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RX65N Group, RX651 Group

1. Overview

Table 1.1 Outline of Specifications (9/9)

Classification = Module/Function

Description

Safety Clock frequency
accuracy measurement
circuit (CAC)

o Monitors the clock output from the main clock oscillator, sub-clock oscillator, low- and
high-speed on-chip oscillators, the PLL frequency synthesizer, IWDT-dedicated on-chip
oscillator, and PCLKB, and generates interrupts when the setting range is exceeded.

Data operation circuit
(DOC)

e The function to compare, add, or subtract 16-bit data

Encryption AESa*2
function

o Key lengths: 128, 192, and 256 bits
e Support for CFB, OFB, and CMAC operating modes
e Speed of calculations:
128-bit key length in 22 cycles
192-bit key length in 26 cycles
256-bit key length in 30 cycles
e Compliant with FIPS PUB 197

True random number
generator (RNG)*2

e Length of random numbers: 16 bits
o Generation of random-number-generated interrupts after a number is generated
e Random number generation time: 1.9 ms (typ)

Trusted Secure IP
(TSIP)*2

o Security algorithm
Common key encryption: AES (compliant with NIST FIPS PUB 197), 3DES, ARC4
Non-common key encryption: RSA
e Other features
TRNG (true-random number generator)
Hash value generation: SHA1, SHA224, SHA256, GHASH
Support of unique 1D

Operating frequency

Up to 120 MHz

Power supply voltage

VCC = AVCCO0 = AVCC1=VCC_USB =2.7t0 3.6 V, 2.7 < VREFHO0 < AVCCO,
VBATT =20to36V

Operating temperature

D-version: —40 to +85°C
G-version: —40 to +105°C

Package

177-pin TFLGA (PTLGO177KA-A)
176-pin LFBGA (PLBGO176GA-A)
176-pin LFQFP (PLQP0176KB-A)
145-pin TFLGA (PTLG0145KA-A)
144-pin LFQFP (PLQP0144KA-B)
100-pin TFLGA (PTLGO100JA-A)

100-pin LFQFP (PLQP0100KB-B)

On-chip debugging system

e E1 emulator (JTAG and FINE interfaces)
e E20 emulator (JTAG interface)

Note 1. Magic Packet™ is a registered trademark of Advanced Micro Devices, Inc.

Note 2. The product part number differs according to whether or not the MCU includes the encryption function.

Note 3. The product part number differs according to whether or not the MCU includes an SDHI (SD host interface)/SDSI (SD slave
interface) (products with 1 Mbyte of code flash memory or less).

Note 4. When the realtime clock is not used, initialize the registers in the time clock according to description in section 31.6.7,
Initialization Procedure When the Realtime Clock is Not to be Used in the User’'s Manual: Hardware.
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RX65N Group, RX651 Group

1. Overview

Table 1.4 Pin Functions (8/8)

Classifications Pin Name 110 Description

1/0 ports P00 to P03, P05, P07 110 6-bit input/output pins
P10 to P17 1/0 8-bit input/output pins
P20 to P27 110 8-bit input/output pins
P30 to P37 110 8-bit input/output pins (P35: input pin)
P40 to P47 110 8-bit input/output pins
P50 to P57 1/0 8-bit input/output pins
P60 to P67 1/0 8-bit input/output pins
P70 to P77 1/0 8-bit input/output pins
P80 to P87 110 8-bit input/output pins
P90 to P97 110 8-bit input/output pins
PAO to PA7 110 8-bit input/output pins
PBO to PB7 1/0 8-bit input/output pins
PCO0 to PC7 1/0 8-bit input/output pins
PDO to PD7 1/0 8-bit input/output pins
PEO to PE7 110 8-bit input/output pins
PFO to PF5 1/0 6-bit input/output pins
PGO to PG7 1/0 8-bit input/output pins
PJO to PJ3, PJ5 1/0 5-bit input/output pins

Note:  Note the following regarding pin names. For details, see section 1.5, Pin Assignments.

- We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as

groups.

For the RSPI, QSPI, SDHI, SDSI, MMC, and GLCDC interfaces, the AC portion of the electrical characteristics is measured for

each group.

- Pins that have “-DS” appended to their names can be used as triggers for release from deep software standby.

- RIIC pin functions that have [FM+] appended to their names support fast-mode plus.
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RX65N Group, RX651 Group

1. Overview
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Note:  This figure indicates the power supply pins and 1/O port pins. For the pin configuration,
see Table 1.6, List of Pin and Pin Functions (176-Pin LFQFP).
Figure 1.5 Pin Assignment (176-Pin LFQFP)
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RX65N Group, RX651 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LFQFP) (8/8)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
176-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
160 P92 D18/A18 POE4# RXD7/SMISO7/ AN116
SSCL7
161 P91 D17/A17 SCK7 AN115
162 VSS
163 P90 D16/A16 TXD7/SMOSI7/ AN114
SSDA7
164 vCC
165 P47 IRQ15- | ANOO7
DS
166 P46 IRQ14- AN006
DS
167 P45 IRQ13- AN005
DS
168 P44 IRQ12- AN004
DS
169 P43 IRQ11- AN003
DS
170 P42 IRQ10- AN002
DS
171 P41 IRQ9-DS | ANOO1
172 VREFLO
173 P40 IRQ8-DS | AN00O
174 VREFHO
175 AVCCO
176 PO7 IRQ15 ADTRGO
#
Note 1. P53 is multiplexed with the BCLK pin function, so cannot be used as an I/O port pin when the external bus is enabled.
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (1/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSP, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
A1 P05 IRQ13 DA1
A2 AVCC1
A3 P07 IRQ15 ADTRGO
#
A4 VREFLO
A5 P43 IRQ11- ANO003
DS
A6 PDO DO[AQ/DO] POE4# LCD_EX | IRQO AN108
TCLK-B
*1
A7 PD4 D4[A4/D4] MTIOC8B/ SSLCO-A QSSL-B/ LCD_DA | IRQ4 AN112
POE11# SDHI_CMD-B/ TA20-B*1
MMC_CMD-B
A8 PEO D8[A8/D8]/ MTIOC3D SCK12/SSLB1-B | MMC_D4-B LCD_DA ANEXO0
DO[A0/DO]* TA16-B*1
A9 PE1 D9[A9/D9)/ MTIOC4C/ TXD12/ MMC_D5-B LCD_DA ANEX1
D1[A1/D1]*" | MTIOC3B/ SMOSI12/ TA15-B*1
PO18 SSDA12/
TXDX12/
SIOX12/SSLB2-
B
A10 PE2 D10[A10/ MTIOC4A/ RXD12/ MMC_D6-B LCD_DA | IRQ7-DS | AN100
D10]/D2[A2/ | PO23/TIC3 SMISO12/ TA14-B*1
D2]*1 SSCL12/
RXDX12/SSLB3-
B
B1 EMLE
B2 AVSS0
B3 AVCCO
B4 P40 IRQ8-DS | ANOOO
B5 P44 IRQ12- ANO004
DS
B6 PD1 D1[A1/D1] MTIOC4B/ MOSIC-A/CTX0 LCD_DA | IRQ1 AN109
POEO# TA23-B*1
B7 PD3 D3[A3/D3] MTIOC8D/ RSPCKC-A QIO3-B/SDHI_D3- | LCD_DA | IRQ3 AN111
TOC2/POES8# B/MMC_D3-B TA21-B*1
B8 PD6 D6[A6/D6] MTIC5V/ SSLC2-A QMO-B/QIO0-B/ LCD_DA | IRQ6 AN106
MTIOC8A/ SDHI_DO0-B/ TA18-B*1
POE4# MMC_DO0-B
B9 PD7 D7[A7/D7] MTIC5U/ SSLC3-A QMI-B/QIO1-B/ LCD_DA | IRQ7 AN107
POEO# SDHI_D1-B/ TA17-B*1
MMC_D1-B
B10 PE3 D11[A11/ MTIOC4B/ ETO_ERXD3/ MMC_D7-B LCD_DA AN101
D11)/D3[A3/ | PO26/TOC3/ CTS12#/ TA13-B*1
D31 POES8# RTS12#/SS12#
c1 VCL
c2 AVSS1
C3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO#/
RTSO#/SSO0#
c4 VREFHO
C5 P42 IRQ10- ANO002
DS
C6 P47 IRQ15- ANOO7
DS
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RX65N Group, RX651 Group 1. Overview
Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (5/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
TFLGA Control 1/10 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
J6 VCC_USB
J7 P50 WRO#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A
J8 PC4 A20/CS3# MTIOC3D/ ETO_TX_CLK/
MTCLKC/ SCK5/CTS8#/
TMCI1/PO25/ RTS8#/SS8#/
POEO# SS10#/CTS10#/
RTS10#/SSLAO-
A
J9 PCO A16 MTIOC3C/ ETO_ERXD3/ IRQ14
TCLKC/PO17 CTS5#/RTS5#/
SS5#/SSLA1-A
J10 PC1 A17 MTIOC3A/ ETO_ERXD2/ IRQ12
TCLKD/PO18 SCK5/SSLA2-A
K1 P23 EDACKO MTIOC3D/ TXD3/SMOSI3/
MTCLKD/ SSDA3/CTSO0#/
TIOCD3/PO3 | RTSO#/SSO#
K2 P22 EDREQO MTIOC3B/ SCKO0/
MTCLKC/ USBO_OVRCUR
TIOCC3/ B
TMOO0/PO2
K3 P20 MTIOC1A/ TXDO/SMOSI0/ IRQ8
TIOCB3/ SSDAO0/SDA1*1/
TMRIO/POO USBO_ID
K4 P14 MTIOC3A/ CTS1#/RTS1#/ IRQ4
MTCLKA/ SS1#/CTX1/
TIOCBS/ USB0O_OVRCUR
TCLKA/TMRI2/ | A
PO15
K5 uUSB0_DM
K6 USBO_DP
K7 P51 WR1#/ SCK2/SSLB2-A
BC1#/
WAIT#
K8 PC5 D3[A3/D3]*1/ | MTIOC3B/ ETO_ETXD2/
A21/CS2#/ MTCLKD/ SCK8/SCK10/
WAIT# TMRI2/PO29 RSPCKA-A
K9 PC3 A19 MTIOCAD/ ETO_TX_ER/
TCLKB/PO24 TXD5/SMOSI5/
SSDA5
K10 PC2 A18 MTIOCA4B/ ETO_RX_DV/
TCLKA/PO21 RXD5/SMISO5/
SSCL5/SSLA3-A
Note 1. These pins are only enabled for products with 2 or 1.5 Mbytes of code flash memory.
Note 2. P53 is multiplexed with the BCLK pin function, so cannot be used as an 1/O port pin when the external bus is enabled.
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RX65N Group, RX651 Group

1. Overview

Table 1.10 List of Pin and Pin Functions (100-Pin LFQFP) (1/5)
Pin Memory Interface
Number Timer Communication | Camera Interface
(MTU, TPU,
Power Supply Bus TMR, PPG, (ETHERC, SCI,
100-Pin Clock System EXDMAC RTC, CMTW, RSPI, RIIC, (QSPI, SDHI, SDSI, A/ID
LFQFP Control 1/0 Port | SDRAMC POE, CAC) CAN, USB) MMCIF, PDC) GLCDC Interrupt | D/A
1 AVCC1
2 EMLE
3 AVSS1
4 PJ3 EDACK1 MTIOC3C ETO_EXOUT/
CTS6#/RTS6#/
SS6#/CTSO#/
RTSO#/SSO0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCouT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 UPSEL P35 NMI
16 TRST# P34 MTIOCOA/ ETO_LINKSTA/ IRQ4
TMCI3/PO12/ SCK6/SCKO0
POE10#
17 P33 EDREQ1 MTIOCOD/ RXD6/SMISO6/ IRQ3-DS
TIOCDO/ SSCL6/RXDO/
TMRI3/PO11/ SMISO0/SSCLO/
POE4#/ CRX0
POE11#
18 P32 MTIOCOC/ TXD6/SMOSI6/ IRQ2-DS
TIOCCO/ SSDAG/TXDO/
TMO3/PO10/ SMOSI0/SSDA0/
RTCIC2/ CTX0/
RTCOUT/ USBO_VBUSEN
POEO#/
POE10#
19 TMS P31 MTIOC4D/ CTS1#/RTS1#/ IRQ1-DS
TMCI2/POY/ SS1#/SSLBO-A
RTCIC1
20 TDI P30 MTIOC4B/ RXD1/SMISO1/ IRQO-DS
TMRI3/PO8/ SSCL1/MISOB-A
RTCICO/
POES8#
21 TCK P27 CS7# MTIOC2B/ SCK1/RSPCKB-
TMCI3/PO7 A
22 TDO P26 CS6# MTIOC2A/ TXD1/SMOSI1/
TMO1/PO6 SSDA1/CTS3#/
RTS3#/SS3#/
MOSIB-A
23 P25 CS5#/ MTIOC4C/ RXD3/SMISO3/ ADTRGO
EDACK1 MTCLKB/ SSCL3 #
TIOCA4/PO5
24 P24 CS4#/ MTIOC4A/ SCK3/
EDREQ1 MTCLKA/ USBO_VBUSEN
TIOCB4/
TMRI1/PO4
25 P23 EDACKO MTIOC3D/ TXD3/SMOSI3/
MTCLKD/ SSDA3/CTSO0#/
TIOCD3/PO3 RTSO#/SS0#
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RX65N Group, RX651 Group

4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (24 / 61)

Address

Module
Symbol

Register Name

Register
Symbol

Number
of Bits

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

0008 A024h

SCI1

Serial Status Register

SSR

8

8

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A025h

SCI1

Receive Data Register

RDR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A026h

SMCI1

Smart Card Mode Register

SCMR

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A027h

SCi1

Serial Extended Mode Register

SEMR

2,3 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A028h

SCi1

Noise Filter Setting Register

SNFR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A029h

SCi1

12C Mode Register 1

SIMR1

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A02Ah

SCi1

12C Mode Register 2

SIMR2

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A02Bh

SCi1

12C Mode Register 3

SIMR3

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Ch

SCi1

12C Status Register

SISR

2,3 PCLKB

2ICLK

sClg,
SCh,
SCli

0008 A02Dh

SCi1

SPI Mode Register

SPMR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 AO2Eh

SCI1

Transmit Data Register H

TDRH

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 AO2Fh

SCI1

Transmit Data Register L

TDRL

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 AO2Eh

SCI1

Transmit Data Register HL

TDRHL

4,5 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A030h

SCi1

Receive Data Register H

RDRH

2, 3 PCLKB

2ICLK

SClg,
SClIh,
SCli

0008 A031h

SCi1

Receive Data Register L

RDRL

2, 3 PCLKB

2ICLK

SClg,
SClih,
SCli

0008 A030h

SCi1

Receive Data Register HL

RDRHL

4,5 PCLKB

2ICLK

SClg,
SCih,
SCli

0008 A032h

SCi1

Modulation Duty Register

MDDR

2,3 PCLKB

2ICLK

SClg,
SClh,
ScCli

0008 A040h

SCI2

Serial Mode Register

SMR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A041h

SCI2

Bit Rate Register

BRR

2,3 PCLKB

2ICLK

SClg,
SClh,
SCli

0008 A042h

SCI2

Serial Control Register

SCR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A043h

SCI2

Transmit Data Register

TDR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A044h

SCI2

Serial Status Register

SSR

2,3 PCLKB

2ICLK

SClg,
SCh,
SCli

0008 A045h

SCI2

Receive Data Register

RDR

2,3 PCLKB

2ICLK

SClg,
SClih,
SCli
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RX65N Group, RX651 Group 4. 1/0 Registers

Table 4.1 List of I/0O Registers (Address Order) (39 / 61)

Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits | Size ICLK > PCLK ICLK < PCLK Function
0008 C102h |MPC CS Output Pin Select Register 0 PFCSS0 8 8 2,3 PCLKB 2ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2,3 PCLKB 2 ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEOQO 8 8 2,3 PCLKB 2 ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2,3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3 PCLKB 2ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2,3 PCLKB 2ICLK MPC
0008 C108h |MPC External Bus Control Register 2 PFBCR2 8 8 2,3 PCLKB 2ICLK MPC
0008 C109h |MPC External Bus Control Register 3 PFBCR3 8 8 2,3 PCLKB 2ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3PCLKB 2ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2,3 PCLKB 2ICLK MPC
0008 C128h |PORTO |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C129h |PORT1 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Ah |PORT2 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Bh |PORT3 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C12Dh |PORTS |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C12Fh |PORT7 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C130h |PORTS8 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C131h |PORT9 |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C132h | PORTA | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C133h |PORTB | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C134h |PORTC |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C135h | PORTD |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C136h |PORTE |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK l{e}
Ports
0008 C138h |PORTG |Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C13Ah |PORTJ | Drive Capacity Control Register 2 DSCR2 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C149h |MPC P11 Pin Function Control Register P11PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2,3PCLKB 2ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3 PCLKB 2 ICLK MPC
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4. 1/0O Registers

Table 4.1

List of /0 Registers (Address Order) (47 / 61)

Address

Module
Symbol

Register Name

Number
of Bits

Register
Symbol

Access
Size

Number of Access Cycles

ICLK 2 PCLK

ICLK < PCLK

Related
Function

000A 0000h

USBO

System Configuration Control Register

SYSCFG

16

16

3,4 PCLKB

2ICLK

USBb

000A 0004h

USBO

System Configuration Status Register 0

SYSSTSO0

16

16

9 PCLKB
or more

Rounded up to the
nearest integer
greaterthan 1+ 9 x
(frequency ratio of
ICLK/PCLKB)*5

USBb

000A 0008h

USBO

Device State Control Register 0

DVSTCTRO

9 PCLKB
or more

Rounded up to the
nearest integer
greater than 1 + 9 x
(frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0014h

USBO

CFIFO Port Register

CFIFO

3,4 PCLKB

2ICLK

USBb

000A 0018h

USBO

DOFIFO Port Register

DOFIFO

3,4 PCLKB

2ICLK

USBb

000A 001Ch

USBO

D1FIFO Port Register

D1FIFO

3,4 PCLKB

2ICLK

USBb

000A 0020h

USBO

CFIFO Port Select Register

CFIFOSEL

3,4 PCLKB

2ICLK

USBb

000A 0022h

USBO

CFIFO Port Control Register

CFIFOCTR

3,4 PCLKB

2ICLK

USBb

000A 0028h

USBO

DOFIFO Port Select Register

DOFIFOSEL

3,4 PCLKB

2ICLK

USBb

000A 002Ah

USBO

DOFIFO Port Control Register

DOFIFOCTR

3,4 PCLKB

2ICLK

USBb

000A 002Ch

USBO

D1FIFO Port Select Register

D1FIFOSEL

3,4 PCLKB

2ICLK

USBb

000A 002Eh

USBO

D1FIFO Port Control Register

D1FIFOCTR

3,4 PCLKB

2ICLK

USBb

000A 0030h

USBO

Interrupt Enable Register 0

INTENBO

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0032h

USBO

Interrupt Enable Register 1

INTENB1

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0036h

USBO

BRDY Interrupt Enable Register

BRDYENB

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0038h

USBO

NRDY Interrupt Enable Register

NRDYENB

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 003Ah

USBO

BEMP Interrupt Enable Register

BEMPENB

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 003Ch

USBO

SOF Output Configuration Register

SOFCFG

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0040h

USBO

Interrupt Status Register 0

INTSTSO

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0042h

USBO

Interrupt Status Register 1

INTSTS1

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0046h

USBO

BRDY Interrupt Status Register

BRDYSTS

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0048h

USBO

NRDY Interrupt Status Register

NRDYSTS

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 004Ah

USBO

BEMP Interrupt Status Register

BEMPSTS

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 004Ch

USBO

Frame Number Register

FRMNUM

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 004Eh

USBO

Device State Change Register

DVCHGR

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0050h

USBO

USB Address Register

USBADDR

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0054h

USBO

USB Request Type Register

USBREQ

9 PCLKB
or more

Frequency with1+9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0056h

USBO

USB Request Value Register

USBVAL

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 0058h

USBO

USB Request Index Register

USBINDX

9 PCLKB
or more

Frequency with 1+ 9
x (frequency ratio of
ICLK/PCLKB)*S

USBb

000A 005Ah

USBO

USB Request Length Register

USBLENG

9 PCLKB
or more

Frequency with 1 +9
x (frequency ratio of
ICLK/PCLKB)*S

USBb
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5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Rating
Conditions: VSS = AVSS0 = AVSS1 = VREFL0O =VSS_USB=0V
Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3to +4.0 \%
VgatT Power supply voltage VBATT —0.3to0 +4.0 \
Input voltage (except for ports for 5 V tolerant*1) Vin -0.3to VCC + 0.3 (up to 4.0) \%
Input voltage (ports for 5 V tolerant*) Vin -0.3to VCC +4.0 (up to 5.8) \
Reference power supply voltage VREFHO —0.3 to AVCCO + 0.3 (up to 4.0) \
Analog power supply voltage AVCCO0, AVCC1*2 -0.3to +4.0 \%
Analog input voltage Van —0.3to AVCC + 0.3 (up to 4.0) \Y
Junction temperature D version T; —40 to +105 °C
G version T; —40 to +125 °C
Storage temperature Tstg -55to +125 °C

Caution: Permanent damage to the LS| may result if absolute maximum ratings are exceeded.

Note 1.

Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.

Note 2. Connect the AVCCO, AVCC1, and VCC_USB pins to VCC, and the AVSS0, AVSS1, and VSS_USB pins to VSS.
When the A/D converter unit O is not to be used, connect the VREFHO pin to VCC and the VREFLO pin to VSS, respectively.
Do not leave these pins open. Insert capacitors of high frequency characteristics between the AVCCO and AVSSO pins, or
AVCC1 and AVSS1 pins. Place capacitors of about 0.1 yF as close as possible to every power supply pin and use the shortest

and heaviest possible traces.

Table 5.2 Recommended operating conditions
Item Symbol Min. Typ. Max. Unit
Power supply voltage*! VCC 27 — 3.6 \%
VSS 0 — \Y,
VgatT POwer supply voltage VBATT 2.0 — 3.6 \
USB power supply voltage VCC_USB VCC — \%
VSS_USB 0 — \Y
Analog power supply voltage*: *2 AVCCO vVCC — \Y
AVSS0 0 — \Y
AVCC1 VvVCcC — \Y
AVSS1 0 — \Y,
VREFHO 27 — AVCCO \Y
VREFLO 0 — \Y
Input voltage (except for 5 V tolerant ports, Vin -0.3 — VCC +0.3 \%
except for ports 03, 05 and 40 to 47)*3
Input voltage (ports 03, 05 and 40 to 47) Vin -0.3 — AVCC + 0.3 \%
Input voltage (5V tolerant ports 11 to 17, ports 20 and Vin -0.3 — VCC + 3.6 (up to 5.5) \%
21, ports 30 to 33, port 67, and ports CO to C3)*4
Input voltage (5V tolerant port 07) Vin -0.3 — AVCC + 3.6 (up to 5.5) \%
Operating temperature (D version) Topr -40 — 85 °C
Operating temperature (G version) Topr -40 — 105 °C

Note 1.
Note 2.
Note 3.
Note 4.

Vin Min. =-0.3, Max. = VBATT +0.3 (VBATT =20t03.6V)

Comply with the following potential condition: VCC = AVCCO = AVCC1 = VCC_USB

For details, see section 53.6.11, Voltage Range of Analog Power Supply Pins in the User’'s Manual: Hardware.
Ports 07, 11 to 17, 20, 21, 30 to 33, 67, and CO to C3 are 5 V tolerant.
For P32, P31, and P30, input as follows when the Vgatt power supply is selected.
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RX65N Group, RX651 Group 5. Electrical Characteristics

CSRWAIT:3
CSWWAIT:3

Twi Twa Tws (Tena) Tend T Th2

sek 0\ \ TN SN N R

A23 to A X X

CST# to CSO# \ /

RD# (Read) \ /

WR# (Write) \ /

External wait

<

twrs| twr twrs| twrn
| |

WAIT# JN Aﬁ 71 3(

Figure 5.22  External Bus Timing/External Wait Control
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RX65N Group, RX651 Group 5. Electrical Characteristics

SDRAM command ACT WR PRA
SDCLK pin _7[_\_7[_\_7[_\_7[_\_71_\_7(_\_7(_\_7 W
tap2 tap2 tap2 tap2
A18 to AO ] % adF\:i?(\gls % Column address A_% A_.%L
tap2 tap2 tap fﬁqZ
AP*’ .% }E PRA| SK
command I
tesp2 tesp2 tcsp2 tcsp2 tesp2 tcsp2
sbcs# | ;L ;|§ ;ll
trasD trasD trasp trasp
RAS# | ;li ;IY ;l(
tcasp tcasp
CAS#
twep twep twen twep
WE# j& }
High
CKE (High)
toqvo
DQMn |
twopz2 twohz
D31 to DO X W,
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.24 SDRAM Space Single Write Bus Timing
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5. Electrical Characteristics

SDCLK pin

A18 to AO

AP’

SDCS#

RASH#

CAS#

WE#

CKE

DQMn

D31 to DO

ACT WR WR WR WR PRA
tapz | tap2 tap2 |tap2 [tap2 | tapz |tapz | tapz
[+ [ 4| imd
— \ — : : L
1/ ‘_EU _((oolumnaddres) c1 C2 C3 |
tap2 | tap2 tap2 [tapz |tabz
<+ [ [+
] PRA \ B
— / |w'" o -
1
tespz |tespz [ tesp2 tespz |tesp2
trasp iESD trasp [trasp | trasp
teaso tcaso tcasp
i ]
twep twep
[
(High)
tbavp toawmp)
—H f—
T T
twopz|tworz2 twopz [tworz
ij}CkJ

Note 1. Address pins for output of the precharge-setting command
(Precharge-sel) for SDRAM.

Figure 5.26  SDRAM Space Multiple Write Bus Timing
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RX65N Group, RX651 Group 5. Electrical Characteristics

SDRAM command Ts (RFA) (RFS) (RFX) (RFA)
SDCLK pi JF\JF\_}I’%_]F\JF\JFSSJF\JF\_[SSJF\JF\JF\_{_
taD2 tap2
1 It /L Ifi
A18 to AD \\ \\ \
] I /I U
tap2 tap2
| Ifi L ((
AP | ) \ \
I I /I
tcsoz |tesp2 tcsbz tcsoz tesoz |tespz |tespz
e TR IR
trasD |trAsD trasD ! trasD trasp [trRasD [trRAsD
wor TR L DR
teasp [tcasp tcasp ! :iASD tcasp [tcasp |tcasp
e T
i
(| e (( ((
we ) ) )
tekep tckep
(i - (
o LI
tpamp / tpavp
1 I Ifi Ifi
Damn | ) \ )
I l i
D31 to DO ()() - ()() ()()
Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.

Figure 5.29 SDRAM Space Self-Refresh Bus Timing
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5. Electrical Characteristics

5.3.7 Timing of On-Chip Peripheral Modules

Table 5.26 1/0 Port Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = T,

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,

High-drive output is selected by the driving ability control register.

. . Test
m m 1
Ite Symbol Min. Max. Unit Conditions
I/0 ports Input data pulse width tPrRwW 1.5 — tpeeyc | Figure 5.33

Note 1. tpgcyc: PCLKB cycle

Port
€ trrw
Figure 5.33  1/O Port Input Timing
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5. Electrical Characteristics

Table 5.40

MMC Host Interface Timing

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 < AVCCQO,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T; = Tqps
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF,
High-drive output is selected by the driving ability control register.

Item Symbol Min.*1 Max. Unit Con-(lj-:isc;[ns*2
MMCIF | MMC_CLK clock cycle tmmcer 2 % tppeyc — ns |Figure 5.55

MMC_CLK clock high level width tMMCWH 6.5 — ns
MMC_CLK clock low level width tmewL 6.5 — ns
MMC_CLK clock rising time tMMCLH — 3 ns
MMC_CLK clock falling time tMMCHL — 3 ns
MMC_CMD, MMC_D7 to MMC_DO output data delay tmMmcobpLy —6.6 6.6 ns
(data transfer mode)

MMC_CMD, MMC_D7 to MMC_DO input data setup tumcisu 8 — ns
MMC_CMD, MMC_D7 to MMC_DO input data hold tMMCIH 25 — ns

Note 1. tpgcyc: PCLKB cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the MMC interface, the AC portion of the electrical characteristics is measured for each group.

MMC_CLK

MMC_CMD,
MMC_D7 to MMC_DO input

MMC_CMD,
MMC_D7 to MMC_DO output

tmmcep

»
»

<
<

tmmcHL

[——————>

tmmcwe tmcwn

tmmcLH

tupcisu | tmmcip
P PRl

[———P

<

»

<

»
tmmcopLy (Max)

<
<

»
tmmcopLy (min)

Figure 5.55 MMC Interface
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5. Electrical Characteristics

59 Oscillation Stop Detection Timing

Table 5.52 Oscillation Stop Detection Circuit Characteristics

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

Ta=Topr
Iltem Symbol Min. Typ. Max. Unit CorTc?i?itnns
Detection time tar — — 1 ms Figure 5.80
Main clock or _\_I_\_I_m
PLL clock
«——
tdr
OSTDSR.OSTDF 7!
LOCO clock _/_\_/_\_/_
ICLK \ ’ \ ’ \ ’ } ’ \ ’
Figure 5.80 Oscillation Stop Detection Timing
R01DS0276EJ0210 Rev.2.10 RENESAS Page 216 of 232

Oct 02, 2017



RX65N Group, RX651 Group

5. Electrical Characteristics

Table 5.55

Data Flash Memory Characteristics

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =Vgarr=2.7103.6 V, 2.7 V < VREFHO0 = AVCCQO,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,
Temperature range for programming/erasure: T, = Tgpr

FCLK =4 MHz FCLK =15 MHz 20 MHz < FCLK < 60 MHz
Item Symbol Unit
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max.

Programming time | 4 bytes topa — 0.36 3.8 — 0.18 1.9 — 0.16 1.7 ms
Erasure time 64 bytes topea — 3.1 18 — 1.9 11 — 1.7 10 ms

128 bytes top128 — 4.7 27 — 2.9 16 — 2.6 15 ms

256 bytes tDP256 —_ 8.9 50 —_— 54 31 — 4.9 28 ms
Blank check time 4 bytes toca — — 84 — — 33 — — 30 us
Reprogramming/erasure cycle*1 Nppgc | 100000 | — — 100000 | — — 100000 | — — | Times

*2 *2 *2

Suspend delay time during tpspp — — 264 — — 132 — — 120 us
programming
First suspend 64 bytes — — — 216 — — 132 — — 120 us
delay time during 587 tes — — — 1216 | = — T2 | = — 120 | us
erasure
(in suspend prior- | 256 bytes — — — 216 — — 132 — — 120 us
ity mode)
Second suspend 64 bytes — — — 300 — — 300 — — 300 us
delay time during 587 ies — — — |30 | — — |30 | — — | 390 | ps
erasure
(in suspend prior- | 256 bytes — — — 570 — — 570 — — 570 us
ity mode)
Suspend delay 64 bytes — — — 300 — — 300 — — 300 us
time during erasing | =yog'p 1o — — — | 390 — — | 390 _ — | 390 | s
(in suspend prior-
ity mode) 256 bytes — — — 570 — — 570 — — 570 us
Forced stop command trp — — 32 — — 22 — — 20 us
Data hold time*3 tboRP 10 — — 10 — — 10 — — Year

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 4-byte programming is performed 512 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.

value of the minimum value).
Note 3. This shows the characteristics when reprogramming is performed within the specified range, including the minimum value.

This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the
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