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RX63T 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 (1/4)
On-chip ROM | On-chip RAM Operating | Operating
Group | Part No. Order Part No. Package Capacity Capacity Option Voltage Temperature
RX63T | R5F563TEADFB R5F563TEADFB#V0 | PLQP0144KA-A | 512 Kbytes 48 Kbytes CAN module | VCC/ -40 to +85°C
included PLLVCC (D Version)
4.0to 5.5V
R5F563TEADFB R5F563TEADFB#V1 | PLQP0144KA-A | 512 Kbytes 48 Kbytes _CAN module VCC_USB
included 3.0t0 3.6V
R5FS63TEADFA | RSFS63TEADFA#VO | PLQPO120KA-A | 512 Kbytes 48 Kbytes CAN module | AVEC/
) AVCC04.0
included
to 5.5V
R5F563TEADFA R5F563TEADFA#V1 | PLQP0120KA-A | 512 Kbytes 48 Kbytes CAN module
included
R5F563TEADFH R5F563TEADFH#VO | PLQP0112JA-A | 512 Kbytes 48 Kbytes CAN module
included
R5F563TEADFH R5F563TEADFH#V1 | PLQP0112JA-A | 512 Kbytes 48 Kbytes CAN module
included
R5F563TEADFP | R5F563TEADFP#V0 | PLQP0100KB-A | 512 Kbytes 48 Kbytes CAN module
included
R5F563TEADFP | R5F563TEADFP#V1 | PLQPO0100KB-A | 512 Kbytes 48 Kbytes CAN module
included
R5F563TCADFB | R5F563TCADFB#V0 | PLQP0144KA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCADFB | R5F563TCADFB#V1 | PLQP0144KA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCADFA | R5F563TCADFA#VO | PLQP0120KA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCADFA R5F563TCADFA#V1 | PLQP0120KA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCADFH R5F563TCADFH#VO0 | PLQP0112JA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCADFH R5F563TCADFH#V1 | PLQP0112JA-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCADFP R5F563TCADFP#V0 | PLQP0100KB-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TCADFP R5F563TCADFP#V1 | PLQPO100KB-A | 384 Kbytes 32 Kbytes CAN module
included
R5F563TBADFB R5F563TBADFB#V0 | PLQP0144KA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBADFB R5F563TBADFB#V1 | PLQP0144KA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBADFA R5F563TBADFA#V0 | PLQP0120KA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBADFA R5F563TBADFA#V1 | PLQP0120KA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBADFH R5F563TBADFH#V0 | PLQP0112JA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBADFH R5F563TBADFH#V1 | PLQP0112JA-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBADFP R5F563TBADFP#V0 | PLQP0100KB-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TBADFP R5F563TBADFP#V1 | PLQP0100KB-A | 256 Kbytes 24 Kbytes CAN module
included
R5F563TEDDFB R5F563TEDDFB#V0 | PLQP0144KA-A | 512 Kbytes 48 Kbytes CAN module
not included
R5F563TEDDFA R5F563TEDDFA#V0 | PLQP0120KA-A | 512 Kbytes 48 Kbytes CAN module
not included
R5F563TEDDFH R5F563TEDDFH#V0 | PLQPO112JA-A | 512 Kbytes 48 Kbytes CAN module
not included
R5F563TEDDFP R5F563TEDDFP#V0 | PLQPO100KB-A | 512 Kbytes 48 Kbytes CAN module
not included
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RX63T Group

1. Overview

Product ID code

Form of packing/External pin surface finishing (lead-free)

#V: Tray/Sn (Tin) only

Package type, number of pins, and pin pitch
FB: LQFP/144/0.5

FA: LQFP/120/0.5

FH: LQFP/112/0.65

FP: LQFP/100/0.5

FM: LQFP/64/0.5

FL: LQFP/48/0.5

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

A: 5-V product, CAN module included
B: 3-V product, CAN module included
D: 5-V product, CAN module not included
E: 3-V product, CAN module not included

ROM and RAM data flash capacity
E: 512 Kbytes/48 Kbytes/32 Kbytes
C: 384 Kbytes/32 Kbytes/32 Kbytes
B: 256 Kbytes/24 Kbytes/32 Kbytes
6: 64 Kbytes/8 Kbytes/8 Kbytes
5: 48 Kbytes/8 Kbytes/8 Kbytes
4: 32 Kbytes/8 Kbytes/8 Kbytes

Group name
3T: RX63T 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

R01DS0087EJ0220 Rev.2.20
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RX63T Group

1. Overview

Table 1.4 Pin Functions (2/5)
Classifications Pin Name 1/0 Description
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ7 Input Maskable interrupt request pin
Multi-function timer pulse  MTIOCOA, MTIOCOB /0 The TGRAO to TGRDO input capture input/output compare output/
unit 3 MTIOCOC, MTIOCOD PWM output pins
MTIOC1A, MTIOC1B /10 The TGRA1 and TGRBL1 input capture input/output compare output/
PWM output pins
MTIOC2A, MTIOC2B /0 The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins
MTIOC3A, MTIOC3B 1/0 The TGRA3 to TGRD3 input capture input/output compare output/
MTIOC3C, MTIOC3D PWM output pins
MTIOC4A, MTIOC4B /0 The TGRA4 to TGRD4 input capture input/output compare output/
MTIOCA4C, MTIOC4D PWM output pins
MTIC5U, MTIC5V Input The TGRUS5, TGRV5, and TGRWS5 input capture input/dead time
MTIC5W compensation input pins
MTIOC6A, MTIOC6B /0 The TGRAG6 to TGRD6 input capture input/output compare output/
MTIOC6C, MTIOCED PWM output pins
MTIOC7A, MTIOC7B 110 The TGRA7 to TGRD?7 input capture input/output compare output/
MTIOC7C, MTIOC7D PWM output pins
MTCLKA, MTCLKB Input Input pins for external clock
MTCLKC, MTCLKD
Port output enable 3 POEO#, POE4# Input Input pins for request signals to place the MTU/GPT large-current
POES8#, POE10# pins in the high impedance state
POE11#, POE12#
General PWM timer GTIOCOA, GTIOCO0B 1/0 The GPTO.GTGRA and GPT0.GTGRB input capture input/output
compare output/PWM output pins.
GTIOC1A, GTIOC1B I/0 The GPT1.GTGRA and GPT1.GTGRB input capture input/output
compare output/PWM output pins.
GTIOC2A, GTIOC2B I/0 The GPT2.GTGRA and GPT2.GTGRB input capture input/output
compare output/PWM output pins.
GTIOC3A, GTIOC3B 1/0 The GPT3.GTGRA and GPT3.GTGRB input capture input/output
compare output/PWM output pins.
GTETRGO Input External trigger input pin for the GPTO to GPT3
GTIOCA4A, GTIOC4B 110 The GPT4.GTGRA and GPT4.GTGRB input capture input/output
compare output/PWM output pins.
GTIOC5A, GTIOC5B 110 The GPT5.GTGRA and GPT5.GTGRB input capture input/output
compare output/PWM output pins.
GTIOC6A, GTIOC6B 110 The GPT6.GTGRA and GPT6.GTGRB input capture input/output
compare output/PWM output pins.
GTIOC7A, GTIOC7B 110 The GPT7.GTGRA and GPT7.GTGRB input capture input/output
compare output/PWM output pins.
GTETRG1 Input External trigger input pin for the GPT4 to GPT7
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RX63T Group 1. Overview

Mar 31, 2016

Table 1.4 Pin Functions (4/5)
Classifications Pin Name 1/0 Description
USB 2.0 host/function VCC_USB Input Power supply pin for USB
module VSS_USB Input Ground pin for USB
USBO_DP /10 USB internal transceiver D + input and output pins
USBO_DM 1/0 USB internal transceiver D - input and output pins
USBO_EXICEN Output  Low power control signal for OTG chip
USBO_VBUSEN Output  Supply enable signal of VBUS (5 V) to OTG chip
USBO_ID Input Mini AB connector ID input pin for use in OTG operation
USBO_DPRPD Output D+ signal pull-down control pin for use during host operation
USBO_DRPD Output  D- signal pull-down control pin for use during host operation
USBO_DPUPE Output D+ signal pull-up control pin for use during function operation
USBO_VBUS Input Pin for monitoring USB cable connection
USBO_OVRCURA, Input Pin for detecting external over current
USBO_OVRCURB
CAN module CRX1 Input Input pins
CTX1 Output  Output pins
Serial peripheral interface  RSPCKA, RSPCKB /10 Clock input/output pins
MOSIA, MOSIB Ife] Inputs or outputs data output from the master
MISOA, MISOB 1/0 Inputs or outputs data output from the slave
SSLAO, SSLBO 1/0 Input or output pins for slave selection
SSLA1 to SSLA3 Output  Output pins for slave selection
SSLB1 to SSLB3
12-bit A/D converter ANOOO to AN0O7 Input Input pins for the analog signals to be processed by the A/D
AN100 to AN103 converter
ADTRGO#, ADTRG1# Input Input pins for the external trigger signals that start the A/D
conversion
CVREFH Input Input pin for the high-level reference voltage to the comparator
CVREFL Input Input pin for the low-level reference voltage to the comparator
10-bit A/D converter ANO to AN19 Input Input pins for the analog signals to be processed by the 10-bit A/D
converter
ADTRG# Input Input pins for the external trigger signals that start the A/D
conversion
D/A converter DAO, DAl Output  Output pins for the analog signals to be processed by the 10-bit A/D
converter
Analog power supply AVCCO — Analog voltage supply pin for the 12-bit A/D converter. Connect this
pin to VCC if the 12-bit A/D converter is not to be used
AVSSO — Analog ground pin for the 12-bit A/D converter. Connect this pin to
VSS if the 12-bit A/D converter is not to be used
VREFHO — Reference voltage supply pin for the 12-bit A/D converter. Connect
this pin to VCC if the 12-bit A/D converter is not to be used
VREFLO — Reference ground pin for the 12-bit A/D converter. Connect this pin
to VSS if the 12-bit A/D converter is not to be used
AvVCC — Analog voltage supply pin for the 10-bit A/D converter and the 10-bit
D/A converter. Connect this pin to the power supply of the system if
the A/D converter and the D/A converter are not to be used.
AVSS — Ground pin for the 10-bit A/D converter and 10-bit D/A converter.
Connect this pin to the power-supply ground for the system (0 V).
VREF — Reference-voltage input pin for the 10-bit A/D converter and the 10-
bit D/A converter. Connect this pin to the power supply for the
system if the A/D converter and the D/A converter are not to be
used.
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RX63T Group 1. Overview

15 Pin Assignments
Figure 1.3 to Figure 1.8 show the pin assignments. Table 1.5 to Table 1.10 show the lists of pins and pin functions.
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Note:  This figure indicates the power supply pins and /O port pins. For the pin configuration,
see Table 1.5, List of Pins and Pin Functions (144-Pin LQFP).
Figure 1.3 Pin Assignment (144-Pin LQFP)
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RX63T Group 1. Overview
Table 1.6 List of Pins and Pin Functions (120-Pin LQFP) (4/4)
Pin Number L
Power Supply Communications
120-Pin Clock System Timer (SClc, SCId, RSP, RIIC, S12ADB,
LQFP Control /O Port Bus (MTUS3, GPT, POE3, CAC) | CAN, USB) Interrupt AD, DA
111 P82 WAIT# MTIC5U SCK12 IRQ3
112 P81 A8 MTIC5V TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12
113 P80 A9 MTIC5W RXD12/SMISO12/ IRQ5
SSCL12/RXDX12
114 P12 CS3# USBO_DPRPD
115 P11 ALE MTCLKC IRQ1-DS
116 P10 MTCLKD IRQO-DS
117 USBO_DPUPE
118 VSS_USB
119 USBO_DM
120 USBO_DP
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RX63T 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 bo
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)

FPSW (Floating-point status word)

I
I
I
| BPC (Backup PC)
I
I
I

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
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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) (18/48)

. Number of Access States
Module Register Number | Access Module
Address Symbol Register Name Symbol of Bits | Size ICLK>PCLK | ICLK <PCLK |Name Remarks
0008 90EOh | S12AD Comparator Operating Mode Selection ADCMPMDO |16 16 2,3 PCLKB 2 ICLK S12ADB
Register 0
0008 90E2h | S12AD Comparator Operating-Mode Selection ADCMPMDL1 |16 16 2,3 PCLKB 2 ICLK
Register 1
0008 90E4h | S12AD Comparator Filter-Mode Register ADCMPNRO |16 16 2,3 PCLKB 2ICLK
0008 90E8h | S12AD Comparator Detection Flag Register ADCMPFR (8 8 2,3 PCLKB 2 ICLK
0008 90EAh | S12AD Comparator Interrupt Selection Register ADCMPSEL (16 16 2,3 PCLKB 2 ICLK
0008 90FCh | S12AD AID Group Scan Priority Control Register ADGSPMR |16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9100h |S12AD1 A/D Control Register ADCSR 16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9104h | S12AD1 A/D Channel Select Register A ADANSA 16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9108h | S12AD1 A/D-Converted Value Addition Mode Select | ADADS 16 16 2,3 PCLKB 2 ICLK Not present in versions
Register (ADADS) with 64 or 48 pins.
0008 910Ch | S12AD1 A/D-Converted Value Addition Count Select | ADADC 8 8 2,3 PCLKB 2ICLK Not present in versions
Register with 64 or 48 pins.
0008 910Eh | S12AD1 A/D Control Extended Register ADCER 16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9110h |S12AD1 A/D Start Trigger Select Register ADSTRGR |16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9114h | S12AD1 A/D Channel Select Register B ADANSB 16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9118h | S12AD1 A/D Data-Doubling Register ADDBLDR 16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 911Eh |S12AD1 A/D Self-Diagnosis Data Register ADRD 16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9120h | S12AD1 A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9122h | S12AD1 A/D Data Register 1 ADDR1 16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9124h | S12AD1 AID Data Register 2 ADDR2 16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9126h | S12AD1 A/D Data Register 3 ADDR3 16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9160h | S12AD1 A/D Sampling State Register O ADSSTRO 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9166h | S12AD1 A/D Sample and Hold Circuit Control ADSHCR 16 16 2,3 PCLKB 2 ICLK Not present in versions
Register with 64 or 48 pins.
0008 9173h |S12AD1 A/D Sampling State Register 1 ADSSTR1 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9174h | S12AD1 A/D Sampling State Register 2 ADSSTR2 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9175h | S12AD1 A/D Sampling State Register 3 ADSSTR3 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9180h |S12AD1 A/D Group Scan Priority Control Register ADGSPCR |16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9184h | S12AD1 A/D Data-Doubling Register A ADDBLDRA |16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 9186h | S12AD1 A/D Data-Doubling Register B ADDBLDRB |16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 918Ah | S12AD1 A/D Programmable Gain Amplifier Register | ADPG 16 16 2,3PCLKB |2ICLK Not present in versions
with 64 or 48 pins.
0008 91EOh | S12AD1 Comparator Operating Mode Selection ADCMPMDO |16 16 2,3 PCLKB 2 ICLK Not present in versions
Register 0 with 64 or 48 pins.
0008 91E2h | S12AD1 Comparator Operating-Mode Selection ADCMPMDL1 |16 16 2,3 PCLKB 2 ICLK Not present in versions
Register 1 with 64 or 48 pins.
0008 91E4h | S12AD1 Comparator Filter-Mode Register ADCMPNRO (16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
0008 91E8h | S12AD1 Comparator Detection Flag Register ADCMPFR (8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 91EAh | S12AD1 Comparator Interrupt Selection Register ADCMPSEL |16 16 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.
0008 9800h |AD A/D Control Register ADCSR 16 16 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.
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5.2

Table 5.2

DC Characteristics

DC Characteristics (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

The following relation applies when the USB is in use under condition 1 or condition 2: Vcc = PLLVce = Vec_USB =3.0t0 3.6 V.

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

Item Symbol | Min. Typ. | Max. Unit | Test Conditions
Schmitt trigger CAN input pin ViH VCC x 0.8 — VCC + 0.3 \
input voltage IRQ input pin . —
MTU3 input pin Vi 03 vee 02
POE3 input pin AVt VCC x 0.06 — —
SCl input pin
A/D trigger input pin
GPT input pin
RES#, NMI
RIIC input pin (IICBus Vi VCC x 0.7 — VCC +0.3
operating) V. 03 —  |vcexos
AVt VCC x 0.05 — —
USBO_VBUS input pin ViH VCC x 0.7 — VCC +0.3
" -0.3 — VCC x 0.2
AVt VCC x 0.06 — —
Port 41 V4 AVCCO x 0.8 | — AVCCO + 0.3
(also used as an analog Vi 03 — AVCCO % 0.2
port)
Ports 5, 6, and C*1 Viu AVCC x 0.8 — AVCC + 0.3
(also used as an analog Vi 03 — AVCC x 0.2
port)
Ports 0 to 3*1 V4 VCC x 0.8 — VCC +0.3
Ports 7 to B*1
V -0.3 — VCC x 0.2
Ports D to G*1 I *
Input high voltage MD pin, EMLE Vi VCC x 0.9 — VCC +0.3 \
fe.xcept. for thhmltt EXTAL, WAIT#, TCK VcCx08 | — |vcc+03
rigger input pin) RSPI input pin
DO to D15 VCC x 0.7 — VCC +0.3
RIIC input pin (SMBus 21 — VCC +0.3 Conditions 1 and 2
operating)
Input low voltage MD pin, EMLE Vi -0.3 — VCC x 0.1 \
fre_xceft_r‘:or tSC_';m'“ EXTAL, WAIT#, TCK 03 — [veexoz
igger input pin) RSPI input pin
DO to D15 -0.3 — VCC x 0.3
RIIC input pin (SMBus -0.3 — 0.8 Conditions 1 and 2

operating)

Note 1. This includes the multiplexed pin functions, except for P25, P26, PB1, or PB2 when the RIIC input functions are in use, P22 to
P24, P30, PA3 to PAS5, PBO, PDO to PD2, or PD6 when the RSPI input functions are in use, and PD4 or PF3 when the TCK input
function is in use.
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5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

53 AC Characteristics

Table 5.7

Operation Frequency Value

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. Typ. Max. Unit
Operation System clock (ICLK) f — — 100 MHz
frequency Peripheral module clock (PCLK) *1 — — 50
Timer module clock (PCLKA) — — 100
AD clock (PCLKC) — — 100
S12AD clock (PCLKD) — — 50
FlashlIF clock (FCLK) — — 50
External bus clock (BCLK) — — 50
BCLK pin output — — 25
USB clock (UCLK) — — 48

Note 1. The PCLK must run at a frequency of at least 24 MHz when the USB is in use.
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Note 4. This is calculated from the formula below, where n is the number of cycles set by the PLLWTCR.PSTS[4:0] bits.

n +131072
truwrs = tpig + ————
foLL
n +131072 n +131072
teuwt2 = trlc + = =twamnosc + tpLs + —
fPLL fPLL

taeyer tspeye

BCLK pin output

< R

Test conditions: VOH = VCC x 0.7, VOL = VCC x 0.3, IOH = -1.0 mA, IOL = 1.0 mA, C = 30 pF

Figure 5.3 BCLK Pin Output Timing

texH texc

[ vcc x 0.5

EXTAL external clock input

texr text

Figure 5.4 EXTAL External Clock Input Timing

MOSCCR.MOSTP \

I
24

tmainosc
Main clock oscillation output W\I\J

tmamnoscwr R

Main clock N
I
J

Figure 5.5 Main Clock Oscillation Start Timing

LOCOCR.LCSTP,
ILOCOCR.ILCSTP

tLocowr

LOCO, IWDTCLK
clock

Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing
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CSRWAIT:3
CSWWAIT:3

P s U U e U U e U an U e U an

Al9to AO X X

CS3# to CS0# \ /

RD# (Read) \ /

WR# (Write) \ /

External wait

twrs|twtH twrs| twrh
| |

WA \ T

Figure 5.17 External Bus Timing/External Wait Control

Table 5.14 Bus Timing (Multiplexed Bus) (3)
Condition: PLLVCC = VCC_USB = AVCCO0 = AVCC =VREF =3.0t0 3.6 V
VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V, VREFHO0 = 3.0 V to AVCCO
Ta = Topr
Output load 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 taD — 35 ns Figure 5.18, Figure
Byte control delay time tecp — 30 ns 519
CS# delay time tcsp — 30 ns
RD# delay time trRsD — 30 ns
ALE delay time tALED — 30 ns
Read data setup time tros 20 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 30 ns
Write data delay time twpb — 35 ns
Write data hold time twDH 0 — ns
WAIT# setup time twrs 20 — ns Figure 5.17
WAIT# hold time tWTH 0.0 — ns
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5.8 Oscillation Stop Detection Circuit Characteristics

Table 5.28

Oscillation Stop Detection Circuit Characteristics

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 =2.7t0 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFLO =0V
AVCCO = AVCC = VREF = 3.0 to 3.6 V, VREFHO = 3.0 V to AVCCO
Condition 2: VCC = PLLVCC =VCC_USB =2.7t0 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.

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Detection time tar — — 1.0 ms Figure 5.43
Main clock or PLL clock \ ’ \ ’ \ ’j\
tar
OSTDSR.OSTDF /

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

Figure 5.43

Oscillation Stop Detection Timing
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Oscillator | |

IRQ

Deep software
standby reset

Internal reset

Uy

£

7

£
7

<
<

Deep software standby mode

tosey

> <— {pseywr

Reset exception handling start

Figure 6.9
6.3.4 Control Signal Timing
Table 6.10 Control Signal Timing

Conditions: VCC =2.7t0 3.6V, VSS = AVSS0 =VREFLO =0V,
AVCCO0 =3.0to 3.6 V, VREFHO = 3.0 V to AVCCQO,

Deep Software Standby Mode Cancellation Timing

Ta = Topr
Item Symbol Min. Typ. Max. Unit Test Conditions
NMI pulse width [NTYTVY, 200 — — ns tpeyc X 2 < 200ns, Figure 6.10
2 tpeye tpeyc X 2 > 200ns, Figure 6.10
IRQ pulse width tirow 200 — — ns tpeyc X 2 < 200ns, Figure 6.11
2 tpeyc tpeyc X 2 > 200ns, Figure 6.11
Note 1. tpeyc: PCLK cycle
NMI

T

tnmiw

Figure 6.10  NMlI Interrupt Input Timing
IRQ * f
tirow
Figure 6.11 IRQ Interrupt Input Timing
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6.3.5

Table 6.11

Timing of On-Chip Peripheral Modules

Timing of On-Chip Peripheral Modules (1)

Conditions: VCC =2.7t0 3.6V, VSS = AVSS0 =VREFLO=0V,
AVCCO0 =3.0to 3.6 V, VREFHO = 3.0 V to AVCCQO,

Ta = Topr
. . Test
*1
Item Symbol Min. Max. Unit Conditions
1/0 ports Input data pulse width tprw 15 — tpeye Figure 6.12
MTU3 Input capture input pulse Single-edge tricw 3 — tpAcyc Figure 6.13
width setting
Both-edge 5 —
setting
Timer clock pulse width Single-edge trekwh, 3 — tpacyc Figure 6.14
Setting tTCKWL
Both-edge 5 —
setting
Phase counting 5 —
mode
POE3 POE# input pulse width tpoEW 15 — toeyc Figure 6.16
GPT Input capture input pulse Single-edge teTicw 3 — tpacyc Figure 6.15
width setting
Both-edge 5 —
setting
External trigger input pulse Single-edge toTETW 3 — tpacyc Figure 6.18
width setting
Both-edge 5 —
setting
SClI Input clock cycle Asynchronous tseye 4 — tpeyc Figure 6.17
Clock —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tsckf — 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 tscks — 20 ns
Transmit data delay time Clock trxp — 40 ns Figure 6.18
synchronous
Receive data setup time Clock trxs 40 — ns
synchronous
Receive data hold time Clock tRxH 40 — ns
synchronous
A/D 12-bit A/D converter trigger input pulse width trrRow 15 — toeyc Figure 6.19
converter
Note 1. tpcyc: PCLK cycle, tpacye: PCLKA cycle
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VCC

LVDI1E

LVD1
Comparator output

LVD1CMPE

LVD1IMON

Internal reset signal
(active-low)

tvorF

Vdetl

VLVH

+ﬂ TaE-n)

L

When LVD1RN =L

[ e
tdet Taet

When LVD1RN = H

fLvor

A

tLvor

Figure 6.28  Voltage Detection Circuit Timing (Vyet1)

VCC

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN =L

When LVD2RN = H

tvorr

Vd et2

VivkH

*ﬁ TaE-a)

tdet taet

tLvp2

tLvp2

Figure 6.29  Voltage Detection Circuit Timing (Vyet2)
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RX63T Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas
Electronics Corporation website.

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP144-20x20-0.50 | PLQPO144KA-A | 144P6Q-A / FP-144L / FP-144LV | 1.2g |

Hp
*1

D

108

J,II,H,I],I],l],ﬂ,ﬂ,ﬂ,ﬂIIIIHIIIIHIIIIIIHIIIIHIHIHIHHIHIHIHIHI7H3

O

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

109

C1
c

Dimension in Millimeters
Min | Nom| Max
Terminal cross section D 1991 20.0| 20.1
E 119.9]20.0 ] 20.1
Ar | — |14 —
Hp | 21.8|22.0 | 22.2
He | 21.8|22.0| 22.2
Al — | — |17
A1 [0.05] 0.1 |0.15

H _
! % Jde b, [0.17]0.22]0.27
2 Index mark < °‘ ! b1 | — 020 —
1° ¢ ]0.09[0.145] 0.20
I 1 < L | c1 0.125
A i . Ly 8 0° —_— 8°

*2

®
<
3
3
k=2

ARAAARRAARARAAARAAAAAAAAARAAAAAAAARR
LEEEEELEEE CEEEEEE EEEEEEE EEEEEEE BLELL!
E
He

144

O

x3 e | 05|
0 e Detail F x | — | — 008
y — | — [0.10
Zp | — |1.25] —
Ze | — |1.25] —
L 1035] 05065
Ly | —J]10]| —

Figure A 144-Pin LQFP (PLQPO0144KA-A)
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JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP112-20x20-0.65 | PLQPOT12JA-A | FP-112E/FP-112EV | 129 |
Ho

1
D

aI5I3I5II5|I5|I5|I5|HHHHIEIIEIIEIIEIIEII5|I5|I5|I5|I5|I5|Iiilillillilliiliitlzl

O

HAAAAAARAARAAAAAAAAAAAAARAAARA

NOTE)
1. DIMENSIONS "#1" AND "+2"
b DO NOT INCLUDE MOLD FLASH.
a 2. DIMENSION "+3" DOES NOT
by INCLUDE TRIM OFFSET.
S o

He

Dimension in Millimeters
smeel ["Min | Nom | Max

Terminal cross section D 19.9 1 20.0 | 20.1
E 119.9|20.0|20.1
Ap | — [ 14—

Hp | 21.8[22.0] 222
He [21.8[22.022.2
Al —1—117
A1 |0.05] 0.1 [0.15
bp [0.27]0.32]0.37

LEEEEEEEEEEEEEEEEEEEEEEEEEEE!

&

Q O
LELSEELEELEEEREEEEEEEEEEEEEE
! Zs Index mark 28

Az

bi | —[0.30] —
.
< L c [0.09]0.145| 0.20
:ﬂ:ﬂf’j 9 v, c1 0.125
Jii Il . *’7 9 0| — 8°
< L € | — 065 —
3 L x | — | —10.13
S
g =lvls] b ‘ y | — | —o.10
Detail F ZD — 1225 —
Ze | — [1.225] —
L [0.35] 05 |0.65
Ly | —[10] —

Figure C 112-Pin LQFP (PLQP0112JA-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
Page | Summary
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
4. 1/0 Registers
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
5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]
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
figure changed
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
changed
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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