E*)( l Renesas Electronics America Inc - R5SF5630ACDLK#UO Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?
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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

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

1.3

Block Diagram

Figure 1.2 shows a block diagram.

E2 DataFlash

WDTA

IWDTa

CRC

SClc x 12 channels

SCId x 1 channel

USBa x 1 port

— .
- RSPI (unit 0)
— RSPI (unit 1)
— RSPI (unit 2) Port 2
@j| CAN x 3 channels |
Port 3
O
- MTU2a x 6 channels
- |
o —| POE2a |
2 Port 5
%D TPUa x 6 channels (unit 0)
Ej TPUa x 6 channels (unit 1)
ol
o PPG (unit 0) [ Port 7 |
= PPG (unit 1
oy
o[ TMR x 2 channels (unit 0)
c
TMR x 2 channels (unit 1)
M ——{ CMT x 2 channels (unit 0) Port A
rROM k—— ICUb [ | CMT x 2 channels (unit 1) PortB
N
— — '
3 (— DTCa [ — RIIC x 4 channels |
! N
e - |
RAM (I c[|® 12 DMACA x
K—1 K—1 - Port E
12 |8 E 4 channels :| 12-bit ADC x 21 channels |
ER =
b = :| 10-bit ADC x 8 channels |
C c
rRxcPu [ P e ——|  10-bitDAC x 2 channels | || PortG
—— (S
) >
MPU J ? D| Temperature sensor | | Port H |
| Port J
Clock E \/
gen.eragion @ Im‘
ared I3 BSC External bus
2~
N
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

14 Pin Functions
Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/5)

Classifications Pin Name 1/0 Description

Power suppl VCC Input Power supply pin. Connect it to the system power supply. Connect
pply p pply p Y p pply.
this pin to VSS via a 0.1-pF capacitor. The capacitor should be
placed close to the pin

VCL Input Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin
VSS Input Ground pin. Connect it to the system power supply (0 V)
VBATT Input Backup power pin. When the battery backup function is not to be
used, connect it to the VCC pin.
Clock XTAL Output  Pins for a crystal resonator. An external clock signal can be input
EXTAL Input through the EXTAL pin
BCLK Output  Outputs the external bus clock for external devices
XCOUT Output  Input/output pins for the sub-clock oscillator circuit. Connect a
XCIN Input crystal resonator between XCOUT and XCIN
Operating mode control MD Input Pin for setting the operating mode. The signal levels on these pins
must not be changed during operation
System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low
EMLE Input Input pin for the on-chip emulator enable signal. When the on-chip
emulator is used, this pin should be driven high. When not used, it
should be driven low
BSCANP Input Boundary scan enable pin. Boundary scan is enabled when this pin
goes high. When not used, it should be driven low
On-chip emulator FINEC Input Fine interface clock pin
FINED /0 Fine interface pin
TRST# Input On-chip emulator or boundary scan pins. When the EMLE pin is
™S Input driven high, these pins are dedicated for the on-chip emulator
TDI Input
TCK Input
TDO Output
TRCLK Output  This pin outputs the clock for synchronization with the trace data
TRSYNC Qutput  This pin indicates that output from the TRDATAO to TRDATA3 pins

is valid

TRDATAO to TRDATA3 Output  These pins output the trace information

Address bus A0 to A23 Output  Output pins for the address
Data bus DO to D31 /0 Input and output pins for the bidirectional data bus
Multiplexed bus A0/DO to A15/D15 /10 Address/data multiplexed bus
RO1DS0060EJ0160 Rev.1.60 RENESAS Page 12 of 154
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RX630 Group 1. Overview

Table 1.4 Pin Functions (3/5)

Classifications Pin Name 1/0 Description
16-bit timer pulse unit TIOCAO, TIOCBO 1/0 The TGRAO to TGRDO input capture input/output compare output/
TIOCCO, TIOCDO PWM output pins
TIOCA1, TIOCB1 /10 The TGRA1 and TGRBL1 input capture input/output compare output/
PWM output pins
TIOCA2, TIOCB2 1/0 The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins
TIOCA3, TIOCB3 /10 The TGRA3 to TGRD3 input capture input/output compare output/
TIOCC3, TIOCD3 PWM output pins
TIOCA4, TIOCB4 1/0 The TGRA4 and TGRB4 input capture input/output compare output/
PWM output pins
TIOCAS5, TIOCB5 /0 The TGRA5 and TGRB5 input capture input/output compare output/
PWM output pins
TCLKA, TCLKB Input Input pins for external clock signals
TCLKC, TCLKD
TIOCAS, TIOCBS6, /0 The TGRAG6 to TGRD6 input capture input/output compare output/
TIOCC®6, TIOCD6 PWM output pins
TIOCA7, TIOCB7 /10 The TGRA7 and TGRB7 input capture input/output compare output/
PWM output pins
TIOCAS, TIOCBS8 /0 The TGRA8 and TGRB8 input capture input/output compare output/
PWM output pins
TIOCA9, TIOCB9, /10 The TGRA9 to TGRD? input capture input/output compare output/
TIOCC9, TIOCD9 PWM output pins
TIOCALO, TIOCB10 /0 The TGRA10 and TGRB10 input capture input/output compare
output/PWM output pins
TIOCAL1lL, TIOCB11 /10 The TGRA11 and TGRB11 input capture input/output compare
output/PWM output pins
TCLKE, TCLKF, Input Input pins for external clock signals
TCLKG, TCLKH
Programmable pulse POO to PO31 Output  Output pins for the pulse signals
generator
8-bit timer TMOO to TMO3 Output  Compare match output pins
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter
TMRIO to TMRI3 Input Input pins for the counter reset
Serial communications e Asynchronous mode/clock synchronous mode
interface (SCic) SCKO to SCK11 I/0 Input/output pins for the clock
RXDO0 to RXD11 Input Input pins for received data
TXDO to TXD11 Output  Output pins for transmitted data
CTSO# to CTS11# Input Input pins for controlling the start of transmission and reception
RTSO0# to RTS11# Output  Output pins for controlling the start of transmission and reception
¢ Simple 12C mode
SSCLO to SSCL11 1/0 Input/output pins for the 12C clock
SSDAO to SSDA11 1/0 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK11 110 Input/output pins for the clock
SMISOO0 to SMISO11 1/0 Input/output pins for slave transmission of data
SMOSIO to SMOSI11 1/0 Input/output pins for master transmission of data
SSO# to SS11# Input Chip-select input pins
R01DS0060EJ0160 Rev.1.60 RENESAS Page 14 of 154
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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 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (5/5)
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
P7 VSS_USB
P8 PL3
P9 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
P10 P83 MTIOC4C CTS10#/RTS10#/SS10#
P11 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TIOCAB/TMCI2/PO30 MOSIA
P12 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8H#/RTS8H#/
TIOCC6/TCLKE/TMCI1/ SS8#/SSLAO
PO25/POEO#
P13 pPC2 Al8 MTIOC4B/TCLKA/PO21 RXD5/SMISO5/SSCL5/
SSLA3/IERXD
P14 P75 CS5# PO20 SCK11
P15 PL1
R1 P21 MTIOC1B/TIOCA3/ RXDO0/SMISO0/SSCLO/ IRQ9
TMCIO/PO1 ScCL1
R2 P20 MTIOC1A/TIOCB3/ TXD0/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1
R3 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ SMISO3/SSDA1/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS
R4 P85
R5 P11 MTIC5V/TMCI3 SCcK2 IRQ1
R6 USBO_DM
R7 USBO_DP
R8 PL4
R9 P84
R10 A
R11 vce
R12 P80 MTIOC3B/PO26 SCK10
R13 P76 CS6# PO22 RXD11/SMISO11/SSCL11
R14 P74 CSa# PO19 CTS11#/RTS11#/SS11#
R15 PC1 Al7 MTIOC3A/TCLKD/PO18 | SCK5/SSLA2/SDA3 IRQ12
Note 1. The 176-pin LFBGA does not include the E5 pin.
Note 2. Enabled only for the ROM capacity: 2 MB/1.5 MB
Note 3. 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.

R0O1DS0060EJ0160 Rev.1.60
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RX630 Group 2.CPU

2. CPU

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

General-purpose register
b31 b0

RO (SP)*!

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

Control register

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

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

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

DSP instruction register
b63 b0
ACC (Accumulator)

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

Figure 2.1 Register Set of the CPU

RO1DS0060EJ0160 Rev.1.60 RENESAS Page 52 of 154
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RX630 Group

3. Address Space

On-chip ROM disabled
extended mode

RAM*2

Reserved area*3

Peripheral I/O registers

Reserved area*?

—~ External address space ==

))

Reserved area*? ~

External address space

. . On-chip ROM enabled
. *1
Single-chip mode extended mode
0000 0000h RAM2 0000 0000h RAN2 0000 0000h
0002 0000h Reserved area*? 0002 0000h Reserved area*® 0002 0000h
0008 0000h 0008 0000h 0008 0000h
Peripheral I/O registers Peripheral I/O registers
0010 0000h i 0010 0000h 0010 0000h
On-chip ROM (E2 data flash) On-chip ROM (E2 data flash)
0010 8000h 0010 8000h
Reserved area*? Reserved area*?
007F 8000h FCU-RAM*4 007F 8000h FCU-RAM*
007F AOOOh 007F AOOOh
Reserved area*? Reserved area*?
007F CO00h Peripheral 1/O registers 007F CO00h Peripheral I/O registers
007F C500h 007F C500h
Reserved area*? Reserved area*?
007F FCOOh Peripheral /O registers 007F FCOOh Peripheral 1/O registers
0080 0000h Reserved area*? 0080 0000h Reserved area*?
00EO 0000h . 00EO 0000h
On-chip ROM (program ROM) On-chip ROM (program ROM)
(write only) (write only)
0100 0000h 0100 0000h 0100 0000h
=~ External address space ==X b
o~ Reserved area*® = 0800 0000h 0800 0000h
J Reserved area*? |
FEFFEO00N| 5\ chip ROM (FCU firmware) FEFFBO0ON] (5 chip ROM (FCU firmware)
(read only)** (read only)**
FFO00 0000h Reserved area* FF0O0 0000h Reserved area® FF00 0000h
FF7F C000h . FF7F C000h .
On-chip ROM (user boot) On-chip ROM (user boot)
(read only) (read only)
FF80 0000h Reserved area*? FF80 0000h Reserved area*?
FFEO 0000h FFEO 0000h
On-chip ROM (program ROM) On-chip ROM (program ROM)
(read only)*? (read only)*?
FFFF FFFFh FFFF FFFFh FFFF FFFFh
Note 1. The address space in boot mode and user boot mode/USB boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.
ROM (bytes) RAM (bytes)
Capacity | Address Capacity | Address
2M FFEO 0000h to FFFF FFFFh 128 K 0000 0000h to 0001 FFFFh
15M FFE8 0000h to FFFF FFFFh
1M FFFO 0000h to FFFF FFFFh 96 K 0000 0000h to 0001 7FFFh
768 K FFF4 0000h to FFFF FFFFh
512 K FFF8 0000h to FFFF FFFFh 64 K 0000 0000h to 0000 FFFFh
384 K FFFA 0000h to FFFF FFFFh
Note:See Table 1.3, List of Products, for the product type name.
Note 3. Reserved areas should not be accessed.
Note 4. For details on the FCU, see section 43, Flash Memory in the User's manual: Hardware.

Figure 3.1 Memory Map in Each Operating Mode
RO1DS0060EJ0160 Rev.1.60 RENESAS Page 56 of 154
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RX630 Group 4. 1/0 Registers

4. I/O Registers

This section gives information on the on-chip 1/0 register addresses. The information is given as shown below. Notes on
writing to registers are also given at the end.

(1) /O register addresses (address order)

Registers are listed from the lower allocation addresses.

e Registers are classified according to module symbols.

e The number of access cycles indicates the number of cycles based on the specified reference clock.

e Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses

must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and
subsequent operations cannot be guaranteed.

(2) Notes on writing to I/O registers

When writing to an 1/0 register, the CPU starts executing the subsequent instruction before completing 1/O register write.
This may cause the subsequent instruction to be executed before the post-update 1/0 register value is reflected on the
operation.

As described in the following examples, special care is required for the cases in which the subsequent instruction must be
executed after the post-update 1/0O register value is actually reflected.

[Examples of cases requiring special care]

e The subsequent instruction must be executed while an interrupt request is disabled with the IEN] bit in IERn of the
ICU (interrupt request enable bit) cleared to 0.

e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

In the above cases, after writing to an 1/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(&) Write to an I/O register.

(b) Read the value from the 1/O register to a general register.

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]
o Byte-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.B #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

e Word-size 1/O registers

MOV.L #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1].W, R1

;; Next process
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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.

R0O1DS0060EJ0160 Rev.1.60

May 19, 2014

ENESAS

Page 102 of 154



RX630 Group 5. Electrical Characteristics
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Figure 5.5 Main Clock Oscillation Start Timing
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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)
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Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the
HOCOCR.HCSTP Bit)
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tmiw

Figure 5.15  NMI Interrupt Input Timing

tirow

Figure 5.16  IRQ Interrupt Input Timing

5.3.5 Bus Timing

Table 5.15 Bus Timing
Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V,
ICLK = 8 t0 100 MHz, BCLK = 8 to 50 MHz, Ty = T
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, Igy = -1.0 mA, Ig_. = 1.0 mA, C = 30 pF
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions
Address delay time tap — 20 ns Figure 5.17 to
Byte control delay time teco — 20 ns Figure 5.22
CS# delay time tcsp — 20 ns
ALE delay time taLED — 20 ns
RD# delay time trsp — 20 ns
Read data setup time trRDs 15 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 20 ns
Write data delay time twpp — 20 ns
Write data hold time twoH 0 — ns
WAIT# setup time twrs 15 — ns Figure 5.23
WAIT# hold time twTH 0 — ns
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5‘7 Address cycle Data cycle —»i
1
E Tal Tal Tan i :
] 1
E Tw1 Tw2 Twa Twa Tws Tend Tn Tn2 ] E
1
1 1
1 1
S\ [\ /
BCLK _}K_\_i!{_\_/_\_i!_\_i/_\_/_\_il_\_/_\_i
1 ] 1 ] ] ] ]
| tap I | I I I i i
Address bus | i | | | | | i
! t
tAD tAD RDS RDH

Address bus/
data bus

taLep k! taLeD
Address latch
(ALE)

! [ ! — trsp trsp !
Data read ! ! ! ! :
(RD#) ] 1 1 1 1
) l“—{tcsp teso
Chip select |
(CS1#) !
i
!

Figure 5.17 Address/Data Multiplexed Bus Read Access Timing
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Figure 5.18 Address/Data Multiplexed Bus Write Access Timing
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5. Electrical Characteristics

Table 5.20 Timing of On-Chip Peripheral Modules (5)
Conditions: VCC = AVCCO = VREFH = VCC_USB =2.7 t0 3.6 VV, VREFHO0 = 2.7 V to AVCCO

VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V
PCLK = 8 to 50 MHz

Ta=

Topr

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

Item Symbol | Min.* *2 Max.* Unit I:i?ltditions

RIIC SCL input cycle time tscL 6(12) x tjjceyc + 240 — ns Figure
I((';a:sEtRmISI?/IEl}:Ig — 1 | SCL input high pulse width tscth | 3(6) X tyceye + 120 — ns | >3

SCL input low pulse width tscLL 3(6) * tyceyc + 120 — ns

SCL, SDA input rise time tsr — 120 ns

SCL, SDA input fall time tst — 120 ns

SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | Ns

SDA input bus free time tsur 3(6) % tyceyc + 120 — ns

Start condition input hold time tsTAH ticeye + 120 — ns

Restart condition input setup time tsTas 120 — ns

Stop condition input setup time tstos 120 — ns

Data input setup time tspas tiiceye + 120 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 550 pF
Simple IIC SDA input rise time tsr — 1000 ns
(Standard-mode) ["gpp input fall time tss — 300 ns

SDA input spike pulse removal time tsp 0 4 X Yiceye ns

Data input setup time tspas 250 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF
Simple IIC SCL, SDA input rise time tsr 20 +0.1Cy 300 ns
(Fast-mode) SCL, SDA input fall time tor 20 +0.1C, 300 ns

SCL, SDA input spike pulse removal time | tgp 0 4 X Yiceye ns

Data input setup time tspas 100 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF

Note:  tyceye: RIIC internal reference clock (1IC¢) Cycle, tpeyc: PCLK cycle

Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cb indicates the total capacity of the bus line.

Port jF<
I trrRwW ”
Figure 5.24  1/O Port Input Timing
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5. Electrical Characteristics

5.9 Oscillation Stop Detection Timing

Table 5.28 Oscillation Stop Detection Circuit Characteristics

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

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

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

Detection time

Main clock or
PLL clock

OSTDSR.OSTDF 7l

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

Figure 5.44

Oscillation Stop Detection Timing
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RX630 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP176-24x24-0.50 | PLQPO176KB-A | 176P6Q-A/FP-176E / FP-176EV | 189 |
Hp

133 = 88

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

b
L]
N‘” E4 il g Dimension in Millimeters
- Smeel | Min | Nom| Max
Terminal cross section D 23.924.0 | 241
E [23.9|24.0]| 241
A | — | 14| —

Hp | 25.8]26.0 | 26.2
He | 25.8]26.0 | 26.2
Al — | — 1|17
A¢ 10.05| 0.1 |0.15
bp [0.15]0.20 | 0.25
b1 | — 1018 —

“ . 44 L ¢ 10.090.145] 0.20
K c1 0.125
® g 00— &
J( {llllllll lataintataininiainintatainiatainintainintataintataininh |||||l|||||lll® 77 0.5 -
x | — | — |0.08

< . @ JE—
Ly
g e A Grg D LAl
Detail F D 1.25
Ze | [125] —
L 035 05065
G| — 10| —

Figure C 176-Pin LQFP (PLQP0176KB-A)
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Appendix 1. Package Dimensions

JEITA Package Code

[ MASS[Typ] |

P-TFLGA100-5.5x5.5-0.50

‘ 0.1g

$w[s]s]

0 B[ @[S[ A8

0 {Glo<@[s] a8 ]

0000
00000

> ®m 0O o m T @ I <« X
|
T
|

00000

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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