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RX63N Group, RX631 Group

1. Overview

Table 1.4 Pin Functions (3/6)
Classifications Pin Name 110 Description
16-bit timer pulse unit TIOCAO, TIOCBO 1/0 The TGRAO to TGRDO input capture input/output compare
TIOCCO, TIOCDO output/PWM output pins.
TIOCAL, TIOCB1 1/0 The TGRA1 and TGRBL1 input capture input/output compare
output/PWM output pins.
TIOCA2, TIOCB2 110 The TGRA2 and TGRB2 input capture input/output compare
output/PWM output pins.
TIOCA3, TIOCB3 110 The TGRA3 to TGRD3 input capture input/output compare
TIOCC3, TIOCD3 output/PWM output pins.
TIOCA4, TIOCB4 110 The TGRA4 and TGRB4 input capture input/output compare
output/PWM output pins.
TIOCAS5, TIOCB5 110 The TGRAS and TGRBS input capture input/output compare
output/PWM output pins.
TCLKA, TCLKB Input Input pins for external clock signals.
TCLKC, TCLKD
TIOCAG, TIOCB6 110 The TGRAG6 to TGRD6 input capture input/output compare
TIOCCS6, TIOCD6 output/PWM output pins.
TIOCA7, TIOCB7 1/0 The TGRA7 and TGRB?7 input capture input/output compare
output/PWM output pins.
TIOCAS, TIOCBS8 110 The TGRA8 and TGRB8 input capture input/output compare
output/PWM output pins.
TIOCA9, TIOCB9 110 The TGRA9 to TGRD9 input capture input/output compare
TIOCC9, TIOCD9 output/PWM output pins.
TIOCAL10, TIOCB10 110 The TGRA10 and TGRB10 input capture input/output compare
output/PWM output pins.
TIOCA1l, TIOCB11 I/0 The TGRA11 and TGRB11 input capture input/output compare
output/PWM output pins.
TCLKE, TCLKF Input Input pins for external clock signals.
TCLKG, TCLKH
Programmable pulse POO0 to PO31 Output Output pins for the pulse signals.
generator
8-bit timer TMOO to TMO3 Output Output pins for the compare match signals.
TMCIO to TMCI3 Input Input pins for the external clock signals that drive for the
counters.
TMRIO to TMRI3 Input Input pins for the counter-reset signals.

Serial communications
interface (SClc)

e Asynchronous mode/clock synchronous mode

May 13, 2014

SCKO to SCK11 110 Input/output pins for clock signals.
RXDO to RXD11 Input Input pins for data reception.
TXDO to TXD11 Output  Output pins for data transmission.
CTSO# to CTS11# Input Transmit/receive start control input pins
RTSO0# to RTS11# Output  Transmit/receive start control output pins
¢ Simple 12C mode
SSCLO to SSCL11 1/0 Input/output pins for the 12C clock
SSDAO to SSDA11 1/0 Input/output pins for the 12C data

Serial communications o Simple SPI mode

interface (SClc) SCKO to SCK11 110 Input/output pins for the clock
SMISOO0 to SMISO11 /0 Input/output pins for slave transmit data.
SMOSIO to SMOSI11 /0 Input/output pins for master transmit data.
SSO0# to SS11# Input Input pins for chip select signals
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RX63N Group, RX631 Group 1. Overview
A B ¢ D E F G H J K L M N
13| PE3 PE4 &S] PE6 P67 PA2 PA4 PA7 PB1 PB5 &S] vce P74 | 13
12| PE1 PE2 P70 PE5 P65 PALl vce PBO PB2 PB6 P73 PC1 P75 | 12
11| P62 P61 PEO vce P66 VSS PA6 P71 PB4 PB7 pC2 PCO PC3 | 11
10| Vss vce P63 PE7 PAO PA3 PA5 P72 PB3 P76 pC4 P77 P82 | 10
9| PD6 PD4 PD7 P64 P80 PC5 P81 PC7 |9
RX63N Group
8| PD2 PDO PD3 P60 RX631 Group vce P83 PC6 vss |8
7| P2 | Por | PD1 | PD5 (145-pin TFLGA) P51 | P52 | P50 | P55 |7
(Top perspective view)
VSS_ | UsBO_
6| P90 P47 A P93 P53 P56 USB DP 6
VCC_ | USBO_
5| P45 P43 P46 vce P44 P54 P13 USE oM | 8
4| P42 |VREFLO| P41 PO1 EMLE | VBATT |BSCANP| P35 P30 P15 P24 P12 P14 | 4
MD/
3| P40 PO5 |VREFHO| P03 PJ5 PJ3 FNeD | VSS P32 P31 P16 P86 P87 | 3
2| PO7 | AvCCO | PO2 PF5 VCL | XCOUT | RES# | VvCC P33 P26 P23 P17 P20 |2
1| AVSSO | VREFH | VREFL | P00 VSS XCIN | XTAL | EXTAL | P34 P27 P25 P22 P21 |1
A B c D E F G H J K L M N
Note:  This figure indicates the power supply pins and 1/O port pins. For the pin configuration,
see Table 1.7, List of Pins and Pin Functions (145-Pin TFLGA).
Figure 1.6 Pin Assignment (145-Pin TFLGA)
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RX63N Group, RX631 Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (2/5)
Pin Number Timer Communications
Power Supply Bus (ETHERC, SClc, SCid,
176-Pin Clock System EXDMAC (MTU, TPU, TMR, PPG, RSPI, RIIC, CAN, IEB, S12AD,
LQFP Control 1/0 Port SDRAMC RTC, POE) USB, and PDC) Interrupt AD, DA
41 VSS
42 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTS0#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3/
USBO_DPUPE/PIXD7
43 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/USBO_DRPD/
TIOCC3/TMO0/PO2 PIXD6
44 P21 MTIOC1B/TIOCA3/ RXD0/SMISO0/SSCLO/ IRQ9
TMCI0/PO1 SCL1/USBO_EXICEN/
PIXD5
45 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1/USBO_ID/PIXD4
46 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POES8# IETXD/USB1_VBUS/
PIXD3
47 P87 TIOCA2 PIXD2
48 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ SMISO3/SSDA1/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
49 P86 TIOCAO PIXD1
50 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ IRQ5
TIOCB2/TCLKB/TMCI2/ SSCL1/CRX1-DS/
PO13 USB1_DPUPE/PIXDO
51 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCB5/TCLKA/TMRI2/ CTX1/USBO_DPUPE/
PO15 USBO_OVRCURA
52 P85
53 P13 MTIOCOB/TIOCAS5/TMO3/ | TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
PO13 SDAO[FM+]
54 P12 MTIC5U/TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
55 P11 MTIC5V/TMCI3 SCK2 IRQ1
56 P10 MTIC5W/TMRI3 IRQO
57 VCC_USB
58 USBO_DM
59 USBO_DP
60 VSS_USB
61 P57 WAIT#HWR3#/
BC3#/EDREQ1
62 P56 WR2#/BC2#/ MTIOC3C/TIOCAL
EDACK1
63 USB1_DM
64 USB1_DP
65 VCC_USB
66 P55 WAIT#/ MTIOC4D/TMO3 ET_EXOUT/CRX1 IRQ10
EDREQO
67 P54 ALE/EDACKO MTIOC4B/TMCI1 ET_LINKSTA/CTS2#/
RTS2#/SS2#/CTX1
68 pP53*1 BCLK
69 P84
70 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
71 P51 WR1#/BC1#/ SCK2/sSLB2
WAIT#

RO1DS0098EJ0180 Rev.1.80
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RX63N Group, RX631 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (145-Pin TFLGA) (4/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCld, S12AD
145-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
TFLGA System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
L3 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ | SMISO3/SSDA1/SSCL3/
PO14/RTCOUT MOSIA/SCL2-DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
L4 P24 CS4#/EDREQ1 | MTIOC4A/MTCLKA/ SCK3/USBO_VBUSEN/
TIOCB4/TMRI1/PO4 PIXCLK
L5 P13 MTIOCOB/TIOCAS5/ TXD2/SMOSI2/SSDA2/ IRQ3 ADTRG#
TMO3/PO13 SDAO[FM+]
L6 P56 EDACK1 MTIOC3C/TIOCAL
L7 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
L8 TRCLK P83 EDACK1 MTIOC4C CTS10#/RTS10#/SS10#/
ET_CRS/RMIl_CRS_DV
L9 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA/
WAIT# TIOCD6/TCLKF/TMRI2/ | ET_ETXD2
PO29
L10 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TIOCC6/TCLKE/TMCI1/ | SS8#/SSLAO/ET_TX_CLK
PO25/POEO#
L11 PC2 A18 MTIOC4B/TCLKA/PO21 | RXD5/SMISO5/SSCL5/
SSLA3/IERXD/ET_RX_DV
L12 P73 CS3# PO16 ET_WOL
L13 VSS
M1 P22 EDREQO MTIOC3B/MTCLKC/ SCKO0/USBO_DRPD/PIXD6
TIOCC3/TMO0/PO2
M2 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ | SSDA3/MISOA/SDA2-DS/
PO15/POES8H# IETXD/PIXD3
M3 P86 TIOCAO PIXD1
M4 P12 TMCI1 RXD2/SMISO2/SSCL2/ IRQ2
SCLO[FM+]
M5 VCC_USB
M6 VSS_USB
M7 P50 WRO#/WR# TXD2/SMOSI2/SSDA2/
SSLB1
M8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ IRQ13
TIOCA6/TMCI2/PO30 MOSIA/ET_ETXD3
M9 TRDATA1 P81 EDACKO MTIOC3D/PO27 RXD10/SMISO10/SSCL10/
ET_ETXDO/RMII_TXDO
M10 P77 CS7# PO23 TXD11/SMOSI11/SSDA11/
ET_RX_ER/RMII_RX_ER
M11 PCO Al6 MTIOC3C/TCLKC/PO17 | CTS5#/RTS5#/SS5#/ IRQ14
SSLA1/SCL3/ET_ERXD3
M12 PC1 Al7 MTIOC3A/TCLKD/PO18 | SCK5/SSLA2/SDA3/ IRQ12
ET_ERXD2
M13 VCC
N1 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO/ IRQ9
TMCIO/PO1 SCL1/USBO_EXICEN/
PIXD5
N2 P20 MTIOC1A/TIOCB3/ TXDO/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1/USBO_ID/PIXD4
N3 P87 TIOCA2 PIXD2
N4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCBS5/TCLKA/TMRI2/ | CTX1/USBO_DPUPE/
PO15 USBO_OVRCURA
N5 USB0O_DM
N6 USBO_DP
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RX63N Group, RX631 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (2/5)
Pin No. Timers Communications
Power Supply Bus (ETHERC, SClc, SCId, S12AD
144-pin Clock EXDMAC (MTU, TPU, TMR, PPG, | RSP, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port SDRAMC RTC, POE) USB, and PDC) Interrupt DA
36 P21 MTIOC1B/TIOCA3/ RXDO/SMISO0/SSCLO/ | IRQ9
TMCIO/PO1 SCL1/USBO_EXICEN/
PIXD5
37 P20 MTIOCI1A/TIOCB3/ TXDO/SMOSIO/SSDAO/ | IRQ8
TMRIO/POO SDA1/USBO_ID/PIXD4
38 P17 MTIOC3A/MTIOC3B/ | SCKL/TXD3/SMOSI3/ | IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ | SSDA3/MISOA/SDA2-
PO15/POES# DS/IETXD/PIXD3
39 P87 TIOCA2 PIXD2
40 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ | IRQ6 ADTRGO#
TIOCBL/TCLKC/TMO2/ | SMISO3/SSDAL/
PO14/RTCOUT SSCL3/MOSIA/SCL2-
DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
41 P86 TIOCAO PIXD1
42 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | IRQ5
TIOCB2/TCLKB/ SSCL1/CRX1-DS/
TMCI2/PO13 PIXDO
43 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1# | IRQ4
TIOCBS/TCLKA/ CTX1/USBO_DPUPE/
TMRI2/PO15 USBO_OVRCURA
44 P13 MTIOCOB/TIOCAS/ TXD2/SMOSI2/SSDA2/ | IRQ3 ADTRG#
TMO3/PO13 SDAO[FM+]
45 P12 TMCI1 RXD2/SMISO2/SSCL2/ | IRQ2
SCLO[FM+]
46 VCC_USB
47 USBO_DM
48 USBO_DP
49 VSS_USB
50 P56 EDACK1 MTIOC3C/TIOCAL
51 TRDATA3 P55 WAIT# MTIOC4D/TMO3 CRX1/ET_EXOUT IRQ10
EDREQO
52 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#]
CTXL/ET_LINKSTA
53 P53*1 BCLK
54 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
55 P51 WR1#/BC1#/ SCK2/SSLB2
WAIT#
56 P50 WRO#WR# TXD2/SMOSI2/SSDA2/
SSLB1
57 VSsS
58 TRCLK P83 EDACK1 MTIOC4C CTS10#/RTS10#/
SS10#/ET_CRS/
RMII_CRS_DV
59 \Yele
60 PC7 A23/CS0# MTIOC3A/MTCLKB/ TXD8/SMOSI8/SSDA8/ | IRQ14
TIOCB6/TMO2/PO31 | MISOA/ET_COL
61 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/ | IRQ13
TIOCAB/TMCI2/PO30 | MOSIA/ET_ETXD3
62 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA/
WAIT# TIOCD6/TCLKF/ ET_ETXD2
TMRI2/PO29
63 TRSYNC P82 EDREQ1 MTIOC4A/PO28 TXD10/SMOSI10/
SSDAL0/ET_ETXD1/
RMII_TXD1
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RX63N Group, RX631 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (1/4)
Pin No. Timers Communications
Power Supply (ETHERC, SClc, SCld, S12AD
100-pin Clock Bus (MTU, TPU, TMR, PPG, | RSPI, RIIC, CAN, IEB, AD
LQFP System Control | I/O Port EXDMAC RTC, POE) USB) Interrupt DA
1 VREFH
2 EMLE
3 VREFL
4 PJ3 MTIOC3C CTS6#/RTS6#/CTSO0#/
RTSO#/SS6#/SS0#
5 VCL
6 VBATT
7 MD/FINED
8 XCIN
9 XCOUT
10 RES#
11 XTAL P37
12 VSS
13 EXTAL P36
14 VCC
15 P35 NMI
16 TRST# P34 MTIOCOA/TMCI3/ SCK6/SCKO0/ IRQ4
PO12/POE2# USBO_DPRPD
17 P33 MTIOCOD/TIOCDO/ RXD6/RXD0O/SMISO6/ IRQ3-DS
TMRI3/PO11/POE3# SMISO0/SSCL6/
SSCLO/CRX0*1
18 P32 MTIOCOC/TIOCCO/ TXD6/TXDO/SMOSI6/ IRQ2-DS
TMO3/PO10/RTCOUT/ | SMOSIO/SSDA6/
RTCIC2 SSDAOQ/CTX0*Y/
USBO_VBUSEN
19 T™MS P31 MTIOCA4D/TMCI2/PO9/ | CTS1#/RTS1#/SS1#/ IRQ1-DS
RTCIC1 SSLB0/USBO_DPUPE
20 TDI P30 MTIOC4B/TMRI3/PO8/ | RXD1/SMISO1/SSCL1/ | IRQO-DS
RTCICO/POE8# MISOB/USBO_DRPD
21 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB
22 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDAL/
MOSIB
23 P25 CS5#/EDACK1 | MTIOC4C/MTCLKB/ RXD3/SMISO3/SSCL3/ ADTRGO#
TIOCA4/PO5 USBO_DPRPD
24 P24 CS4#/EDREQ1 | MTIOC4A/MTCLKA/ SCK3/USBO_VBUSEN
TIOCB4/TMRI1/PO4
25 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO0#/
TIOCD3/PO3 SMOSI3/SS0#/SSDA3/
USBO_DPUPE
26 P22 EDREQO MTIOC3B/MTCLKC/ SCK0/USB0O_DRPD
TIOCC3/TMO0/PO2
27 P21 MTIOC1B/TIOCA3/ RXD0/SMISO0/SSCLO/ | IRQ9
TMCI0/PO1 USBO_EXICEN
28 P20 MTIOC1A/TIOCB3/ TXDO/SMOSIO/SSDAO/ | IRQ8
TMRIO/POO USBO_ID
29 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ | SSDA3/MISOA/SDA2-
PO15/POES8# DS/IETXD
30 P16 MTIOC3C/MTIOC3D/ TXD1/RXD3/SMOSI1/ IRQ6 ADTRGO#
TIOCB1/TCLKC/TMO2/ | SMISO3/SSDA1/
PO14/RTCOUT SSCL3/MOSIA/SCL2-
DS/IERXD/
USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
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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.

RO1DS0098EJ0180 Rev.1.80 RENESAS Page 75 of 208
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RX63N Group, RX631 Group 4. 1/0 Registers

4. I/O Registers

This section gives information on the on-chip 1/0 register addresses. The information is given as shown below. Notes on
writing to registers are also given at the end.

(1) /O register addresses (address order)

Registers are listed from the lower allocation addresses.

e Registers are classified according to module symbols.

e The number of access cycles indicates the number of cycles based on the specified reference clock.

e Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses

must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and
subsequent operations cannot be guaranteed.

(2) Notes on writing to I/O registers

When writing to an 1/0 register, the CPU starts executing the subsequent instruction before completing 1/O register write.
This may cause the subsequent instruction to be executed before the post-update 1/0 register value is reflected on the
operation.

As described in the following examples, special care is required for the cases in which the subsequent instruction must be
executed after the post-update 1/0O register value is actually reflected.

[Examples of cases requiring special care]

e The subsequent instruction must be executed while an interrupt request is disabled with the IEN] bit in IERn of the
ICU (interrupt request enable bit) cleared to 0.

e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

In the above cases, after writing to an 1/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(&) Write to an I/O register.

(b) Read the value from the 1/O register to a general register.

(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

[Instruction examples]
o Byte-size I/O registers

MOV.L #SFR_ADDR, R1
MOV.B #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

e Word-size 1/O registers

MOV.L #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1].W, R1

;; Next process

RO1DS0098EJ0180 Rev.1.80 RENESAS Page 78 of 208
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RX63N Group, RX631 Group 4. 1/0 Registers

e Longword-size 1/O registers

MOV.L #SFR_ADDR, R1
MOV.L #SFR_DATA, [R1]
CMP [R1]L,R1

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the 1/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/O Registers

For the number of 1/O register access cycles, refer to Table 4.1, List of I/O Registers (Address Order).
The number of access cycles to 1/O registers is obtained by following equation.*1

Number of access cycles to 1/0 registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral busses 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 or registers for the external bus control unit (except
for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK, BCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access states shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided
clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is added to the number of
access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the instruction fetching
to the external memory or bus access from the different bus master (DMAC or DTC).

(4) Restrictions in Relation to RMPA and String-Manipulation Instructions

The allocation of data to be handled by RMPA or string-manipulation instructions to 1/O registers is prohibited, and
operation is not guaranteed if this restriction is not observed.
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (2/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 201Ch | DMACO DMA transfer enable register DMCNT 8 8 2 ICLK DMACA
0008 201Dh | DMACO DMA software start register DMREQ 8 8 2 ICLK DMACA
0008 201Eh DMACO DMA status register DMSTS 8 8 2 ICLK
0008 201Fh | DMACO DMA activation source flag control register DMCSL 8 8 2ICLK
0008 2040h DMAC1 DMA source address register DMSAR 32 32 2 ICLK
0008 2044h | DMAC1 DMA destination address register DMDAR 32 32 2ICLK
0008 2048h DMAC1 DMA transfer count register DMCRA 32 32 2 ICLK
0008 204Ch | DMAC1 DMA block transfer count register DMCRB 16 16 2ICLK
0008 2050h DMAC1 DMA transfer mode register DMTMD 16 16 2 ICLK
0008 2053h DMAC1 DMA interrupt setting register DMINT 8 8 2ICLK
0008 2054h DMAC1 DMA address mode register DMAMD 16 16 2 ICLK
0008 205Ch | DMAC1 DMA transfer enable register DMCNT 8 8 2ICLK
0008 205Dh | DMAC1 DMA software start register DMREQ 8 8 2 ICLK
0008 205Eh | DMAC1 DMA status register DMSTS 8 8 2ICLK
0008 205Fh DMAC1 DMA activation source flag control register DMCSL 8 8 2 ICLK
0008 2080h DMAC2 DMA source address register DMSAR 32 32 2ICLK
0008 2084h | DMAC2 DMA destination address register DMDAR 32 32 2 ICLK
0008 2088h DMAC2 DMA transfer count register DMCRA 32 32 2ICLK
0008 208Ch | DMAC2 DMA block transfer count register DMCRB 16 16 2 ICLK
0008 2090h DMAC2 DMA transfer mode register DMTMD 16 16 2ICLK
0008 2093h DMAC2 DMA interrupt setting register DMINT 8 8 2 ICLK
0008 2094h DMAC2 DMA address mode register DMAMD 16 16 2ICLK
0008 209Ch | DMAC2 DMA transfer enable register DMCNT 8 8 2 ICLK
0008 209Dh | DMAC2 DMA software start register DMREQ 8 8 2 ICLK
0008 209Eh DMAC2 DMA status register DMSTS 8 8 2 ICLK
0008 209Fh | DMAC2 DMA activation source flag control register DMCSL 8 8 2ICLK
0008 20COh | DMAC3 DMA source address register DMSAR 32 32 2 ICLK
0008 20C4h | DMAC3 DMA destination address register DMDAR 32 32 2ICLK
0008 20C8h | DMAC3 DMA transfer count register DMCRA 32 32 2 ICLK
0008 20CCh | DMAC3 DMA block transfer count register DMCRB 16 16 2ICLK
0008 20D0Oh | DMAC3 DMA transfer mode register DMTMD 16 16 2 ICLK
0008 20D3h | DMAC3 DMA interrupt setting register DMINT 8 8 2ICLK
0008 20D4h | DMAC3 DMA address mode register DMAMD 16 16 2 ICLK
0008 20DCh | DMAC3 DMA transfer enable register DMCNT 8 8 2ICLK
0008 20DDh | DMAC3 DMA software start register DMREQ 8 8 2 ICLK
0008 20DEh | DMAC3 DMA status register DMSTS 8 8 2ICLK
0008 20DFh | DMAC3 DMA activation source flag control register DMCSL 8 8 2 ICLK
0008 2200h DMAC DMACA module activation register DMAST 8 8 2ICLK
0008 2400h DTC DTC control register DTCCR 8 8 2 ICLK DTCa
0008 2404h DTC DTC vector base register DTCVBR 32 32 2ICLK
0008 2408h DTC DTC address mode register DTCADMOD 8 8 2 ICLK
0008 240Ch | DTC DTC module start register DTCST 8 8 2ICLK
0008 240Eh DTC DTC status register DTCSTS 16 16 2 ICLK
0008 2800h EXDMACO | EXDMA source address register EDMSAR 32 32 1,2 BCLK EXDMACa
0008 2804h EXDMACO EXDMA destination address register EDMDAR 32 32 1, 2 BCLK
0008 2808h EXDMACO | EXDMA transfer count register EDMCRA 32 32 1,2 BCLK
0008 280Ch EXDMACO EXDMA block transfer count register EDMCRB 16 16 1, 2 BCLK
0008 2810h EXDMACO | EXDMA transfer mode register EDMTMD 16 16 1,2 BCLK
0008 2812h EXDMACO | EXDMA output setting register EDMOMD 8 8 1,2 BCLK
0008 2813h EXDMACO | EXDMA interrupt setting register EDMINT 8 8 1,2 BCLK
0008 2814h EXDMACO EXDMA address mode register EDMAMD 32 32 1, 2 BCLK
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4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (29/50)
Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 C000h PORTO Port direction register PDR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C001h | PORT1 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C002h PORT2 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 C003h | PORT3 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C004h PORT4 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO05h | PORTS Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C006h PORT6 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO07h | PORT?7 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C008h PORT8 Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0%h | PORT9 Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOAh | PORTA Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 CO0OBh | PORTB Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOCh | PORTC Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COODh | PORTD Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 COOEh | PORTE Port direction register PDR 8 8 2,3 PCLKB 2 ICLK
0008 COOFh | PORTF Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C010h | PORTG Port direction register PDR 8 8 2,3PCLKB 2 ICLK
0008 C012h | PORTJ Port direction register PDR 8 8 2,3 PCLKB 2ICLK
0008 C020h | PORTO Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO21h | PORT1 Port output data register PODR 8 8 2, 3 PCLKB 2ICLK
0008 C022h | PORT2 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C023h | PORT3 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C024h | PORT4 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C025h | PORT5 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C026h | PORT6 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO27h | PORT7 Port output data register PODR 8 8 2,3 PCLKB 2ICLK
0008 C028h | PORTS8 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02%h | PORT9 Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Ah | PORTA Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Bh | PORTB Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Ch | PORTC Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C02Dh | PORTD Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Eh | PORTE Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO2Fh | PORTF Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 CO30h | PORTG Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C032h | PORTJ Port output data register PODR 8 8 2,3 PCLKB 2 ICLK
0008 C040h | PORTO Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C041h | PORT1 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C042h | PORT2 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C043h | PORT3 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C044h PORT4 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C045h | PORT5 Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (37/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0009 1428h | CAN1 Mask invalid register MKIVLR 32 8,16,32 | 2,3 PCLKB 2 ICLK CAN
0009 142Ch | CAN1 Mailbox interrupt enable register MIER 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 1820h CAN1 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK
to 0009
183Fh
0009 1840h | CAN1 Control register CTLR 16 8,16 2,3 PCLKB 2 ICLK
0009 1842h CAN1 Status register STR 16 8,16 2,3 PCLKB 2 ICLK
0009 1844h | CAN1 Bit configuration register BCR 32 8,16,32 | 2,3 PCLKB 2 ICLK
0009 1848h CAN1 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 1849h CAN1 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ah CAN1 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 184Bh | CAN1 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2 ICLK
0009 184Ch CAN1 Error interrupt enable register EIER 8 8 2,3 PCLKB 2 ICLK
0009 184Dh | CAN1 Error interrupt factor judge register EIFR 8 8 2,3 PCLKB 2 ICLK
0009 184Eh CAN1 Receive error count register RECR 8 8 2,3 PCLKB 2 ICLK
0009 184Fh CAN1 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 1850h CAN1 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 1851h CAN1 Channel search support register CSSR 8 8 2,3 PCLKB 2 ICLK
0009 1852h CAN1 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 1853h CAN1 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2 ICLK
0009 1854h CAN1 Time stamp register TSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1856h CAN1 Acceptance filter support register AFSR 16 8,16 2,3 PCLKB 2 ICLK
0009 1858h CAN1 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
0009 2200h | CAN2 Mailbox registers 0 to 31 MBO to 31 128 8,16,32 | 2,3 PCLKB 2 ICLK
:)0009 23FFh
0009 2400h | CAN2 Mask register 0 to 7 MKRO to 7 32 8,16,32 | 2,3 PCLKB 2 ICLK
E)OOOQ 241Fh
0009 2420h CAN2 FIFO received ID compare register 0 FIDCRO 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 2424h CAN2 FIFO received ID compare register 1 FIDCR1 32 8,16,32 | 2,3PCLKB 2 ICLK
0009 2428h | CAN2 Mask invalid register MKIVLR 32 8,16,32 | 2,3 PCLKB 2ICLK
0009 242Ch | CAN2 Mailbox interrupt enable register MIER 32 8,16,32 | 2,3PCLKB 2 ICLK
0009 2820h CAN2 Message control registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK
E)OOOQ 283Fh
0009 2840h CAN2 Control register CTLR 16 8, 16 2,3 PCLKB 2 ICLK
0009 2842h | CAN2 Status register STR 16 8,16 2,3PCLKB 2ICLK
0009 2844h CAN2 Bit configuration register BCR 32 8,16,32 | 2,3 PCLKB 2 ICLK
0009 2848h CAN2 Receive FIFO control register RFCR 8 8 2,3 PCLKB 2 ICLK
0009 2849h CAN2 Receive FIFO pointer control register RFPCR 8 8 2,3 PCLKB 2ICLK
0009 284Ah | CAN2 Transmit FIFO control register TFCR 8 8 2,3 PCLKB 2 ICLK
0009 284Bh | CAN2 Transmit FIFO pointer control register TFPCR 8 8 2,3 PCLKB 2ICLK
0009 284Ch | CAN2 Error interrupt enable register EIER 8 8 2,3 PCLKB 2 ICLK
0009 284Dh | CAN2 Error interrupt factor judge register EIFR 8 8 2, 3 PCLKB 2ICLK
0009 284Eh | CAN2 Receive error count register RECR 8 8 2,3 PCLKB 2 ICLK
0009 284Fh | CAN2 Transmit error count register TECR 8 8 2,3 PCLKB 2 ICLK
0009 2850h CAN2 Error code store register ECSR 8 8 2,3 PCLKB 2 ICLK
0009 2851h CAN2 Channel search support register CSSR 8 8 2,3 PCLKB 2ICLK
0009 2852h CAN2 Mailbox search status register MSSR 8 8 2,3 PCLKB 2 ICLK
0009 2853h CAN2 Mailbox search mode register MSMR 8 8 2,3 PCLKB 2ICLK
0009 2854h CAN2 Time stamp register TSR 16 16 2,3 PCLKB 2 ICLK
0009 2856h CAN2 Acceptance filter support register AFSR 16 16 2,3 PCLKB 2ICLK
0009 2858h CAN2 Test control register TCR 8 8 2,3 PCLKB 2 ICLK
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Table 4.1 List of /0O Registers (Address Order) (48/50)

Number of Access States
Module Register Number | Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
000A 02A0h | USB1 Pipe 5 transaction counter enable register PIPESTRE 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*6
000A 02A2h | USB1 Pipe 5 transaction counter register PIPESTRN 16 16 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®
000A 0400h USB Deep standby USB transceiver control/pin monitor DPUSROR 32 32 9 PCLKB or | Rounded up
register more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)*®
000A 0404h uUsB Deep standby USB suspend/resume interrupt register DPUSR1R 32 32 9 PCLKB or | Rounded up
more to the nearest
integer
greaterthan 1
+9/
(frequency
ratio of ICLK/
PCLKB)'6
000A 0500h | PDC PDC Control Register 0 PCCRO 32 32 2, 3PCLKA 2ICLK PDC
000A 0504h | PDC PDC Control Register 1 PCCR1 32 32 2, 3PCLKA 2 ICLK
000A 0508h | PDC PDC Status Register PCSR 32 32 2, 3PCLKA 2 ICLK
000A 050Ch | PDC PDC Pin Monitor Register PCMONR 32 32 2, 3PCLKA 2 ICLK
000A 0510h | PDC PDC Receive Data Register PCDR 32 32 2, 3PCLKA 2 ICLK
000A 0514h PDC Vertical Capture Register VCR 32 32 2, 3PCLKA 2 ICLK
000A 0518h PDC Horizontal Capture Register HCR 32 32 2, 3PCLKA 2 ICLK
000C 0000h | EDMAC EDMAC mode register EDMR 32 32 5,6 PCLKA — EDMAC
000C 0008h | EDMAC EDMAC transmit request register EDTRR 32 32 5,6 PCLKA —
000C 0010h EDMAC EDMAC receive request register EDRRR 32 32 5, 6 PCLKA —
000C 0018h | EDMAC Transmit descriptor list start address register TDLAR 32 32 5,6 PCLKA —
000C 0020h | EDMAC Receive descriptor list start address register RDLAR 32 32 5, 6 PCLKA —
000C 0028h | EDMAC ETHERC/EDMAC status register EESR 32 32 5,6 PCLKA —
000C 0030h | EDMAC ETHERC/EDMAC status interrupt permission register EESIPR 32 32 5, 6 PCLKA —
000C 0038h | EDMAC Transmit/receive status copy enable register TRSCER 32 32 5, 6 PCLKA —
000C 0040h | EDMAC Receive missed-frame counter register RMFCR 32 32 5, 6 PCLKA —
000C 0048h | EDMAC Transmit FIFO threshold register TFTR 32 32 5, 6 PCLKA —
000C 0050h | EDMAC FIFO depth register FDR 32 32 5, 6 PCLKA —
000C 0058h | EDMAC Receiving method control register RMCR 32 32 5,6 PCLKA —
000C 0064h EDMAC Transmit FIFO underrun counter TFUCR 32 32 5, 6 PCLKA —
000C 0068h | EDMAC Receive FIFO overflow counter RFOCR 32 32 5,6 PCLKA —
000C 006Ch | EDMAC Independent output signal setting register IOSR 32 32 5, 6 PCLKA — EDMAC
000C 0070h | EDMAC Flow control start FIFO threshold setting register FCFTR 32 32 5, 6 PCLKA —
000C 0078h | EDMAC Receive data padding insert register RPADIR 32 32 5,6 PCLKA —
000C 007Ch | EDMAC Transmit interrupt setting register TRIMD 32 32 5, 6 PCLKA —
000C 00C8h | EDMAC Receive buffer write address register RBWAR 32 32 5,6 PCLKA —
000C 00CCh | EDMAC Receive descriptor fetch address register RDFAR 32 32 5,6 PCLKA —
000C 00D4h | EDMAC Transmit buffer read address register TBRAR 32 32 5, 6 PCLKA —
000C 00D8h | EDMAC Transmit descriptor fetch address register TDFAR 32 32 5,6 PCLKA —
RO1DS0098EJ0180 Rev.1.80 RENESANAS Page 127 of 208

May 13, 2014



RX63N Group, RX631 Group 5. Electrical Characteristics

Table 5.4 DC Characteristics (3) (for D and G Versions (-40 € Ta £ +85°C))
Conditions: VCC = AVCCO = VREFH = VCC_USB = Vgar7 = 2.7 t0 3.6 V, VREFH0 = 2.7 V to AVCCO,

VSS = AVSS0 = VREFL/VREFLO = VSS_USB =0V, Ty = Tg,

Item Symbol | Min. | Typ. | Max. Unit | Test Conditions
RAM standby voltage VraM 2.7 — — \Y
VCC rising gradient SrvCC 8.4 — 20000 us/vV
VCC falling gradient*8 SfvCcC 8.4 — — us/V

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 Va1t 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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HOCOPCR.HOCOPCNT N

[

—

HOCOCR.HCSTP

thocop

Internal power supply for HOCO _/

~_

Figure 5.9 HOCO Power Supply Control Timing
MOSCCR.MOSTP
twainosc
Main clock oscillator output & % \ / \
PLLCR2.PLLEN
PLL circuit output ’ \ ’
teLLwT1
PLL clock ’: \ ’
Figure 5.10 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has
Settled)
MOSCCR.MOSTP
tmaiNosc
Main clock oscillator output i % \ ’ \
PLLCR2.PLLEN \
" teLio N
PLL circuit output I ’8? ’ I“N\J \ ’
teLLwt2
PLL clock ’: \ ’
Figure 5.11  PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has

Settled)
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SOSCCR.SOSTP \

£
2

tsusosc
Sub-clock oscillator output W\I\J
tsusoscwro ‘ #1
Sub-clock . % \ /

Note: This is the waiting period obtained by setting the SOCCWTCR.SSTS[4:0] bits.

Figure 5.12  Sub-Clock Oscillation Start Timing

5.3.3 Timing of Recovery from Low Power Consumption Modes

Table 5.14 Timing of Recovery from Low Power Consumption Modes

Conditions: VCC = AVCCO = VREFH = VCC_USB = Vga77 = 2.7 t0 3.6 V, VREFHO = 2.7 V to AVCCQO,
VSS = AVSS0 = VREFL/IVREFLO = VSS_USB =0 V, T, = To

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc 10 — — ms Figure 5.13
after connected to operating
cancellation of main clock Main clock oscillator and tseypc 10 — — ms
software oscillator s -
PLL circuit operating
standby mode
External clock Main clock oscillator tsBYEX 1 — — ms
input to main operating
clock oscillator Main clock oscillator and tspyPE 1 — — ms
PLL circuit operating
Sub-clock oscillator operating tseysc 2 — — s
High-speed on-chip oscillator operating tseYHO — — 2 ms
Low-speed on-chip oscillator or IWDT-dedicated | tsgy o — — 800 ps
on-chip oscillator operating
Recovery time after cancellation of deep software standby mode | tpggy — — 1.0 ms Figure 5.14
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 requires the longest time of all

operating oscillators to recover is operating alone.
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Figure 5.50 RMII Reception Timing (Normal Operation)
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Figure 5.51  RMII Reception Timing (Error Occurrence)
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Figure 5.52  WOL Output Timing (RMII)
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5. Electrical Characteristics

5.4

Table 5.27

USB Characteristics

VSS = AVSSO = VREFL/VREFLO =VSS _USB=0V
PCLK =24 to 50 MHz
Ta=Topr

High drive output is selected by the drive capacity control register.

On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = VREFH = VCC_USB = 3.0 to 3.6 V, VREFHO0 = 3.0 V to AVCCO

Item Symbol Min. Max. Unit Test Conditions
Input Input high level voltage Vi 2.0 — \%
characteristics Input low level voltage Vi — 0.8 \Y
Differential input sensitivity Vol 0.2 — Y, | DP — DM |
Differential common mode range Vem 0.8 2.5 \
Output Output high level voltage Vor 2.8 3.6 \% lon =—200 pA
characteristics Output low level voltage VoL 0.0 0.3 \ loL=2mA
Cross-over voltage Vcrs 13 2.0 \ Figure 5.61
Rise time tr 4 20 ns
Fall time tLs 4 20 ns
Rise/fall time ratio t /b 90 111.11 % t /b
Output resistance ZpRrv 28 44 Q Rs=220Q
included
Figure 5.61 DP and DM Output Timing (Full-Speed)
Observation
point
dp 220
dp Y
LI
; 50 pF
dm 220
% 50 pF
Figure 5.62  Test Circuit (Full-Speed)
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RX63N Group, RX631 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.] |
P-TFLGAB4-6x6-0.65 | PTLG00B4JA-A | 64F0G | 007g |
=
D e
s .- T
‘ ] \
| : qéEooooc .
| <| O 00000944
| | 00000000 |
Sl | |l < oocoo0o00l
aa o 00000000
| ¢ O0O00I0O00O0
| | 00000000
» HLOO00000O0
‘ I Q ‘ Dimension in Millimeters
“ 12 3 4 5 6 71 8 Symbol [ \Min T Nom | Max
alv] Index mark Index mark D|— |60 —
(Laser mark) E JE— 6.0 J—
vV |—1]—1015
w | — ] —1020
Al — | — 1105
[e] | — | 065 —
b 10.31]0.35]0.39
bs [ 0.39] 0.43] 047
X | — [ —10.08
y |—|—1]0.10
Figure H 64-pin TFLGA (PTLG0064JA-A)
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REVISION HISTORY

Classifications
- Items with Technical Update document number: Changes according to the corresponding issued Technical Update
- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Description
Rev. Date P Classification
Page | Summary
1.80 |May 13. 2014 |Features
1 ‘Operating temp. range chaged, Unique ID added
1. Overview
2to7 Table 1.1 Outline of Specifications: Operating temperature changed, Unique ID
and Note 2, added
8 Table 1.2 Comparison of Functions for Different Packages: Unique ID, added
9to 16 |Table 1.3 List of Products, changed and Note 2, added TN-RX*-A092A/J
17 Figure 1.1 How to Read the Product Part Number: Operating temperature range,
changed
19, 23 Table 1.4 Pin Functions: VBATT and USB power pins, changed

3. Address Space

76

Figure 3.1 Memory Map in Each Operating Mode, changed

TN-RX*-A081A/E

77

Figure 3.2 Correspondence between External Address Spaces and CS Areas (In
On-Chip ROM Disabled Extended Mode), changed

TN-RX*-A081A/E

5. Electrical Characteristics

130 Table 5.1 Absolute Maximum Ratings: Operating temperature, changed
131 Table 5.2 DC Characteristics (1): Note 1, chaged
133 to 134 |Table 5.4 DC Characteristics (3) (for D and G Versions (-40 < Ta < +85°C)): Title
13510 136 |Table 5.5 DC Characteristics (4) (for G Version (-85 < Ta < +105°C)), added
1921 Table 5.12 Clock Timing (Except for Sub-Clock Related): LOCO changed to TN-RX*-A097A/J
LOCO and IWDTCLKB
144 Figure 5.6 LOCO, IWDTCLK Clock Oscillation Start Timing, added TN-RX*-A097A/J
189 Figure 5.68 Battery Backup Function Characteristics changed

All trademarks and registered trademarks are the property of their respective owners.
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