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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RX63T Group 1. Overview
Table 1.7 List of Pins and Pin Functions (112-Pin LQFP) (3/4)
Pin Number L
Power Supply Communications
112-Pin Clock System Timer (SClc, SCId, RSP, RIIC, S12ADB,
LQFP Control /O Port Bus (MTUS3, GPT, POE3, CAC) | CAN) Interrupt AD, DA
74 P23 D12/[A12/ CACREF TXD0O/SMOSI0/
D12] SSDAO/MOSIA/
MOSIB/CTX1
75 P22 D13/[A13/ RXDO0/SMISO0/ ADTRG#
D13] SSCLO/MISOA/
MISOB/CRX1
76 P21 D14/[A14/ MTCLKA IRQ6-DS | ADTRG1#
D14]
77 P20 D15/[A15/ MTCLKB IRQ7-DS | ADTRGO#
D15]
78 P65 AO/BCO# AN5
79 P64 Al AN4
80 AVCC
81 VREF
82 AVSS
83 P63 A2 AN3
84 P62 A3 AN2
85 P61 A4 AN1
86 P60 A5 ANO
87 P55 AN11/DA1
88 P54 AN10/
DAO
89 P53 A6 AN9
90 P52 A7 ANS8
91 P51 AN7
92 P50 AN6
93 P47 AN103/
CVREFH
94 P46 AN102
95 P45 AN101
96 P44 AN100
97 P43 ANO003/
CVREFL
98 P42 ANO002
99 P41 ANOO1
100 P40 ANOOO
101 AVCCO
102 VREFHO
103 VREFLO
104 AVSSO
105 P82 WAIT# MTIC5U SCK12 IRQ3
106 P81 A8 MTIC5V TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12
107 P80 A9 MTIC5W RXD12/SMISO12/ IRQ5
SSCL12/RXDX12
108 P12 CS3#
109 P11 ALE MTCLKC IRQ1-DS
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RX63T Group

1. Overview

Table 1.7 List of Pins and Pin Functions (112-Pin LQFP) (4/4)
Pin Number ——
Power Supply Communications
112-Pin Clock System Timer (SClc, SCid, RSPI, RIIC, S12ADB,
LQFP Control 1/0 Port Bus (MTU3, GPT, POE3, CAC) | CAN) Interrupt AD, DA
110 P10 MTCLKD IRQO-DS
111 TRST# PO5 WAIT#/ICS2#
112 TMS P04

Note 1. Available for use as SCI pin only in boot mode.
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RX63T Group 1. Overview
Table 1.8 List of Pins and Pin Functions (100-Pin LQFP) (1/3)
Pin Number L
Power Supply Communications

100-Pin Clock System Timer (SClc, SCId, RSP, 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 TRST# PD7 GTIOCOA CTSO#/RTSO#/SS0#/
SSLA1/SSLB1/CTX1

19 T™MS PD6 GTIOCOB SSLAO/SSLBO

20 TDI PD5 GTIOC1A RXD1/SMISO1/SSCL1 | IRQ6

21 TCK/FINEC PD4 GTIOC1B SCK1

22 TDO PD3 GTIOC2A TXD1/SMOSI1/SSDA1

23 PD2 CS2# GTIOC2B MOSIA/MOSIB

24 PD1 CSOo# GTIOC3A MISOA/MISOB

25 PDO Al2 GTIOC3B RSPCKA/RSPCKB

26 PB7 A19 SCK12

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

28 PBS Al7 TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/CTX1

29 PLLVCC

30 PB4 Al16 POES8#/GTETRGO IRQ3-DS

31 PLLVSS

32 PB3 Al15 MTIOCOA/CACREF SCKO

33 PB2 MTIOCOB TXDO/SMOSI0/
SSDA0/SDAO

34 PB1 MTIOCOC RXDO0/SMISO0/ IRQ4
SSCLO/SCLO

35 PBO Al4 MTIOCOD MOSIA/MOSIB

36 PA5 MTIOC1A RXDO0O/SMISO0/ ADTRG1#
SSCLO/
MISOA/MISOB
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RX63T Group

1. Overview

Table 1.9 List of Pins and Pin Functions (64-Pin LQFP) (1/3)
Pin Number | Power Supply Timer Communications
Clock
64-Pin System (MTUS3,
LQFP Control I/0 Port POE3 GPT, CAC) (SClc, ScCid) (RSP, RIIC) Interrupt S12ADB
1 EMLE
2 P00 GTIOC3A CTSO# IRQ2-DS
RTSO#
SSO0#
3 VCL
4 PO1 GTIOC3B IRQ4-DS
CACREF
5 MD
FINED
6 RES#
7 XTAL
8 VSS
9 EXTAL
10 VCC
11 PE2 POE10# NMI
12 TRST# PD7 GTIOCOA CTSO#
RTSO#
SSOo#
13 TMS PD6 GTIOCOB
14 TDI PD5 GTIOC1A RXD1
SMISO1
SSCL1
15 TCK PD4 GTIOC1B SCK1
FINEC
16 TDO PD3 GTIOC2A TXD1
SMOSI1
SSDA1
17 PB7 GTIOC2B SCK12
18 PB6 GTIOC2B RXD12
SMISO12
SSCL12
RXDX12
19 PB5 POE11# TXD12 IRQO
SMOSI12
SSDA12
TXDX12
SIOX12
20 VCC
21 PB4 POES8# GTETRG CTS12# IRQ3-DS
RTS12#
SS12#
22 VSS
23 PB3 MTIOCOA SCKO
MTCLKA
CACREF
24 PB2 MTIOCOB TXDO SDA
MTCLKB SMOSIO0
SSDAO
25 PB1 MTIOCOC RXDO SCL
SMISOO0
SSCLO
26 PBO MTIOCOD MOSIA
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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 /0 Registers (Address Order) (6/48)
. Number of Access States
Module Register Number | Access Module
Address Symbol Register Name Symbol of Bits | Size ICLK>PCLK | ICLK <PCLK |Name Remarks

0008 7098h |ICU Interrupt Request Register 152 IR152 8 8 2 ICLK ICUb

0008 7099h |ICU Interrupt Request Register 153 IR153 8 8 2ICLK

0008 709Ah |ICU Interrupt Request Register 154 IR154 8 8 2 ICLK

0008 709Bh |ICU Interrupt Request Register 155 IR155 8 8 2ICLK

0008 709Ch |ICU Interrupt Request Register 156 IR156 8 8 2 ICLK

0008 709Dh |ICU Interrupt Request Register 157 IR157 8 8 2ICLK

0008 709Eh |ICU Interrupt Request Register 158 IR158 8 8 2 ICLK

0008 70A1h |ICU Interrupt Request Register 161 IR161 8 8 2ICLK

0008 70A2h |ICU Interrupt Request Register 162 IR162 8 8 2 ICLK

0008 70A3h |ICU Interrupt Request Register 163 IR163 8 8 2 ICLK

0008 70A4h |ICU Interrupt Request Register 164 IR164 8 8 2 ICLK

0008 70A5h |ICU Interrupt Request Register 165 IR165 8 8 2ICLK

0008 70A6h |ICU Interrupt Request Register 166 IR166 8 8 2 ICLK

0008 70A7h |ICU Interrupt Request Register 167 IR167 8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 70A8h |ICU Interrupt Request Register 168 IR168 8 8 2 ICLK

0008 70A% |ICU Interrupt Request Register 169 IR169 8 8 2 ICLK

0008 70AAh |ICU Interrupt Request Register 170 IR170 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70ABh |ICU Interrupt Request Register 171 IR171 8 8 2 ICLK

0008 70ACh |ICU Interrupt Request Register 172 IR172 8 8 2 ICLK

0008 70ADh |ICU Interrupt Request Register 173 IR173 8 8 2 ICLK

0008 70AEh |ICU Interrupt Request Register 174 IR174 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70AFh |ICU Interrupt Request Register 175 IR175 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70BOh |ICU Interrupt Request Register 176 IR176 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B1h |ICU Interrupt Request Register 177 IR177 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B2h |ICU Interrupt Request Register 178 IR178 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B3h |ICU Interrupt Request Register 179 IR179 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B4h |ICU Interrupt Request Register 180 IR180 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B5h |ICU Interrupt Request Register 181 IR181 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B6h |ICU Interrupt Request Register 182 IR182 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B7h |ICU Interrupt Request Register 183 IR183 8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 70B8h |ICU Interrupt Request Register 184 IR184 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70B9h |ICU Interrupt Request Register 185 IR185 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70BAh |ICU Interrupt Request Register 186 IR186 8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 70BBh |ICU Interrupt Request Register 187 IR187 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70BCh |ICU Interrupt Request Register 188 IR188 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70BDh |ICU Interrupt Request Register 189 IR189 8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 70BEh |ICU Interrupt Request Register 190 IR190 8 8 2 ICLK Not present in versions
with 112, 100, 64 or 48
pins.

0008 70BFh |ICU Interrupt Request Register 191 IR191 8 8 2 ICLK Not present in versions

with 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) (7/48)
Number of Access States
Module Register Number | Access Module

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

0008 70COh |ICU Interrupt Request Register 192 IR192 8 8 2 ICLK ICUb Not present in versions
w_ith 112, 100, 64 or 48
pins.

0008 70C1h |ICU Interrupt Request Register 193 IR193 8 8 2 ICLK Not present in versions
W_ith 112, 100, 64 or 48
pins.

0008 70C2h |ICU Interrupt Request Register 194 IR194 8 8 2 ICLK

0008 70C3h |ICU Interrupt Request Register 195 IR195 8 8 2 ICLK

0008 70C4h |ICU Interrupt Request Register 196 IR196 8 8 2ICLK

0008 70C5h |ICU Interrupt Request Register 197 IR197 8 8 2ICLK

0008 70C6h |ICU Interrupt Request Register 198 IR198 8 8 2ICLK

0008 70C7h |ICU Interrupt Request Register 199 IR199 8 8 2ICLK

0008 70C8h |ICU Interrupt Request Register 200 IR200 8 8 2 ICLK

0008 70C%h |ICU Interrupt Request Register 201 IR201 8 8 2ICLK

0008 70D6h |ICU Interrupt Request Register 214 IR214 8 8 2 ICLK

0008 70D7h |ICU Interrupt Request Register 215 IR215 8 8 2ICLK

0008 70D8h |ICU Interrupt Request Register 216 IR216 8 8 2 ICLK

0008 70D%h |ICU Interrupt Request Register 217 IR217 8 8 2ICLK

0008 70DAN |ICU Interrupt Request Register 218 IR218 8 8 2 ICLK

0008 70DBh |ICU Interrupt Request Register 219 IR219 8 8 2 ICLK

0008 70DCh |ICU Interrupt Request Register 220 IR220 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70DDh |ICU Interrupt Request Register 221 IR221 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70DEh |ICU Interrupt Request Register 222 IR222 8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 70DFh |ICU Interrupt Request Register 223 IR223 8 8 2 ICLK Not present in versions
with 100, 64 or 48 pins.

0008 70EOh |ICU Interrupt Request Register 224 IR224 8 8 2 ICLK Not present in versions
with 100, 64 or 48 pins.

0008 70E1h |ICU Interrupt Request Register 225 IR225 8 8 2 ICLK Not present in versions
with 100, 64 or 48 pins.

0008 70E2h |ICU Interrupt Request Register 226 IR226 8 8 2ICLK

0008 70E3h |ICU Interrupt Request Register 227 IR227 8 8 2ICLK

0008 70E4h |ICU Interrupt Request Register 228 IR228 8 8 2 ICLK

0008 70E5h |ICU Interrupt Request Register 229 IR229 8 8 2ICLK

0008 70E6h |ICU Interrupt Request Register 230 IR230 8 8 2ICLK

0008 70E7h |ICU Interrupt Request Register 231 IR231 8 8 2ICLK

0008 70E8h |ICU Interrupt Request Register 232 IR232 8 8 2ICLK

0008 70ESh |ICU Interrupt Request Register 233 IR233 8 8 2ICLK

0008 70EAh |ICU Interrupt Request Register 234 IR234 8 8 2ICLK

0008 70EBh |ICU Interrupt Request Register 235 IR235 8 8 2ICLK

0008 70ECh |ICU Interrupt Request Register 236 IR236 8 8 2 ICLK

0008 70EEh |ICU Interrupt Request Register 238 IR238 8 8 2ICLK

0008 70EFh |ICU Interrupt Request Register 239 IR239 8 8 2ICLK

0008 70FOh |ICU Interrupt Request Register 240 IR240 8 8 2ICLK

0008 70F1h |ICU Interrupt Request Register 241 IR241 8 8 2ICLK

0008 70F2h |ICU Interrupt Request Register 242 IR242 8 8 2ICLK

0008 70F4h |ICU Interrupt Request Register 244 IR244 8 8 2ICLK

0008 70F5h |ICU Interrupt Request Register 245 IR245 8 8 2ICLK

0008 70F6h |ICU Interrupt Request Register 246 IR246 8 8 2ICLK

0008 70F7h |ICU Interrupt Request Register 247 IR247 8 8 2ICLK

0008 70F8h |ICU Interrupt Request Register 248 IR248 8 8 2ICLK

0008 70FAh |ICU Interrupt Request Register 250 IR250 8 8 2ICLK

0008 70FBh |ICU Interrupt Request Register 251 IR251 8 8 2ICLK

0008 70FCh |ICU Interrupt Request Register 252 IR252 8 8 2ICLK
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RX63T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (9/48)
Number of Access States
Module Register Number | Access Module
Address Symbol Register Name Symbol of Bits | Size ICLK>PCLK | ICLK <PCLK |Name Remarks

0008 717Fh |ICU DTC Activation Enable Register 127 DTCER127 |8 8 2 ICLK ICUb

0008 7180h |ICU DTC Activation Enable Register 128 DTCER128 |8 8 2ICLK

0008 7181h |ICU DTC Activation Enable Register 129 DTCER129 |8 8 2ICLK

0008 7185h |ICU DTC Activation Enable Register 133 DTCER133 |8 8 2ICLK

0008 7186h |ICU DTC Activation Enable Register 134 DTCER134 |8 8 2 ICLK

0008 718%h |ICU DTC Activation Enable Register 137 DTCER137 |8 8 2ICLK

0008 718Ah |ICU DTC Activation Enable Register 138 DTCER138 |8 8 2ICLK

0008 718Dh |ICU DTC Activation Enable Register 141 DTCER141 |8 8 2ICLK

0008 718Eh |ICU DTC Activation Enable Register 142 DTCER142 |8 8 2 ICLK

0008 718Fh |ICU DTC Activation Enable Register 143 DTCER143 |8 8 2ICLK

0008 7190h |ICU DTC Activation Enable Register 144 DTCER144 |8 8 2 ICLK

0008 7192h |ICU DTC Activation Enable Register 146 DTCER146 |8 8 2ICLK

0008 7193h |ICU DTC Activation Enable Register 147 DTCER147 |8 8 2 ICLK

0008 7194h |[ICU DTC Activation Enable Register 148 DTCER148 |8 8 2ICLK

0008 7195h |ICU DTC Activation Enable Register 149 DTCER149 |8 8 2ICLK

0008 7196h |ICU DTC Activation Enable Register 150 DTCER150 |8 8 2ICLK

0008 7197h |ICU DTC Activation Enable Register 151 DTCER151 |8 8 2 ICLK

0008 7198h |ICU DTC Activation Enable Register 152 DTCER152 |8 8 2ICLK

0008 719%h |ICU DTC Activation Enable Register 153 DTCER153 |8 8 2ICLK

0008 719Ah |ICU DTC Activation Enable Register 154 DTCER154 |8 8 2ICLK

0008 719Bh |ICU DTC Activation Enable Register 155 DTCER155 |8 8 2 ICLK

0008 719Ch |ICU DTC Activation Enable Register 156 DTCER156 |8 8 2ICLK

0008 719Dh |ICU DTC Activation Enable Register 157 DTCER157 |8 8 2 ICLK

0008 71A1h |ICU DTC Activation Enable Register 161 DTCER161 |8 8 2ICLK

0008 71A2h |ICU DTC Activation Enable Register 162 DTCER162 |8 8 2 ICLK

0008 71A3h [ICU DTC Activation Enable Register 163 DTCER163 |8 8 2ICLK

0008 71A4h |ICU DTC Activation Enable Register 164 DTCER164 |8 8 2 ICLK

0008 71A5h |ICU DTC Activation Enable Register 165 DTCER165 |8 8 2ICLK

0008 71ABh |ICU DTC Activation Enable Register 171 DTCER171 |8 8 2 ICLK

0008 71ACh |ICU DTC Activation Enable Register 172 DTCER172 |8 8 2ICLK

0008 71ADh |ICU DTC Activation Enable Register 173 DTCER173 |8 8 2 ICLK

0008 71AEh |ICU DTC Activation Enable Register 174 DTCER174 (8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71AFh |ICU DTC Activation Enable Register 175 DTCER175 |8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71B0Oh |ICU DTC Activation Enable Register 176 DTCER176 |8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 71B1h |ICU DTC Activation Enable Register 177 DTCER177 |8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71B2h |ICU DTC Activation Enable Register 178 DTCER178 |8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71B3h |ICU DTC Activation Enable Register 179 DTCER179 |8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 71B4h |ICU DTC Activation Enable Register 180 DTCER180 (8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71B5h |ICU DTC Activation Enable Register 181 DTCER181 |8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71B6h |ICU DTC Activation Enable Register 182 DTCER182 |8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 71B7h |ICU DTC Activation Enable Register 183 DTCER183 (8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71B8h |ICU DTC Activation Enable Register 184 DTCER184 |8 8 2ICLK Not present in versions
with 64 or 48 pins.

0008 71B9h |ICU DTC Activation Enable Register 185 DTCER185 |8 8 2 ICLK Not present in versions
with 64 or 48 pins.

0008 71BAh |ICU DTC Activation Enable Register 186 DTCER186 (8 8 2ICLK Not present in versions
with 64 or 48 pins.
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RX63T Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (16/48)

Number of Access States

Module Register Number | Access Module

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

0008 8330h |RIIC1 12C Bus Bit Rate Low-Level Register ICBRL 8 8 2,3 PCLKB 2 ICLK RIIC Not present in versions
with 112, 100, 64, or 48
pins.

0008 8331h |RIIC1 12C Bus Bit Rate High-Level Register ICBRH 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 112, 100, 64, or 48
pins.

0008 8332h |RIIC1 12C Bus Transmit Data Register ICDRT 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 112, 100, 64, or 48
pins.

0008 8333h |RIIC1 12C Bus Receive Data Register ICDRR 8 8 2,3 PCLKB 2ICLK Not present in versions
with 112, 100, 64, or 48
pins.

0008 8380h | RSPIO RSPI Control Register SPCR 8 8 2,3 PCLKB 2 ICLK RSPI

0008 8381h [RSPIO RSPI Slave Select Polarity Register SSLP 8 8 2,3PCLKB [2ICLK

0008 8382h | RSPIO RSPI Pin Control Register SPPCR 8 8 2,3 PCLKB 2 ICLK

0008 8383h [RSPIO RSPI Status Register SPSR 8 8 2,3PCLKB [2ICLK

0008 8384h | RSPIO RSPI Data Register SPDR 32 16, 32 2,3 PCLKB 2 ICLK

0008 8388h [ RSPIO RSPI Sequence Control Register SPSCR 8 8 2,3PCLKB [2ICLK

0008 838%9h | RSPIO RSPI Sequence Status Register SPSSR 8 8 2,3 PCLKB 2 ICLK

0008 838Ah [RSPIO RSPI Bit Rate Register SPBR 8 8 2,3PCLKB [2ICLK

0008 838Bh | RSPIO RSPI Data Control Register SPDCR 8 8 2,3 PCLKB 2 ICLK

0008 838Ch [RSPIO RSPI Clock Delay Register SPCKD 8 8 2,3PCLKB [2ICLK

0008 838Dh | RSPIO RSPI Slave Select Negation Delay Register | SSLND 8 8 2,3 PCLKB 2ICLK

0008 838Eh [RSPIO RSPI Next-Access Delay Register SPND 8 8 2,3PCLKB [2ICLK

0008 838Fh | RSPIO RSPI Control Register 2 SPCR2 8 8 2,3 PCLKB 2 ICLK

0008 8390h [RSPIO RSPI Command Register 0 SPCMDO 16 16 2,3PCLKB |2ICLK

0008 8392h | RSPIO RSPI Command Register 1 SPCMD1 16 16 2,3 PCLKB 2ICLK

0008 8394h [RSPIO RSPI Command Register 2 SPCMD2 16 16 2,3PCLKB |2ICLK

0008 8396h | RSPIO RSPI Command Register 3 SPCMD3 16 16 2,3 PCLKB 2ICLK

0008 8398h [ RSPIO RSPI Command Register 4 SPCMD4 16 16 2,3PCLKB |2ICLK

0008 839Ah | RSPIO RSPI Command Register 5 SPCMD5 16 16 2,3 PCLKB 2ICLK

0008 839Ch [RSPIO RSPI Command Register 6 SPCMD6 16 16 2,3PCLKB |2ICLK

0008 839Eh | RSPIO RSPI Command Register 7 SPCMD7 16 16 2,3 PCLKB 2ICLK

0008 83A0h |RSPI1 RSPI Control Register SPCR 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 83A1h |RSPI1 RSPI Slave Select Polarity Register SSLP 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 83A2h |RSPI1 RSPI Pin Control Register SPPCR 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 83A3h |RSPI1 RSPI Status Register SPSR 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 83A4h |RSPI1 RSPI Data Register SPDR 32 16,32 |2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 83A8h |RSPI1 RSPI Sequence Control Register SPSCR 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 83A%h |RSPI1 RSPI Sequence Status Register SPSSR 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 83AAh | RSPI1 RSPI Bit Rate Register SPBR 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 83ABh | RSPI1 RSPI Data Control Register SPDCR 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 83ACh |RSPI1 RSPI Clock Delay Register SPCKD 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 83ADh | RSPI1 RSPI Slave Select Negation Delay Register | SSLND 8 8 2,3 PCLKB 2ICLK Not present in versions
with 64 or 48 pins.

0008 83AEh |RSPI1 RSPI Next-Access Delay Register SPND 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 83AFh |RSPI1 RSPI Control Register 2 SPCR2 8 8 2,3 PCLKB 2 ICLK Not present in versions
with 64 or 48 pins.

0008 83B0Oh |RSPI1 RSPI Command Register 0 SPCMDO 16 16 2,3 PCLKB 2ICLK Not present in versions

with 64 or 48 pins.
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RX63T Group

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

534 Control Signal Timing

Table 5.11

Control Signal Timing

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 =3.0t0 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 Test Conditions

NMI pulse width INMIW 200 — — ns to(PCLK) x 2 < 200 ns, Figure 5.11
to(PCLK) x 2| — — ns t.(PCLK) > 200 ns, Figure 5.11

IRQ pulse width tirow 200 — — ns t.(PCLK) < 200 ns, Figure 5.12

t.(PCLK) x 2

ns

t.(PCLK) > 200 ns, Figure 5.12

NMI

tnmiw

T

Figure 5.11  NMI Interrupt Input Timing
IRQ * f
tirow
Figure 5.12 IRQ Interrupt Input Timing
R01DS0087EJ0220 Rev.2.20 RENESAS Page 116 of 186

Mar 31, 2016



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 5.16 Timing of On-Chip Peripheral Modules (2)
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
SCI Input clock cycle Asynchronous tseye 4 — tpeye | C=30pF
Clock synchronous 6 — Figure 5.29
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tscks — 20 ns
Output clock cycle Asynchronous tseye 16 — tpeye
Clock synchronous 4 —
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tsckf — 20 ns
Transmit data delay time Clock synchronous | trxp — 40 ns Figure 5.30
Receive data setup time Clock synchronous | tgxs 40 — ns
Receive data hold time Clock synchronous | trxy 40 — ns
Receive data fall time tricTE — 0.1 us/V | When Noise Cancellation
Function is not used.
A/D 10-bit A/D converter trigger input pulse width trRow 15 — tpeyc | Figure 5.31
converter 12-bit A/D converter trigger input pulse width 15 —
CAC CACREF input pulse width | tpeyc < teac*? tCACREFE 45t t | — ns
3 tF’cyc
tpeye > teac™? 5teac + — ns
6.5 tpeyc
CACREF input fall time tcACREFTE | — 0.1 us/V

Note 1. tpeyc: PCLK cycle, tpacye: PCLKA cycle
Note 2. t.,.: CAC count clock source cycle.
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VCC

LVDI1E

LvD1
Comparator output

LVD1CMPE

LVD1IMON

Internal reset signal
(active-low)

When LVDIRN =L

When LVD1IRN =H

tvorr
VpeT1 # / Vivh
#=8,9 A)
+ﬂ TaE-n)
) PP N
toeT toeT tLvpr
h tLvpr

Figure 5.41  Voltage Detection Circuit Timing (Vpgt1)
tvorr
VT2 # /| VivH
vee #=8,9,A)
LVD2E
o Tuen
LVD2
Comparator output
LVD2CMPE
LVD2MON
Internal reset signal
(active-low)
When LVD2RN =L
[ e P
toeT toer tLvp2
When LVD2RN = H
b tLvp2
Figure 5.42  Voltage Detection Circuit Timing (Vpgto)
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6. Electrical Characteristics [64- and 48-Pin Versions]

6.1 Absolute Maximum Ratings

Table 6.1 Absolute Maximum Ratings
Item Symbol Value Unit

Power supply voltage VCC -0.3t0 +4.6 \%
Input voltage (except for ports for 5 V Vin -0.3to VCC+0.3 \%
tolerant*1 and port 4)

Input voltage (port 4) Vin —-0.3 to AVCC0+0.3 \%
Input voltage (ports for 5 V tolerant)*1 Vin -0.3to +5.8 \%
Analog power supply voltage AVCC0*2 -0.3to +4.6 \%
Reference power supply voltage VREFH0*2 -0.3 to AVCC0+0.3 \%
Analog input voltage (port 4) Van —0.3to AVCC0+0.3 \Y
Operating D version product Topr —40 to +85 °C
temperature G version product Topr —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. Ports 0, 1, 2,3,7,9, A, B,and D are 5 V tolerant.
Note 2. When the A/D converter is not in use, do not leave the AVCCO, VREFHO, VREFLO, and AVSSO0 pins open. Connect the AVCCO

and VREFHO pins to VCC, and the AVSS0 and VREFLO pins to VSS, respectively.
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MOSCCR.MOSTP
{C L L
»n » A
twainosc
Main clock oscillation output W

PLLCR2.PLLEN \

tpLL2

PLL circuit output I I Bq

LC LC
L4 L4
»
tpLLwT2
PLL clock [ \ ’

g P P

A

Figure 6.5 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has
Settled)
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6.3.3 Timing of Recovery from Low Power Consumption Modes

Table 6.9 Timing of Recovery from Low Power Consumption Modes
Conditions: VCC =2.7t0 3.6 V, VSS = AVSS0O = VREFLO =0V,
AVCCO0 =3.0t0 3.6 V, VREFHO = 3.0 V to AVCCO,

Ta = Topr
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc 10 — — ms Figure 6.8
after connected to operating
cancellation of main clock Main clock oscillator and tseypc 10 — — ms
software oscillator . :
PLL circuit operating
standby mode
External clock Main clock oscillator tsBYEX 1 — — ms
input to main operating
clock oscillator Main clock oscillator and tseyPE 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 6.9
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.

Oscillator | | | | | | | |
‘J‘I
ICLK | | | | | | | |
('(J
IRQ A
L
4
h Software standby mode "

tseymc, tseypc, tseyex, tseyre, tseyLo

Figure 6.8 Software Standby Mode Cancellation Timing
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Table 6.15 Timing of On-Chip Peripheral Modules (5)
Conditions: VCC =2.71t0 3.6 V, VSS = AVSS0 = VREFLO =0V,
AVCCO = 3.0 t0 3.6 V, VREFHO = 3.0 V to AVCCO,

Ta = Topr
Item Symbol | Min.*1,*2 Max. Unit | Test Conditions

Simple IIC SCL, SDAinput rise time tsr — 1000 ns Figure 6.25
(Standard-mode) |"se) "SpAinput fall time tor — 300 ns

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

Data input setup time tspas 250 — ns

Data input hold time tspaH 0 — ns

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

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

Data input setup time tspas 100 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF

Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.

Note 2. Cb indicates the total capacity of the bus line.

)

e _ /N N S S

Port

[{$
)

trrw

«

Figure 6.12  1/O port Input Timing

))

Input capture «
input ).

[{

A

tricw

A4

Figure 6.13 MTU3 Input/Output Timing

MTCLKA to
MTCLKD D)
A trexwL o trexkwH
Figure 6.14 MTU3 Clock Input Timing
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ADTRGO#

A 4

trrew

Figure 6.19  AD Converter External Trigger Input Timing

tsperwh tspekr tspcki
RSPCKA
Master select
output

>
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RSPCKA
Slave serect input

tspekwL

tS Pcyc

<
I i

VOH =0.7 x Vcc, VOL: 0.3 x Vcc, V|H =0.7 x Vcc, V||_: 0.3 x Vcc

Figure 6.20 RSPI Clock Timing and Simple SPI Clock Timing
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Figure 6.21  RSPI Timing (Master, CPHA = 0) and Simple SPI Timing (Master, CKPH = 1)
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SSLAO input \ /I '\
i i
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R

tLean tia

RSPCKA 3 /

CPOL = ? £ &§ / /
inpu
\_

RSPCKA p 4

cPOL=1 N 7_7 "—s

input
tsa ton top treL

[€«—>] 4—)' i
55
MISOA output LSB OUT 1}< MSB OUT ><- DATA I LSB OUT MSB OUT

(Last data)

tsu ty tsopr, tsopr

MOSIA input MSBIN | DATA LSB IN MSB IN

Figure 6.24 RSPl Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)

Vin A B
SDA
Vi 77 T ,A
tsur
< »
—> —> [« tsTas —>| [—tgp tstos
\ T vl
SCL \
p*t S+l T Sr T pxt
tss —> tspas
<= tspaH
Note 1. S, P, and Sr indicate the following conditions. Test conditions
S: Start condition Vi =VCC x0.7,V,.=VCC x 0.3
P: Stop condition VoL = 0.6V, lo. =6 mA

Sr: Restart condition

Figure 6.25 RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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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)
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DO NOT INCLUDE MOLD FLASH.
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INCLUDE TRIM OFFSET.
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Dimension in Millimeters
Min | Nom| Max
Terminal cross section D 1991 20.0| 20.1
E 119.9]20.0 ] 20.1
Ar | — |14 —
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Figure A 144-Pin LQFP (PLQPO0144KA-A)
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