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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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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.
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Not For New Designs
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RX630 Group

1. Overview

Table 1.1 Outline of Specifications (4/5)

Classification Module/Function

Description

Communication USB 2.0 function
function module (USBa)

Includes a UDC (USB Device Controller) and transceiver for USB 2.0
Single port

Compliance with the USB 2.0 specification

Transfer rate: Full speed (12 Mbps)

Self-power mode and bus power are selectable

Incorporates 2 Kbytes of RAM as a transfer buffer

Serial communications
interfaces (SClc, SCId)

e 13 channels (SClc: 12 channels + SCld: 1 channel)

e SClc

Serial communications modes: Asynchronous, clock synchronous, and smart-card
interface

Multi-processor function

On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB-first or MSB-first transfer

Average transfer rate clock can be input from TMR timers for SCI5, SCI6, and SCI12
Simple 12C

Simple SPI

SCld (The following functions are added to SCic)

Supports the serial communications protocol, which contains the start frame and
information frame

Supports the LIN format

12C bus interfaces

4 channels (one of them is FM+)

(RIIC) Communication formats
12C bus format/SMBus format
Supports the multi-master
Max. transfer rate: 1 Mbps (channel 0)
IEBus (IEB) e 1 channel

Supports protocol control for the IEBus

Half-duplex asynchronous transfer

Multi-master operation

Broadcast communications function

Two selectable modes, differentiated by transfer rate

CAN module (CAN)

3 channels
Compliance with the 1ISO11898-1 specification (standard frame and extended frame)
32 mailboxes per channel

Serial peripheral
interfaces (RSPI)

3 channels

RSPI transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select),
and RSPCK (RSPI clock) signals enables serial transfer through SPI operation (four
lines) or clock-synchronous operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Switching between MSB first and LSB first

The number of bits in each transfer can be changed to any number of bits from 8 to 16,
or to 20, 24, or 32 bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with
each frame having up to 32 hits)

Buffered structure

Double buffers for both transmission and reception

12-bit A/D converter (S12ADa)

1 unit (1 unit x 21 channels)
12-bit resolution
Conversion time: 1.0 us per channel (in operation with PCLK at 50 MHz)
Operating mode
Scan mode (single scan mode or continuous scan mode)
Sample-and-hold function
Reference voltage generation
e Three ways to start A/D conversion
Conversion can be started by a software trigger, a trigger from a timer (MTU, TPU, or
TMR), or an external trigger signal
e A/D conversion of the temperature sensor output

R0O1DS0060EJ0160 Rev.1.60
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RX630 Group

1. Overview

Table 1.2 Comparison of Functions for Different Packages
Functions RX630 Group
177 Pins, 145 Pins,
Package 176 Pins 144 Pins 100 Pins 80 Pins
External bus External bus width 32 hits 16 bits Not supported
DMA DMA controller Ch.0to 3
Data transfer controller Supported
Timers 16-bit timer pulse unit Ch.0to 11 Ch.0to5
Multi-function timer pulse unit 2 Ch.0to5
Port output enable 2 Supported
Programmable pulse generator Ch.0and 1
8-bit timers Ch.0to 3
Compare match timer Ch.0to3
Realtime clock Supported
Watchdog timer Supported
Independent watchdog timer Supported
Communication USB 2.0 function module Ch.0
function Serial communications interfaces (SClc) Ch.0to 11 Ch.0t0 3,5, 6, Ch.1,5,6,8,9
8,9
Serial communications interfaces (SCld) Ch. 12
12C bus interfaces Ch.0to3 Ch.0, 2
IEBus Supported
Serial peripheral interfaces Ch.0to 2 Ch.0, 1
CAN module For1 Morless: Ch.0, 1 For 512 K or Ch.1
For 1.5 M or more: Ch. 0 to 2 less: Ch. 1
For 768 K or
more: Ch. 0, 1
12-bit A/D converter ANOOO to 020 ANOOO to 013 ANOOO to 010
10-bit A/D converter ANO to 7 ANO to 3
D/A converter Ch.0, 1 Ch.1
Temperature sensor Supported
CRC calculator Supported

Unique ID

Available (only for the G version)

R0O1DS0060EJ0160 Rev.1.60
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RX630 Group 1. Overview

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

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

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

C: CAN module notincluded
D: CAN module included

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

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

A: 768 Kbytes/96 Kbytes/32 Kbytes

8: 512 Kbytes/64 Kbytes/32 Kbytes

7: 384 Kbytes/64 Kbytes/32 Kbhytes

Group name
30: RX630 Group

Series name
RX600 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part Number
RO1DS0060EJ0160 Rev.1.60 LENESAS Page 10 of 154
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RX630 Group

1. Overview

Table 1.4

Pin Functions (4/5)

Classifications

Pin Name

110

Description

Serial communications

interface (SCld)

e Asynchronous mode/clock synchronous mode

May 19, 2014

SCK12 /0 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output  Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output  Output pin for controlling the start of transmission and reception
o Simple 12C mode
SSCL12 /0 Input/output pin for the 12C clock
SSDA12 1/0 Input/output pin for the 12C data
e Simple SPI mode
SCK12 1/0 Input/output pin for the clock
SMISO12 1/0 Input/output pin for slave transmission of data
SMOSI12 I/0 Input/output pin for master transmission of data
SS12# Input Chip-select input pin
e Extended serial mode
RXDX12 Input Input pin for received data
TXDX12 Output  Output pin for transmitted data
SIOX12 1/0 Input/output pin for received or transmitted data
12C bus interface SCLO[FM+], 1/0 Input/output pins for clocks. Bus can be directly driven by the N-
SCL1to SCL3 channel open drain
SDAO[FM+], /10 Input/output pins for data. Bus can be directly driven by the N-
SDA1 to SDA3 channel open drain
USB power pins VCC_USB Input Power supply pin. When the USB is not to be used, connect it to the
VCC pin.
VSS_USB Input Ground pin. When the USB is not to be used, connect it to the VSS
pin.
USB 2.0 function module USBO_DP 1/0 Inputs or outputs D+ data for the USB bus
USBO_DM /0 Inputs or outputs D- data for the USB bus
USBO_DPUPE Output  Pull-up pin
USBO_VBUS Input Input pin for detection of connection and disconnection of the USB
cable
CAN module CRXO0 to CRX2 Input Input pins
CTXO0 to CTX2 Output  Output pins
Serial peripheral interface  RSPCKA, RSPCKB /10 Clock input/output pins
RSPCKC
MOSIA, MOSIB, MOSIC  1/O Inputs or outputs data output from the master
MISOA, MISOB, MISOC  1/O Inputs or outputs data output from the slave
SSLAO, SSLBO, SSLCO 110 Input or output pins for slave selection
SSLAL to SSLA3 Output  Output pins for slave selection
SSLB1 to SSLB3
SSLC1to SSLC3
IEBus controller IERXD Input Input pin for data reception
IETXD Output  Output pin for data transmission
Realtime clock RTCOUT Output  Output pin for 1-Hz clock
RTCICO to RTCIC2 Input Time capture event input pin
R0O1DS0060EJ0160 Rev.1.60 RENESAS Page 15 of 154



RX630 Group

1. Overview

15 Pin Assignments

Figure 1.3 to Figure 1.10 show the pin assignments. Table 1.5 to Table 1.11 show the lists of pins and pin functions.

A B C D E F G H J K L M N P R
15| PE2 PE3 P70 P65 P67 VvsSs | vcc | PG7 PAG PBO P72 PB4 PLO PL1 PC1 | 15
14| PE1 PEO PK4 PE7 PG3 PAO PA1 PA2 PA7 PK7 PB1 PB5 P73 P75 P74 | 14
13| P63 P64 PE4 PK5 PG2 PG4 | PG6 PA3 PK6 P71 PB3 PB7 PCO pPC2 P76 | 13
12| P60 PK3 P62 PES PE6 P66 PG5 PA4 PAS PB2 PB6 P77 PC3 PC4 P80 | 12
11| PD6 PG1 PK2 P61 P81 P82 PC6 | vcc | 11
10| P97 PD4 PGO PD7 PC5 pPC7 P83 Vss | 10
9| Pko | P96 | PD3 | PDs RX630 Group Pso | Ps1 | P52 | P84 |9
8| P94 | PDL | PD2 | PK1 (177-Pin TFLGA) P53 | PL2 | PL3 | PL4 |8
(Upper perspective view)
VSS_ | uUsBo_
7| vss P92 PDO P95 P54 P55 USB op | 7
VCC_ | USBO_
6| vcc P91 P90 P93 P56 P57 USB oM | &
5| P46 P47 P45 P44 NC P13 P12 P10 P11 | 5
4| P42 P41 P43 P00 VSS [BSCANP| PF4 P35 PF3 PF1 P25 P86 P15 P14 P85 | 4
3 |VREFLO| P40 |VREFHO| P03 PF5 PJ3 MD | RES# | P34 PF2 PFO P24 P22 P87 P16 | 3
2| AVCCO| PO7 |VREFH| P02 | EMLE | VCL |XCOUT| VSS | vCcC P32 P30 P26 P23 P17 P20 | 2
1| AVSSO | PO5 | VREFL | POl PJ5 | VBATT | XCIN | XTAL | EXTAL | P33 P31 P27 PH5 PH4 P21 |1
A B c D E F G H J K L M N P R
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of
Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
Figure 1.3 Pin Assignment (177-Pin TFLGA)

R0O1DS0060EJ0160 Rev.1.60
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RX630 Group 1. Overview
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Note:  This figure indicates the power supply pins and 1/O port pins. For the pin configuration, see Table 1.8, List of Pins and
Pin Functions (144-Pin LQFP).

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

1. Overview

Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (4/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply
176-Pin Clock System (MTU, TPU, TMR, PPG, (SClc, SCid, RSPI, RIIC, S12AD,
LFBGA Control 1/0 Port Bus RTC, POE) CAN, IEB, USB) Interrupt AD, DA
M3 P24 CS4# MTIOC4A/MTCLKA/ SCK3
TIOCB4/TMRI1/PO4
M4 P86 TIOCAO
M5 P13 MTIOCOB/TIOCAS5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
M6 P56 WR2#/BC2# MTIOC3C/TIOCAL
M7 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/S2#/CTX1
M8 BCLK P53*3
M9 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
M10 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA
WAIT# TIOCD6/TCLKF/TMRI2/
PO29
M11 P81 MTIOC3D/PO27 RXD10/SMISO10/SSCL10
M12 P77 CS7# PO23 TXD11/SMOSI11/SSDA11
M13 PB7 Al15 MTIOC3B/TIOCB5/PO31 TXD9/SMOSI9/SSDA9
M14 PB5 Al13 MTIOC2A/MTIOC1B/ SCK9
TIOCB4/TMRI1/PO29/
POE1#
M15 PB4 Al12 TIOCA4/PO28 CTS9#/RTSO#/SS9#
N1 PH5
N2 P23 MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3
N3 P22 MTIOC3B/MTCLKC/ SCKO
TIOCC3/TMO0/PO2
N4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS
PO13
N5 P12 MTIC5U/TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
N6 P57 WAIT#/\WR3#/
BC3#
N7 P55 WAIT# MTIOC4D/TMO3 CRX1/ IRQ10
N8 PL2
N9 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
N10 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ IRQ14
TIOCB6/TMO2/PO31 MISOA
N11 P82 MTIOC4A/PO28 TXD10/SMOSI10/SSDA10
N12 PC3 A19 MTIOC4D/TCLKB/PO24 TXD5/SMOSI5/SSDA5/
IETXD
N13 PCO Al6 MTIOC3C/TCLKC/PO17 CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3
N14 P73 CS3# PO16
N15 PLO
P1 PH4
P2 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POE8# IETXD
P3 P87 TIOCA2
P4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ CTX1/USB0O_DPUPE
PO15
P5 P10 MTIC5W/TMRI3 IRQO
P6 VCC_USB

R0O1DS0060EJ0160 Rev.1.60
May 19, 2014
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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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May 19,

2014

LENESAS

Page 42 of 154



RX630 Group

3. Address Space

3.2 External Address Space

The external address space is divided into up to eight CS areas (CS0 to CS7), each corresponding to the CSn# signal
output from a CSn# (n =0 to 7) pin.
Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS7) in on-chip ROM disabled

extended mode.

0000 0000h RAM
0002 0000h Reserved area*!
0008 0000h
Peripheral I/O registers
0010 0000h
0100 0000h
CS7 (16 Mbytes)
Reserved area*! O01FF FFFFh
0200 0000h
CS6 (16 Mbytes)
02FF FFFFh
0300 0000h
CS5 (16 Mbytes)
0100 0000h
03FF FFFFh
0400 0000h
External address space
(CS area) CS4 (16 Mbytes)
== = 04FF FFFFh
0500 0000h
0800 0000h CS3 (16 Mbytes)
O5FF FFFFh
| | 0600 0000h
CS2 (16 Mbytes)
06FF FFFFh
Reserved area*! 0700 0000h
CS1 (16 Mbytes)
07FF FFFFh
FFOO 0000h FF00 0000h
External address space*? CSO0 (16 Mbytes)
FFFF FFFFh FFFF FFFFh
Note 1. Reserved areas should not be accessed.
Note 2. The CSO area is disabled in on-chip ROM enabled extended mode.
In this mode, the address space for addresses above 0800 0000h is as shown in figure on
this section, Memory Map in Each Operating Mode.
Figure 3.2 Correspondence between External Address Spaces and CS Areas

(In On-Chip ROM Disabled Extended Mode)
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RX630 Group 4. 1/0 Registers

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

Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 6438h MPU Region-7 start page number register RSPAGE7 32 32 1ICLK MPU
0008 643Ch MPU Region-7 end page number register REPAGE7 32 32 1ICLK
0008 6500h MPU Memory-protection enable register MPEN 32 32 1ICLK
0008 6504h MPU Background access control register MPBAC 32 32 1ICLK
0008 6508h MPU Memory-protection error status-clearing register | MPECLR 32 32 1ICLK
0008 650Ch MPU Memory-protection error status register MPESTS 32 32 1ICLK
0008 6514h MPU Data memory-protection error address register |MPDEA 32 32 1ICLK
0008 6520h MPU Region search address register MPSA 32 32 1ICLK
0008 6524h MPU Region search operation register MPOPS 16 16 1ICLK
0008 6526h MPU Region invalidation operation register MPOPI 16 16 1ICLK
0008 6528h MPU Instruction-hit region register MHITI 32 32 1ICLK
0008 652Ch MPU Data-hit region register MHITD 32 32 1ICLK
0008 7010h ICU Interrupt request register 016 IR016 8 8 2 ICLK ICUb
0008 7015h ICU Interrupt request register 021 IR021 8 8 2 ICLK
0008 7017h ICU Interrupt request register 023 IR023 8 8 2 ICLK
0008 701Bh ICU Interrupt request register 027 IR027 8 8 2 ICLK
0008 701Ch ICU Interrupt request register 028 IR028 8 8 2 ICLK
0008 701Dh ICU Interrupt request register 029 IR029 8 8 2 ICLK
0008 701Eh ICU Interrupt request register 030 IRO30 8 8 2 ICLK
0008 701Fh ICU Interrupt request register 031 IR031 8 8 2 ICLK
0008 7021h ICU Interrupt request register 033 IR033 8 8 2 ICLK
0008 7022h ICU Interrupt request register 034 IR034 8 8 2 ICLK
0008 7023h ICU Interrupt request register 035 IR035 8 8 2 ICLK
0008 7027h ICU Interrupt request register 039 IRO39 8 8 2 ICLK
0008 7028h ICU Interrupt request register 040 IR040 8 8 2 ICLK
0008 7029h ICU Interrupt request register 041 IR0O41 8 8 2 ICLK
0008 702Ah ICU Interrupt request register 042 IR042 8 8 2 ICLK
0008 702Bh ICU Interrupt request register 043 IR043 8 8 2 ICLK
0008 702Ch ICU Interrupt request register 044 IR044 8 8 2 ICLK
0008 702Dh ICU Interrupt request register 045 IR045 8 8 2 ICLK
0008 702Eh ICU Interrupt request register 046 IR046 8 8 2 ICLK
0008 702Fh ICU Interrupt request register 047 IR047 8 8 2 ICLK
0008 7030h ICU Interrupt request register 048 IR048 8 8 2 ICLK
0008 7031h ICU Interrupt request register 049 IR049 8 8 2 ICLK
0008 7032h ICU Interrupt request register 050 IRO50 8 8 2 ICLK
0008 7033h ICU Interrupt request register 051 IR051 8 8 2 ICLK
0008 7034h ICU Interrupt request register 052 IR052 8 8 2 ICLK
0008 7035h ICU Interrupt request register 053 IR053 8 8 2 ICLK
0008 7036h ICU Interrupt request register 054 IR054 8 8 2 ICLK
0008 7037h ICU Interrupt request register 055 IR055 8 8 2 ICLK
0008 7038h ICU Interrupt request register 056 IR056 8 8 2 ICLK
0008 7039h ICU Interrupt request register 057 IR057 8 8 2 ICLK
0008 703Ah ICU Interrupt request register 058 IR058 8 8 2 ICLK
0008 703Bh ICU Interrupt request register 059 IR059 8 8 2 ICLK
0008 703Eh ICU Interrupt request register 062 IR062 8 8 2 ICLK
0008 7040h ICU Interrupt request register 064 IR064 8 8 2 ICLK
0008 7041h ICU Interrupt request register 065 IR065 8 8 2 ICLK
0008 7042h ICU Interrupt request register 066 IR066 8 8 2 ICLK
0008 7043h ICU Interrupt request register 067 IR067 8 8 2 ICLK
RO1DS0060EJ0160 Rev.1.60 RENESAS Page 63 of 154
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RX630 Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (32/42)
Module Register Number |Access Number of Access States Related
Address Symbol |Register Name Symbol of Bits  |Size ICLK >PCLK | ICLK < PCLK |Function
0008 C164h MPC P44 pin function control register P44PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C165h MPC P45 pin function control register P45PFS 8 8 2,3 PCLKB 2 ICLK
0008 C166h MPC P46 pin function control register P46PFS 8 8 2,3 PCLKB 2 ICLK
0008 C167h MPC P47 pin function control register P47PFS 8 8 2,3 PCLKB 2 ICLK
0008 C168h MPC P50 pin function control register P50PFS 8 8 2,3 PCLKB 2 ICLK
0008 C169h MPC P51 pin function control register P51PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Ah MPC P52 pin function control register P52PFS 8 8 2,3 PCLKB 2ICLK
0008 C16Ch MPC P54 pin function control register P54PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Dh MPC P55 pin function control register P55PFS 8 8 2,3 PCLKB 2 ICLK
0008 C16Eh MPC P56 pin function control register P56PFS 8 8 2,3 PCLKB 2 ICLK
0008 C170h MPC P60 pin function control register P60PFS 8 8 2,3 PCLKB 2 ICLK
0008 C171h MPC P61 pin function control register P61PFS 8 8 2,3 PCLKB 2ICLK
0008 C176h MPC P66 pin function control register P66PFS 8 8 2,3 PCLKB 2 ICLK
0008 C177h MPC P67 pin function control register P67PFS 8 8 2,3 PCLKB 2 ICLK
0008 C178h MPC P70 pin function control register P70PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Bh MPC P73 pin function control register P73PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Ch MPC P74 pin function control register P74PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Dh MPC P75 pin function control register P75PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Eh MPC P76 pin function control register P76PFS 8 8 2,3 PCLKB 2 ICLK
0008 C17Fh MPC P77 pin function control register P77PFS 8 8 2,3 PCLKB 2 ICLK
0008 C180h MPC P80 pin function control register P8OPFS 8 8 2,3 PCLKB 2 ICLK
0008 C181h MPC P81 pin function control register P81PFS 8 8 2,3 PCLKB 2 ICLK
0008 C182h MPC P82 pin function control register P82PFS 8 8 2,3 PCLKB 2 ICLK
0008 C183h MPC P83 pin function control register P83PFS 8 8 2,3 PCLKB 2ICLK
0008 C186h MPC P86 pin function control register P86PFS 8 8 2,3 PCLKB 2 ICLK
0008 C187h MPC P87 pin function control register P87PFS 8 8 2,3 PCLKB 2 ICLK
0008 C188h MPC P90 pin function control register PI90PFS 8 8 2,3 PCLKB 2 ICLK
0008 C189h MPC P91 pin function control register P91PFS 8 8 2,3 PCLKB 2 ICLK
0008 C18Ah MPC P92 pin function control register P92PFS 8 8 2,3 PCLKB 2ICLK
0008 C18Bh MPC P93 pin function control register PI93PFS 8 8 2,3 PCLKB 2 ICLK
0008 C190h MPC PAO pin function control register PAOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C191h MPC PA1 pin function control register PA1PFS 8 8 2,3 PCLKB 2 ICLK
0008 C192h MPC PAZ2 pin function control register PA2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C193h MPC PA3 pin function control register PA3PFS 8 8 2,3 PCLKB 2 ICLK
0008 C194h MPC PA4 pin function control register PA4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C195h MPC PAG5 pin function control register PA5SPFS 8 8 2,3 PCLKB 2 ICLK
0008 C196h MPC PAG pin function control register PAG6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C197h MPC PA7 pin function control register PA7PFS 8 8 2,3 PCLKB 2 ICLK
0008 C198h MPC PBO pin function control register PBOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C199h MPC PB1 pin function control register PB1PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Ah MPC PB2 pin function control register PB2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Bh MPC PB3 pin function control register PB3PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Ch MPC PB4 pin function control register PB4PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Dh MPC PBS5 pin function control register PB5PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Eh MPC PB6 pin function control register PB6PFS 8 8 2,3 PCLKB 2 ICLK
0008 C19Fh MPC PB7 pin function control register PB7PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A0h MPC PCO pin function control register PCOPFS 8 8 2,3 PCLKB 2 ICLK
0008 C1Alh MPC PC1 pin function control register PC1PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A2h MPC PC2 pin function control register PC2PFS 8 8 2,3 PCLKB 2 ICLK
0008 C1A3h MPC PC3 pin function control register PC3PFS 8 8 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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5. Electrical Characteristics

5.2 DC Characteristics

Table 5.2 DC Characteristics (1)
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7 t0 3.6 VV, VREFHO0 = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, T, = Top

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger IRQ input pin*! ViH VCC x0.8 | — VCC+03 |V
input voltage MTU input pin*1
. . V -0.3 — VCC x 0.2
TMR input pin*1 It *
SCl input pin*1 AVt VCC x 0.06 | — —
ADTRG# input pin*1
RES#, NMI
RIIC input pin Viy VCC x0.7 | — 5.8
(except for SMBus) Vi 03 — VCC x 0.3
AVt VCC x 0.05 | — —
Ports for 5 V tolerant*2 Vig VCCx0.8 | — 5.8
Vi -0.3 — VCC x 0.2
Other input pins excluding ports | V|4 VCC x0.8 | — VCC +0.3
*3
for 5 V tolerant Vi 03 — VCC x 0.2
Input high voltage | MD pin, EMLE ViH VCCx09 | — VCC+03 |V
(except for EXTAL, RSPI, WAIT#, TCK VCCx0.8 | — VCC +0.3
Schmitt trigger
input pin) XCIN*3 VCC x0.8 | — VCC +0.3
DO to D31 VCC x0.7 | — VCC + 0.3
RIIC (SMBuSs) 2.1 — VCC +0.3
Input low voltage | MD pin, EMLE VL -0.3 — VCCx01 |V
(except for EXTAL, RSPI, WAIT#, TCK 0.3 — VCC x 0.2
Schmitt trigger
input pin) XCIN*3 -0.3 — VCC x 0.2
DO to D31 -0.3 — VCC x 0.3
RIIC (SMBus) -0.3 — 0.8

Note 1. This does not include the pins, which are multiplexed as ports for 5 V tolerant.
Note 2. 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 3. For P32, P31, P30, and XCIN, input as follows when the Vgatt power supply is selected.
VIH Min. = VBATT x 0.8, VIH Max. = VBATT + 0.3, VIL Min. = -0.3, VIL Max. = VBATT x 0.2

R0O1DS0060EJ0160 Rev.1.60

May 19, 2014

ENESAS

Page 103 of 154



RX630 Group 5. Electrical Characteristics

53 AC Characteristics

Table 5.7 Operation Frequency Value (High-Speed Operating Mode)
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
Operation System clock (ICLK) f — — 100 MHz
frequency Peripheral module clock (PCLKB) —*1 — 50
FlashlIF clock (FCLK) —*2 — 50
External bus clock (BCLK) — — 50
BCLK pin output — — 25
USB clock (UCLK) — — 48
IEBUS clock (IECLK) — — 44.03

Note 1. The PCLKB must run at a frequency of at least 24 MHz if the USB is in use.
Note 2. The FCLK must run at a frequency of at least 4 MHz when changing the ROM or E2 DataFlash memory contents.

Table 5.8 Operation Frequency Value (Low-Speed Operating Mode 1)

Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCQO,
VSS = AVSS0 = VREFL/IVREFLO = VSS_USB = 0 V, T, = Top

Item Symbol Min. Typ. Max. Unit
MHz

Operation System clock (ICLK) f — —
frequency Peripheral module clock (PCLKB) — —
FlashlF clock (FCLK) — —
External bus clock (BCLK) — —
BCLK pin output — _
USB clock (UCLK) — —
IEBUS clock (IECLK) — —

N

Table 5.9 Operation Frequency Value (Low-Speed Operating Mode 2)

Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga11 =2.7t0 3.6 V, VREFHO = 2.7 V to AVCCQO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty = Tg,

Item Symbol Min. Typ. Max. Unit

Operation System clock (ICLK) f 32 — 143.75 kHz
frequency Peripheral module clock (PCLKB) — — 143.75
FlashlF clock (FCLK) 32 — 143.75
External bus clock (BCLK) — — 143.75
BCLK pin output — — 143.75
USB clock (UCLK) — — 143.75
IEBUS clock (IECLK) — — 143.75
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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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5.4

Table 5.21

Conditions: VCC = AVCCO = VREFH =VCC_USB =3.0t0 3.6 V, VREFHO0 = 3.0 V to AVCCO

USB Characteristics

On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)

VSS = AVSSO = VREFL/VREFLO =VSS_USB=0V
PCLK =24 to 50 MHz
Ta=Topr

High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions
Input Input high level voltage Vi 2.0 — \%
characteristics Input low level voltage Vi — 0.8 \Y
Differential input sensitivity Vpi 0.2 — \Y | DP — DM |
Differential common mode range Vem 0.8 2.5 \
Output Output high level voltage Vor 2.8 3.6 \% lon =—200 pA
characteristics Output low level voltage VoL 0.0 0.3 \ loL=2mA
Cross-over voltage Vcrs 1.3 2.0 \ Figure 5.38
Rise time tr 4 20 ns
Fall time tLs 4 20 ns
Rise/fall time ratio t /b 90 111.11 % t /b
Output resistance ZpRrv 28 44 Q Rs=220Q
included
Figure 5.38 DP and DM Output Timing (Full-Speed)
Observation
point
dp 220
3 /
|-
% 50 pF
dm 220
% 50 pF
Figure 5.39  Test Circuit (Full-Speed)
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tvorr

VCC Vetz / 5 Vivk

LVD2E

LvD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN =L

taet tdet tvp2

When LVD2RN = H

tLvp2

Figure 5.43  Voltage Detection Circuit Timing (Vyet2)
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« 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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Appendix 1. Package Dimensions

JEITA Package Code

[ MASS[Typ] |

P-TFLGA100-5.5x5.5-0.50

‘ 0.1g
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> ®m 0O o m T @ I <« X
|
T
|
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Yooo000

Ze

Dimension in Millimeters

»s]

2 3 4 5 6 7 8 9 10

1
{
Index mark
(s]

Min | Nom | Max
D 55 | —
E | —1[55]|—
v |— | — 1015
w | — | — 10.20
A |— | — 1105
e | — 105 | —
b ]0.21]0.25)|0.29
bs |0.29|0.34 ] 0.39
X | — | — 10.08
y | — | — 1010
Zp | — | 05 | —
Zg | — | 05 | —

Figure F 100-Pin TFLGA (PTLGO100KA-A)
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RX630 Group Datasheet
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Page Summary
0.50 | May 13, 2011 — First Edition issued
1.00 | Sep 13, 2011 |All
1. Overview
2,4,6 Table 1.1 Outline of Specifications: Reset, real time clock, package, changed
8t09 Table 1.3 List of Products Table, changed
12 Table 1.4 List of Pin Functions: BSCANP pin, added
17 Figure 1.3 Pin Assignments (177-Pin TFLGA), added
18 Figure 1.4 Pin Assignments (176-Pin LFBGA), added
19 Figure 1.5 Pin Assignments (176-Pin LQFP): 16-pin and 18-pin, changed
20 Figure 1.6 Pin Assignments (145-Pin TFLGA), added
21 Figure 1.7 Pin Assignments (144-Pin LQFP): 16-pin, changed
22 Figure 1.8 Pin Assignments (100-Pin TFLGA), added
23 Figure 1.9 Pin Assignments (100-Pin LQFP): 7-pin, changed
25t0 32 |Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA), added
41to 47 |Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA), added
55t0 59 |Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA), added
4. 1/0 Registers
75 (1) /O Register Addresses (Address Order), changed
76 (3) Number of I/O Registers to Access Cycles, changed
77 to 116 |Table 5.1 List of I/O Registers, changed
5. Electrical Characteristics
117t0 156 |Added
Appendix 1. Port States in Each Processing Mode
157 Figure A. 177-Pin TFLGA (PTLG0177KA-A), added
158 Figure B. 176-Pin LFBGA (PLBG0176GA-A), added
160 Figure D. 145-Pin TFLGA (PTLG0145KA-A), added
162 Figure F. 100-Pin TFLGA (PTLG0100KA-A), added
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