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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.

Applications of "Embedded -
Microcontrollers"
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RX63N Group, RX631 Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of
Pin and Pin Functions (176-Pin LQFP).
Figure 1.5 Pin Assignment (176-Pin LQFP)
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RX63N Group, RX631 Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.10, List of
Pins and Pin Functions (100-Pin LQFP).
Figure 1.9 Pin Assignment (100-Pin LQFP)
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RX63N Group, RX631 Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (2/5)

Pin Number Timer Communications

177-Pin

TFLGA Power Supply Bus (ETHERC, SClc, SCid,

176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSPI, RIIC, CAN, IEB, S12AD,

LFBGA Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
Cl4 VSS
C15 SDCLK P70
D1 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 ANO019
D2 P02 TMCI1 SCK6 IRQ10 AN020
D3 P03 IRQ11 DAO
D4 POO TMRIO TXD6/SMOSI6/SSDA6 IRQ8 ANO18
D5 P44 IRQ12-DS ANO004
D6 P93 A19/D19 CTST#IRTST#ISST# ANO17
D7 P95 A21/D21
D8 VSS
D9 PD5 D5[A5/D5] MTIC5W/POE2# SSLC1 IRQ5 ANO13
D10 PD7 D7[A7/D7] MTIC5U/POEO# SSLC3 IRQ7 AN7
D11 P61 CS1#/SDCS#
D12 PE5 D13[A13/D13] MTIOC4C/MTIOC2B/ ET_RX_CLK/REF50CK/ IRQ5 AN3

TIOCB10 RSPCKB
D13 VCC
D14 PE7 D15[A15/D15] TIOCB11 MISOB IRQ7 AN5
D15 P65 CS5#/CKE
El PJ5
E2 EMLE
E3 PF5 IRQ4
E4 VSS
E5*1 NC
E12 PE6 D14[A14/D14] TIOCA1l MOSIB IRQ6 AN4
E13 TRDATAO PG2 D26
El4 TRDATAL PG3 D27
E15 P67 CS7#/DQM1 CRX2*3 IRQ15
F1 VBATT
F2 VCL
F3 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTSO0#/SS6#/SS0#
F4 BSCANP
F12 P66 CS6#/DQMO CTX2*3
F13 TRSYNC PG4 D28
F14 PAO AO/BCO#/DQM2 | MTIOC4A/TIOCAO/PO16 | ET_TX_EN/
RMII_TXD_EN/SSLA1
F15 VSS
G1 XCIN
G2 XCOUT
G3 MD/FINED
G4 TRST# PF4
G12 TRCLK PG5 D29
G13 TRDATA2 PG6 D30
G14 PA1 A1/DQM3 MTIOCOB/MTCLKC/ ET_WOL/SCK5/SSLA2 IRQ11
TIOCB0O/PO17
G15 vCC
H1 XTAL P37
H2 VSS
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RX63N Group, RX631 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (4/5)
Pin Number Timer Communications
Power Supply Bus (ETHERC, SClc, SCid,
176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSP, RIIC, CAN, IEB, S12AD,
LQFP Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
100 PB1 A9 MTIOCOC/MTIOCAC/ ET_ERXDO/RMII_RXDO/ | IRQ4-DS
TIOCB3/TMCIO/PO25 TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/SSDAG
101 P72 CS2# ET_MDC
102 P71 CS1# ET_MDIO
103 vce
104 PBO A8 MTICSW/TIOCA3/PO24 ET_ERXDL/RMII_RXD1/ | IRQ12
RXD4/RXD6/SMISO4/
SMISO6/SSCL4/SSCL6/
RSPCKA
105 Vss
106 PA7 A7 TIOCB2/P0O23 ET_WOL/MISOA
107 PA6 A6 MTIC5V/MTCLKB/ ET_EXOUT/CTS5#/
TIOCA2/TMCI3/PO22/ RTS5#/SS5#/MOSIA
POE2#
108 PA5 A5 TIOCB1/PO21 ET_LINKSTA/RSPCKA
109 PA4 A4 MTIC5U/MTCLKA/ ET_MDC/TXD5/SMOSI5/ | IRQ5-DS
TIOCAL/TMRIO/PO20 SSDA5/SSLAO
110 PA3 A3 MTIOCOD/MTCLKD/ ET_MDIO/RXD5/SMISOS/ | IRQ6-DS
TIOCDO/TCLKB/PO19 SSCL5
111 TRDATA3 PG7 D31
112 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3
113 TRDATA2 PG6 D30
114 PAL A1/DQM3 MTIOCOB/MTCLKC/ ET_WOL/SCK5/SSLA2 IRQ11
TIOCBO/PO17
115 vce
116 TRCLK PG5 D29
117 VSsSs
118 PAO AO/BCO#/DQM2 | MTIOCA4A/TIOCAO/PO16 | ET_TX_EN/
RMII_TXD_EN/SSLA1
119 TRSYNC PG4 D28
120 P67 CST#/DQM1 CRX2*2 IRQ15
121 TRDATAL PG3 D27
122 P66 CS6#/DQMO CTX2*2
123 TRDATAO PG2 D26
124 P65 CS5#/CKE
125 PE7 D15[A15/D15] | TIOCB11 MISOB IRQ7 ANS
126 PE6 D14[A14/D14] | TIOCA11 MOSIB IRQ6 AN4
127 vce
128 SDCLK P70
129 VSsS
130 PE5 D13[A13/D13] | MTIOC4C/MTIOC2B/ ET_RX_CLK/REF50CK/ | IRQ5 AN3
TIOCB10 RSPCKB
131 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ ET_ERXD2/SSLBO AN2
TIOCA10/PO28
132 PE3 D11[A11/D11] MTIOC4B/TIOCB9/PO26/ | ET_ERXD3/CTS12#/ AN1
POES8# RTS12#/SS12#/MISOB
133 PE2 D10[A10/D10] | MTIOCA4A/TIOCA9/PO23 | RXD12/SMISO12/ IRQ7-DS ANO
SSCL12/RXDX12/SSLB3/
MOSIB
134 PE1 D9[A9/DY] MTIOCAC/TIOCD9/PO18 | TXD12/SMOSI12/ ANEX1
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB
135 PEO D8[A8/DS] TIOCC9 SCK12/SSLB1 ANEX0
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RX63N Group, RX631 Group 1. Overview
Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (3/5)
Pin No. Timers Communications
POWgOillippW Bus (MTU, TPU (ETHERC, SCI S12AD
i 1/0 Port ' ' » LG, Interrupt AD
g System EXDMAC ~ TMR,PPG,  SCld, RSP, RIIC, DA
Control RTC, POE) CAN, IEB, USB)
F7 PB2 A10 TIOCC3/ CTS6#/RTS6#/
TCLKC/PO26  SSGH#ET_RX_CLK/
REF50CK
F8 PBO A8 MTIC5W/ RXD6/SMISO6/ IRQ12
TIOCA3/PO24  SSCL6/RSPCKA/
ET_ERXD1/
RMII_RXD1
F9 PA7 A7 TIOCB2/PO23  MISOA/ET_WOL
F1I0  VSS
G1 P33 MTIOCOD/ RXD6/RXDO/ IRQ3-DS
TIOCDO/ SMISO6/SMISO0/
TMRI3/PO11/  SSCL6/SSCLO/
POE3# CRX0'1
G2  TMS P31 MTIOC4D/ CTSI#RTS1#/ IRQ1-DS
TMCI2/PO9/ SS1#/SSLBO/
RTCIC1 USBO_DPUPE
G3  TDI P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB/
RTCICO/POES# USBO_DRPD
G4  TCKIFINEC P27 CS7# MTIOC2B/ SCK1/RSPCKB
TMCI3/PO7
G5  BCLK P53°2
G6 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3
G7 PB5 A13 MTIOC2A/ SCK9/ET_ETXDO/
MTIOC1B/ RMII_TXDO
TIOCB4/
TMRI1L/PO29/
POE1#
G8 PB4 A12 TIOCA4/PO28  CTSO#IRTSO#/
SSOH/ET_TX_EN/
RMII_TXD_EN
G9 PB1 A9 MTIOCOC/ TXD6/SMOSI6/ IRQ4-DS
MTIOCA4C/ SSDAGB/ET_ERXDO/
TIOCB3/ RMII_RXDO
TMCIO/PO25
G10  VvCC
H1I  TDO P26 CS6# MTIOC2A/ TXDL/CTS3#/
TMO1/PO6 RTS3#/SMOSI1/
SS3#/SSDA1/
MOSIB
H2 P25 CS5#/ MTIOCAC/ RXD3/SMISO3/ ADTRGO#
EDACK1 MTCLKB/ SSCL3/
TIOCA4/PO5  USBO_DPRPD
H3 P16 MTIOC3C/ TXD1/RXD3/ IRQ6 ADTRGO#
MTIOC3D/ SMOSI1/SMISO3/
TIOCB1/ SSDA1/SSCL3/
TCLKC/TMO2/  MOSIA/SCL2-DS/
PO14/RTCOUT  IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
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RX63N Group, RX631 Group

1. Overview

Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (5/5)
Pin No. Timers Communications
Powgoscllipply Bus (MTU, TPU (ETHERC, SCI S12AD
i 1/0 Port ' ' » LG, Interrupt AD
g System EXDMAC ~ TMR,PPG,  SCld, RSP, RIIC, DA
Control RTC, POE) CAN, IEB, USB)
K2 P22 EDREQO MTIOC3B/ SCKO0/USBO_DRPD
MTCLKC/
TIOCC3/TMO0/
PO2
K3 P20 MTIOC1A/ TXDO/SMOSI0/ IRQ8
TIOCB3/ SSDA0/USBO_ID
TMRIO/POO
K4 P14 MTIOC3A/ CTS1#/IRTS1#/ IRQ4
MTCLKA/ SS1#/CTX1/
TIOCBS/ USBO_DPUPE/
TCLKA/TMRI2/  USBO_OVRCURA
PO15
K5 USBO_DM
K6 USB0O_DP
K7 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/ SCK8/RSPCKA/
WAIT# MTCLKD/ ET_ETXD2
TMRI2/PO29
K9 PC3 A19 MTIOC4D/ TXD5/SMOSI5/
TCLKB/PO24 SSDAS/IETXD/
ET_TX_ER
K10 PC2 A18 MTIOC4B/ RXD5/SMISO5/
TCLKA/PO21 SSCL5/SSLA3/

IERXD/ET_RX_DV

Note 1. Enabled only for the ROM capacity of 768 Kbytes or more.
Note 2. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is

enabled.

RO1DS0098EJ0180 Rev.1.80

May 13, 2014

ENESAS

Page 60 of 208



RX63N Group, RX631 Group 1. Overview
Table 1.13 List of Pins and Pin Functions (48-Pin LQFP) (1/2)
Pin
Number Timer Communications
Power Supply
48-Pin Clock (MTU2a, TPUa, TMR, PPG, (SClc, SCId, RSPI, RIIC, CAN,
LQFP System Control | /O Port POE2a) IEB, USB) Interrupt S12ADa, DAa
1 VCL
2 MD/FINED
3 RES#
4 XTAL P37
5 VSS
6 EXTAL P36
7 VCC
8 P35 NMI
9 P31 MTIOC4D/TMCI2/PO9 CTS1#/RTS1#/SS1#/ IRQ1-DS
SSLB0/USBO_DPUPE
10 P30 MTIOC4B/TMRI3/PO8/ RXD1/SMISO1/SSCL1/ IRQO-DS
POES8# MISOB/USBO_DRPD
11 FINEC P27 MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
12 P26 MTIOC2A/TMO1/PO6 TXD1/SMOSI1/SSDA1/
MOSIB/USBO_VBUSEN
13 P17 MTIOC3A/MTIOC3B/ SCK1/MISOA/SDA2-DS/ IRQ7
TIOCBO/TCLKD/TMO1/ IETXD
PO15/POES8#
14 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ MOSIA/SCL2-DS/IERXD/
PO14 USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
15 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1/ IRQ5
TIOCB2/TCLKB/TMCI2/ CRX1-DS
PO13
16 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCB5/TCLKA/TMRI2/ CTX1/USBO_DPUPE/
PO15 USBO_OVRCURA
17 VCC_USB
18 USB0O_DM
19 USBO_DP
20 VSS_USB
21 PC7 MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDAS8/ IRQ14
TMO2 /PO31 MISOA
22 PC6 MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TMCI2/PO30 MOSIA/USBO_EXICEN
23 PC5 MTIOC3B/MTCLKD/ SCK8/RSPCKA/USBO_ID
TMRI2/PO29
24 PC4 MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/SS8#/
TMCI1/PO25/POEO# ISSLAO/
USBO_DPRPD
25 PB5/ MTIOC2A/MTIOC1B/
PC3 TIOCB4/TMRI1/PO29/
POE1#
26 PB3/ MTIOCOA/MTIOCA4A/ SCK6
PC2 TIOCD3/TCLKD/TMOO0/
PO27/POE3#
27 PB1/ MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDA6 IRQ4-DS
PC1 TIOCB3/TMCIO/PO25
28 VCC
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RX63N Group, RX631 Group 2.CPU

2.1 General-Purpose Registers (RO to R15)

This CPU has sixteen general-purpose registers (RO to R15). R1 to R15 can be used as data registers or address registers.
RO, a general-purpose register, also functions as the stack pointer (SP).

The stack pointer is switched to operate as the interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the
stack pointer select bit (U) in the processor status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP)/User Stack Pointer (USP)

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP).
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the
processor status word (PSW).

Set the ISP or USP to a multiple of four, as this reduces the numbers of cycles required to execute interrupt sequences
and instructions entailing stack manipulation.

(2) Interrupt Table Register (INTB)

The interrupt table register (INTB) specifies the address where the relocatable vector table starts.

(3) Program Counter (PC)

The program counter (PC) indicates the address of the instruction being executed.

(4) Processor Status Word (PSW)
The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(5) Backup PC (BPC)

The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(6) Backup PSW (BPSW)

The backup PSW (BPSW) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The
allocation of bits in the BPSW corresponds to that in the PSW.

(7) Fast Interrupt Vector Register (FINTV)

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTYV register specifies a branch destination address when a fast interrupt has been generated.

(8) Floating-Point Status Word (FPSW)

The floating-point status word (FPSW) indicates the results of floating-point operations.

When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the exception cause can be identified
by checking the corresponding Cj flag in the exception handling routine. If the exception handling is masked (Ej = 0), the
occurrence of exception can be checked by reading the Fj flag at the end of a series of processing. Once the Fj flag has
been set to 1, this value is retained until it is cleared to O by software (j = X, U, Z, O, or V).
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RX63N Group, RX631 Group 3. Address Space

3. Address Space

3.1 Address Space

This LSI 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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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (6/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 7047h ICU Interrupt request register 071 IRO71 8 8 2ICLK ICUb
0008 7048h ICU Interrupt request register 072 IRO72 8 8 2 ICLK
0008 7049h ICU Interrupt request register 073 IRO73 8 8 2 ICLK
0008 704Ah ICU Interrupt request register 074 IRO74 8 8 2 ICLK
0008 704Bh ICU Interrupt request register 075 IRO75 8 8 2 ICLK
0008 704Ch | ICU Interrupt request register 076 IRO76 8 8 2 ICLK
0008 704Dh | ICU Interrupt request register 077 IRO77 8 8 2 ICLK
0008 704Eh ICU Interrupt request register 078 IRO78 8 8 2 ICLK
0008 704Fh ICU Interrupt request register 079 IRO79 8 8 2 ICLK
0008 705Ah ICU Interrupt request register 090 IR0O90 8 8 2ICLK
0008 705Bh ICU Interrupt request register 091 IR091 8 8 2 ICLK
0008 705Ch | ICU Interrupt request register 092 IR092 8 8 2ICLK
0008 705Dh | ICU Interrupt request register 093 IR093 8 8 2 ICLK
0008 7062h ICU Interrupt request register 098 IR098 8 8 2ICLK
0008 7066h ICU Interrupt request register 102 IR102 8 8 2 ICLK
0008 706Ah ICU Interrupt request register 106 IR106 8 8 2 ICLK
0008 706Bh ICU Interrupt request register 107 IR107 8 8 2 ICLK
0008 706Ch | ICU Interrupt request register 108 IR108 8 8 2ICLK
0008 706Dh | ICU Interrupt request register 109 IR109 8 8 2 ICLK
0008 706Eh ICU Interrupt request register 110 IR110 8 8 2 ICLK
0008 706Fh ICU Interrupt request register 111 IR111 8 8 2 ICLK
0008 7070h ICU Interrupt request register 112 IR112 8 8 2ICLK
0008 7072h ICU Interrupt request register 114 IR114 8 8 2 ICLK
0008 707Ah ICU Interrupt request register 122 IR122 8 8 2ICLK
0008 707Bh ICU Interrupt request register 123 IR123 8 8 2 ICLK
0008 707Ch | ICU Interrupt request register 124 IR124 8 8 2 ICLK
0008 707Dh | ICU Interrupt request register 125 IR125 8 8 2 ICLK
0008 707Eh ICU Interrupt request register 126 IR126 8 8 2ICLK
0008 707Fh ICU Interrupt request register 127 IR127 8 8 2 ICLK
0008 7080h ICU Interrupt request register 128 IR128 8 8 2 ICLK
0008 7081h ICU Interrupt request register 129 IR129 8 8 2 ICLK
0008 7082h ICU Interrupt request register 130 IR130 8 8 2ICLK
0008 7083h ICU Interrupt request register 131 IR131 8 8 2 ICLK
0008 7084h ICU Interrupt request register 132 IR132 8 8 2 ICLK
0008 7085h ICU Interrupt request register 133 IR133 8 8 2 ICLK
0008 7086h ICU Interrupt request register 134 IR134 8 8 2 ICLK
0008 7087h ICU Interrupt request register 135 IR135 8 8 2 ICLK
0008 7088h ICU Interrupt request register 136 IR136 8 8 2 ICLK
0008 7089h ICU Interrupt request register 137 IR137 8 8 2 ICLK
0008 708Ah ICU Interrupt request register 138 IR138 8 8 2ICLK
0008 708Bh ICU Interrupt request register 139 IR139 8 8 2 ICLK
0008 708Ch | ICU Interrupt request register 140 IR140 8 8 2 ICLK
0008 708Dh | ICU Interrupt request register 141 IR141 8 8 2 ICLK
0008 708Eh ICU Interrupt request register 142 IR142 8 8 2ICLK
0008 708Fh ICU Interrupt request register 143 IR143 8 8 2 ICLK
0008 7090h ICU Interrupt request register 144 IR144 8 8 2 ICLK
0008 7091h ICU Interrupt request register 145 IR145 8 8 2 ICLK
0008 7092h ICU Interrupt request register 146 IR146 8 8 2 ICLK
0008 7093h ICU Interrupt request register 147 IR147 8 8 2 ICLK
0008 7094h ICU Interrupt request register 148 IR148 8 8 2 ICLK
0008 7095h ICU Interrupt request register 149 IR149 8 8 2 ICLK
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4.

I/0 Registers

Table 4.1 List of I/O Registers (Address Order) (21/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 83BAh RSPI1 RSPl command register 5 SPCMD5 16 16 2,3 PCLKB 2 ICLK RSPI
0008 83BCh | RSPI1 RSPI command register 6 SPCMD6 16 16 2,3 PCLKB 2ICLK
0008 83BEh RSPI1 RSPl command register 7 SPCMD7 16 16 2,3 PCLKB 2 ICLK
0008 83COh | RSPI2 RSPI control register SPCR 8 8 2,3 PCLKB 2ICLK
0008 83C1h | RSPI2 RSPI slave select polarity register SSLP 8 8 2,3 PCLKB 2 ICLK
0008 83C2h | RSPI2 RSPI pin control register SPPCR 8 8 2,3 PCLKB 2ICLK
0008 83C3h RSPI2 RSPI status register SPSR 8 8 2,3 PCLKB 2 ICLK
0008 83C4h | RSPI2 RSPI data register SPDR 32 16, 32 2,3 PCLKB 2ICLK
0008 83C8h | RSPI2 RSPI sequence control register SPSCR 8 8 2,3 PCLKB 2 ICLK
0008 83C9%h | RSPI2 RSPI sequence status register SPSSR 8 8 2,3 PCLKB 2 ICLK
0008 83CAh | RSPI2 RSPI bit rate register SPBR 8 8 2,3 PCLKB 2 ICLK
0008 83CBh | RSPI2 RSPI data control register SPDCR 8 8 2,3 PCLKB 2ICLK
0008 83CCh | RSPI2 RSPI clock delay register SPCKD 8 8 2,3 PCLKB 2 ICLK
0008 83CDh [ RSPI2 RSPI slave select negation delay register SSLND 8 8 2,3 PCLKB 2ICLK
0008 83CEh | RSPI2 RSPI next-access delay register SPND 8 8 2,3 PCLKB 2ICLK
0008 83CFh | RSPI2 RSPI control register 2 SPCR2 8 8 2,3 PCLKB 2 ICLK
0008 83D0h RSPI2 RSPI command register 0 SPCMDO 16 16 2,3 PCLKB 2 ICLK
0008 83D2h | RSPI2 RSPI command register 1 SPCMD1 16 16 2,3 PCLKB 2 ICLK
0008 83D4h RSPI2 RSPI command register 2 SPCMD2 16 16 2,3 PCLKB 2 ICLK
0008 83D6h | RSPI2 RSPI command register 3 SPCMD3 16 16 2,3 PCLKB 2 ICLK
0008 83D8h RSPI2 RSPl command register 4 SPCMD4 16 16 2,3 PCLKB 2ICLK
0008 83DAh | RSPI2 RSPI command register 5 SPCMD5 16 16 2,3PCLKB 2ICLK
0008 83DCh | RSPI2 RSPI command register 6 SPCMD6 16 16 2,3 PCLKB 2 ICLK
0008 83DEh | RSPI2 RSPI command register 7 SPCMD7 16 16 2,3PCLKB 2ICLK
0008 8600h MTU3 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK MTU2a
0008 8601h MTU4 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 8602h MTU3 Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8603h | MTU4 Timer mode register TMDR 8 8 2,3 PCLKB 2ICLK
0008 8604h MTU3 Timer I/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8605h | MTU3 Timer 1/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8606h MTU4 Timer I/O control register H TIORH 8 8 2,3 PCLKB 2 ICLK
0008 8607h | MTU4 Timer 1/O control register L TIORL 8 8 2,3PCLKB 2 ICLK
0008 8608h MTU3 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 8609h MTU4 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 860Ah MTU Timer output master enable register TOER 8 8 2,3 PCLKB 2 ICLK
0008 860Dh | MTU Timer gate control register TGCR 8 8 2,3 PCLKB 2 ICLK
0008 860Eh MTU Timer output control register 1 TOCR1 8 8 2,3 PCLKB 2 ICLK
0008 860Fh MTU Timer output control register 2 TOCR2 8 8 2,3 PCLKB 2 ICLK
0008 8610h MTU3 Timer counter TCNT 16 16 2,3 PCLKB 2ICLK
0008 8612h | MTU4 Timer counter TCNT 16 16 2,3 PCLKB 2 ICLK
0008 8614h MTU Timer cycle data register TCDR 16 16 2,3 PCLKB 2ICLK
0008 8616h | MTU Timer dead time data register TDDR 16 16 2,3 PCLKB 2 ICLK
0008 8618h MTU3 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 861Ah | MTU3 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 861Ch MTU4 Timer general register A TGRA 16 16 2,3 PCLKB 2 ICLK
0008 861Eh | MTU4 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8620h MTU Timer subcounter TCNTS 16 16 2,3 PCLKB 2ICLK
0008 8622h MTU Timer cycle buffer register TCBR 16 16 2,3 PCLKB 2 ICLK
0008 8624h MTU3 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
0008 8626h | MTU3 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8628h MTU4 Timer general register C TGRC 16 16 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (25/50)
Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 A02Bh SCl1 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK SClc, SCid
0008 A02Ch | SCI1 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A02Dh | SCI1 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A040h | SCI2 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 A041h SCI2 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A042h | SCI2 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 A043h SCI2 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A044h | SCI2 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 A045h SCI2 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A046h | SCI2 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK
0008 A047h SCI2 Serial extended mode register SEM 8 8 2,3 PCLKB 2 ICLK
0008 A048h | SCI2 Noise filter setting register SNFR2 8 8 2,3 PCLKB 2ICLK
0008 A049h SCI2 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 A04Ah | SCI2 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A04Bh SCI2 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AD4Ch | SCI2 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A04Dh | SCI2 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A060h | SCI3 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 A061h SCI3 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A062h | SCI3 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 A063h SCI3 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A064h | SCI3 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 A065h SCI3 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A0O66h | SCI3 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK
0008 A067h SCI3 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 A068h | SCI3 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK
0008 A069h SCI3 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 A06Ah | SCI3 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A06Bh SCI3 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AO6Ch | SCI3 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A0O6Dh | SCI3 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A080Oh | SCI4 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 A081h SCl4 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A082h | SCl4 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 A083h SCl4 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A084h | SCl4 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 A085h SCl4 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A086h | SCI4 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK
0008 A087h SCl4 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 A088h | SCI4 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK
0008 A089h SCl4 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK
0008 AOBAh | SCl4 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A08Bh SCl4 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AOBCh | SCl4 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A0O8BDh | SCl4 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 ADAOh | SCI5 Serial mode register SMR 8 8 2,3 PCLKB 2ICLK
0008 AOAlh |SCI5 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 ADA2h | SCI5 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 AOA3h SCI5 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 ADA4h | SCI5 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 AOA5h SCI5 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (28/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 A806h IEB |EBus slave address setting register 2 IESA2 8 8 3to 4 PCLKB 2, 3ICLK IEB
0008 A807h | IEB IEBus transmit message length register IETBFL 8 8 3to 4 PCLKB 2,3ICLK
0008 A80%h |IEB |EBus reception master address register 1 IEMAL 8 8 3to 4 PCLKB 2,3ICLK
0008 ABOAh | IEB IEBuSs reception master address register 2 IEMA2 8 8 3to 4 PCLKB 2,3ICLK
0008 A80Bh IEB IEBus receive control field register IERCTL 8 8 3to 4 PCLKB 2,3 ICLK
0008 ABOCh | IEB IEBuSs receive message length register IERBFL 8 8 3to 4 PCLKB 2,3ICLK
0008 A8OEh IEB |EBus lock address register 1 IELA1 8 8 3to 4 PCLKB 2,3 ICLK
0008 A8OFh | IEB |IEBus lock address register 2 IELA2 8 8 3to 4 PCLKB 2,3ICLK
0008 A810h |IEB |EBus general flag register IEFLG 8 8 3to 4 PCLKB 2,3ICLK
0008 A811h IEB IEBus transmit status register IETSR 8 8 3to 4 PCLKB 2,3ICLK
0008 A812h IEB IEBus transmit interrupt enable register IEIET 8 8 3to 4 PCLKB 2, 3ICLK
0008 A814h | IEB |IEBuSs receive status register IERSR 8 8 3to 4 PCLKB 2,3ICLK
0008 A815h IEB |EBus receive interrupt enable register IEIER 8 8 3to 4 PCLKB 2,3ICLK
0008 A818h | IEB IEBus clock select register IECKSR 8 8 3to 4 PCLKB 2,3ICLK
0008 A900h IEB |EBus transmit data buffer register 001 to 032 IETB0O01 to 032 8 8 3to 4 PCLKB 2, 3 ICLK
to 0008
A91Fh
0008 AAOOh | IEB |EBus receive data buffer register 001 to 032 |IERBO01 to 032 8 8 3to 4 PCLKB 2,3ICLK
to 0008
AA1Fh
0008 B300h | SClI12 Serial mode register SMR12 8 8 2,3 PCLKB 2ICLK SClc, SCid
0008 B301h SCl12 Bit rate register BRR12 8 8 2,3 PCLKB 2 ICLK
0008 B302h | SClI12 Serial control register SCR12 8 8 2,3 PCLKB 2 ICLK
0008 B303h SCl12 Transmit data register TDR12 8 8 2,3 PCLKB 2 ICLK
0008 B304h | SCI12 Serial status register SSR12 8 8 2,3 PCLKB 2 ICLK
0008 B305h | SCI12 Receive data register RDR12 8 8 2,3 PCLKB 2 ICLK
0008 B306h | SCI12 Smart card mode register SCMR12 8 8 2,3 PCLKB 2 ICLK
0008 B307h | SCI12 Serial extended mode register SEMR12 8 8 2,3 PCLKB 2 ICLK
0008 B308h | SCI12 Noise filter setting register SNFR12 8 8 2,3 PCLKB 2 ICLK
0008 B309h | SCI12 12C mode register 1 SIMR112 8 8 2,3 PCLKB 2 ICLK
0008 B30Ah | SCI12 12C mode register 2 SIMR212 8 8 2,3 PCLKB 2 ICLK
0008 B30Bh | SCI12 12C mode register 3 SIMR312 8 8 2,3 PCLKB 2 ICLK
0008 B30Ch | SCl12 12C status register SISR12 8 8 2,3PCLKB 2 ICLK
0008 B30Dh | SCI12 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 B320h | SCl12 Extended serial module enable register ESMER 8 8 2,3 PCLKB 2 ICLK
0008 B321h SCl12 Control register 0 CRO 8 8 2,3 PCLKB 2 ICLK
0008 B322h | SCI12 Control register 1 CR1 8 8 2,3 PCLKB 2 ICLK
0008 B323h SCl12 Control register 2 CR2 8 8 2,3 PCLKB 2 ICLK
0008 B324h | SCI12 Control register 3 CR3 8 8 2,3 PCLKB 2 ICLK
0008 B325h SCl12 Port control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 B326h SClI12 Interrupt control register ICR 8 8 2,3 PCLKB 2 ICLK
0008 B327h SCl12 Status register STR 8 8 2,3 PCLKB 2ICLK
0008 B328h | SCI12 Status clear register STCR 8 8 2,3PCLKB 2 ICLK
0008 B329h SCl12 Control field 0 data register CFODR 8 8 2,3 PCLKB 2 ICLK
0008 B32Ah | SCl12 Control field 0 compare enable register CFOCR 8 8 2,3 PCLKB 2 ICLK
0008 B32Bh | SCI12 Control field O receive data register CFORR 8 8 2,3 PCLKB 2 ICLK SClc, SCid
0008 B32Ch | SCl12 Primary control field 1 data register PCF1DR 8 8 2,3 PCLKB 2 ICLK
0008 B32Dh | SCI12 Secondary control field 1 data register SCF1DR 8 8 2,3 PCLKB 2 ICLK
0008 B32Eh | SCl12 Control field 1 compare enable register CF1CR 8 8 2,3 PCLKB 2 ICLK
0008 B32Fh SCl12 Control field 1 receive data register CF1RR 8 8 2,3 PCLKB 2 ICLK
0008 B330h SCl12 Timer control register TCR 8 8 2,3 PCLKB 2 ICLK
0008 B331h SCl12 Timer mode register TMR 8 8 2,3 PCLKB 2 ICLK
0008 B332h SClI12 Timer prescaler register TPRE 8 8 2,3 PCLKB 2ICLK
0008 B333h SCli12 Timer count register TCNT 8 8 2,3 PCLKB 2 ICLK
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5. Electrical Characteristics

5.2

Table 5.2

DC Characteristics

DC Characteristics (1)

Conditions: VCC = AVCCO = VREFH = VCC_USB = 2.7 to 3.6 V, VREFHO = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/IVREFLO = VSS_USB = 0 V, T, = To

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger IRQ input pin*1 ViH VCCx0.8 | — VCC+03 |V
input voltage MTU input pin*1
. . V -0.3 — VCC x 0.2
TMR input pin*1 It *
SCl input pin*1 AVt VCC x 0.06 | — —
ADTRG# input pin*1
RES#, NMI
RIIC input pin Viy VCC x0.7 | — 5.8
(except for SMBus) Vi 03 — VCC x 0.3
AVt VCC x0.05 | — —
Ports for 5 V tolerant*2 Vig VCC x0.8 | — 5.8
VL -0.3 — VCC x 0.2
Other input pins excluding ports | V|4 VCCx0.8 | — VCC + 0.3
*3
for 5 V tolerant Vi 03 — VCC x 0.2
Input high voltage | MD pin, EMLE ViH VCCx0.9 | — VCC+03 |V
(except for
Schmitt tri EXTAL, RSPI, EXDMAC, VCC x0.8 | — VCC + 0.3
Schmitt igger WAIT#, TCK
input pin)
ETHERC 23 — VCC +0.3
XCIN — — VCC +0.3
DO to D31 VCC x0.7 | — VCC +0.3
RIIC (SMBus) 2.1 — VCC +0.3
Input low voltage | MD pin, EMLE VL -0.3 — VCCx0.1 |V
(Sexr?ripttt ‘;(r” ) EXTAL, RSPI, ETHERC, -0.3 — VCC x 0.2
Schmitt trigge EXDMAC, WAIT#, TCK
input pin)
XCIN -0.3 — —
DO to D31 -0.3 — VCC x 0.3
RIIC (SMBus) -0.3 — 0.8
Note 1. V4 characteristics of the pins which are multiplexed with pin functions having 5-V tolerance are those of the pin functions for
5-V tolerance.
Note 2. Ports 07, 12 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
Note 3. For P32, P31, P30, input as follows when the Vga11 power supply is selected.

V|H Min. = VBATT x 0.8, V|H Max. = VBATT + 0.3, V||_ Min. = -0.3, V||_ Max. = VBATT x 0.2
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RX63N Group, RX631 Group 5. Electrical Characteristics

Note 1.
Note 2.
Note 3.

Note 4.
Note 5.
Note 6.
Note 7.
Note 8.
Note 9.

Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.

Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.

Icc depends on f (ICLK) as follows. (ICLK:PCLK:BCLK:BCLK pin = 8:4:4:2)

lcc Max. = 0.87 x f + 13 (max. operation in high-speed operating mode)

lcc Typ. = 0.35 x f + 5 (normal operation in high-speed operating mode)

lcc Typ. = 1.0 x f + 3 (low-speed operating mode 1)

lcc Max. = 0.53 x f + 12 (sleep mode)

This does not include the BGO operation.

This is the increase for programming or erasure of the ROM or flash memory for data storage during program execution.
Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.

The reference power supply current is included in the power supply current value for 10-bit A/D conversion and D/A conversion.
When VgaTt is used

The current values for 10-bit A/D converter and 10-bit D/A converter are included in the current from the VREFH pin.

Note 10. The values are the sum of |5ycco and lyregn-
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53 AC Characteristics

Table 5.8 Operation Frequency Value (High-Speed Operating Mode)
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgur7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, T, = Top

Item Symbol Min. Typ. Max. Unit
Operation | System clock (ICLK) f —1 — 100 MHz
frequency Peripheral module clock (PCLKA) —1 — 100
Peripheral module clock (PCLKB) —*2 — 50
FlashIF clock (FCLK) —*3 — 50
External bus clock (BCLK) Packages with 177 to 144 pins — — 100
Packages with 100 pins or less — — 50
BCLK pin output Packages with 177 to 144 pins — — 50
Packages with 100 pins or less — — 25
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 50
only
SDCLK pin output Packages with 177 to 144 pins — — 50
only
USB clock (UCLK) — — 48
IEBUS clock (IECLK) — — 44.03

Note 1. The ICLK and PCLKA frequencies must be the same and at least 12.5 MHz if the Ethernet controller is in use
Note 2. The PCLKB must run at a frequency of at least 24 MHz if the USB is in use.
Note 3. The FCLK must run at a frequency of at least 4 MHz when changing the ROM or E2 DataFlash memory contents.

Table 5.9 Operation Frequency Value (Low-Speed Operating Mode 1)
Conditions: VCC = AVCCO = VREFH = VCC_USB = Va7 = 2.7 10 3.6 V, VREFH0 = 2.7 V to AVCCO,
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, T, = Top

Item Symbol | Min. Typ. Max. Unit
Operation System clock (ICLK) f — — 1 MHz
frequency Peripheral module clock (PCLKA) — — 1
Peripheral module clock (PCLKB) — — 1
FlashlIF clock (FCLK) — — 1
External bus clock (BCLK) |Packages with 177 to 144 pins — — 1
Packages with 100 pins or less — — 1
BCLK pin output Packages with 177 to 144 pins — — 1
Packages with 100 pins or less — — 1
SDRAM clock (SDCLK) Packages with 177 to 144 pins — — 1
only
SDCLK pin output Packages with 177 to 144 pins — — 1
only
USB clock (UCLK) — — 1
IEBUS clock (IECLK) — — 1
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5. Electrical Characteristics

NMI

tmiw

Figure 5.15  NMI Interrupt Input Timing

IRQ * f
tirow
Figure 5.16  IRQ Interrupt Input Timing
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5. Electrical Characteristics

Table 5.23

Timing of On-Chip Peripheral Modules (5)

Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO
VSS = AVSSO0 = VREFL/VREFLO =VSS_USB =0V
PCLK =8 to 50 MHz
Ta=Topr
High drive output is selected by the drive capacity control register.

Item Symbol | Min.*1.2 Max.* Unit gec))?ltditions
RIIC SCL input cycle time tscL 6(12) x tceye + 1300 | — ns | Figure 5.47
(Ssl\t/lagl:j;rd—mode, SCL input high pulse width tscin | 3(6) X tyceye + 300 — ns
ICFER.FMPE =0 | SCL input low pulse width tscLL 3(6) x tyccyc + 300 — ns
SCL, SDA input rise time tsr — 1000 ns
SCL, SDA input fall time tst — 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | NS
SDA input bus free time tsur 3(6) X tyceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTas 1000 — ns
Stop condition input setup time tstos 1000 — ns
Data input setup time tspas | tiiceye + 50 — ns
Data input hold time tspan | O — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6(12) x tyjceyc + 600 — ns
(Fast-mode) SCL input high pulse width tscn | 3(6) X tioeye + 300 | — ns
SCL input low pulse width tscLL 3(6) x tyccyc + 300 — ns
SCL, SDA input rise time tsr 20 +0.1Cy 300 ns
SCL, SDA input fall time ts 20 +0.1Cy 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | NS
SDA input bus free time tgur 3(6) x tyceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTas 300 — ns
Stop condition input setup time tstos 300 — ns
Data input setup time tspas | tiiceye + 50 — ns
Data input hold time tspan | O — ns
SCL, SDA capacitive load Cp — 400 pF

Note:
Note 1.

tiiceyc: RIIC internal reference clock (1IC¢) Cycle
The value within parentheses is applicable when the value of the ICMR3.NF[1:0] bits is 11b while the digital filter is enabled by

the setting ICFER.NFE = 1.

Note 2.

Cb is the total capacitance of the bus lines.
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5.12 EZ2 Flash Characteristics

Table 5.38 E2 Flash Characteristics (1)

Conditions: VCC = AVCCO = VREFH =VCC_USB = 2.7 to 3.6V, VREFHO0 = 2.7V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB = 0V
Temperature range for the programming/erasure operation: T, = Ty,

Item Symbol min typ max Unit Condition
Reprogram/erasure cycle*! Nppec 100000 — — Times
Data hold time topRP 30%2 — — Year | Ta=+85°C

Note 1. Definition of reprogram/erase cycle:
The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 128-byte programming is performed 16 times for different
addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The result obtained from the reliability test.

Table 5.39 EZ2 Flash Characteristics (2)

Conditions: VCC = AVCCO0 = VREFH =VCC_USB =2.7t0 3.6 V, VREFH0 = 2.7 V to AVCCO
VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V
Temperature range for the programming/erasure operation: T, = Ty,

FCLK =4 MHz 20 MHz < FCLK < 50 MHz
Item Symbol Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 2 bytes top2 — 0.7 6 — 0.25 2 ms
Npgc < 100 times

Programming time 2 bytes tpp2 — 0.7 6 — 0.25 2 ms
NPEC > 100 times

Erasure time 32 bytes tpE32 — 4 40 — 2 20 ms
Npgc < 100 times

Erasure time 32 bytes tpE32 — 7 40 — 4 20 ms
NPEC > 100 times

Blank check time 2 bytes tbec2 — — 100 — — 30 us
Suspend delay time during programming tbspp — — 250 — — 120 us
First suspend delay time during erasure tbsesp1 — — 250 — — 120 us
(in suspend priority mode)

Second suspend delay time during erasure tbsesD2 — — 500 — — 300 ys
(in suspend priority mode)

Suspend delay time during erasure tbseep — — 500 — — 300 us
(in erasure priority mode)
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LFBGA176-13x13-0.80 | PLBGO176GA-A | BP-176/BP-176V | 0.459
X4 E
S
l | <
v [s] <
E
R | 0000000DO000000 @
P CO0OO0O00O0OPOOOOOOO Reference Dimension in Millimeters
N | 00O0O0000O0O00000GC Symbol |y N v
M | 00O00000PO0O0000G _ n om ax
L | 0000 0000 5] D — | 130 | —
K | 0000 0000 =
J | oooo0 0000 E] | — | B0 | —
H oSO [S2S; v N N 0.15
6 | 0000 0000
F | 0000 0000 w — | — | 020
E | 0000 0000 A 140
D | OO0O000O0ODOOOOO00 -
c | 0000000POOOOO00 A1 | 035 | 040 | 045
B | 0000000 OO0O00O000 a 0.80
A | 00000QODO00000G :
b 045 | 050 | 055
123 45(6/7 8 910 1121314 15 % 0.08
2b [$[ox @[S]A B] y | — ] — ] o0
Y 0.2
o [ — [ — [ —
e [ — [ — [ —
[Zo] | — | 090 | —
[ze] | — | 090 | —
Figure B 176-pin LFBGA (PLBG0176GA-A)
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