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RX63T Group 1. Overview

Table 1.1 Outline of Specifications (6/7)

Classification  Module/Function Description
12-bit A/D converter (S12ADB) e 12 bits (8 channels x 1 unit)
[64- and 48-pin versions] e 12-bit resolution

e Conversion time
1.0 ps per channel (S12ADB clock: PCLKD (A/D conversion clock: ADCLK) = 50 MHz
e Operating modes
Scan mode (single scan mode / continuous scan mode / group scan mode)
Group A priority control (group scan mode only)
e Sample-and-hold function
A common sample-and-hold circuit for units is included
Separate sample-and-hold circuits are also included (three channels per unit)
o Self-diagnosis function
Three analog input voltages (VREFLO, VREFHO x 1/2, VREFHO0) can be generated
internally by the self-diagnosis function.
* Double trigger mode (double the results of A/D conversion)
e Three ways to start A/D conversion
Conversion can be started by software, a conversion start trigger from a timer (MTU3 or
GPT), or an external trigger signal.
o Window comparators (three channels per unit)

10-bit A/D converter (ADA) 10 bits (20 channels x 1 unit)

10-bit resolution

Conversion time

0.5 ps per channel (A/D conversion clock ADCLK = 100 MHz)

Two operating modes

Single mode, scan mode

Scan mode

Single-cycle scan mode

Continuous scan mode

Sample-and-hold function

A common sample-and-hold circuit for units is included

Three ways to start A/D conversion

Conversion can be started by software, a conversion start trigger from a timer (MTU3 or
GPT), or an external trigger signal.

8-bit precision output

2-bit right shifting for output of conversion results is selectable.

Self-diagnostic function

The self-diagnostic function internally generates three analog input voltages (AVSS,
VREF x 1/2, VREF)

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

D/A converter (DAa)

CRC calculator (CRC) CRC code generation for arbitrary amounts of data in 8-bit units

Select any of three generating polynomials:

X8+ X2+ X+ 1, X16 + X154+ X2+ 1, or X16 + X12 + X5 + 1.

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

selectable

Data operating circuit (DOC) Comparison, addition, and subtraction of 16-bit data

Digital power supply controller (DPC) Control parameters calculation unit of the digital switch-mode power supply systems.
Adopt robust control algorithm with high control stability
Results of measurement by the 10-bit A/D converter can be used in calculating the

control parameters.

Operating frequency Up to 100 MHz
Power supply voltage e 3-V product
[144-, 120-, 112- and 100-pin versions] VCC =PLLVCC =VCC_USB=2.7t03.6 V

AVCCO=AVCC=VREF=3.0t03.6V,0or4.0t055V
VREFHO = 3.0 to AVCCO, or 4.0 to AVCCO

e 5-V product
VCC =PLLVCC=4.0t055V
VCC_USB=3.0t03.6V
AVCCO = AVCC =VREF =4.0t0 5.5V
VREFHO0 = 4.0 to AVCCO

Power supply voltage VCC =2.7t03.6V, AVCCO=3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO
[64- and 48-pin versions]
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RX63T 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 supply VCC — Power supply pin. Connect it to the system power supply. Connect
this pin to VSS via a 0.1-pF capacitor. The capacitor should be
placed close to the pin

VCL — Connect this pin to VSS via a 0.1-uF capacitor. The capacitor
should be placed close to the pin
VSS — Ground pin. Connect it to the system power supply (0 V)
PLLVCC — Power supply pin. Connect it to the system power supply.
PLLVSS — Ground pin. Connect it to the system power supply (0 V)
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
Clock frequency accuracy CACREF Input Input for the trigger signal in measuring accuracy of the clock
measurement frequency
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
On-chip emulator FINEC Input Fine interface clock pin
FINED 110 Fine interface pin
TRST# Input On-chip emulator pins. When the EMLE pin is driven high, these
™S Input 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 Output  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 A19 OQutput  Output pins for the address

Data bus DO to D15 1/0 Input and output pins for the bidirectional data bus

Multiplexed bus A0/DO to A15/D15 1/0 Address/data multiplexed bus

Bus control RD# Output  Strobe signal which indicates that reading from the external bus

interface space is in progress

WR# Output  Strobe signal which indicates that writing to the external bus
interface space is in progress, in 1-write strobe mode

WRO# to WR1# Output  Strobe signals which indicate that either group of data bus pins (D7
to DO and D15 to D8) is valid in writing to the external bus interface
space, in byte strobe mode

BCO# to BC1# Output  Strobe signals which indicate that either group of data bus pins (D7
to DO and D15 to D8) is valid in access to the external bus interface
space, in 1-write strobe mode

ALE Output  Address latch signal when address/data multiplexed bus is selected
WAIT# Input Input pin for wait request signals in access to the external space
CSO0# to CS3# Output  Select signals for CS areas
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RX63T Group

1. Overview
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Note: * This figure indicates the power supply pins and /O port pins. For the pin configuration,
see Table 1.6, List of Pins and Pin Functions (120-Pin LQFP).
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Figure 1.4

Pin Assignment (120-Pin LQFP)
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RX63T Group 1. Overview
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Note:  This figure indicates the power supply pins and /O port pins. For the pin configuration,
see Table 1.8, List of Pins and Pin Functions (100-Pin LQFP).

Figure 1.6 Pin Assignment (100-Pin LQFP)
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RX63T Group 1. Overview
Table 1.5 List of Pins and Pin Functions (144-Pin LQFP) (4/4)
Pin Number Power Supply Communications
144-Pin Clock System Timer (SCle, SCId, RSP, RIIC, S12ADB,
LQFP Control I/0 Port Bus (MTU3, GPT, POE3, CAC) | CAN, USB) Interrupt AD, DA
110 P60 A5 ANO
111 P57 AN13
112 P56 AN12
113 P55 AN11/DA1
114 P54 AN10/
DAO
115 P53 A6 AN9
116 P52 A7 AN8
117 P51 AN7
118 P50 ANG
119 P47 AN103/
CVREFH
120 P46 AN102
121 P45 AN101
122 P44 AN100
123 P43 ANO003/
CVREFL
124 P42 ANO002
125 P41 ANOO1
126 P40 ANOO0O
127 AVCCO
128 VREFHO
129 VREFLO
130 AVSSO0
131 P82 WAIT# MTIC5U SCK12 IRQ3
132 P81 A8 MTIC5V TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12
133 VSS
134 P80 A9 MTIC5W RXD12/SMISO12/ IRQ5
SSCL12/RXDX12
135 P12 CS3# USBO_DPRPD
136 P11 ALE MTCLKC IRQ1-DS
137 P10 MTCLKD IRQO-DS
138 P05 CS2#/WAIT#
139 VCC
140 P04
141 USBO_DPUPE
142 VSS_USB
143 USB0_DM
144 USBO_DP
Note 1. Available for use as SCI pin only in boot mode.
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RX63T Group 1. Overview
Table 1.7 List of Pins and Pin Functions (112-Pin LQFP) (1/4)

Pin Number Power Supply Communications

112-Pin Clock System Timer (SClc, SCId, RSPI, RIIC, S12ADB,

LQFP Control /O Port Bus (MTUS3, GPT, POE3, CAC) | CAN) Interrupt AD, DA

1 PES BCLK IRQO

2 EMLE

3 VSS

4 PO1 RD# CTSO#/RTSO#/SS0#

5 VCL

6 POO CS1# CACREF

7 MD/FINED

8 PE4 A10 POE10#/MTCLKC IRQ1

9 PE3 All POE11#/MTCLKD IRQ2-DS

10 RES#

11 XTAL

12 VSS

13 EXTAL

14 VCC

15 PE2 POE10# NMI

16 PE1 WRO#/WR# CTS12#/RTS12#/
SS12#/SSLA3/SSLB3

17 PEO WR1#/BC1#/ SSLA2/SSLB2/CRX1 IRQ7

WAIT#

18 PD7 GTIOCOA CTSO#/RTSO#/SS0#/
SSLA1/SSLB1/CTX1

19 PD6 GTIOCOB SSLAO/SSLBO

20 PD5 GTIOC1A RXD1/SMISO1/SSCL1 | IRQ6

21 PD4 GTIOC1B SCK1

22 PD3 GTIOC2A TXD1/SMOSI1/SSDA1

23 PD2 CS2# GTIOC2B MOSIA/MOSIB

24 PD1 CSOo# GTIOC3A MISOA/MISOB

25 PDO Al2 GTIOC3B RSPCKA/RSPCKB

26 TDI PF4 CS3# RXD1*1

27 TCK/FINEC PF3 TXD1/SMOSI1/SSDA1

28 TDO PF2 CS1# RXD1/SMISO1/ IRQ5
SSCL1/TXD1*1

29 PB7 Al19 SCK12

30 PB6 A18 RXD12/SMISO12/ IRQ2
SSCL12/RXDX12/
CRX1

31 PB5 Al7 TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/CTX1

32 PLLVCC

33 PB4 Al6 POE8#/GTETRGO IRQ3-DS

34 PLLVSS

35 PB3 Al5 MTIOCOA/CACREF SCKO

36 PB2 MTIOCOB TXDO/SMOSI0/
SSDA0/SDAO

37 PB1 MTIOCOC RXDO/SMISO0/ IRQ4
SSCLO/SCLO
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RX63T Group 3. Address Space

3. Address Space

3.1 Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Ghytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the
operating mode and states of control bits.
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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. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings

Conditions: VSS = PLLVSS = VSS_USB = AVSSO = AVSS = VREFLO =0V
Item Symbol Value Unit
Power supply voltage VCC, PLLVCC -0.3t0 +6.5 \%
USB power supply voltage VCC_usB*! -0.3t0 +6.5 \%
Analog power supply voltage AVCCO, AVCC*2 -0.3t0 +6.5 \%
Reference power supply voltage VREFH0*2 —0.3to AVCCO + 0.3 \Y

VREF*2 -0.3to AVCCO + 0.3 \%

Input voltage (except for ports 4 to 6, C, Vin -0.3toVCC +0.3 \%
USBO_DP, and USBO_DM)
Input voltage (USBO_DP and USBO_DM) Vin -0.3to VCC_USB + 0.3 \%
Input voltage (port 4) Vin —0.3to AVCCO + 0.3 \Y
Input voltage (ports 5, 6, and C) Vin -0.3to AVCC + 0.3 \Y
Analog input voltage (port 4) Van —0.3to AVCCO + 0.3 \Y
Analog input voltage (ports 5, 6, and C) Van -0.3to AVCC + 0.3 \%
Operating D version product Topr —40 to +85 °C
temperature G version product | Topy —40 to +105 °C
Storage temperature Tstg —55to +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.
Note 1. When the USB is not in use, do not leave the VCC_USB and VSS_USB pins open.
Connect the VCC_USB pin to VCC, and the VSS_USB pin to VSS, respectively.
Note 2. When the A/D converter is not in use, do not leave the AVCCO, VREFHO, VREFLO, AVSS0, AVCC, VREF, and AVSS pins open.
* When the 12-bit A/D converter is not in use
Connect the AVCCO pin to AVCC, the VREFHO pin to VREF, and the AVSS0 and VREFLO pins to AVSS, respectively.
» When the 10-bit A/D converter is not in use

Connect the AVCC pin to AVCCO, the VREF pin to VREFHO, and the AVSS pin to AVSSO0, respectively.

» When the 12-bit A/D converter and 10-bit A/D converter are not in use
Connect the AVCCO, VREFHO, AVCC, and VREF pins to VCC, and the AVSS0, VREFLO, and AVSS pins to VSS, respectively.

R01DS0087EJ0220 Rev.2.20

Mar 31, 2016

ENESAS

Page 103 of 186



RX63T Group 5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

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
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Figure 5.4 EXTAL External Clock Input Timing
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Figure 5.5 Main Clock Oscillation Start Timing
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Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start 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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Table 5.15 Bus Timing (Multiplexed Bus) (4)
Condition: VCC = PLLVCC = AVCCO = AVCC = VREF =4.0t0 5.5V, VCC_USB =3.0t0 3.6 V
VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 =0V, VREFHO0 = 4.0 V to AVCCO
Ta = Topr
Output load conditions: Vg = VCC x 0.5, Vo = VCC x 0.5, oy =-1.0 mA, I, =1.0 mA, C =30 pF

Item Symbol Min. Max. Unit Test Conditions
Address delay time taD — 15 ns Figure 5.18, Figure
Byte control delay time tecp — 15 ns 519
CSt# delay time tcsp — 15 ns
RD# delay time trRsD — 15 ns
ALE delay time tALED — 15 ns
Read data setup time tros 15 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 15 ns
Write data delay time twpb — 15 ns
Write data hold time twoH 0 — ns
WAIT# setup time twrs 15 — ns Figure 5.17
WAIT# hold time tWTH 0.0 — ns
—— Address cycle Data cycle
Ta Ta Tan
Tw1 Tw2 Tws Twa Tws Tend T Th2

BCLK j—\_/—\_/—\_/—\_/—\_/—\_]

SR SR

E U

5

Address bus

Address/data bus

(A15/D15 to A0/DO)

Address latch
(ALE)

‘—" tao

‘—J taLeD :—'J;ALED

tros | tron

Data read
(RD#)

Chip select

(CS3# to CS0#)

H\LtRSD

thRSD

‘—1\1050

J tesp

Figure 5.18 Example of External Bus Timing/Read Access Operation (Multiplexed)
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Figure 5.31 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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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)
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VCC

LVDI1E
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Comparator output
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Internal reset signal
(active-low)
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When LVD1IRN =H

tvorr
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Figure 5.41  Voltage Detection Circuit Timing (Vpgt1)
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Figure 5.42  Voltage Detection Circuit Timing (Vpgto)
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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

R01DS0087EJ0220 Rev.2.20

Mar 31, 2016

ENESAS

Page 146 of 186



RX63T Group 6. Electrical Characteristics [64- and 48-Pin Versions]

Table 6.3 DC Characteristics (2)
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFLO =0 V,
AVCCO = 3.0 t0 3.6 V, VREFHO = 3.0 V to AVCCO,

Ta= TOpr
Item Symbol Min. Typ. Max. Unit Test Conditions
Supply During Max. *2 Icc*3 — — 60 mA ICLK = 100MHz
current*1 operation Normal *4 — o5 — PCLKA = 100MHz
PCLKB = 50MHz
Increased by BGO — 15 — PCLKD = 50MHz
operation*5 FCLK = 50MHz
Sleep mode 25 35
All-module-clock-stop mode*6 14 25
During Software standby mode — 0.2 6 mA
standby Deep software standby — 16 40 MA
mode
Analog power | During 12-bit A/D conversion (sample & Alcco — 3 4 mA
supply current | hold circuit in use)
During 12-bit A/D conversion (sample & — 2 3 mA
hold circuit not in use)
Window comparator (1-channel operation) 0.4 1 mA
Window comparator (3-channel operation) — 0.5 1 mA
Waiting for 12-bit AD conversion — 25 32 MA
Reference During 12-bit A/D conversion AlREFHO — 0.6 0.7 mA
power supply Waiting for 12-bit A/D conversion — 0.6 0.7 mA
current
VCC rising gradient SrVce — — 20000 | ms/V

Note 1. Supply current values are with all output pins unloaded.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. Icc depends on f (ICLK) as follows. (ICLK: PCLK = 8:4)
ICC max = 0.45 x f + 15 (Max)
ICC typ = 0.18 x f + 7 (Normal)
ICC max = 0.22 x f + 13 (sleep mode)
Note 4. Measured with clocks not supplied to the peripheral functions. This does not include the BGO operation.
Note 5. Incremented if data is written to or erased from the on-chip ROM or on-chip data-flash memory for data storage during the
program execution.
Note 6. The values are for reference.

Table 6.4 Permissible Output Currents
Conditions: VCC =2.7 to 3.6 V, VSS = AVSS0 = VREFLO =0V,
AVCCO =3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO,

Ta = Topr
Item Symbol Min. Typ. Max. Unit
Permissible output low current (average value per pin) loL — — 2.0 mA
Permissible output low current (max. value per pin) loL — — 4,01 mA
Permissible output low current (total) ZloL — — 32 mA
Permissible output high current (average value per pin) —lon — — 2.0 mA
Permissible output high current (max. value per pin) —lon — — 4.0 mA
Permissible output high current (total) 2—lon — — 32 mA

Caution: To protect the MCU's reliability, the output current values should not exceed the values in this table.
Note 1. RIIC pin: IOL = 6 mA (max.)
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6.3 AC Characteristics
Table 6.6 Operation Frequency Value

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

Ta= TOpr
Item Symbol Min. Typ Max. Unit
Operation System clock (ICLK) f — — 100 MHz
frequency Peripheral module clock PCLK — — 50
Timer module clock (PCLKA) — — 100
S12AD clock (PCLKD) — — 50
Flash clock (FCLK) —1 — 50
Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the ROM or E2 DataFlash memory contents.
6.3.1 Clock Timing
Table 6.7 Clock Timing
Conditions: VCC =2.7t0 3.6 V, VSS = AVSS0 = VREFLO =0V,
AVCCO0 =3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO,
Ta= Topr
Item Symbol Min Typ Max. Unit Cor-:-(jei;t)ns
EXTAL external clock input cycle time tExcyc 50 — — ns Figure 6.1
EXTAL external clock input high pulse width tExH 20 — — ns
EXTAL external clock input low pulse width tExL 20 — — ns
EXTAL external clock rising time texr — — 5 ns
EXTAL external clock falling time texs — — 5 ns
EXTAL external clock input wait time*1 tExwT — — ms
Main clock oscillator oscillation frequency fmAIN 4 — 16 MHz
Main clock oscillation stabilization time (crystal) tMAINOSC — — —*2 ms Figure 6.2
Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — —*3 ms
LOCO, IWDTCLK clock cycle time teye 6.96 8 9.4 us
LOCO, IWDTCLK clock oscillation frequency fLoco 106.25 125 143.75 kHz
LOCO, IWDTCLK clock oscillation stabilization wait time t ocowT — — 20 us Figure 6.2
PLL clock oscillation stabilization time | PLL operation started tpLL1 — — 500 us Figure 6.4
Erl;\lé clock oscillation stabilization wait 32?”2:%2 E:sd;ettled teLLwT1 — — —x4 ms
PLL clock oscillation stabilization time | PLL operation started tpLL2 — — tmaINOSC ms Figure 6.5
PLL before main clock +tpL1g
PLL clock oscillation stabilization wait oscillation has settied teLLwT2 — — —x4 ms
time

Note 1. This is the time until the clock is used after clearing the main clock oscillator stop bit (MOSCCR.MOSTP) to O (selecting

operation).

Note 2. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.
Note 3. This is calculated from the formula below, where n is the number of cycles set by the MOSCWTCR.MSTS[4:0] bits.

n +16384

twainoscwt = twainosc +
fmain
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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°
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<
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3
k=2
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E
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0 e Detail F x | — | — 008
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Figure A 144-Pin LQFP (PLQPO0144KA-A)
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