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What is "Embedded - Microcontrollers"?
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systems. These microcontrollers are essentially compact
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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.
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Not For New Designs
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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

Table 1.1 Outline of Specifications (5/5)

Classification  Module/Function Description

10-bit A/D converter (ADb)

1 unit (1 unit x 8 channels)

10-bit resolution

Conversion time: 1.0 ps per channel (in operation with PCLK at 50 MHz)

Operating mode

Scan mode (single scan mode or continuous scan mode)

External amplifier connection mode

Sample-and-hold function

Three ways to start A/D conversion

Conversion can be started by software, a conversion start trigger from a timer (MTU,
TPU, or TMR), or an external trigger signal.

2 channels
10-bit resolution
Output voltage: 0 V to VREFH

D/A converter (DAa)

1 channel

Precision: + 1 °C

The voltage of the temperature is converted into a digital value by the 12-bit A/D
converter.

Temperature sensor

CRC calculator (CRC) CRC code generation for arbitrary amounts of data in 8-bit units
Select any of three generating polynomials:
X8+ X2+ X+ 1, X16 + X185 + X2 + 1, or X16 + X12 + X5 + 1.

Generation of CRC codes for use with LSB-first or MSB-first communications is

selectable
Unique ID A 16-byte device-specific ID (only for the G version)
Operating frequency Up to 100 MHz
Power supply voltage VCC = AVCCO = VREFH = VCC_USB =2.7t0 3.6 V, VREFHO0 = 2.7 V to AVCCO, Vbatt =
23t036V
Operating temperature D version: -40 to +85°C,
G version: -40 to +105°C*1
Package 177-pin TFLGA (PTLG0177KA-A) (in planning)

176-pin LFBGA (PLBG0176GA-A) (in planning)
176-pin LQFP (PLQPO176KB-A)

145-pin TFLGA (PTLG0145KA-A) (in planning)
144-pin LQFP (PLQPO0144KA-A)

100-pin TFLGA (PTLGO0100KA-A) (in planning)
100-pin LQFP (PLQP0O100KB-A)

80-pin LQFP (PLQPO080KB-A) (in planning)

On-chip debugging system e E1 emulator (JTAG and FINE interfaces)
e E20 emulator (JTAG interface)

Note 1. Please contact us if you are using a G version.
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RX630 Group 1. Overview
1.2 List of Products
Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part number.
Table 1.3 List of Products (1/2)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX630 R5F56307CDFN PLQPO080KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
(D version) ~pers6307DDFN  PLOPOOSOKB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56307CDFP PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56307DDFP PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56307CDLA PTLGO100KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56307DDLA PTLGO100KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56308CDFN PLQPO080KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56308DDFN PLQPO0O80KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56308CDFP PLQPO100KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56308DDFP PLQPO100KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56308CDLA PTLGO100KA-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F56308DDLA PTLGO100KA-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ACDFP*l  PLQP0100KB-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ADDFP*L  PLQPO100KB-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ACDFB*l  PLQPO144KA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ADDFB*l  PLQP0144KA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ACDLK™  PTLGO145KA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ADDLK™  PTLGO145KA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ACDFC PLQP0176KB-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ADDFC PLQPO176KB-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ACDBG PLBGO176GA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ADDBG PLBGO0176GA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ACDLC PTLGO177KA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630ADDLC PTLGO177KA-A 768 Kbytes 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BCDFP*l  PLQPO100KB-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BDDFP*l  PLQPO100KB-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BCDFB*l  PLQP0144KA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BDDFB*l  PLQP0144KA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BCDLK™  PTLGO145KA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BDDLK™  PTLGO145KA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BCDFC  PLQPO176KB-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BDDFC PLQP0176KB-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BCDBG PLBGO176GA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BDDBG PLBG0176GA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BCDLC PTLGO177KA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630BDDLC PTLGO177KA-A 1 Mbyte 96 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DCDFP PLQPO100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDFP PLQPO100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DCDFB PLQPO0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DDDFB PLQPO0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F5630DCDLK PTLGO0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
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RX630 Group 1. Overview
Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (2/4)
Pin Number Power Supply Timer Communications
145-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
TFLGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
D5 VCC
D6 P93 A19 CTS7T#IRTST#/ISST# ANO17
D7 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
D8 P60 CSOo# SCK9
D9 P64 CS4#
D10 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5
D11 PK5 TXD4/SMOSI4/SSDA4
D12 PES D13[A13/D13] MTIOC4C/MTIOC2B/ RSPCKB IRQ5 AN3
TIOCB10
D13 PE6 D14[A14/D14] TIOCA1l CTSA#IRTSA#ISSA#] IRQ6 AN4
MOSIB
E1l VSS
E2 VCL
E3 PJ5
E4 EMLE
E5 P44 IRQ12-DS ANO04
E10 PAO AO/BCO# MTIOCA4A/TIOCAO/PO16 SSLAl1
Ell P66 CSe# CTX2*1
E12 P65 CS5#
E13 P67 CS7# CRX2*1 IRQ15
F1 XCIN
F2 XCOUuT
F3 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
F4 VBATT
F10 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS
TIOCDO/TCLKB/PO19
F11 VSS
F12 PA1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
F13 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
Gl XTAL P37
G2 RES#
G3 MD/FINED
G4 BSCANP
G10 PA5 A5 TIOCB1/PO21 RSPCKA
Gl1 PAG6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TIOCA2/TMCI3/PO22/ MOSIA
POE2#
G12 VCC
G13 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS
TIOCA1/TMRIO/PO20 SSLAO
H1 EXTAL P36
H2 vCC
H3 VSS
H4 P35 NMI
H10 P72 CS2#
H11 P71 CS1#
H12 PBO A8 MTIC5W/TIOCA3/PO24 RXD4/RXD6/SMISO4/ IRQ12
SMISO6/SSCL4/SSCL6/
RSPCKA
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RX630 Group

1. Overview

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

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

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

enabled.
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RX630 Group

1. Overview

Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (1/3)
Pin Number Power Supply Timer Communications
100-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
TFLGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
Al P05 IRQ13 DA1
A2 VREFH
A3 PO7 IRQ15 ADTRGO#
A4 VREFLO
A5 P43 IRQ11-DS ANOO03
A6 PDO DO[A0/DO] IRQO AN008
A7 PD4 D4[A4/D4] POE3# IRQ4 ANO012
A8 PEO D8[A8/D8] SCK12/SSLB1 ANEXO
A9 PE1 D9[A9/D9] MTIOC4C/PO18 TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
A10 PE2 D10[A10/D10] MTIOC4A/PO23 RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
B1 EMLE
B2 AVSSO
B3 AvVCCO
B4 P40 IRQ8-DS ANO0O
B5 P44 IRQ12-DS ANO04
B6 PD1 D1[A1/D1] MTIOC4B CTX0*1 IRQ1 ANO009
B7 PD3 D3[A3/D3] POES# IRQ3 ANO11
B8 PD6 D6[A6/D6] MTIC5V/POE1# IRQ6 ANG
B9 PD7 D7[A7/D7] MTIC5U/POEO# IRQ7 AN7
B10 PE3 D11[A11/D11] MTIOC4B/PO26/POE8# CTS12#/RTS12#/SS12#/ AN1
MISOB
C1 VCL
c2 VREFL
C3 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTSO#/SS6#/SS0#
C4 VREFHO
C5 P42 IRQ10-DS ANO002
C6 P47 IRQ15-DS ANOO07
Cc7 PD2 D2[A2/D2] MTIOC4D CRX0*1 IRQ2 ANO10
C8 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5 ANO013
C9 PES D13[A13/D13] MTIOC4C/MTIOC2B RSPCKB IRQ5 AN3
C10 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/ SSLBO AN2
PO28
D1 XCIN
D2 XCOUT
D3 MD/FINED
D4 VBATT
D5 P45 IRQ13-DS ANO05
D6 P46 IRQ14-DS ANO0O06
D7 PE6 D14[A14/D14] MOSIB IRQ6 AN4
D8 PE7 D15[A15/D15] MISOB IRQ7 AN5
D9 PAl Al MTIOCOB/MTCLKC/ SCK5/SSLA2 IRQ11
TIOCBO/PO17
D10 PAO AO/BCO# MTIOC4A/TIOCAO/PO16 SSLA1L
E1 XTAL P37
E2 VSS
E3 RES#
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RX630 Group

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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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (16/42)
Module Register Number |Access Number of Access States Related

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

0008 81B4h TPU9 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK TPUa

0008 81B5h TPU9 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81B6h TPU9 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK

0008 81B8h TPU9 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81BAh TPU9 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81BCh TPU9 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK

0008 81BEh TPU9 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK

0008 81C0h TPU10 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 81C1h TPU10 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK

0008 81C2h TPU10 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK

0008 81C4h TPU10 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK

0008 81C5h TPU10 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81C6h TPU10 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK

0008 81C8h TPU10 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81CAh TPU10 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81D0h TPU11 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 81D1h TPU11 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK

0008 81D2h TPU11 Timer 1/O control register TIOR 8 8 2,3 PCLKB 2 ICLK

0008 81D4h TPU11 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2ICLK

0008 81D5h TPU11 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK

0008 81D6h TPU11 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK

0008 81D8h TPU11 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK

0008 81DAh TPU11 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK

0008 81E6h PPGO PPG output control register PCR 8 8 2,3 PCLKB 2ICLK PPG

0008 81E7h PPGO PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK

0008 81E8h PPGO Next data enable register H NDERH 8 8 2,3 PCLKB 2 ICLK

0008 81E9h PPGO Next data enable register L NDERL 8 8 2,3 PCLKB 2 ICLK

0008 81EAh PPGO Output data register H PODRH 8 8 2,3 PCLKB 2 ICLK

0008 81EBh PPGO Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK

0008 81ECh*1 |PPGO Next data register H NDRH 8 8 2,3 PCLKB 2 ICLK

0008 81EDh*2 | PPGO Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK

0008 81EEh*! |PPGO Next data register H NDRH2 8 8 2,3 PCLKB 2 ICLK

0008 81EFh*2 | PPGO Next data register L NDRL2 8 8 2,3 PCLKB 2 ICLK

0008 81F0h PPG1 PPG trigger select register PTRSLR 8 8 2,3 PCLKB 2 ICLK

0008 81F6h PPG1 PPG output control register PCR 8 8 2,3 PCLKB 2 ICLK

0008 81F7h PPG1 PPG output mode register PMR 8 8 2,3 PCLKB 2 ICLK

0008 81F8h PPG1 Next data enable register H NDERH 8 8 2,3 PCLKB 2 ICLK

0008 81F9h PPG1 Next data enable register L NDERL 8 8 2,3 PCLKB 2 ICLK

0008 81FAh PPG1 Output data register H PODRH 8 8 2,3 PCLKB 2 ICLK

0008 81FBh PPG1 Output data register L PODRL 8 8 2,3 PCLKB 2 ICLK

0008 81FCh*3 |PPG1 Next data register H NDRH 8 8 2,3 PCLKB 2 ICLK

0008 81FDh*4 |PPG1 Next data register L NDRL 8 8 2,3 PCLKB 2 ICLK

0008 81FEh*3 |PPG1 Next data register H NDRH2 8 8 2,3 PCLKB 2 ICLK

0008 81FFh*4 |PPG1 Next data register L NDRL2 8 8 2,3 PCLKB 2 ICLK

0008 8200h TMRO Timer control register TCR 8 8 2,3 PCLKB 2 ICLK TMR

0008 8201h TMR1 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK

0008 8202h TMRO Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8203h TMR1 Timer control/status register TCSR 8 8 2,3 PCLKB 2 ICLK

0008 8204h TMRO Time constant register A TCORA 8 8 2,3 PCLKB 2 ICLK

0008 8205h TMR1 Time constant register A TCORA 8 8*5 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (23/42)
Module Register Number |Access Number of Access States Related

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

0008 9032h S12AD A/D data register 9 ADDR9 16 16 2,3 PCLKB 2 ICLK S12ADa

0008 9034h S12AD A/D data register 10 ADDR10 16 16 2,3 PCLKB 2 ICLK

0008 9036h S12AD A/D data register 11 ADDR11 16 16 2,3 PCLKB 2 ICLK

0008 9038h S12AD A/D data register 12 ADDR12 16 16 2,3 PCLKB 2 ICLK

0008 903Ah S12AD A/D data register 13 ADDR13 16 16 2,3 PCLKB 2 ICLK

0008 903Ch S12AD  |A/D data register 14 ADDR14 16 16 2,3 PCLKB 2 ICLK

0008 903Eh S12AD A/D data register 15 ADDR15 16 16 2,3 PCLKB 2 ICLK

0008 9040h S12AD  |A/D data register 16 ADDR16 16 16 2,3 PCLKB 2 ICLK

0008 9042h S12AD A/D data register 17 ADDR17 16 16 2,3 PCLKB 2 ICLK

0008 9044h S12AD A/D data register 18 ADDR18 16 16 2,3 PCLKB 2 ICLK

0008 9046h S12AD A/D data register 19 ADDR19 16 16 2,3 PCLKB 2 ICLK

0008 9048h S12AD A/D data register 20 ADDR20 16 16 2,3 PCLKB 2 ICLK

0008 9060h S12AD A/D sampling state register 01 ADSSTRO1 16 16 2,3 PCLKB 2 ICLK

0008 9070h S12AD A/D sampling state register 23 ADSSTR23 16 16 2,3 PCLKB 2 ICLK

0008 9800h AD A/D data register A ADDRA 16 16 2,3 PCLKB 2 ICLK ADb

0008 9802h AD A/D data register B ADDRB 16 16 2,3 PCLKB 2 ICLK

0008 9804h AD AID data register C ADDRC 16 16 2,3 PCLKB 2 ICLK

0008 9806h AD A/D data register D ADDRD 16 16 2,3 PCLKB 2 ICLK

0008 9808h AD A/D data register E ADDRE 16 16 2,3 PCLKB 2 ICLK

0008 980Ah AD A/D data register F ADDRF 16 16 2,3 PCLKB 2 ICLK

0008 980Ch AD A/D data register G ADDRG 16 16 2,3 PCLKB 2 ICLK

0008 980Eh AD A/D data register H ADDRH 16 16 2,3 PCLKB 2 ICLK

0008 9810h AD A/D control/status register ADCSR 8 8 2,3 PCLKB 2 ICLK

0008 9811h AD A/D control register ADCR 8 8 2,3 PCLKB 2 ICLK

0008 9812h AD A/D control register 2 ADCR2 8 8 2,3 PCLKB 2 ICLK

0008 9813h AD A/D sampling state register ADSSTR 8 8 2,3 PCLKB 2 ICLK

0008 981Fh AD A/D self-diagnostic register ADDIAGR 8 8 2,3 PCLKB 2 ICLK

0008 A000h SCIO Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK SClc,

0008 A001h SCIO Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK scid

0008 A002h SCIO Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A003h SCI0 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 A004h SCIO Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A005h SCIo Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 A006h SCIO Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK

0008 A007h SCIO Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A008h SCI0 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK

0008 AO09h SClo 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK

0008 AOOAh SCIO 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK

0008 AOOBh SCI0 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK

0008 AOOCh SCIO 12C status register SISR 8 8 2,3 PCLKB 2 ICLK

0008 AOODh SCIO SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK

0008 A020h SCI1 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK

0008 A021h SCI1 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK

0008 A022h SCI1 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK

0008 A023h SCI1 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK

0008 A024h SCI1 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK

0008 A025h SCI1 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK

0008 A026h SCI1 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK

0008 A027h SCI1 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK

0008 A028h SCi1 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK
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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) (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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Table 4.1 List of /0O Registers (Address Order) (40/42)

. Number of Access States
Module Register Number |Access Related

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

000A 0072h USBO Pipe 2 control register PIPE2CTR 16 16 9 PCLKB or |Rounded upto |USBa
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0074h USBO Pipe 3 control register PIPE3CTR 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0076h USBO Pipe 4 control register PIPE4ACTR 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequency ratio
of ICLK/
PCLKB)*8

000A 0078h USBO Pipe 5 control register PIPESCTR 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequency ratio
of ICLK/
PCLKB)*8

000A 007Ah USBO Pipe 6 control register PIPE6CTR 16 16 9PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 007Ch USBO Pipe 7 control register PIPE7CTR 16 16 9PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 007Eh USBO Pipe 8 control register PIPEBCTR 16 16 9PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0080h USBO Pipe 9 control register PIPE9CTR 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0090h USBO Pipe 1 transaction counter enable register PIPE1ITRE 16 16 9 PCLKB or |Rounded up to
more the nearest
integer greater
than 1 + 9/
(frequencyratio
of ICLK/
PCLKB)*8

000A 0092h USBO Pipe 1 transaction counter register PIPE1ITRN 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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RX630 Group 5. Electrical Characteristics

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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RX630 Group 5. Electrical Characteristics

MOSCCR.MOSTP \

£
P4

tmainosc
Main clock oscillator output W—\-‘, Z? & % \ / \ /

tmainoscwT

< »

Main clock W
L
4

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

£

l n

RES# _7

Internal reset 7

<

treswT
HOCOCR.HCSTP

L

”
thocowT1

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

Bit to 0)
RES# 7l
Internal reset *
tReswT
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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RX630 Group

5. Electrical Characteristics

SCKn
(n=0to 12)

tsckw tsckr tscks
< > —>l e > 1<
/ x\ i \\
_/ 7 |
tScyc

Figure 5.29  SCK Clock Input Timing

SCKn

trxp

TxDn

trxs | trxH

A
A,
A
Y

RxDn ><

n=0to 12

Figure 5.30  SCI Input/Output Timing: Clock Synchronous Mode

ADTRGO#-A/B
ADTRG1#

; f

»
€

trrew

Figure 5.31  A/D Converter External Trigger Input Timing
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RX630 Group

5. Electrical Characteristics

5.8

Table 5.27

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

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

Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Ta=Topr
Iltem Symbol Min. Typ. Max. Unit | Test Conditions
Voltage detection | Power-on reset | Low power Vpor 25 2.6 2.7 \ Figure 5.40
level (POR) consumption
function disabled
Low power 2.0 2.35 2.7
consumption
function enabled
Voltage detection circuit (LVDO) Veto 2.7 2.80 2.9 Figure 5.41
Voltage detection circuit (LVD1) Vdet1_A 2.75 2.95 3.15
Voltage detection circuit (LVD2) Vdetz_A 2.75 2.95 3.15
Internal reset time | Power-on reset time tpor — 4.6 — ms Figure 5.40
LVDO reset time tivbo — 4.6 — Figure 5.41
LVD1 reset time tLvpl — 0.9 — Figure 5.42
LVD2 reset time tLvp2 — 0.9 — Figure 5.43
Minimum VCC down time tvorr 200 — — ps Figure 5.40 and
Figure 5.41
Response delay time tget — — 200 us Figure 5.40 to
Figure 5.43
LVD operation stabilization time (after LVD is enabled) TdEg-p) — — 3 us Figure 5.42 and
Hysteresis width (LVD1 and LVD2) Vun — 80 — my | Flgure 543

Note:  The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog, Vget1,
and Vg, for the POR/ LVD.
tvorr
VPOR
vCcC
Internal reset signal
(active-low)
bl ol lerle
teel  tPoR tdet  laet tror
Figure 540 Power-on Reset Timing
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RX630 Group

Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G |  o1g |
2o
° Lo {Tex @[s]r8]
el e -
| i v| poofo00000000
! u goag;omooooggti
\ L OOOOOOgOOOOOO
k| 0000000000000
| 1| 0000 | 0000 | .
| +| 0000 0000 |
w I T 1+ 0060 — — 0060
Fl OOOO 0000
E| 00000 0000
‘ p| 0000000000000
c| 0000000000000
‘ Q s 0 O O O 0 O @ O 0 O O O 2 Dimension in Millimeters
| L1 A OOOOOOQOOOOOU " oo Min T Nom T Max
x4 E 12 3 4 5 6 7 8 9 10 11 12 13 D - 70 —
E ndex marl E — 7.0 —
(IL:ser marl;) \ — | — | 015
w | — | — 020
Al — | —[105
e |—]05| —
b ]10.21]0.25| 0.29
b1 | 0.29] 0.34| 0.39
X — | — 10.08
y — | — 1 0.10
Zp | — | 05| —
Zge | — | 05 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
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