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RX63T Group 1. Overview

Table 1.1 Outline of Specifications (4/7)

Classification  Module/Function Description
Timers General PWM timer e 16 bits x 8 channels
(GPT) e Counting up or down (saw-wave), counting up and down (triangle-wave) selectable for
all channels

Select from among four count clocks (PCLKA/1, PCLKA/4, PCLKA/8, and PCLKA/16)
for each channel

2 input/output pins per channel

2 output compare/input capture registers per channel

For the 2 output compare/input capture registers of each channel, 4 registers are
provided as buffer registers and are capable of operating as comparison registers when
buffering is not in use.

In output compare operation, buffer switching can be at peaks or troughs, enabling the
generation of laterally asymmetrically PWM waveforms.

Registers for setting up frame intervals on each channel (with capability for generating
interrupts on overflow or underflow)

Synchronizable operation of the several counters

Modes of synchronized operation (synchronized, or displaced by desired times for
phase shifting)

Generation of dead times in PWM operation

Through combination of three counters, generation of automatic three-phase PWM
waveforms incorporating dead times

Starting, clearing, and stopping counters in response to external or internal triggers
Internal trigger sources: Output of the internal comparator detection, software, and
compare-match

The main clock can be used as a counter clock for measuring the timing of the edges of
signals produced by frequency-dividing the dedicated clock signal for the IWDT (to
detect abnormal oscillation).

A PWM delay with an accuracy of up to 1/32 times the period of the system clock (ICLK)
can be generated to control the timing with which signals from the two PWM output pins
from each of channels 0 to 3 rise and fall.

Compare match timer (16 bits x 2 channels) x 2 units

(CMT) * Select from among four internal clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/
512)

Watchdog timer e 14 bits x 1 channel

(WDTA) o Select from among 6 counter-input clock signals (PCLK/4, PCLK/64, PCLK/128, PCLK/

512, PCLK/2048, PCLK/8192)

14 bits x 1 channel

Counter-input clock: Dedicated on-chip oscillator

Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64,
dedicated clock/128, dedicated clock/256

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 mode are selectable

Supports the OTG (On-The-Go)

Incorporates 2 Kbytes of RAM as a transfer buffer

Independent watchdog
timer (IWDTa)

Communication USB 2.0 host/function
function module (USBa)

Serial communications
interfaces (SClc, SCId)

5 channels (SClc: 4 channels + SCId: 1 channel)

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

Simple 12C

Simple SPI

SCId (The following functions are added to SClc)

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

Supports the LIN format
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RX63T Group

1. Overview

Table 1.2 Comparison of Functions for Different Packages
Functions RX63T Group
Package 144 Pins 120 Pins 112 Pins 100 Pins 64 Pins 48 Pins
External bus 16 bits —
External address space 1 Mbyte x 4 areas —
DMA DMA controller (DMACA) Ch.0to3
Data transfer controller (DTCa) Supported
Interrupt NMI pin Supported
controller (ICUD) IRQ pin Supported (x 8) Supported (x 6)
Timers Multi-function timer pulse unit 3 Ch.0to7
(MTU3)*1
General Generation of Ch.0to 7 Ch.0to 3
PWM timer | delays in PWM,
(GPT)*t not supported
Generation of Ch.0to 3 —
delays in PWM,
supported
Port output enable 3 (POE3) Supported (POE pins x 6) Supported Supported
(POE pins (POE pins x 4)
x 5)
Compare match timer (CMT) Ch.0to 3
Watchdog timer (WDTA) Supported
Independent watchdog timer Supported
(IWDTa)
Communication | USB2.0 host/function module Ch.0 —
function (UsBa)
Serial communications Ch.0to3 Ch.0to 2 Ch.0,1
interfaces (SClc)
Serial communications Ch. 12
interfaces (SCId)
12C bus interfaces (RIIC) Ch.0,1 Ch.0
Serial peripheral interfaces Ch.0,1 Ch.0
(RSPI)
CAN module (CAN) Ch.0 —
(as an optional function)*!
12-bit A/D converter (S12ADB) 4 channels x 2 units 8 channels | 8 channels
x 1 unit x 1 unit
(ANOOO to | (ANOOO to
007) 004, 007)
Three-channel simultaneous 2 units 1 unit
sampling function
Programmable gain amplifier 3 channels x 2 units —
Window comparator 3 channels x 2 units 3 channels x 1 unit
10-bit A/D converter (ADA) 20 12 channels —
channels
D/A converter (DAa) Ch.0, 1 —
Clock Frequency Accuracy Measurement Circuit Supported
Digital power supply controller (DPC)*2 Supported Not supported

Note 1. For the MTU3 and GPT, the number of pins will differ with the package. See the list of pins and pin functions for details.
In addition, the CAN module is an optional function. For details, see Table 1.3.

Note 2. Not provided for the product ID code O.
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RX63T Group

1. Overview

1.3

Block Diagram

Figure 1.2 shows a block diagram.
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WDTA
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CRC

SClc x 4 channels

SCId x 1 channels

usBa™

RSPI x 2 channels

CAN (optional)

POE3

CMT x 2 channels (unit 0)

CMT x 2 channels (unit 1)

RIIC x 2 channels

CAC

DOC

12-bit ADC x 8 channels™

Sample-and-hold circuits for
the pin section x 3 channels

Window comparator
x 3 channels

Port 0

12-bit ADC x 4 channels™
(unit 0)
Programmable gain amplifier
x 3 channels

Port 1

Port 2

Port 3

Sample-and-hold circuits for the
pin section x 3 channels

|Window comparator x 3 channels|

12-bit ADC x 4 channels™
(unit 1)
Programmable gain amplifier
x 3 channels

Port 4

Port 5

Port 6

Port 7

Port 8

Sample-and-hold circuits for the
pin section x 3 channels

Port 9

Port A

|Window comparator x 3 channe|s|

Internal main bus 2

|

10-bit ADC x 20 channels™

PortB

Port C

—

10-bit DAC x 2 channels™

Port D

ICUb: Interrupt controller

DTCa: Data transfer controller
DMACA:  DMA controller

WDTA: Watchdog timer

IWDTa: Independent watchdog timer
CRC:

SClc, SCId: Serial communications interface

USBa:
RSPI:

Note 1: Numbers of pins and availability of the USB2.0 host/function module, 12-bit A/D converter, 10-bit D/A converter,
and 10-bit D/A converter differ with the package.

USB 2.0 host/function module
Serial peripheral interface

CRC (cyclic redundancy check) calculator

Port E

Port F

BSC External bus
CAN: CAN module
GPT: General PWM timer

Port G

)2 2 e e

MTU3: Multi-function timer pulse unit 3

POE3: Port output enable 3

CMT: Compare match timer
RIIC: I°C bus interface

CAC:

DOC: Data operating circuit
MPU: Memory protection unit

Clock frequency accuracy measurement circuit

Figure 1.2

Block Diagram
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RX63T Group 1. Overview
Table 1.5 List of Pins and Pin Functions (144-Pin LQFP) (2/4)
Pin Number L
Power Supply Communications
144-Pin Clock System Timer (SClc, SCId, RSP, RIIC, S12ADB,
LQFP Control /O Port Bus (MTUS3, GPT, POE3, CAC) | CAN, USB) Interrupt AD, DA
39 PB6 Al8 RXD12/SMISO12/ IRQ2
SSCL12/RXDX12/
CRX1
40 PB5 Al7 TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/
CTX1
41 PLLVCC
42 PB4 Al16 POES8#/ IRQ3-DS
GTETRGO
43 PLLVSS
44 TDI RXD1*1
45 TCKI/FINEC
46 TDO TXD1*!
47 PB3 Al5 MTIOCOA/CACREF SCKO
48 PB2 MTIOCOB TXDO/SMOSI0/
SSDA0/SDAO
49 PB1 MTIOCOC RXDO/SMISO0/ IRQ4
SSCLO/SCLO
50 PBO Al4 MTIOCOD MOSIA/MOSIB
51 TRDATA1 PAG CS3# CTS3#/RTS3#/SS3#
52 PA5 MTIOC1A RXDO/SMISO0/ ADTRG1#
SSCLo/
MISOA/MISOB
53 PA4 MTIOC1B TXD0/SMOSIO/ ADTRGO#
SSDA0/SMOSI0/
RSPCKA/RSPCKB
54 PA3 MTIOC2A SCKO/SSLAO/SSLBO
55 PA2 MTIOC2B RXD2/SMISO2/
SSCL2/
SSLA1/SSLB1
56 PAl MTIOC6A TXD2/SMOSI2/
SSDA2/SMOSI2/
SSLA2/SSLB2
57 PAO MTIOC6C SCK2/SSLA3/SSLB3
58 TRDATAO P35 TXD3/SMOSI3/SSDA3
59 TRCLK P34 GTETRG1 RXD3/SMISO3/SSCL3 | IRQ3
60 VCC
61 P96 Al3 POE4# RXD1/SMISO1/SSCL1 | IRQ4-DS
62 PG6 CS2# SCK1
63 VSS
64 P95 MTIOC6B/GTIOC4A TXD1/SMOSI1/SSDA1
65 P94 MTIOC7A/GTIOC5A CTS1#/RTS1#/SS1#
66 P93 MTIOC7B/GTIOC6A CTS2#/RTS2#/SS2#
67 P92 MTIOC6D/GTIOC4B
68 P91 MTIOC7C/GTIOC5B
69 P90 MTIOC7D/GTIOC6B
70 PG5 POE12# SCK3 ADTRG#
71 PG4 GTIOC6B RXD3/SMISO3/SSCL3 | IRQ6
R01DS0087EJ0220 Rev.2.20 RENESAS Page 28 of 186
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RX63T Group

3. Address Space

3.2 External Address Space

The external address space is divided into up to four CS areas (CSO0 to CS3), each corresponding to the CSn# signal
output from a CSn# (n = 0 to 3) pin.
Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0 to CS3) in on-chip ROM disabled

extended mode.

0000 0000h

On-chip RAM
0000 C000R Reserved area*
0008 0000h
Peripheral I/O registers

0010 0000h

0500 0000h
Reserved area*" /

O5EF FFFFh
05F0 0000h
O05FF FFFFh
0600 0000h

0500 0000h
1 0BEF FEFFh
~1~ External address space 06F0 0000h
06FF FFFFh
0800 0000h 0700 0000h
07EF FFFFh
07F0 0000h

po Reserved area**

™ 07FF FFFFN
FFO00 0000h FFOO0 0000h
2 FFEF FFFFh
External address space FEFO 0000h
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 3.1, Memory
Map in Each Operating Mode.

Reserved area**

CS3 (1 Mbytes)

Reserved area*!

CS2 (1 Mbytes)

Reserved area*!

CS1 (1 Mbytes)

Reserved area*"

CS0 (1 Mbytes)

Figure 3.2

Correspondence between External Address Spaces and CS Areas

(In On-Chip ROM Disabled Extended Mode)

R01DS0087EJ0220 Rev.2.20
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RX63T Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (12/48)
. Number of Access States
Module Register Number | Access Module
Address Symbol Register Name Symbol of Bits | Size ICLK>PCLK | ICLK <PCLK |Name Remarks

0008 732C |ICU Interrupt Source Priority Register 044 IPRO44 8 8 2 ICLK ICUb Not present in versions
with 64 or 48 pins.

0008 732Dh |ICU Interrupt Source Priority Register 045 IPR045 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7331h |ICU Interrupt Source Priority Register 049 IPR0O49 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7334h |ICU Interrupt Source Priority Register 052 IPR052 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7336h |ICU Interrupt Source Priority Register 054 IPRO54 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7337h |ICU Interrupt Source Priority Register 055 IPR0O55 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7338h |ICU Interrupt Source Priority Register 056 IPR0O56 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 733%h |ICU Interrupt Source Priority Register 057 IPRO57 8 8 2 ICLK

0008 733Ah |ICU Interrupt Source Priority Register 058 IPR058 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 733Bh |ICU Interrupt Source Priority Register 059 IPRO59 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 733Ch |ICU Interrupt Source Priority Register 060 IPRO60 8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 733Dh |ICU Interrupt Source Priority Register 061 IPRO61 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 733Eh |ICU Interrupt Source Priority Register 062 IPR062 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7340h |ICU Interrupt Source Priority Register 064 IPRO64 8 8 2 ICLK

0008 7341h |ICU Interrupt Source Priority Register 065 IPR065 8 8 2 ICLK

0008 7342h |ICU Interrupt Source Priority Register 066 IPRO66 8 8 2 ICLK

0008 7343h |ICU Interrupt Source Priority Register 067 IPRO67 8 8 2 ICLK

0008 7344h |ICU Interrupt Source Priority Register 068 IPRO68 8 8 2 ICLK

0008 7345h |ICU Interrupt Source Priority Register 069 IPR069 8 8 2 ICLK

0008 7346h |ICU Interrupt Source Priority Register 070 IPRO70 8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 7347h |ICU Interrupt Source Priority Register 071 IPRO71 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 735Ah |ICU Interrupt Source Priority Register 090 IPR090 8 8 2 ICLK Not present in versions
with 112, 100, 64 or 48
pins.

0008 7362h |ICU Interrupt Source Priority Register 098 IPR098 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7366h |ICU Interrupt Source Priority Register 102 IPR102 8 8 2ICLK

0008 7367h |ICU Interrupt Source Priority Register 103 IPR103 8 8 2 ICLK

0008 7368h |ICU Interrupt Source Priority Register 104 IPR104 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7369 |ICU Interrupt Source Priority Register 105 IPR105 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 736Ah |ICU Interrupt Source Priority Register 106 IPR106 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 7372h |ICU Interrupt Source Priority Register 114 IPR114 8 8 2ICLK

0008 737Ah |ICU Interrupt Source Priority Register 122 IPR122 8 8 2 ICLK

0008 737Eh |ICU Interrupt Source Priority Register 126 IPR126 8 8 2 ICLK

0008 7382h |ICU Interrupt Source Priority Register 130 IPR130 8 8 2 ICLK

0008 7385h |ICU Interrupt Source Priority Register 133 IPR133 8 8 2 ICLK

0008 7387h |ICU Interrupt Source Priority Register 135 IPR135 8 8 2ICLK

0008 7389h |ICU Interrupt Source Priority Register 137 IPR137 8 8 2 ICLK

0008 738Bh |ICU Interrupt Source Priority Register 139 IPR139 8 8 2 ICLK

0008 738Dh |ICU Interrupt Source Priority Register 141 IPR141 8 8 2 ICLK

0008 7391h |ICU Interrupt Source Priority Register 145 IPR145 8 8 2ICLK

0008 7392h |ICU Interrupt Source Priority Register 146 IPR146 8 8 2 ICLK

0008 7396h |ICU Interrupt Source Priority Register 150 IPR150 8 8 2ICLK

0008 7397h |ICU Interrupt Source Priority Register 151 IPR151 8 8 2 ICLK

R01DS0087EJ0220 Rev.2.20
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RX63T Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (26/48)
. Number of Access States
Module Register Number | Access Module

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

0008 C174h |MPC P64 Pin Function Control Register P64PFS 8 8 2,3 PCLKB 2ICLK MPC Not present in versions
with 64 or 48 pins.

0008 C175h |MPC P65 Pin Function Control Register P65PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 C178h |MPC P70 Pin Function Control Register P70PFS 8 8 2,3 PCLKB 2 ICLK

0008 C179h |MPC P71 Pin Function Control Register P71PFS 8 8 2,3PCLKB |2ICLK

0008 C17Ah |MPC P72 Pin Function Control Register P72PFS 8 8 2,3 PCLKB 2ICLK

0008 C17Bh |MPC P73 Pin Function Control Register P73PFS 8 8 2,3PCLKB [2ICLK

0008 C17Ch |MPC P74 Pin Function Control Register P74PFS 8 8 2,3 PCLKB 2ICLK

0008 C17Dh | MPC P75 Pin Function Control Register P75PFS 8 8 2,3PCLKB [2ICLK

0008 C17Eh |MPC P76 Pin Function Control Register P76PFS 8 8 2,3 PCLKB 2ICLK

0008 C180h |MPC P80 Pin Function Control Register P8OPFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C181h |MPC P81 Pin Function Control Register P81PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 C182h |MPC P82 Pin Function Control Register P82PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C188h |MPC P90 Pin Function Control Register P90PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C18%h |MPC P91 Pin Function Control Register P91PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 48 pins.

0008 C18Ah |MPC P92 Pin Function Control Register P92PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 48 pins.

0008 C18Bh |MPC P93 Pin Function Control Register P93PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 48 pins.

0008 C18Ch |MPC P94 Pin Function Control Register P94PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 48 pins.

0008 C18Dh |MPC P95 Pin Function Control Register P95PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C18Eh |MPC P96 Pin Function Control Register P96PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C190h |MPC PAO Pin Function Control Register PAOPFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 C191h |MPC PA1 Pin Function Control Register PA1PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C192h |MPC PA2 Pin Function Control Register PA2PFS 8 8 2,3PCLKB |2ICLK

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 2ICLK Not present in versions
with 48 pins.

0008 C195h |MPC PAS5 Pin Function Control Register PASPFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 48 pins.

0008 C196h |MPC PAG6 Pin Function Control Register PABPFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 120, 112, 100, 64
or 48 pins.

0008 C198h |MPC PBO Pin Function Control Register PBOPFS 8 8 2,3PCLKB |2ICLK

0008 C199h [MPC PB1 Pin Function Control Register PB1PFS 8 8 2,3PCLKB |2ICLK

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 2,3PCLKB [2ICLK

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 2,3PCLKB [2ICLK

0008 C19Eh |MPC PB6 Pin Function Control Register PB6PFS 8 8 2,3PCLKB [2ICLK

0008 C19Fh |MPC PB7 Pin Function Control Register PB7PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 48 pins.

0008 C1A0h |MPC PCO Pin Function Control Register PCOPFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 120, 112, 100, 64,
or 48 pins.

0008 C1A1lh |MPC PC1 Pin Function Control Register PC1PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 120, 112, 100, 64,
or 48 pins.

0008 C1A2h |MPC PC2 Pin Function Control Register PC2PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 120, 112, 100, 64,
or 48 pins.
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RX63T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (27/48)
. Number of Access States
Module Register Number | Access Module

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

0008 C1A3h |MPC PC3 Pin Function Control Register PC3PFS 8 8 2,3 PCLKB 2 ICLK MPC Not present in versions
with 120, 112, 100, 64,
or 48 pins.

0008 C1A4h |MPC PC4 Pin Function Control Register PC4PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 120, 112, 100, 64,
or 48 pins.

0008 C1A5h |MPC PC5 Pin Function Control Register PC5PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 120, 112, 100, 64,
or 48 pins.

0008 C1A8h |MPC PDO Pin Function Control Register PDOPFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 C1A%h |MPC PD1 Pin Function Control Register PD1PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C1AAh |MPC PD2 Pin Function Control Register PD2PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C1ABh | MPC PD3 Pin Function Control Register PD3PFS 8 8 2,3PCLKB [2ICLK

0008 C1ACh |MPC PD4 Pin Function Control Register PD4PFS 8 8 2,3 PCLKB 2 ICLK

0008 C1ADh |MPC PD5 Pin Function Control Register PD5PFS 8 8 2,3PCLKB [2ICLK

0008 C1AEh |MPC PD6 Pin Function Control Register PD6PFS 8 8 2,3 PCLKB 2 ICLK

0008 C1AFh [MPC PD7 Pin Function Control Register PD7PFS 8 8 2,3PCLKB [2ICLK

0008 C1BOh |MPC PEO Pin Function Control Register PEOPFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C1B1h |MPC PEL1 Pin Function Control Register PE1PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C1B2h |MPC PE2 Pin Function Control Register PE2PFS 8 8 2,3 PCLKB 2 ICLK

0008 C1B3h |MPC PE3 Pin Function Control Register PE3PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 C1B4h |MPC PE4 Pin Function Control Register PE4PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 C1B5h |MPC PES5 Pin Function Control Register PE5PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 C1BAh |MPC PF2 Pin Function Control Register PF2PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1BBh |MPC PF3 Pin Function Control Register PF3PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1COh |MPC PGO Pin Function Control Register PGOPFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1C1h |MPC PG1 Pin Function Control Register PG1PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1C2h |MPC PG2 Pin Function Control Register PG2PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1C3h |MPC PG3 Pin Function Control Register PG3PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1C4h |MPC PG4 Pin Function Control Register PG4PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1C5h |MPC PG5 Pin Function Control Register PG5PFS 8 8 2,3 PCLKB 2ICLK Not present in versions
with 100, 64, or 48 pins.

0008 C1C6h |MPC PG6 Pin Function Control Register PG6PFS 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 112, 100, 64, or 48
pins.

0008 C1DOh |MPC USBO_DPUPE Pin Function Control Register | UDPUPEPFS |8 8 2,3 PCLKB 2 ICLK Not present in versions
with 112, 100, 64, or 48
pins.

0008 C280h |SYSTEM | Deep Standby Control Register DPSBYCR 8 8 4,5 PCLKB 2,3ICLK Low Power

Consumption

0008 C282h |SYSTEM | Deep Standby Interrupt Enable Register 0 DPSIERO 8 8 4,5PCLKB |2, 3ICLK

0008 C284h |SYSTEM | Deep Standby Interrupt Enable Register 2 DPSIER2 8 8 4,5 PCLKB 2, 3ICLK

0008 C286h |SYSTEM |Deep Standby Interrupt Flag Register O DPSIFRO 8 8 4,5 PCLKB 2,3ICLK

0008 C288h |SYSTEM | Deep Standby Interrupt Flag Register 2 DPSIFR2 8 8 4,5 PCLKB 2,3ICLK

0008 C28Ah | SYSTEM | Deep Standby Interrupt Edge Register 0 DPSIEGRO |8 8 4,5 PCLKB 2,3ICLK

0008 C28Ch |SYSTEM | Deep Standby Interrupt Edge Register 2 DPSIEGR2 |8 8 4,5 PCLKB 2,3ICLK

0008 C290h [SYSTEM |Reset Status Register 0 RSTSRO 8 8 4,5PCLKB [2,3ICLK Resets

0008 C291h |SYSTEM | Reset Status Register 1 RSTSR1 8 8 4,5 PCLKB 2,3ICLK
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RX63T Group

4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (39/48)
. Number of Access States
Module Register Number | Access Module
Address Symbol Register Name Symbol of Bits | Size ICLK>PCLK | ICLK <PCLK |Name Remarks

000C 21A6h |GPT1 A/D Converter Start Request Timing Buffer | GTADTBRA |16 16, 32 2105 PCLKA |2, 3ICLK GPT
Register A

000C 21A8h |GPT1 A/D Converter Start Request Timing Double- | GTADTDBRA | 16 16,32 [2to5PCLKA |2,3ICLK
Buffer Register A

000C 21ACh |GPT1 A/D Converter Start Request Timing Register | GTADTRB 16 16, 32 2t0 5 PCLKA (2, 3ICLK
B

000C 21AEh |GPT1 A/D Converter Start Request Timing Buffer | GTADTBRB |16 16, 32 2105 PCLKA |2, 3ICLK
Register B

000C 21BOh |GPT1 A/D Converter Start Request Timing Double- | GTADTDBRB | 16 16,32 |[2to5PCLKA |2, 3ICLK
Buffer Register B

000C 21B4h |GPT1 General PWM Timer Output Negate Control [ GTONCR 16 16, 32 2t0 5 PCLKA (2, 3ICLK
Register

000C 21B6h |GPT1 General PWM Timer Dead Time Control GTDTCR 16 16, 32 2t05PCLKA |2,3ICLK
Register

000C 21B8h |GPT1 General PWM Timer Dead Time Value GTDVU 16 16,32 |[2to5PCLKA |2, 3ICLK
Register U

000C 21BAh |GPT1 General PWM Timer Dead Time Value GTDVD 16 16, 32 210 5PCLKA |2,3ICLK
Register D

000C 21BCh |GPT1 General PWM Timer Dead Time Buffer GTDBU 16 16, 32 210 5PCLKA |2,3ICLK
Register U

000C 21BEh |GPT1 General PWM Timer Dead Time Buffer GTDBD 16 16,32 |[2to5PCLKA |2, 3ICLK
Register D

000C 21Co0h |GPT1 General PWM Timer Output Protection GTSOS 16 16, 32 2t0 5 PCLKA (2, 3ICLK
Function Status Register

000C 21C2h |GPT1 General PWM Timer Output Protection GTSOTR 16 16, 32 210 5PCLKA |2, 3ICLK
Function Temporary Release Register

000C 2200h |GPT2 General PWM Timer 1/0O Control Register GTIOR 16 8,16,32|2to 5 PCLKA |2, 3ICLK

000C 2202h |GPT2 General PWM Timer Interrupt Output Setting [ GTINTAD 16 8,16,32(2to 5 PCLKA |2, 3ICLK
Register

000C 2204h |GPT2 General PWM Timer Control Register GTCR 16 8,16,32|2to 5 PCLKA (2, 3ICLK

000C 2206h |GPT2 General PWM Timer Buffer Enable Register [ GTBER 16 8,16,32(2to 5 PCLKA |2, 3ICLK

000C 2208h |GPT2 General PWM Timer Count Direction GTUDC 16 8,16,32|2to 5 PCLKA (2, 3ICLK
Register

000C 220Ah |GPT2 General PWM Timer Interrupt and A/D GTITC 16 8,16,32|2to5PCLKA (2, 3ICLK
Converter Start Request Skipping Setting
Register

000C 220Ch |GPT2 General PWM Timer Status Register GTST 16 8,16,32|2to5PCLKA |2,3ICLK

000C 220Eh |GPT2 General PWM Timer Counter GTCNT 16 16 2105 PCLKA |2, 3ICLK

000C 2210h |GPT2 General PWM Timer Compare Capture GTCCRA 16 16, 32 2t0 5 PCLKA (2, 3ICLK
Register A

000C 2212h |GPT2 General PWM Timer Compare Capture GTCCRB 16 16, 32 2t05PCLKA |2, 3ICLK
Register B

000C 2214h |GPT2 General PWM Timer Compare Capture GTCCRC 16 16,32 |2to5PCLKA [2,3ICLK
Register C

000C 2216h |GPT2 General PWM Timer Compare Capture GTCCRD 16 16,32 |2to5PCLKA |2, 3ICLK
Register D

000C 2218h |GPT2 General PWM Timer Compare Capture GTCCRE 16 16, 32 2t05PCLKA |2, 3ICLK
Register E

000C 221Ah |GPT2 General PWM Timer Compare Capture GTCCRF 16 16,32 |2to5PCLKA |2, 3ICLK
Register F

000C 221Ch |GPT2 General PWM Timer Cycle Setting Register [ GTPR 16 16,32 |2to5PCLKA |2,3ICLK

000C 221Eh |GPT2 General PWM Timer Cycle Setting Buffer GTPBR 16 16, 32 210 5PCLKA |2, 3ICLK
Register

000C 2220h |GPT2 General PWM Timer Cycle Setting Double- |GTPDBR 16 16,32 |2to5PCLKA |2,3ICLK
Buffer Register

000C 2224h |GPT2 A/D Converter Start Request Timing Register | GTADTRA 16 16, 32 2t0 5 PCLKA (2, 3ICLK
A

000C 2226h |GPT2 A/D Converter Start Request Timing Buffer | GTADTBRA |16 16, 32 2t0o5PCLKA |2,3ICLK
Register A

000C 2228h |GPT2 AID Converter Start Request Timing Double- | GTADTDBRA | 16 16,32 |2to5PCLKA |2,3ICLK
Buffer Register A

000C 222Ch |GPT2 A/D Converter Start Request Timing Register | GTADTRB 16 16, 32 2t0 5 PCLKA (2, 3ICLK
B

000C 222Eh |GPT2 A/D Converter Start Request Timing Buffer | GTADTBRB |16 16, 32 2105 PCLKA |2, 3ICLK

Register B
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RX63T Group

5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

5.3.3

Timing of Recovery from Low Power Consumption Modes

Table 5.10 Timing of Recovery from Low Power Consumption Modes
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3" below.
Condition 1: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0 V
AVCCO0 = AVCC = VREF = 3.0 t0 3.6 V, VREFHO0 = 3.0 V to AVCCO
Condition 2: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO0 = AVCC = VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO
Condition 3: VCC = PLLVCC =4.0t0 5.5V, VCC_USB =3.0t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO0 = AVCC = VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

Ta = Topr- Ta is common to conditions 1 to 3.

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc 10 — — ms Figure 5.9
after connected to operating
cancellation of main clock Main clock oscillator and tseypc 10 — — ms
software oscillator S .
PLL circuit operating
standby mode
External clock Main clock oscillator tsBYEX 1 — — ms
input to main operating
clock oscillator Main clock oscillator and tspypE 1 — — ms
PLL circuit operating
Low-speed clock oscillator or IWDT-specific low- | tsgyio — — 800 us
speed clock oscillator operating
Recovery time after cancellation of deep software standby mode | tpggy — — 1 ms Figure 5.10
Wait time after cancellation of deep software standby mode toseywT | 45 — 46 teye

Note: < The wait time varies depending on the state in which each oscillator was when the WAIT instruction was executed. The recovery
time when multiple oscillators are operating is the same period as that when the oscillator, which takes the longest time for
recovery among the operating oscillators, is operating alone.

osotaor [ [] LT

IRQ

£
7

Software standby mode

< >
tseymc, tseypc, tseyex, tseypE,
tseysc, seyHo, IseyLo

Figure 5.9

Software Standby Mode Cancellation Timing
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RX63T Group

5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

5.3.5 Bus Timing

Table 5.12 Bus Timing (1)

Condition: VCC = PLLVCC = VCC_USB = AVCCO0 =AVCC =3.0t0 3.6 V,
VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
VREFHO = 3.0 V to AVCCO, VREF = 3.0 V to AVCC

To=T,

Oautpuct)F;;Jad conditions: Vg = VCC x 0.5, Vo = VCC x 0.5, Igy =—=1.0 mA, I, =1.0 mA, C =30 pF
Item Symbol Min. Max. Unit Test Conditions
Address delay time tap — 30 ns Figure 5.13 to
Byte control delay time tsco — 30 ns Figure 5.16
CS# delay time tcsp — 30 ns
RD# delay time trsp — 30 ns
Read data setup time trRDs 20 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 30 ns
Write data delay time twpp — 35 ns
Write data hold time twbH 0 — ns
WAIT# setup time twTs 20 — ns Figure 5.17
WAIT# hold time twWTH 0 — ns

Table 5.13 Bus Timing (2)

Condition: VCC = PLLVCC = AVCCO=AVCC =4.0t05.5V,VCC_USB=3.0t03.6 V,

VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
VREFHO = 4.0 V to AVCCO, VREF =4.0 Vto AVCC

To=T,
Oautpuﬁ;ad conditions: Vg = VCC x 0.5, Vo, =VCC x 0.5, gy =-1.0 mA, I, =1.0 mA, C =30 pF
Item Symbol Min. Max. Unit Test Conditions
Address delay time tap — 15 ns Figure 5.13 to
Byte control delay time teco — 15 ns Figure 5.16
CS# delay time tcsp — 15 ns
RD# delay time trsp — 15 ns
Read data setup time trRos 15 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 15 ns
Write data delay time twpp — 15 ns
Write data hold time twoH 0 — ns
WAIT# setup time twrs 15 — ns Figure 5.17
WAIT# hold time twTH 0 — ns
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RX63T Group 5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

5.3.6 Timing of On-Chip Peripheral Modules

Table 5.16  Timing of On-Chip Peripheral Modules (1)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3" below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC = VREF =3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC =VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

Condition 3: VCC = PLLVCC =4.0t0 5.5V, VCC_USB=3.0t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC = VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

Ta = Topr- Ta is common to conditions 1 to 3.

Item Symbol Min. Max. Unit*l | Test Conditions

I/O ports | Input data pulse width tPRW 15 — tpeye Figure 5.22

MTU3 Input capture input pulse Single-edge setting | tticw 3 — tpacye | Figure 5.23
width

Both-edge setting 5 —

Input capture input fall time tricTE — 0.1 us/iv When Input capture at rising
edge, or Input capture
at both edges is selected.

Timer clock pulse width Single-edge setting | trckwh, 3 — tpacye | Figure 5.25

Both-edge setting trekwe 5 _

Phase counting 5 —
mode

Timer clock input fall time trekTE — 0.1 us/V

POE3 POE# input pulse width tpoEW 15 — tpeye Figure 5.28

GPT Input capture input pulse Single-edge setting | tgticw 3 — tpacyc | Figure 5.26
width

Both-edge setting 5 —

Input capture input fall time teTICTE — 0.1 ps/V  |When Input capture at rising
edge, or Input capture

at both edges is selected.
When Count operation is
started at rising edge, or
Count operation is started at
both edges is selected.
When Count operation is
stopped at rising edge, or
Count operation is stopped
at both edges is selected.
When Counter is cleared at
rising edge, or Counter is
cleared at both edges is
selected.

External trigger input pulse | Single-edge setting | toreTw 3 — tpacye | Figure 5.27
width

Both-edge setting 5 —

External trigger input fall time tGTETRGTE | — 0.1 us/V. |When Count operation is
started at rising edge, or
Count operation is started at
both edges is selected.
When Count operation is
stopped at rising edge, or
Count operation is stopped
at both edges is selected.
When Counter is cleared at
rising edge, or Counter is
cleared at both edges is
selected.
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RX63T Group 5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

Table 5.16 Timing of On-Chip Peripheral Modules (4)

Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3" below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0 V
AVCCO = AVCC = VREF = 3.0 to 3.6 V, VREFHO = 3.0 V to AVCCO

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0 V
AVCCO = AVCC =VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

Condition 3: VCC = PLLVCC =4.0t0 5.5V, VCC_USB =3.0t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC =VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

Ta = Topr Ta is common to conditions 1 to 3.

Item Symbol Min. Max. Unit*1 | Test Conditions
Simple | SCK clock cycle output (master) tspeyc 4 65536 treyc C =30 pF,
SPI SCK clock cycle input (slave) 8 65536 Figure 5.30
SCK clock high pulse width tspckwH 0.4 0.6 tspeye
SCK clock low pulse width tspekwL 0.4 0.6 tspeye
SCK clock rise/fall time tspckr, tspckF — 20 ns
Data input setup time tsu 40 — ns C =30 pF,
Data input hold time ty 40 — ns E:gﬂ:: ggé o
SS input setup time tLEAD — tpeyc
SS input hold time tLac 6 — tpeyc
Data output delay time top — 40 ns
Data output hold time ton -10 — ns
Data rise/fall time tor, tor — 20 ns
SS input riseffall time tssir, tssit — 20 ns
Slave access time tsa — 5 tpeyc C =30 pF,
Slave output release time tREL — 5 tpeyc E:gure 5.37 and
gure 5.38
Note 1. tpeyc: PCLK cycle
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5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

\

POEN# input
r 7
) troEw >
Figure 5.25 POES3# Input Timing
tsckw tsckr tscks
< le—
SCKn \ f ‘\
(n=0t03, 12) .
< tScyc >
Figure 5.26  SCK Clock Input Timing
SCKn /—\_/—L
tTXD
TxDn >< >< ><i
trxs | trxH
o SR )
n=0to 3,12
Figure 5.27  SCI Input/Output Timing: Clock Synchronous Mode
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Figure 5.28  AD Converter External Trigger Input Timing
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RX63T Group

5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

5.7 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Table 5.26  Power-on Reset Circuit and Voltage Detection Circuit Characteristics (1)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” and “Condition 2" below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0 V

AVCCO = AVCC = VREF =3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0 V

AVCCO = AVCC = VREF =4.0t0 5.5V, VREFHO = 4.0 V to AVCCO

Ta = Topr- Ta is common to conditions 1 and 2.

Item Symbol Min. Typ. Max. Unit | Test Conditions
Voltage detection | Power-on reset (POR) VpoRr 2.46 2.58 2.7 \ Figure 5.41
level Voltage detection circuit (LVDO) VbETO 2.7 2.82 2.94 Figure 5.42
Voltage detection circuit (LVD1)*1 VpETL 8 2.75 2.90 3.05 Figure 5.43
VDETL 9 2.70 2.85 3.00
VDET1 A 2.73 2.88 3.03
Voltage detection circuit (LVD2)*2 VpET2 8 2.75 2.9 3.05 Figure 5.44
VpET2 9 2.70 2.85 3.00
VpET2_ A 2.73 2.88 3.03
Internal reset time | Power-on reset (POR) tpor 9.7 ms Figure 5.41
Voltage detection circuit (LVDO) tLvbo 9.7 Figure 5.42
Voltage detection circuit (LVD1) tLvpl 0.9 Figure 5.43
Voltage detection circuit (LVD2) tLvp2 0.9 Figure 5.44
Minimum VCC down time*3 tvorr 200 — — ps Figure 5.41 and
Response delay time tpET 200 ps Figure 5.42
LVD operation stabilization time (after LVD is enabled) Tdg-p) 3 ps Figure 5.41 to
Hysteresis width (LVD1 and LVD2) Vun 80 my | Figure 544

Note 1. #in symbol Vpgry 4 indicates the value of the LVDLVLR.LVD1LVL[3:0] bits.
Note 2. # in symbol Vpgr, 4 indicates the value of the LVDLVLR.LVD2LVL[3:0] bits.

Note 3. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog,
VDETl’ and VDETZ for the POR/ LVD.
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RX63T Group

5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

« Suspension during programming

FCU command X Program ><

>< Suspend

N

FSTATRO.FRDY

tspp

{ [ Ready |

Not Ready

Programming pulse

« Suspension during erasure in suspend priority mode

FCU command X Erase ><

>< Suspend >< Resume >< >< Suspend

FSTATRO.FRDY \

tsesp2

Not Ready Not Ready

Erasure pulse

/e \

« Suspension during erasure in erasure priority mode

FCU command X Erase ><

>< Suspend

FSTATRO.FRDY \

tseen

Erasure pulse

/T Cew

Figure 5.44

Flash Memory Program/Erase Suspend Timing
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6. Electrical Characteristics [64- and 48-Pin Versions]
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Figure 6.22 RSPI Timing (Master, CPHA = 1) and Simple SPI Timing (Master, CKPH = 0)
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R01DS0087EJ0220 Rev.2.20

Mar 31, 2016

RENESAS

Page 167 of 186




RX63T Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP120-16x16-0.50 | PLQPO120KA-A | _ | 09g |
Hp
1
D
90 61
ARAAAAAAARAAAAAAAARAAAAARRAAAN
91: :60
== O = N T IMENSIONS "1 AND *+2°
= = : e
E E br " INCLUDE TRIM OFFSET.
= = e 5 o
E E i Dimension in Millimeters
== = Symbol "
E E Terminal cross section yD 1“’;”9 :‘;n;) ':/lg)i]
= =, E 159 | 16.0 | 16.1
= O = ; A | — |14 | —
120 T
. Hp | 17.818.0 | 18.2
L LR L EEEEEELE 1278 180 182
1 Index mark 30 —
Zp A — 1.7
Ay |0.05] 01 |0.15
o bp | 0.17]0.22 | 0.27
L4 / Ry W T 1
AN lilililialalaalllllli \—’j“’ c |0.09]0.145| 0.20
<l Cq 0.125
B s . - 0 | 0 | — | &
e ] I & | — 05| —
X — | — 1 0.08
y | — | —0.08
Detail F Zp | — |075 | —
Ze | — 075 | —
L |035] 05 |0.65
Ly | — 10 ] —
Figure B 120-Pin LQFP (PLQP0120KA-A)
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Classifications
- Items with Technical Update document number: Changes according to the corresponding issued Technical Update
- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Rev. Date Description Classification
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2.20 |Mar 31, 2016 |1. Overview
2to8 [Table 1.1 Outline of Specifications, Note 1 changed TN-RX*-A086A/E
10to 13 |Table 1.3 List of Products, changed TN-RX*-A086A/E
16 Table 1.4 Pin Functions, changed
27to 30 (Table 1.5 List of Pins and Pin Functions (144-Pin LQFP), changed
30 Table 1.5 List of Pins and Pin Functions (144-Pin LQFP), Note 1 added
31to 34 (Table 1.6 List of Pins and Pin Functions (120-Pin LQFP), changed
35t0 38 [Table 1.7 List of Pins and Pin Functions (112-Pin LQFP), changed
38 Table 1.7 List of Pins and Pin Functions (112-Pin LQFP), Note 1 added
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54 (4) Notes on Sleep Mode and Mode Transition, added TN-RX*-A140A/E
55t0 102 |Table 4.1 List of I/O Registers (Address Order), changed TN-RX*-A086A/E,
TN-RX*-A140A/E
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103 Table 5.1 Absolute Maximum Ratings, changed TN-RX*-A086A/E
106 Table 5.4 DC Characteristics (3), changed
107 Table 5.5 Permissible Output Currents, changed
108 Table 5.6 Permissible Power Consumption (G version product only), title changed, [TN-RX*-A086A/E
notes added
111 Table 5.9 Clock Timing, changed TN-RX*-A097A/E
112 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, title changed TN-RX*-A097A/E
112 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, changed TN-RX*-A097A/E
124 Table 5.16 Timing of On-Chip Peripheral Modules (1), changed TN-RX*-A121A/E
125 Table 5.16 Timing of On-Chip Peripheral Modules (2), changed TN-RX*-A121A/E
126 Table 5.16 Timing of On-Chip Peripheral Modules (3), changed TN-RX*-A121A/E
127 Table 5.16 Timing of On-Chip Peripheral Modules (4), changed
129 Table 5.17 Timing of the PWM Delay Generation Circuit TN-RX*-A086A/E
132 Figure 5.30 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Division Ratio Set
to a Value Other Than 1/2) and Simple SPI Timing (Master, CKPH = 1), title and
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133 Figure 5.32 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set
to a Value Other Than 1/2) and Simple SPI Timing (Master, CKPH = 0), title
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134 Figure 5.34 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH
= 1), title changed
135 Figure 5.35 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH
= 0), title changed
136 Table 5.18 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteris- [TN-RX*-A086A/E
tics), Condition 1, 2 changed
143 Table 5.26 Power-on Reset Circuit and Voltage Detection Circuit Characteristics
(1), changed
6. Electrical Characteristics [64- and 48-Pin Versions]
150 Table 6.1 Absolute Maximum Ratings, changed TN-RX*-A086A/E
153 Table 6.5 Permissible Power Consumption (G version product only), title changed, [TN-RX*-A086A/E
note added
154 Table 6.7 Clock Timing, changed TN-RX*-A097A/E
155 Figure 6.3 LOCO, IWDTCLK Clock Oscillation Start Timing, title changed TN-RX*-A097A/E
155 Figure 6.3 LOCO, IWDTCLK Clock Oscillation Start Timing, changed TN-RX*-A097A/E
161 Table 6.12 Timing of On-Chip Peripheral Modules (2), changed
170 Table 6.18 Power-on Reset Circuit and Voltage Detection Circuit Characteristics,
changed
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10.

S)

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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