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RX630 Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 lists the functions of products.

Table 1.1 shows the outline of maximum specifications, and the number of peripheral module channels differs
depending on the pin number on the package and the ROM capacity. For details, see Table 1.2, Comparison of
Functions for Different Packages.

Table 1.1 Outline of Specifications (1/5)

Classification  Module/Function Description

CPU CPU e Maximum operating frequency: 100 MHz
e 32-bit RX CPU
Minimum instruction execution time: One instruction per state (cycle of the system
clock)
Address space: 4-Gbhyte linear
Register set of the CPU
General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers
Accumulator: One 64-bit register
Basic instructions: 73
Floating-point operation instructions: 8
DSP instructions: 9
Addressing modes: 10
Data arrangement
Instructions: Little endian
Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits
On-chip divider: 32 / 32 — 32 bits
Barrel shifter: 32 bits
Memory protection unit (MPU)

FPU

Single precision floating point (32 bits)

Data types and floating-point exceptions in conformance with the IEEE754 standard
Capacity: 384 Kbytes, 512 Kbytes, 768 Kbytes, 1 Mbyte, 1.5 Mbytes, 2 Mbytes

100 MHz, no-wait access

On-board programming: Four types
Off-board programming (parallel programmer mode)

Capacity: 64 Kbytes, 96 Kbytes, 128 Kbytes
e 100 MHz, no-wait access

Memory ROM

RAM

E2 data flash

Capacity: 32 Kbytes
Programming/erasing: 100,000 times

MCU operating modes Single-chip mode, on-chip ROM enabled extended mode, and on-chip ROM disabled
extended mode (software switching)

Clock Clock generation circuit e Main clock oscillator, sub-clock oscillator, low-speed/high-speed on-chip oscillator, PLL

frequency synthesizer, and dedicated on-chip oscillator for the IWDT

* Main-clock oscillation stop detection

e Separate frequency-division and multiplication settings for the system clock (ICLK),
peripheral module clock (PCLK), FlashlF clock (FCLK) and external bus clock (BCLK)
The CPU and other bus masters run in synchronization with the system clock (ICLK):
Up to 100 MHz
Peripheral modules run in synchronization with the peripheral module clock (PCLK):
Up to 50 MHz
Flash IF run in synchronization with the FlashlIF clock (FCLK): Up to 50 MHz
Devices connected to the external bus run in synchronization with the external bus
clock (BCLK): Up to 50 MHz

Reset RES# pin reset, power-on reset, voltage-monitoring reset, independent watchdog timer
reset, watchdog timer reset, deep software standby reset, and software reset

Voltage detection circuit When the voltage on VCC passes the voltage detection level (Vdet), an internal reset or
internal interrupt is generated.
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RX630 Group

1. Overview

1.3

Block Diagram

Figure 1.2 shows a block diagram.
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ICUb: Interrupt controller CAN: CAN module
DTCa: Data transfer controller MTU2a: Multi-function timer pulse unit 2
DMACA: DMA controller POE2a: Port output enable 2
BSC: Bus controller TPUa: 16-bit timer pulse unit
WDTA: Watchdog timer PPG: Programmable pulse generator
IWDTa: Independent watchdog timer TMR: 8-bit timer
CRC: CRC (cyclic redundancy check) calculator CMT: Compare match timer
SClc, SCId: Serial communications interface RTCa: Realtime clock
USBa: USB 2.0 function module RIIC: I°C bus interface
RSPI: Serial peripheral interface IEB: IEBus controller
MPU: Memory protection unit
Figure 1.2 Block Diagram
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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) (3/4)
Pin Number Timer Communications
Power Supply
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
72 P74 CSa# PO19 CTS11#/RTS11#/SS11#
73 PC1 AL7 MTIOC3A/TCLKD/PO18 | SCK5/SSLA2/SDA3 IRQ12
74 PL1
75 PCO Al6 MTIOC3C/TCLKC/PO17 | CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3
76 PLO
77 P73 CS3# PO16
78 PB7 A15 MTIOC3B/TIOCB5/PO31 | TXD9/SMOSI9/SSDA9
79 PB6 Al4 MTIOC3D/TIOCAS5/PO30 | RXD9/SMISO9/SSCL9
80 PB5 A13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRIL/PO29/
POE1#
81 PB4 Al12 TIOCA4/PO28 CTSO#/RTSO#/SS9#
82 PB3 A1l MTIOCOA/MTIOCA4A/ SCK4/SCK6
TIOCD3/TCLKD/TMOO/
PO27/POE3#
83 PB2 Al0 TIOCC3/TCLKC/PO26 CTS4#IRTS4#ICTS6#/
RTS6#/SSA#/SS6#
84 PB1 A9 MTIOCOC/MTIOC4C/ TXD4/TXD6/SMOSI4/ IRQ4-DS
TIOCB3/TMCI0/PO25 SMOSI6/SSDA4/SSDAG
85 P72 CS2#
86 P71 CS1#
87 PBO A8 MTICSW/TIOCA3/PO24 RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA
88 PA7 A7 TIOCB2/P0O23 MISOA
89 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
90 PA5 A5 TIOCB1/PO21 RSPCKA
91 vce
92 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDAS/ IRQ5-DS
TIOCAL/TMRIO/PO20 SSLAO
93 VSS
94 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
95 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
96 PAL Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
97 PAO AO/BCO# MTIOC4A/TIOCAO/PO16 | SSLAL
98 P67 CST# CRX2*%2 IRQ15
99 P66 CS6# CTX2*%2
100 P65 CS5#
101 PE7 D15[A15/D15] | TIOCB11 MISOB IRQ7 AN5
102 PE6 D14[A14/D14] | TIOCA1l CTS4#IRTS4#/SS4#] IRQ6 AN4
MOSIB
103 PK5 TXD4/SMOSI4/SSDA4
104 P70 SCK4
105 PK4 RXD4/SMISO4/SSCL4
106 PES D13[A13/D13] MTIOC4C/MTIOC2B/ RSPCKB IRQ5 AN3
TIOCB10
107 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ SSLBO AN2
TIOCA10/PO28
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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.

R0O1DS0060EJ0160 Rev.1.60

May 19,

2014

LENESAS

Page 42 of 154



RX630 Group

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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1. Overview

Table 1.11 List of Pins and Pin Functions (80-Pin LQFP) (2/3)
Pin Number Timer Communications
Power Supply
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCId, RSP, RIIC, S12AD,
LQFP Control 1/0 Port RTC, POE) CAN, IEB, USB) Interrupt AD, DA
37 PC5 MTIOC3B/MTCLKD/ SCK8/RSPCKA
TMRI2/PO29
38 PC4 MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8H#/
TMCI1/PO25/POEO# SS8#/SSLAO
39 PC3 MTIOCA4D/TCLKB/PO24 TXD5/SMOSI5/SSDAS/
IETXD
40 PC2 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD
41 PB7 MTIOC3B/TIOCB5/PO31 | TXD9/SMOSI9/SSDA9
42 PB6 MTIOC3D/TIOCA5/PO30 | RXD9/SMISO9/SSCL9
43 PB5 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
44 PB4 TIOCA4/PO28 CTSO#/RTSO#/SSO#
45 PB3 MTIOCOA/MTIOCAA/ SCK6
TIOCD3/TCLKD/TMOO/
PO27/POE3#
46 PB2 TIOCC3/TCLKC/PO26 CTS6#/RTS6#/SS6#
47 PB1 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDAG IRQ4-DS
TIOCB3/TMCI0/PO25
48 vce
49 PBO MTICSW/TIOCA3/PO24 RXD6/SMISO6/SSCL6/ IRQ12
RSPCKA
50 VsS
51 PAG6 MTIC5V/MTCLKB/TIOCA2/ | CTS5#/RTS5#/SS5#/
TMCI3/PO22/POE2# MOSIA
52 PA5 TIOCB1/PO21 RSPCKA
53 PA4 MTIC5U/MTCLKA/TIOCAL/ | TXD5/SMOSI5/SSDA5/ IRQ5-DS
TMRIO/PO20 SSLAO
54 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
55 PA2 PO18 RXD5/SMISO5/SSCLS/
SSLA3
56 PAL MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
57 PAO MTIOC4A/TIOCAO/PO16 | SSLA1
58 PES5 MTIOC4C/MTIOC2B RSPCKB IRQ5 AN3
59 PE4 MTIOC4D/MTIOC1A/PO28 | SSLBO AN2
60 PE3 MTIOC4B/PO26/POES# CTS12#/RTS12#/SS12#/ AN1
MISOB
61 PE2 MTIOC4A/PO23 RXD12/SMISO12/SSCL12/ | IRQ7-DS ANO
RXDX12/SSLB3/MOSIB
62 PE1 MTIOC4C/PO18 TXD12/SMOSI12/SSDA12/ ANEX1
TXDX12/SIOX12/SSLB2/
RSPCKB
63 PEO SCK12/SSLB1 ANEX0
64 PD2 MTIOC4D IRQ2 AN010
65 PD1 MTIOC4B IRQ1 AN009
66 PDO IRQO AN008
67 P47 IRQ15-DS AN007
68 P46 IRQ14-DS AN006
69 P45 IRQ13-DS AN005
70 P44 IRQ12-DS AN004
71 P43 IRQ11-DS AN003
72 P42 IRQ10-DS AN002
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RX630 Group

4. 1/0 Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of 1/O Registers (Address Order) (1/42)
Module Register Number |Access Number of Access States Related

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

0008 0000h SYSTEM |Mode monitor register MDMONR 16 16 3ICLK Operating

0008 0002h SYSTEM |Mode status register MDSR 16 16 3ICLK Modes

0008 0006h SYSTEM | System control register 0 SYSCRO 16 16 3ICLK

0008 0008h SYSTEM | System control register 1 SYSCR1 16 16 3ICLK

0008 000Ch SYSTEM | Standby control register SBYCR 16 16 3ICLK Low Powe_r

0008 0010h SYSTEM |Module stop control register A MSTPCRA 32 32 3ICLK Consumption

0008 0014h SYSTEM | Module stop control register B MSTPCRB 32 32 3ICLK

0008 0018h SYSTEM |Module stop control register C MSTPCRC 32 32 3ICLK

0008 0020h SYSTEM | System clock control register SCKCR 32 32 3ICLK Clock ]

0008 0024h SYSTEM | System clock control register 2 SCKCR2 16 16 3ICLK gﬁgf{ta"o”

0008 0026h SYSTEM | System clock control register 3 SCKCR3 16 16 3ICLK

0008 0028h SYSTEM | PLL control register PLLCR 16 16 3ICLK

0008 002Ah SYSTEM |PLL control register 2 PLLCR2 8 8 3ICLK

0008 0030h SYSTEM | External bus clock control register BCKCR 8 8 3ICLK

0008 0032h SYSTEM |Main clock oscillator control register MOSCCR 8 8 3ICLK

0008 0033h SYSTEM | Sub-clock oscillator control register SOSCCR 8 8 3ICLK

0008 0034h SYSTEM | Low-speed on-chip oscillator control register LOCOCR 8 8 3ICLK

0008 0035h SYSTEM IWDT—dedicated on-chip oscillator control ILOCOCR 8 8 3ICLK

register

0008 0036h SYSTEM | High-speed on-chip oscillator control register HOCOCR 8 8 3ICLK

0008 0040h SYSTEM | Oscillation stop detection control register OSTDCR 8 8 3ICLK

0008 0041h SYSTEM | Oscillation stop detection status register OSTDSR 8 8 3ICLK

0008 00AOh SYSTEM | Operating power control register OPCCR 8 8 3ICLK Low Power

0008 00A1h SYSTEM Sle_ep mode return clock source switching RSTCKCR 8 8 3ICLK Consumption

register

0008 00A2h SYSTEM |Main clock oscillator wait control register MOSCWTCR 8 8 3ICLK

0008 00A3h SYSTEM | Sub-clock oscillator wait control register SOSCWTCR 8 8 3ICLK

0008 00A6h SYSTEM |PLL wait control register PLLWTCR 8 8 3ICLK

0008 00COh SYSTEM | Reset status register 2 RSTSR2 8 8 3ICLK Resets

0008 00C2h SYSTEM | Software reset register SWRR 16 16 3ICLK

0008 00EOh SYSTEM | Voltage monitoring 1 circuit control register 1 LVD1CR1 8 8 3ICLK LVDA

0008 00E1lh SYSTEM | Voltage monitoring 1 circuit status register LVD1SR 8 8 3ICLK

0008 00E2h SYSTEM | Voltage monitoring 2 circuit control register 1 LVD2CR1 8 8 3ICLK

0008 00E3h SYSTEM | Voltage monitoring 2 circuit status register LVD2SR 8 8 3ICLK

0008 03FEh SYSTEM | Protect register PRCR 16 16 3ICLK Register Write
Protet_:tion
Function

0008 1300h BSC Bus error status clear register BERCLR 8 8 2 ICLK Buses

0008 1304h BSC Bus error monitoring enable register BEREN 8 8 2 ICLK

0008 1308h BSC Bus error status register 1 BERSR1 8 8 2 ICLK

0008 130Ah BSC Bus error status register 2 BERSR2 16 16 2 ICLK

0008 1310h BSC Bus priority control register BUSPRI 16 16 2 ICLK

0008 2000h DMACO |DMA source address register DMSAR 32 32 2 ICLK DMACA

0008 2004h DMACO |DMA destination address register DMDAR 32 32 2 ICLK

0008 2008h DMACO | DMA transfer count register DMCRA 32 32 2 ICLK

0008 200Ch DMACO |DMA block transfer count register DMCRB 16 16 2 ICLK

0008 2010h DMACO |DMA transfer mode register DMTMD 16 16 2 ICLK

0008 2013h DMACO |DMA interrupt setting register DMINT 8 8 2 ICLK
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RX630 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (15/42)

Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 8156h TPU4 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8158h TPU4 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 815Ah TPU4 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8160h TPUS Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8161h TPUS Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8162h TPUS Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8164h TPU5 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8165h TPUS Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8166h TPUS Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8168h TPUS Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 816Ah TPUS Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8170h TPUB Timer start register TSTR 8 8 2,3 PCLKB 2 ICLK
0008 8171h TPUB Timer synchronous register TSYR 8 8 2,3 PCLKB 2 ICLK
0008 8178h TPU6 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 8179h TPU7 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Ah TPUS Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Bh TPU9 Noise filter control register NFCR 8 8 2,3 PCLKB 2ICLK
0008 817Ch TPU10 Noise filter control register NFCR 8 8 2,3 PCLKB 2 ICLK
0008 817Dh TPU11 Noise filter control register NFCR 8 8 2,3 PCLKB 2I1CLK
0008 8180h TPU6 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8181h TPU6 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8182h TPU6 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8183h TPU6 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8184h TPU6 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK
0008 8185h TPU6 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8186h TPU6 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8188h TPU6 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 818Ah TPU6 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 818Ch TPU6 Timer general register C TGRC 16 16 2,3 PCLKB 2ICLK
0008 818Eh TPU6 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8190h TPU7 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8191h TPU7 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8192h TPU7 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 8194h TPU7 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8195h TPU7 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8196h TPU7 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8198h TPU7 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 819Ah TPU7 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81A0h TPU8 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 81A1h TPU8 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 81A2h TPU8 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK
0008 81A4h TPU8 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 81A5h TPU8 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 81A6h TPU8 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 81A8h TPU8 Timer general register A TGRA 16 16 2,3 PCLKB 2ICLK
0008 81AAh TPU8 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 81B0h TPU9 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 81B1h TPU9 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 81B2h TPU9 Timer 1/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 81B3h TPU9 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (17/42)
Module Register Number |Access Number of Access States Related

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

0008 8206h TMRO Time constant register B TCORB 8 8 2,3 PCLKB 2 ICLK TMR

0008 8207h TMR1 Time constant register B TCORB 8 8*5 2, 3PCLKB 2 ICLK

0008 8208h TMRO Timer counter TCNT 8 8 2,3 PCLKB 2 ICLK

0008 8209h TMR1 Timer counter TCNT 8 8*5 2,3 PCLKB 2 ICLK

0008 820Ah TMRO Timer counter control register TCCR 8 8 2,3 PCLKB 2 ICLK

0008 820Bh TMR1 Timer counter control register TCCR 8 8*5 2,3 PCLKB 2 ICLK

0008 8210h TMR2 Timer control register TCR 8 8 2, 3PCLKB 2 ICLK

0008 8211h TMR3 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 8212h TMR2 Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8213h TMR3 Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8214h TMR2 Time constant register A TCORA 8 8 2,3 PCLKB 2 ICLK

0008 8215h TMR3 Time constant register A TCORA 8 8*5 2, 3PCLKB 2 ICLK

0008 8216h TMR2 Time constant register B TCORB 8 8 2,3 PCLKB 2 ICLK

0008 8217h TMR3 Time constant register B TCORB 8 8*5 2,3 PCLKB 2 ICLK

0008 8218h TMR2 Timer counter TCNT 8 8 2,3 PCLKB 2 ICLK

0008 8219h TMR3 Timer counter TCNT 8 8*5 2,3 PCLKB 2ICLK

0008 821Ah TMR2 Timer counter control register TCCR 8 8 2,3 PCLKB 2 ICLK

0008 821Bh TMR3 Timer counter control register TCCR 8 8*5 2,3 PCLKB 2 ICLK

0008 8280h CRC CRC control register CRCCR 8 8 2,3 PCLKB 2 ICLK CRC

0008 8281h CRC CRC data input register CRCDIR 8 8 2,3 PCLKB 2 ICLK

0008 8282h CRC CRC data output register CRCDOR 16 16 2,3 PCLKB 2 ICLK

0008 8300h RIICO 12C bus control register 1 ICCR1 8 8 2,3 PCLKB 2 ICLK RIIC

0008 8301h RIICO 12C bus control register 2 ICCR2 8 8 2,3 PCLKB 2 ICLK

0008 8302h RIICO 12C bus mode register 1 ICMR1 8 8 2,3 PCLKB 2 ICLK

0008 8303h RIICO 12C bus mode register 2 ICMR2 8 8 2,3 PCLKB 2 ICLK

0008 8304h RIICO 12C bus mode register 3 ICMR3 8 8 2,3 PCLKB 2 ICLK

0008 8305h RIICO 12C bus function enable register ICFER 8 8 2,3 PCLKB 2 ICLK

0008 8306h RIICO 12C bus status enable register ICSER 8 8 2,3 PCLKB 2 ICLK

0008 8307h RIICO 12C bus interrupt enable register ICIER 8 8 2,3 PCLKB 2 ICLK

0008 8308h RIICO 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2ICLK

0008 8309h RIICO 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2 ICLK

0008 830Ah RIICO Slave address register LO SARLO 8 8 2,3 PCLKB 2 ICLK

0008 830Ah RIICO Timeout Internal Counter L TMOCNTL 8 8 2,3 PCLKB 2ICLK

0008 830Bh RIICO Slave address register UO SARUO 8 8 2,3 PCLKB 2 ICLK

0008 830Bh RIICO Timeout Internal Counter U TMOCNTU 8 8 2,3 PCLKB 2ICLK

0008 830Ch RIICO Slave address register L1 SARL1 8 8 2,3 PCLKB 2 ICLK

0008 830Dh RIICO Slave address register U1 SARU1 8 8 2,3 PCLKB 2 ICLK

0008 830Eh RIICO Slave address register L2 SARL2 8 8 2,3 PCLKB 2 ICLK

0008 830Fh RIICO Slave address register U2 SARU2 8 8 2,3 PCLKB 2 ICLK

0008 8310h RIICO 12C bus bit rate low-level register ICBRL 8 8 2,3 PCLKB 2 ICLK

0008 8311h RIICO 12C bus bit rate high-level register ICBRH 8 8 2,3 PCLKB 2 ICLK

0008 8312h RIICO 12C bus transmit data register ICDRT 8 8 2,3 PCLKB 2 ICLK

0008 8313h RIICO 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK

0008 8320h RIIC1 12C bus control register 1 ICCR1 8 8 2,3 PCLKB 2 ICLK

0008 8321h RIIC1 12C bus control register 2 ICCR2 8 8 2,3 PCLKB 2 ICLK

0008 8322h RIIC1 12C bus mode register 1 ICMR1 8 8 2,3 PCLKB 2 ICLK

0008 8323h RIIC1 12C bus mode register 2 ICMR2 8 8 2,3 PCLKB 2 ICLK

0008 8324h RIIC1 12C bus mode register 3 ICMR3 8 8 2,3 PCLKB 2 ICLK

0008 8325h RIIC1 12C bus function enable register ICFER 8 8 2,3 PCLKB 2 ICLK

0008 8326h RIIC1 12C bus status enable register ICSER 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) (22/42)

Module Register Number |Access Number of Access States Related

Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 8804h MTU2 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK MTU2a
0008 8805h MTU2 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8806h MTU2 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8808h MTU2 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 880Ah MTU2 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8880h MTUS Timer counter U TCNTU 16 16 2,3 PCLKB 2ICLK
0008 8882h MTUS Timer general register U TGRU 16 16 2,3 PCLKB 2ICLK
0008 8884h MTU5 Timer control register U TCRU 8 8 2,3 PCLKB 2 ICLK
0008 8886h MTU5 Timer 1/O control register U TIORU 8 8 2,3 PCLKB 2 ICLK
0008 8890h MTUS Timer counter V TCNTV 16 16 2,3 PCLKB 2 ICLK
0008 8892h MTU5 Timer general register V TGRV 16 16 2,3 PCLKB 2 ICLK
0008 8894h MTUS Timer control register V TCRV 8 8 2,3 PCLKB 2 ICLK
0008 8896h MTU5 Timer 1/O control register V TIORV 8 8 2,3 PCLKB 2 ICLK
0008 88A0h MTU5 Timer counter W TCNTW 16 16 2,3 PCLKB 2 ICLK
0008 88A2h MTUS Timer general register W TGRW 16 16 2,3 PCLKB 2 ICLK
0008 88A4h MTU5 Timer control register W TCRW 8 8 2,3 PCLKB 2 ICLK
0008 88A6h MTUS5 Timer 1/O control register W TIORW 8 8 2,3 PCLKB 2 ICLK
0008 88B2h MTU5 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 88B4h MTUS Timer start register TSTR 8 8 2,3 PCLKB 2 ICLK
0008 88B6h MTU5 Timer compare match clear register TCNTCMPCLR 8 8 2,3 PCLKB 2 ICLK
0008 8900h POE Input level control/status register 1 ICSR1 16 16 2,3 PCLKB 2 ICLK POE2a
0008 8902h POE Output level control/status register 1 OCSR1 16 16 2,3 PCLKB 2 ICLK
0008 8908h POE Input level control/status register 2 ICSR2 16 16 2,3 PCLKB 2 ICLK
0008 890Ah POE Software port output enable register SPOER 8 8 2,3 PCLKB 2ICLK
0008 890Bh POE Port output enable control register 1 POECR1 8 8 2,3 PCLKB 2 ICLK
0008 890Ch POE Port output enable control register 2 POECR2 8 8 2,3 PCLKB 2 ICLK
0008 890Eh POE Input level control/status register 3 ICSR3 16 16 2,3 PCLKB 2 ICLK
0008 9000h S12AD A/D control register ADCSR 8 8 2,3 PCLKB 2 ICLK S12ADa
0008 9004h S12AD A/D channel select register 0 ADANSO 16 16 2,3 PCLKB 2 ICLK
0008 9006h S12AD A/D channel select register 1 ADANS1 16 16 2,3 PCLKB 2 ICLK
0008 9008h S12AD A/D-converted value addition mode select ADADSO 16 16 2,3 PCLKB 2ICLK

register 0
0008 900Ah S12AD A/D-converted value addition mode select ADADS1 16 16 2,3 PCLKB 2ICLK

register 1
0008 900Ch S12AD AID-converted value addition count select ADADC 8 8 2,3 PCLKB 2ICLK

register
0008 900Eh S12AD A/D control extended register ADCER 16 16 2,3 PCLKB 2 ICLK
0008 9010h S12AD A/D start trigger select register ADSTRGR 8 8 2,3 PCLKB 2 ICLK
0008 9012h S12AD A/D conversion extended input control register ADEXICR 16 16 2,3 PCLKB 2 ICLK
0008 901Ah S12AD A/D temperature sensor data register ADTSDR 16 16 2,3 PCLKB 2 ICLK
0008 901Ch S12AD A/D internal reference voltage data register ADOCDR 16 16 2,3 PCLKB 2 ICLK
0008 9020h S12AD | A/D data register O ADDRO 16 16 2, 3PCLKB 2ICLK
0008 9022h S12AD A/D data register 1 ADDR1 16 16 2,3 PCLKB 2 ICLK
0008 9024h S12AD A/D data register 2 ADDR2 16 16 2,3 PCLKB 2 ICLK
0008 9026h S12AD A/D data register 3 ADDR3 16 16 2,3 PCLKB 2 ICLK
0008 9028h S12AD A/D data register 4 ADDR4 16 16 2,3 PCLKB 2 ICLK
0008 902Ah S12AD A/D data register 5 ADDR5 16 16 2,3 PCLKB 2 ICLK
0008 902Ch S12AD A/D data register 6 ADDRG6 16 16 2,3 PCLKB 2 ICLK
0008 902Eh S12AD A/D data register 7 ADDR7 16 16 2,3 PCLKB 2 ICLK
0008 9030h S12AD A/D data register 8 ADDRS8 16 16 2,3 PCLKB 2 ICLK
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5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1

Absolute Maximum Ratings

Conditions: VSS = AVSS0 = VREFL/VREFLO =VSS_USB =0V

Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3t0 +4.6 \%
VgatT POWer supply voltage VeaTT —-0.3 to +4.6 \
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3to VCC +0.3 Vv
Input voltage (ports for 5 V tolerant*1) Vin -0.3t0 +5.8 Vv
Reference power supply voltage VREFH -0.3to VCC +0.3 \%
Analog power supply voltage AVCC*2 -0.3t0 +4.6 \Y
Analog input voltage Van -0.3to VCC +0.3 \Y
Operating temperature D version Topr —40 to +85 °C
G version Topr —40 to +105 °C
Storage temperature Tstg -551t0 +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.

Note 1. Ports 07, 12 to 17, 20 to 25, 30 to 34, 50 to 52, 54 to 57, 67, 74 to 77, 80 to 82, Al to A4, A6, B, and C are 5 V tolerant.
Note 2. Connect AVCCO to VCC. When neither the A/D converter nor the D/A converter is in use, do not leave the AVCCO, VREFH/
VREFHO, AVSS0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC, and the AVSSO0 and

VREFL/VREFLO pins to VSS, respectively.
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Figure 5.5 Main Clock Oscillation Start Timing

LOCOCR.LCSTP,
ILOCOCR.ILCSTP

tLlocowt
|

LOCO, IWDTCLK clock W

Figure 5.6 LOCO, IWDTCLK Oscillation Start Timing
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Figure 5.7 HOCO Oscillation Start Timing (After Reset is Canceled by Setting the OFS1.HOCOEN

Bit to 0)
RES# 7l
Internal reset *
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HOCOCR.HCSTP l(
tHocowT2
HOCO clock Z? i % \ /

Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the
HOCOCR.HCSTP Bit)
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Figure 5.9 HOCO Power Supply Control Timing
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Figure 5.10 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has
Settled)
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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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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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5.9 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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5.10 Battery Backup Function Characteristics

Table 5.29 Battery Backup Function Characteristics
Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 t0 3.6 V, VREFHO0 = 2.7 V to AVCCO, Vgar7r =2.3103.6 V
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V

Ta=Topr
Item Symbol Min. Typ. Max. Unit Z:(:)itditions
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \Y Figure 5.45
Lower-limit VBATT voltage for power supply switching due to | Vgattsw 2.70 — —
VCC voltage drop
VCC-off period for starting power supply switching tvOFFBATT 200 — — us

Note:  The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the
voltage level for switching to battery backup (VpetgaTT)-

tvoFFBATT
____________________________________________________________ I VCC voltage
____________________ vee # ----_.vguaranteed range
VbETBATT eturn ffom battery

ackuip not possity

Veattsw N - I VBATT voltage

VBATT VBATT \, TBATT guaranteed range
I I “Swit¢hing prohibited ™~ """~

Backup power

area VCC supply VBATT supply VCC supply

Note. When VCC falls below Vpersarr, the voltage for switching to battery backup, make sure that VCC does not rise
above Vpersarr during the VCC-off period required to start switching between power supplies.

The VBATT voltage when the supplied power source switches from Vcc to Vearr should not be lower than Vgarrsw,
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage.

Figure 5.45 Battery Backup Function Characteristics
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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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« Suspension during programming

FCU command X Program >< >< Suspend
tspo

Programming puise

« Suspension during erasure in suspend priority mode

FCU command X Erase >< ><Suspend
FSTATRO.FRDY \ Not Ready

>< Suspend

Not Ready

tsespz

/ \

« Suspension during erasure in erasure priority mode

FCU command X Erase >< >< Suspend
tSEED
FSTATRO.FRDY \ Not Ready

Figure 5.46  Flash Memory Program/Erase Suspend Timing
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Classifications
- Items with Technical Update document number: Changes according to the corresponding issued Technical Update
- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Rev. Date Description Classification
Page | Summary
1.60 |May 19. 2014 |Features
1 Operating temp. range, changed
Unique ID, added
1. Overview
All Name of the on-chip emulator pin, changed: TRSYNC# — TRSYNC
2to6 Table 1.1 Outline of Specifications: Reset, real time clock, package, CPU, ROM,
RAM, E2 DataFlash, clock generation circuit, temperature sensor, power
supply voltage, changed. Low power consumption, deleted
Operating temp. range changed, Unique ID and Note 1, added
7 Table 1.2 Comparison of Functions for Different Packages: Unique ID, added
8,9 Table 1.3 List of Products: Group and Note 1 changed, Operating Temp. Range |TN-RX*-A092A/E
and G version added, Note 2 added
10 Figure 1.1 How to Read the Product Part Number: Operating temperature range,
changed
12,15 Table 1.4 Pin Functions: VCC, VBATT and USB power pins, changed
43t0 45 |Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA), changed (pinsTPUG6 to [TN-RX*-A007A/E
TPU11, and RSPI2 have been deleted)
46 t0 48 |Table 1.10 List of Pins and Pin Functions (100-Pin LQFP), changed (pinsTPUG6 to | TN-RX*-A007A/E
TPU11, and RSPI2 have been deleted)
3. Address Space
56 |Figure 3.1 Memory Map in Each Operating Mode, changed
4. 1/0 Registers
63,76, |Table 4.1 List of I/O Registers (Address Order), changed, Note 9 added TN-RX*-A048A/E
101
5. Electrical Characteristics
All Characteristics and timing conditions in the tables, changed
102 Table 5.1 Absolute Maximum Ratings: Operating temperature, changed
104 Table 5.3 DC Characteristics (2): Three-state leakage current (off state), Test
conditions, changed; Input pull-up MOS current, changed
105 Table 5.4 DC Characteristics (3) (for D and G Versions (-40 < Ta < +85°C)): Title,
Analog power supply current, Reference power supply current, Note 7, and Note
8, changed
RAM standby voltage, added
106 Table 5.5 DC Characteristics (4) (for G Version (-85 < Ta < +105°C)), added
108 to 131 |5.3 AC Characteristics, section structure changed
108 Table 5.7 Operation Frequency Value (High-Speed Operating Mode): Note,
changed
109 Table 5.10 Reset Timing: changed, Note deleted
109 Figure 5.1 Reset Input Timing at Power-On, changed
109 Figure 5.2 Reset Input Timing, changed
110 Table 5.11 Clock Timing (Except for Sub-Clock Related): Iltem and Table, TN-RX*-A021A/E
changed, Note, added TN-RX*-A097A/E
111 Table 5.12 Clock Timing (Sub-Clock Related): Sub-clock oscillation stabilization
wait offset time, changed, Note, added
112 Figure 5.6 LOCO, IWDTCLK Oscillation Start Timing: Title and figure, changed |TN-RX*-A097A/E
112 Figure 5.7 HOCO Oscillation Start Timing (After Reset is Canceled by Setting the
OFS1.HOCOEN Bit to 0), changed
112 Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting
the HOCOCR.HCSTP Bit), changed
114 Figure 5.12 Sub-Clock Oscillation Start Timing, changed
115 Figure 5.14 Deep Software Standby Mode Cancellation Timing, changed
116 Table 5.15 Bus Timing, changed
118 Figure 5.19 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized),
changed
119 Figure 5.20 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized),
changed
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