8 8 2 ICLK
0008 70A4h ICU Interrupt request register 164 IR164 8 8 2 ICLK
0008 70A5h ICU Interrupt request register 165 IR165 8 8 2 ICLK
0008 70A6h ICU Interrupt request register 166 IR166 8 8 2 ICLK
0008 70A7h ICU Interrupt request register 167 IR167 8 8 2 ICLK
0008 70AAh ICU Interrupt request register 170 IR170 8 8 2 ICLK
0008 70ABh ICU Interrupt request register 171 IR171 8 8 2 ICLK
0008 70ACh ICU Interrupt request register 172 IR172 8 8 2 ICLK
0008 70ADh ICU Interrupt request register 173 IR173 8 8 2 ICLK
0008 70AEh ICU Interrupt request register 174 IR174 8 8 2 ICLK
0008 70AFh ICU Interrupt request register 175 IR175 8 8 2 ICLK
0008 70BOh ICU Interrupt request register 176 IR176 8 8 2 ICLK
0008 70B1h ICU Interrupt request register 177 IR177 8 8 2ICLK
0008 70B2h ICU Interrupt request register 178 IR178 8 8 2 ICLK
0008 70B3h ICU Interrupt request register 179 IR179 8 8 2 ICLK
0008 70B4h ICU Interrupt request register 180 IR180 8 8 2 ICLK
0008 70B5h ICU Interrupt request register 181 IR181 8 8 2 ICLK
0008 70B6h ICU Interrupt request register 182 IR182 8 8 2 ICLK
0008 70B7h ICU Interrupt request register 183 IR183 8 8 2 ICLK
0008 70B8h ICU Interrupt request register 184 IR184 8 8 2 ICLK
0008 70BSh ICU Interrupt request register 185 IR185 8 8 2 ICLK
0008 70BAh ICU Interrupt request register 186 IR186 8 8 2 ICLK
0008 70BBh ICU Interrupt request register 187 IR187 8 8 2 ICLK
0008 70BCh ICU Interrupt request register 188 IR188 8 8 2 ICLK
0008 70BDh ICU Interrupt request register 189 IR189 8 8 2 ICLK
0008 70BEh ICU Interrupt request register 190 IR190 8 8 2 ICLK
0008 70BFh ICU Interrupt request register 191 IR191 8 8 2 ICLK
0008 70C0h ICU Interrupt request register 192 IR192 8 8 2 ICLK
0008 70C1h ICU Interrupt request register 193 IR193 8 8 2 ICLK
0008 70C2h ICU Interrupt request register 194 IR194 8 8 2 ICLK
0008 70C3h ICU Interrupt request register 195 IR195 8 8 2 ICLK
0008 70C4h ICU Interrupt request register 196 IR196 8 8 2 ICLK
0008 70C5h ICU Interrupt request register 197 IR197 8 8 2 ICLK
0008 70C6h ICU Interrupt request register 198 IR198 8 8 2 ICLK
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RX630 Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (20/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 83C3h RSPI2 RSPI status register SPSR 8 8 2,3 PCLKB 2 ICLK RSPI
0008 83C4h RSPI2 RSPI data register SPDR 32 16, 32 2,3 PCLKB 2 ICLK
0008 83C8h RSPI2 RSPI sequence control register SPSCR 8 8 2,3 PCLKB 2 ICLK
0008 83C9h RSPI2 RSPI sequence status register SPSSR 8 8 2,3 PCLKB 2 ICLK
0008 83CAh RSPI2 RSPI bit rate register SPBR 8 8 2,3 PCLKB 2 ICLK
0008 83CBh RSPI2 RSPI data control register SPDCR 8 8 2,3 PCLKB 2 ICLK
0008 83CCh RSPI2 RSPI clock delay register SPCKD 8 8 2,3 PCLKB 2 ICLK
0008 83CDh RSPI2 RSPI slave select negation delay register SSLND 8 8 2,3 PCLKB 2 ICLK
0008 83CEh RSPI2 RSPI next-access delay register SPND 8 8 2,3 PCLKB 2 ICLK
0008 83CFh RSPI2 RSPI control register 2 SPCR2 8 8 2,3 PCLKB 2 ICLK
0008 83D0h RSPI2 RSPI command register 0 SPCMDO 16 16 2,3 PCLKB 2 ICLK
0008 83D2h RSPI2 RSPI command register 1 SPCMD1 16 16 2,3 PCLKB 2 ICLK
0008 83D4h RSPI2 RSPI command register 2 SPCMD2 16 16 2,3 PCLKB 2 ICLK
0008 83D6h RSPI2 RSPI command register 3 SPCMD3 16 16 2,3 PCLKB 2 ICLK
0008 83D8h RSPI2 RSPI command register 4 SPCMD4 16 16 2,3 PCLKB 2 ICLK
0008 83DAh RSPI2 RSPI command register 5 SPCMD5 16 16 2,3 PCLKB 2 ICLK
0008 83DCh RSPI2 RSPI command register 6 SPCMD6 16 16 2,3 PCLKB 2 ICLK
0008 83DEh RSPI2 RSPI command register 7 SPCMD7 16 16 2,3 PCLKB 2 ICLK
0008 8600h MTU3 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK MTU2a
0008 8601h MTU4 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8602h MTU3 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8603h MTU4 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8604h MTU3 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8605h MTU3 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2ICLK
0008 8606h MTU4 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8607h MTU4 Timer 1/0 control register L TIORL 8 8 2, 3PCLKB 2 ICLK
0008 8608h MTU3 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8609h MTU4 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 860Ah MTU Timer output master enable register TOER 8 8 2,3 PCLKB 2I1CLK
0008 860Dh MTU Timer gate control register TGCR 8 8 2,3 PCLKB 2 ICLK
0008 860Eh MTU Timer output control register 1 TOCR1 8 8 2,3 PCLKB 2ICLK
0008 860Fh MTU Timer output control register 2 TOCR2 8 8 2,3 PCLKB 2 ICLK
0008 8610h MTU3 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8612h MTU4 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8614h MTU Timer cycle data register TCDR 16 16 2,3 PCLKB 2 ICLK
0008 8616h MTU Timer dead time data register TDDR 16 16 2,3 PCLKB 2 ICLK
0008 8618h MTU3 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 861Ah MTU3 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 861Ch MTU4 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 861Eh MTU4 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8620h MTU Timer subcounter TCNTS 16 16 2,3 PCLKB 2 ICLK
0008 8622h MTU Timer cycle buffer register TCBR 16 16 2,3 PCLKB 2 ICLK
0008 8624h MTU3 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
0008 8626h MTU3 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8628h MTU4 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
0008 862Ah MTU4 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 862Ch MTU3 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 862Dh MTU4 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8630h MTU Timer interrupt skipping set register TITCR 8 8 2,3 PCLKB 2 ICLK
0008 8631h MTU Timer interrupt skipping counter TITCNT 8 8 2,3 PCLKB 2I1CLK
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RX630 Group

. I/0 Registers

Table 4.1 List of /0O Registers (Address Order) (25/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 AOA3h SCI5 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK SClc,
0008 AOA4h SCI5 Serial status register SSR 8 8 2, 3PCLKB 2 ICLK scld
0008 AOA5h SCI5 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 AOAGh SCI5 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOA7h SCI5 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 AOA8h SCI5 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOA9h SCI5 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 AOAAh SCI5 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
0008 AOABh SCI5 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AOACh SCI5 12C status register SISR 8 8 2,3 PCLKB 2 ICLK
0008 AOADh SCI5 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 AOCOh SCl6 Serial mode register SMR 8 8 2, 3PCLKB 2 ICLK
0008 AOC1h SCI6 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 AOC2h SCI6 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 AOC3h SCI6 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 AOC4h SClI6 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 AOC5h SCl6 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 AOC6h SCI6 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC7h SCl6 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC8h SCI6 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOCSh SCI6 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 AOCAh SCI6 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
0008 AOCBh SCI6 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AOCCh SCI6 12C status register SISR 8 8 2,3 PCLKB 2 ICLK
0008 AOCDh SCI6 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 AOEOh SCI7 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 AOE1h SCI7 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 AOE2h SCI7 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 AOE3h SCI7 Transmit data register TDR 8 8 2,3 PCLKB 2ICLK
0008 AOE4h SCI7 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 AOE5h SCI7 Receive data register RDR 8 8 2,3 PCLKB 2ICLK
0008 AOE6h SCI7 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOE7h SCI7 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 AOE8h SCI7 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOESh SCI7 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 AOEAh SCI7 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
0008 AOEBh SCI7 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AOECh SCI7 12C status register SISR 8 8 2,3 PCLKB 2 ICLK
0008 AOEDh SCI7 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A100h SCI8 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 A101h SCI8 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A102h SCI8 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 A103h SCI8 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A104h SCI8 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 A105h SCI8 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A106h SCI8 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 A107h SCI8 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 A108h SCI8 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 A109h SCI8 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 A10Ah SCI8 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (26/42)
Module Register Number |Access Number of Access States Related

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

0008 A10Bh SCI8 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK SClc,

0008 A10Ch SCI8 12C status register SISR 8 8 2,3 PCLKB 2 ICLK scid

0008 A10Dh SCI8 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A120h SCI9 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK

0008 A121h SCI9 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK

0008 A122h SCI9 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A123h SCI9 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 A124h SCI9 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A125h SCI9 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 A126h SCI9 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK

0008 A127h SCI9 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A128h SCI9 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK

0008 A129h SCI9 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK

0008 A12Ah SCI9 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK

0008 A12Bh SCI9 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK

0008 A12Ch SCI9 12C status register SISR 8 8 2,3 PCLKB 2 ICLK

0008 A12Dh SCI9 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A140h SCI10 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK

0008 Al41h SCI10 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK

0008 Al42h SCI10 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A143h SCI10 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 Al44h SCI10 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A145h SCI10 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 Al46h SCI10 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK

0008 A147h SCI10 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A148h SCI10 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK

0008 A149h SCI10 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK

0008 A14Ah SCI10 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK

0008 A14Bh SCI10 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK

0008 A14Ch SCI10 12C status register SISR 8 8 2,3 PCLKB 2 ICLK

0008 A14Dh SCI10 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A160h SCi11 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK

0008 A161h SCI11 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK

0008 A162h SCI11 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A163h SCI11 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 A164h SCi11 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A165h SCI11 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 A166h SCI11 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK

0008 A167h SCI11 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A168h SCi11 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK

0008 A169h SCi11 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK

0008 A16Ah SCI11 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK

0008 A16Bh SCI11 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK

0008 A16Ch SCi11 12C status register SISR 8 8 2,3 PCLKB 2 ICLK

0008 A16Dh SCI11 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A800h IEB IEBus control register IECTR 8 8 3,4 PCLKB 2,3ICLK IEB

0008 A801h IEB IEBus command register IECMR 8 8 3,4 PCLKB 2, 3ICLK

0008 A802h IEB IEBus master control register IEMCR 8 8 3,4 PCLKB 2,3ICLK

0008 A803h IEB IEBus master unit address register 1 IEAR1 8 8 3,4 PCLKB 2, 3ICLK

0008 A804h IEB IEBus master unit address register 2 IEAR2 8 8 3,4 PCLKB 2,3ICLK
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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) (28/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 B332h SCl12 Timer prescaler register TPRE 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 B333h SCl12 Timer count register TCNT 8 8 2,3 PCLKB 2 ICLK
0008 C000h PORTO Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C001h PORT1 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C002h PORT2 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C003h PORT3 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C004h PORT4 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C005h PORT5 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C006h PORT6 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C007h PORT7 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C008h PORT8 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C00%h PORT9 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0Ah PORTA Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C00Bh PORTB Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0Ch PORTC | Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C0O0Dh PORTD Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COOEh PORTE | Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOFh PORTF Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C010h PORTG | Port direction register PDR 8 8 2,3 PCLKB 2I1CLK
0008 C011h PORTH Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C012h PORTJ Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C013h PORTK Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C014h PORTL Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C020h PORTO Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C021h PORT1 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C022h PORT2 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C023h PORT3 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C024h PORT4 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C025h PORT5 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C026h PORT6 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C027h PORT7 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C028h PORTS8 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C029h PORT9 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Ah PORTA Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Bh PORTB Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Ch PORTC | Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Dh PORTD | Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Eh PORTE Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Fh PORTF Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C030h PORTG | Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C031h PORTH Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C032h PORTJ Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C033h PORTK Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C034h PORTL Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C040h PORTO Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C041h PORT1 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C042h PORT2 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C043h PORT3 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C044h PORT4 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C045h PORT5 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (36/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0009 0853h CANO Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK CAN
0009 0854h CANO Time stamp register TSR 16 16 2,3 PCLKB 2 ICLK
0009 0856h CANO Acceptance filter support register AFSR 16 16 2,3 PCLKB 2 ICLK
0009 0858h CANO Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 1200hto |CAN1 Mailbox registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2 ICLK
0009 13FFh 32
0009 1400hto |CAN1 Mask register 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK
0009 141Fh 32
0009 1420h CAN1 FIFO received ID compare register 0 FIDCRO 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 1424h CAN1 FIFO received ID compare register 1 FIDCR1 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 1428h CAN1 Mask invalid register MKIVLR 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 142Ch CAN1 Mailbox interrupt enable register MIER 32 8,3126, 2,3 PCLKB 2 ICLK
0009 1820h to |CAN1 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 183Fh
0009 1840h CAN1 Control register CTLR 16 8,16 2,3 PCLKB 2 ICLK
0009 1842h CAN1 Status register STR 16 8, 16 2,3 PCLKB 2 ICLK
0009 1844h CAN1 Bit configuration register BCR 32 8,3126, 2,3 PCLKB 2 ICLK
0009 1848h CAN1 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 184%h CAN1 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ah CAN1 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 184Bh CAN1 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ch CAN1 Error interrupt enable register EIER 8 8 2,3 PCLKB 2ICLK
0009 184Dh CAN1 Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 184Eh CAN1 Receive error count register RECR 8 8 2,3 PCLKB 2 ICLK
0009 184Fh CAN1 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 1850h CAN1 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 1851h CAN1 Channel search support register CSSR 8 8 2,3 PCLKB 2I1CLK
0009 1852h CAN1 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 1853h CAN1 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK
0009 1854h CAN1 Time stamp register TSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1856h CAN1 Acceptance filter support register AFSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1858h CAN1 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 2200h to |CAN2 Mailbox registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2 ICLK
0009 23FFh 32
0009 2400hto |CAN2 Mask register 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK
0009 241Fh 32
0009 2420h CAN2 FIFO received ID compare register 0 FIDCRO 32 8,3126, 2, 3PCLKB 2 ICLK
0009 2424h CAN2 FIFO received ID compare register 1 FIDCR1 32 8,3126, 2,3 PCLKB 2 ICLK
0009 2428h CAN2 Mask invalid register MKIVLR 32 8,31;6, 2,3 PCLKB 2 ICLK
0009 242Ch CAN2 Mailbox interrupt enable register MIER 32 8,3:;6, 2,3 PCLKB 2 ICLK
0009 2820hto |CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 283Fh
0009 2820h to | CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
0009 283Fh
0009 2840h CAN2 Control register CTLR 16 8, 16 2,3 PCLKB 2 ICLK
0009 2842h CAN2 Status register STR 16 8,16 2,3 PCLKB 2 ICLK
0009 2844h CAN2 Bit configuration register BCR 32 8,3126, 2, 3PCLKB 2 ICLK
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5.3.2 Clock Timing

Table 5.11 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 E;?ltditions
BCLK pin output cycle time tBeyc 40 — — ns Figure 5.3
BCLK pin output high pulse width tcH 15 — — ns
BCLK pin output low pulse width teL 15 — — ns
BCLK pin output rising time ter — — 5 ns
BCLK pin output falling time tes — — 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 texs — — 5 ns
EXTAL external clock input wait time*1 texwT 1 — — ms
Main clock oscillator oscillation frequency fMAIN 4 — 16 MHz
Main clock oscillation stabilization time (crystal) tmaiNOsC — — —*3 ms Figure 5.5
Main clock oscillation stabilization wait time (crystal) tvainosewT | — — —*4 ms
LOCO and IWDTCLK clock cycle time teye 6.96 8 9.4 us
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 — — 1.8 ms Figure 5.7
HOCO clock oscillation stabilization wait time 2 thocowT?2 — — 2.0 ms Figure 5.8
HOCO clock power supply settling time thocop — — 1 ms Figure 5.9
PLL circuit oscillation frequency foLL 104 — 200 MHz
PLL clock oscillation stabilization time | PLL operation started | tprr1 — — 500 Hs Figure 5.10
PLL clock oscillation stabilization wait 32;“2:%2 ﬁfsczemed tpLLwT — — —*5 ms
PLL clock oscillation stabilization time | PLL operation started | tp > — — tmaINosC Figure 5.11

before main clock Hp g | MO
oscillation has settled

PLL clock oscillation stabilization wait toLLwT2 — — —*5 ms

Note 1. This is the time until the clock is used after setting P36 and P37 as inputs, and then clearing the main clock oscillator stop bit
(MOSCCR.MOSTP) to 0 (selecting operation).

Note 2. This is the time until the frequency of oscillation by the HOCO (fHOCO) reaches the range for guaranteed operation. after
release from the reset state.

Note 3. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.

Note 4. The number of cycles n selected by the value of the MOSCWTCR.MSTS[4:0] bits determines the main-clock oscillation
stabilization waiting time in accord with the formula below.

n +16384

tmainoscwt = twainosc +
fyam

Note 5. The number of cycles n selected by the value of the PLLWTCR.PSTS[4:0] bits determines the PLL-clock oscillation stabilization
waiting time in accord with the formula below.

n +131072
teiwrs = tpopy + ——/——
foLL
n +131072 n +131072
teiwt2 = triz + =/ =tvamosc * tpLs t —
fp|_|_ fPLL
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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
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HOCOPCR.HOCOPCNT N

[

~ail

HOCOCR.HCSTP

tHocor

Internal power supply for HOCO _/

. __—

Figure 5.9 HOCO Power Supply Control Timing
MOSCCR.MOSTP
twainosc
Main clock oscillator output i % \ / \
PLLCR2.PLLEN . .
teLLs
PLL circuit output ” \ } \ ’ \ ’
teLLwT1
PLL clock [ \ ’
Figure 5.10 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has
Settled)
MOSCCR.MOSTP
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Main clock oscillator output & % \ ’ \
PLLCR2.PLLEN \
" teLio N
PLL circuit output I ’8? ’ l I\u]_\ﬂ’ \ ’
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Figure 5.11  PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has

Settled)
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SOSCCR.SOSTP \

£
P

tsusosc
Sub-clock oscillator output W—\-‘, g; & } \ / \ /
tsusoscwro ol
Sub-clock . % \ /
o

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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5.3.6 Timing of On-Chip Peripheral Modules

Table 5.16  Timing of On-Chip Peripheral Modules (1)
Conditions: VCC = AVCCO = VREFH =VCC_USB =2.7t0 3.6 V, VREFHO0 = 2.7 V to AVCCO,
VSS = AVSSO = VREFL/VREFLO =VSS_USB=0V
PCLK =8 to 50 MHz
Ta=Topr
High drive output is selected by the drive capacity control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
1/0 ports Input data pulse width tPrw 15 — tpeye Figure 5.24
MTU/TPU | Input capture input pulse Single-edge tricw 15 — tpeye Figure 5.25
width setting
Both-edge 25 —
setting
Timer clock pulse width Single-edge trekwH, 15 — tpeye Figure 5.26
Setting tTCKWL
Both-edge 25 —
setting
Phase counting 25 —
mode
POE POE# input pulse width troEW 15 — toeye Figure 5.27
8-bit timer | Timer clock pulse width Single-edge trMewH, 15 — tpeye Figure 5.28
setting trmewL
Both-edge 25 —
setting
SCI Input clock cycle Asynchronous tseyc 4 — toeye Figure 5.29
Clock 6 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tscki — 20 ns
Output clock cycle Asynchronous tseye 16 — tpeye
Clock 4 —
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tsckf — 20 ns
Transmit data delay time Clock trxp — 40 ns Figure 5.30
synchronous
Receive data setup time Clock trxs 40 — ns
synchronous
Receive data hold time Clock tRxH 40 — ns
synchronous
A/D 10-bit A/D converter trigger input pulse width trrRew 15 — toeye Figure 5.31
converter 12-bit A/D converter trigger input pulse width 15 —
Note 1. tpcyc: PCLK cycle
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tvorr
VCC VdetO
Internal reset signal
(active-low)
il - >
taet tLvbo

Figure 5.41 Voltage Detection Circuit Timing (Vgeto)
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VCC Vgeus / x Vivk
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Comparator output

L
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LVD1IMON

Internal reset signal
(active-low)

When LVD1IRN =L
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Figure 5.42  Voltage Detection Circuit Timing (Vyet1)
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RX630 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP144-20x20-0.50 | PLQPO144KA-A | 144P6Q-A/ FP-144L / FP-144LV | 1.2g |
Ho

1y

108

ARAARAARRAARAARAAARAARAAAAAARAAAARAA

O

NOTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3' DOES NOT
INCLUDE TRIM OFFSET.

109

Hp | 21.8|22.0] 22.2
He | 21.8|22.0|22.2
Al—|— 1|17
A1 | 0.05]| 0.1 |0.15

= = ,

= == by

E E Nw 2 Dimension in Millimeters
= = Symbol T Min | Nom| Max
E Em Terminal cross section D 19.9120.0120.1
= = E [19.9]20.0]20.1
= = Ap [ — [ 14—

O

Q
i HHHHHMWMHHHHHHHHSE

144

3

N

1 o b, 0.17] 0.22 | 0.27
Zp Index mark << %FF ‘Q‘ ‘ b:) — 020 | —
. R ¢ [0.09]0.145] 0.20

i /\/.\)ﬁ € L ¢ 0.125
W v il il L 5 0° | — | &
3 e | — 1] 05| —
0 aly] el Detail F X | — | — | 0.08
y — | — 10.10
Zp | — 125 —
Zge | — |1.25] —
L 1035] 05065
Lt | — 110 —

Figure E 144-Pin LQFP (PLQP0144KA-A)
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