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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

Table 1.3 List of Products (2/8)
ROM RAM E2 Data Operating Operating

Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range

RX63N R5F563NDDDLK  PTLGO0145KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C

(Dversion) “ooroEaNBCDLK  PTLGO145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDLK ~ PTLGO145KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDLK  PTLGO145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDLK  PTLGO145KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFHDFB  PLQPO0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFDDFB ~ PLQPO0144KA-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKHDFB  PLQP0144KA-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKDDFB  PLQP0144KA-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDFB  PLQPO0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDFB  PLQPO0144KA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJHDFB PLQP0144KA-A*1 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJDDFB PLQP0144KA-A*1 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGHDFB  PLQP0144KA-A*1 15 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGDDFB  PLQP0144KA-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDFB  PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDFB  PLQP0144KA-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NYHDFB  PLQPO0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NYDDFB  PLQPO0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWHDFB  PLQPO0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NWDDFB  PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDFB  PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDFB  PLQP0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDFB  PLQPO0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDFB  PLQPO0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDLJ PTLGO0100JA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDLJ PTLGO0100JA-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDLJ PTLGO100JA-A*l 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDLJ PTLGO100JA-A*l 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBCDLJ PTLGO0100JA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NBDDLJ PTLGO0100JA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NACDLJ PTLGO0100JA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NADDL)  PTLGO100JA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFHDFP  PLQPO0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NFDDFP  PLQPO0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKHDFP  PLQP0100KB-A*1 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NKDDFP  PLQP0100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NECDFP  PLQP0100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NEDDFP  PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJHDFP PLQP0100KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NJDDFP PLQP0100KB-A*l 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGHDFP  PLQP0100KB-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NGDDFP  PLQP0100KB-A*1 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDCDFP  PLQP0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
R5F563NDDDFP  PLQPO0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +85°C
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RX63N Group, RX631 Group 1. Overview
Table 1.3 List of Products (8/8)
ROM RAM E2 Data Operating Operating
Group Part No. Package Capacity Capacity Flash Frequency (Max.) Temp. Range
RX631 R5F5631GDGFB  PLQPO0144KA-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
(G version) " RF5631DDGFE  PLQPO144KA-A  15Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631YDGFB PLQPO0144KA-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631WDGFB  PLQP0144KA-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631BDGFB PLQPO0144KA-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631ADGFB PLQPO0144KA-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56318SGFB PLQPO0144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56318DGFB PLQPO144KA-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56317SGFB PLQPO144KA-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56317DGFB PLQPO144KA-A 384 Kbytes 128 Kbhytes 32 Kbytes 100 MHz -40 to +105°C
R5F56316SGFB PLQPO144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56316DGFB PLQPO144KA-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631FDGFP  PLQP0100KB-A 2 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631KDGFP PLQPO100KB-A 2 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631EDGFP PLQPO100KB-A 2 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631JDGFP PLQP0O100KB-A 1.5 Mbytes 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631GDGFP  PLQPO0100KB-A 1.5 Mbytes 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631DDGFP  PLQPO0100KB-A 1.5 Mbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631YDGFP PLQPO100KB-A 1 Mbyte 256 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631WDGFP  PLQP0100KB-A 1 Mbyte 192 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631BDGFP PLQPO100KB-A 1 Mbyte 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631ADGFP PLQPO100KB-A 768 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56318DGFP PLQP0O100KB-A 512 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56317DGFP PLQPO100KB-A 384 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F56316DGFP  PLQP0100KB-A 256 Kbytes 128 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631PDGFM  PLQPO0064KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631NDGFM  PLQP0064KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631MDGFM  PLQP0064KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631PDGFL PLQPO0048KB-A 512 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631NDGFL PLQPO0048KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
R5F5631MDGFL  PLQPO0048KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz -40 to +105°C
Note 1. In the planning stage

Note 2. The specifications of the temperature sensor calibration and unique ID for G-version products differ from those for other
products. For details, see section 45.2.2, Temperature Sensor Calibration Data Registers (TSCDRH, TSCDRL), section 45.3,
Using the Temperature Sensor, and section 47.2.22, Unique ID Registers n (UIDRn) (n = 0 to 15) in the User’s manual:

Hardware.
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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 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (5/5)
Pin Number Timer Communications
177-Pin
TFLGA Power Supply Bus (ETHERC, SClc, SCld,
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
P1 VSS
P2 P17 MTIOC3A/MTIOC3B/ SCK1/TXD3/SMOSI3/ IRQ7 ADTRG#
TIOCBO/TCLKD/TMO1/ SSDA3/MISOA/SDA2-DS/
PO15/POES8# IETXD/USB1_VBUS/
PIXD3
P3 P87 TIOCA2 PIXD2
P4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1#/ IRQ4
TIOCB5/TCLKA/TMRI2/ CTX1/USBO_DPUPE/
PO15 USBO_OVRCURA
P5 P10 MTIC5W/TMRI3 IRQO
P6 VCC_USB
P7 VSS_USB
P8 USB1_DP
P9 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3
P10 P83 EDACK1 MTIOC4C ET_CRS/RMII_CRS_DV/
CTS10#/RTS10#/SS10#
P11 PC6 A22/CS1# MTIOC3C/MTCLKA/ ET_ETXD3/RXD8/ IRQ13
TIOCA6/TMCI2/PO30 SMISO8/SSCL8/MOSIA
P12 PC4 A20/CS3# MTIOC3D/MTCLKC/ ET_TX_CLK/SCK5/
TIOCC6/TCLKE/TMCI1/ CTS8#/RTS8#/SS8#/
PO25/POEO# SSLAO
P13 PC2 A18 MTIOC4B/TCLKA/PO21 ET_RX_DV/RXD5/
SMISO5/SSCL5/SSLA3/
IERXD
P14 P75 CS5# PO20 ET_ERXDO/RMII_RXDO0/
SCK11
P15 VCC
R1 P21 MTIOC1B/TIOCA3/ RXDO0/SMISO0/SSCLO/ IRQ9
TMCI0/PO1 SCL1/USBO_EXICEN/
PIXD5
R2 P20 MTIOC1A/TIOCB3/ TXD0/SMOSI0/SSDAO/ IRQ8
TMRIO/POO SDA1/USBO_ID/PIXD4
R3 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
R4 P85
R5 P11 MTIC5V/TMCI3 SCK2 IRQ1
R6 USBO_DM
R7 USBO_DP
R8 USB1_DM
R9 P84
R10 VSS
R11 VCC
R12 P80 EDREQO MTIOC3B/PO26 ET_TX_EN/
RMII_TXD_EN/SCK10
R13 P76 CS6# PO22 ET_RX_CLK/REF50CK/
RXD11/SMISO11/SSCL11
R14 P74 CSa# PO19 ET_ERXD1/RMII_RXD1/
CTS11#/RTS11#/SS11#
R15 PC1 Al17 MTIOC3A/TCLKD/PO18 ET_ERXD2/SCK5/SSLA2/ | IRQ12

SDA3

Note 1. 176-pin LFBGA does not have E5 pin
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.
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RX63N Group, RX631 Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (3/5)
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
72 P50 WRO#/WR# TXD2/SMOSI2/SSDA2/
SSLB1
73 VSS
74 P83 EDACK1 MTIOC4C ET_CRS/RMII_CRS_DV/
CTS10#/RTS10#/SS10#
75 VCC
76 PC7 A23/CSO# MTIOC3A/MTCLKB/ ET_COL/TXD8/SMOSI8/ IRQ14
TIOCB6/TMO2/PO31 SSDA8/MISOA
77 PC6 A22/CS1# MTIOC3C/MTCLKA/ ET_ETXD3/RXD8/ IRQ13
TIOCA6/TMCI2/PO30 SMISO8/SSCL8/MOSIA
78 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ ET_ETXD2/SCK8/
WAIT# TIOCD6/TCLKF/TMRI2/ RSPCKA
PO29
79 P82 EDREQ1 MTIOC4A/PO28 ET_ETXD1/RMII_TXD1/
TXD10/SMOSI10/SSDA10
80 P81 EDACKO MTIOC3D/PO27 ET_ETXDO/RMII_TXDO/
RXD10/SMISO10/SSCL10
81 P80 EDREQO MTIOC3B/PO26 ET_TX_EN/
RMII_TXD_EN/SCK10
82 PC4 A20/CS3# MTIOC3D/MTCLKC/ ET_TX_CLK/SCK5/
TIOCC6/TCLKE/TMCI1/ CTS8#/RTS8#/SS8#/
PO25/POEO# SSLAO
83 PC3 Al9 MTIOC4D/TCLKB/PO24 ET_TX_ER/TXD5/
SMOSI5/SSDAS/IETXD
84 P77 CST7# PO23 ET_RX_ER/RMII_RX_ER/
TXD11/SMOSI11/SSDA11
85 P76 CS6# PO22 ET_RX_CLK/REF50CK/
RXD11/SMISO11/SSCL11
86 PC2 A18 MTIOC4B/TCLKA/PO21 ET_RX_DV/RXDS5/
SMISO5/SSCL5/SSLA3/
IERXD
87 P75 CS5# PO20 ET_ERXDO/RMII_RXDO/
SCK11
88 P74 CSa# PO19 ET_ERXD1/RMII_RXD1/
CTS11#/RTS11#/SS11#
89 PC1 Al7 MTIOC3A/TCLKD/PO18 ET_ERXD2/SCK5/SSLA2/ | IRQ12
SDA3
90 VCC
91 PCO Al6 MTIOC3C/TCLKC/PO17 ET_ERXD3/CTS5#/ IRQ14
RTS5#/SS5#/SSLAL/
SCL3
92 VSS
93 P73 CS3# PO16 ET_WOL
94 PB7 Al5 MTIOC3B/TIOCB5/PO31 ET_CRS/RMII_CRS_DV/
TXD9/SMOSI9/SSDA9
95 PB6 Al4 MTIOC3D/TIOCA5/PO30 ET_ETXD1/RMII_TXD1/
RXD9/SMISO9/SSCL9
96 PB5 Al13 MTIOC2A/MTIOC1B/ ET_ETXDO/RMII_TXDO/
TIOCB4/TMRI1/PO29/ SCK9
POE1#
97 PB4 Al12 TIOCA4/PO28 ET_TX_EN/
RMII_TXD_EN/CTS9#/
RTSO#/SS9#
98 PB3 All MTIOCOA/MTIOC4A/ ET_RX_ER/RMII_RX_ER/
TIOCD3/TCLKD/TMOO/ SCK4/SCK6
PO27/POE3#
99 PB2 Al0 TIOCC3/TCLKC/PO26 ET_RX_CLK/REF50CK/
CTSA4#/RTS4#ICTS6#/
RTS6#/SSA4#/SS6#
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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 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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RX63N Group, RX631 Group 4. 1/0 Registers

Table 4.1 List of /0 Registers (Address Order) (9/50)

Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 7128h ICU DTC activation enable register 040 DTCER040 8 8 2ICLK ICUb
0008 712Ah | ICU DTC activation enable register 042 DTCERO042 8 8 2ICLK
0008 712Bh ICU DTC activation enable register 043 DTCER043 8 8 2 ICLK
0008 712Dh | ICU DTC activation enable register 045 DTCERO045 8 8 2ICLK
0008 712Eh ICU DTC activation enable register 046 DTCER046 8 8 2 ICLK
0008 7140h ICU DTC activation enable register 064 DTCER064 8 8 2ICLK
0008 7141h ICU DTC activation enable register 065 DTCERO065 8 8 2 ICLK
0008 7142h ICU DTC activation enable register 066 DTCERO066 8 8 2ICLK
0008 7143h ICU DTC activation enable register 067 DTCERO067 8 8 2 ICLK
0008 7144h ICU DTC activation enable register 068 DTCERO068 8 8 2ICLK
0008 7145h ICU DTC activation enable register 069 DTCERO069 8 8 2 ICLK
0008 7146h ICU DTC activation enable register 070 DTCERO070 8 8 2ICLK
0008 7147h ICU DTC activation enable register 071 DTCERO071 8 8 2 ICLK
0008 7148h ICU DTC activation enable register 072 DTCERO072 8 8 2ICLK
0008 7149h ICU DTC activation enable register 073 DTCERO073 8 8 2 ICLK
0008 714Ah | ICU DTC activation enable register 074 DTCER074 8 8 2ICLK
0008 714Bh ICU DTC activation enable register 075 DTCERO075 8 8 2 ICLK
0008 714Ch | ICU DTC activation enable register 076 DTCERO076 8 8 2ICLK
0008 714Dh | ICU DTC activation enable register 077 DTCERO077 8 8 2 ICLK
0008 714Eh | ICU DTC activation enable register 078 DTCERO078 8 8 2ICLK
0008 714Fh ICU DTC activation enable register 079 DTCERO079 8 8 2 ICLK
0008 7162h ICU DTC activation enable register 098 DTCERO098 8 8 2ICLK
0008 7166h ICU DTC activation enable register 102 DTCER102 8 8 2 ICLK
0008 717Eh |ICU DTC activation enable register 126 DTCER126 8 8 2ICLK
0008 717Fh ICU DTC activation enable register 127 DTCER127 8 8 2 ICLK
0008 7180h ICU DTC activation enable register 128 DTCER128 8 8 2ICLK
0008 7181h ICU DTC activation enable register 129 DTCER129 8 8 2 ICLK
0008 7182h ICU DTC activation enable register 130 DTCER130 8 8 2ICLK
0008 7183h ICU DTC activation enable register 131 DTCER131 8 8 2 ICLK
0008 7184h ICU DTC activation enable register 132 DTCER132 8 8 2ICLK
0008 7185h ICU DTC activation enable register 133 DTCER133 8 8 2 ICLK
0008 7186h ICU DTC activation enable register 134 DTCER134 8 8 2ICLK
0008 7187h ICU DTC activation enable register 135 DTCER135 8 8 2 ICLK
0008 7188h ICU DTC activation enable register 136 DTCER136 8 8 2ICLK
0008 7189h ICU DTC activation enable register 137 DTCER137 8 8 2 ICLK
0008 718Ah | ICU DTC activation enable register 138 DTCER138 8 8 2ICLK
0008 718Bh ICU DTC activation enable register 139 DTCER139 8 8 2 ICLK
0008 718Ch | ICU DTC activation enable register 140 DTCER140 8 8 2ICLK
0008 718Dh | ICU DTC activation enable register 141 DTCER141 8 8 2 ICLK
0008 718Eh | ICU DTC activation enable register 142 DTCER142 8 8 2ICLK
0008 718Fh ICU DTC activation enable register 143 DTCER143 8 8 2 ICLK
0008 7190h ICU DTC activation enable register 144 DTCER144 8 8 2ICLK
0008 7191h ICU DTC activation enable register 145 DTCER145 8 8 2 ICLK
0008 7194h ICU DTC activation enable register 148 DTCER148 8 8 2ICLK
0008 7195h ICU DTC activation enable register 149 DTCER149 8 8 2 ICLK
0008 7196h ICU DTC activation enable register 150 DTCER150 8 8 2ICLK
0008 7197h ICU DTC activation enable register 151 DTCER151 8 8 2 ICLK
0008 7198h ICU DTC activation enable register 152 DTCER152 8 8 2ICLK
0008 7199h ICU DTC activation enable register 153 DTCER153 8 8 2 ICLK
0008 719Ah | ICU DTC activation enable register 154 DTCER154 8 8 2ICLK
0008 719Bh ICU DTC activation enable register 155 DTCER155 8 8 2 ICLK
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4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (20/50)
Number of Access States
Module Register Number |[Access Related
Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 8368h RIIC3 12C bus status register 1 ICSR1 8 8 2,3 PCLKB 2 ICLK RSPI
0008 8369h RIIC3 12C bus status register 2 ICSR2 8 8 2,3 PCLKB 2ICLK
0008 836Ah | RIIC3 Slave address register LO SARLO 8 8 2,3 PCLKB 2ICLK
0008 836Bh | RIIC3 Slave address register U0 SARUO 8 8 2,3 PCLKB 2ICLK
0008 836Ch [ RIIC3 Slave address register L1 SARL1 8 8 2,3 PCLKB 2ICLK
0008 836Dh | RIIC3 Slave address register Ul SARU1 8 8 2,3 PCLKB 2ICLK
0008 836Eh [ RIIC3 Slave address register L2 SARL2 8 8 2,3 PCLKB 2ICLK
0008 836Fh | RIIC3 Slave address register U2 SARU2 8 8 2,3 PCLKB 2ICLK
0008 8370h RIIC3 12C bus bit rate low-level register ICBRL 8 8 2,3 PCLKB 2ICLK
0008 8371h RIIC3 12C bus bit rate high-level register ICBRH 8 8 2,3 PCLKB 2 ICLK
0008 8372h RIIC3 12C bus transmit data register ICDRT 8 8 2,3 PCLKB 2ICLK
0008 8373h RIIC3 12C bus receive data register ICDRR 8 8 2,3 PCLKB 2 ICLK
0008 8380h RSPIO RSPI control register SPCR 8 8 2,3 PCLKB 2ICLK
0008 8381h RSPIO RSPI slave select polarity register SSLP 8 8 2,3 PCLKB 2 ICLK
0008 8382h RSPIO RSPI pin control register SPPCR 8 8 2,3 PCLKB 2ICLK
0008 8383h RSPIO RSPI status register SPSR 8 8 2,3 PCLKB 2 ICLK
0008 8384h RSPIO RSPI data register SPDR 32 16, 32 2,3 PCLKB 2ICLK
0008 8388h RSPIO RSPI sequence control register SPSCR 8 8 2,3 PCLKB 2 ICLK
0008 8389h RSPIO RSPI sequence status register SPSSR 8 8 2,3 PCLKB 2 ICLK
0008 838Ah RSPIO RSPI bit rate register SPBR 8 8 2,3 PCLKB 2ICLK
0008 838Bh RSPIO RSPI data control register SPDCR 8 8 2,3 PCLKB 2ICLK
0008 838Ch | RSPIO RSPI clock delay register SPCKD 8 8 2,3PCLKB 2ICLK
0008 838Dh [ RSPIO RSPI slave select negation delay register SSLND 8 8 2,3 PCLKB 2ICLK
0008 838Eh | RSPIO RSPI next-access delay register SPND 8 8 2,3 PCLKB 2ICLK
0008 838Fh RSPIO RSPI control register 2 SPCR2 8 8 2,3PCLKB 2ICLK
0008 8390h RSPIO RSPI command register 0 SPCMDO 16 16 2,3 PCLKB 2 ICLK
0008 8392h RSPIO RSPI command register 1 SPCMD1 16 16 2,3PCLKB 2ICLK
0008 8394h RSPIO RSPI command register 2 SPCMD2 16 16 2,3 PCLKB 2 ICLK
0008 8396h RSPIO RSPI command register 3 SPCMD3 16 16 2,3PCLKB 2ICLK
0008 8398h RSPIO RSPI command register 4 SPCMD4 16 16 2,3 PCLKB 2 ICLK
0008 839Ah RSPIO RSPI command register 5 SPCMD5 16 16 2,3PCLKB 2ICLK
0008 839Ch | RSPIO RSPI command register 6 SPCMD6 16 16 2,3 PCLKB 2 ICLK RSPI
0008 839Eh RSPIO RSPI command register 7 SPCMD7 16 16 2,3PCLKB 2ICLK
0008 83A0h RSPI1 RSPI control register SPCR 8 8 2,3 PCLKB 2 ICLK
0008 83A1h RSPI1 RSPI slave select polarity register SSLP 8 8 2,3 PCLKB 2 ICLK
0008 83A2h RSPI1 RSPI pin control register SPPCR 8 8 2,3 PCLKB 2ICLK
0008 83A3h RSPI1 RSPI status register SPSR 8 8 2,3 PCLKB 2ICLK
0008 83A4h RSPI1 RSPI data register SPDR 32 16, 32 2,3 PCLKB 2 ICLK
0008 83A8h RSPI1 RSPI sequence control register SPSCR 8 8 2,3 PCLKB 2 ICLK
0008 83A%h RSPI1 RSPI sequence status register SPSSR 8 8 2,3 PCLKB 2 ICLK
0008 83AAh | RSPI1 RSPI bit rate register SPBR 8 8 2,3PCLKB 2ICLK
0008 83ABh | RSPI1 RSPI data control register SPDCR 8 8 2,3 PCLKB 2 ICLK
0008 83ACh | RSPI1 RSPI clock delay register SPCKD 8 8 2,3PCLKB 2ICLK
0008 83ADh | RSPI1 RSPI slave select negation delay register SSLND 8 8 2,3 PCLKB 2 ICLK
0008 83AEh | RSPI1 RSPI next-access delay register SPND 8 8 2,3PCLKB 2 ICLK
0008 83AFh | RSPI1 RSPI control register 2 SPCR2 8 8 2,3 PCLKB 2ICLK
0008 83B0h RSPI1 RSPI command register 0 SPCMDO 16 16 2,3 PCLKB 2 ICLK
0008 83B2h RSPI1 RSPI command register 1 SPCMD1 16 16 2,3 PCLKB 2ICLK
0008 83B4h RSPI1 RSPl command register 2 SPCMD2 16 16 2,3 PCLKB 2 ICLK
0008 83B6h RSPI1 RSPI command register 3 SPCMD3 16 16 2,3 PCLKB 2ICLK
0008 83B8h RSPI1 RSPI command register 4 SPCMD4 16 16 2,3 PCLKB 2 ICLK
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4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (26/50)
Number of Access States
Module Register Number |[Access Related

Address Symbol Register Name Symbol of Bits Size ICLK>PCLK | ICLK<PCLK | Function
0008 AOA6h SCI5 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK SClc, SCid
0008 ADA7h | SCI5 Serial extended mode register SEMR 8 8 2,3 PCLKB 2ICLK
0008 ADA8Bh | SCI5 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOASh | SCI5 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 AOAAh | SCI5 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
0008 AOABh | SCI5 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2 ICLK
0008 AOACh | SCI5 12C status register SISR 8 8 2,3 PCLKB 2 ICLK
0008 AOADh | SCI5 SPI mode register SPMR 8 8 2,3 PCLKB 2ICLK
0008 AOCOh | SCI6 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC1h |SCI6 Bit rate register BRR 8 8 2,3 PCLKB 2ICLK
0008 AOC2h | SCl6 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 AOC3h | SCI6 Transmit data register TDR 8 8 2,3 PCLKB 2ICLK
0008 AOC4h | SCI6 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 AOC5h | SCI6 Receive data register RDR 8 8 2,3 PCLKB 2ICLK
0008 AOC6h | SCI6 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC7h | SCI6 Serial extended mode register SEMR 8 8 2,3 PCLKB 2ICLK
0008 AOC8h | SCI6 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOC9h | SCI6 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 AOCAh | SCI6 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
0008 AOCBh | SCI6 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2ICLK
0008 AOCCh | SCl6 12C status register SISR 8 8 2,3 PCLKB 2 ICLK
0008 AOCDh | SCI6 SPI mode register SPMR 8 8 2,3 PCLKB 2ICLK
0008 AOEOh SCI7 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 AOE1h |SCI7 Bit rate register BRR 8 8 2,3 PCLKB 2ICLK
0008 AOE2h SCI7 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 AOE3h | SCI7 Transmit data register TDR 8 8 2,3 PCLKB 2ICLK
0008 AOE4h SCI7 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 AOE5h | SCI7 Receive data register RDR 8 8 2,3 PCLKB 2ICLK
0008 AOE6h SCI7 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOE7h | SCI7 Serial extended mode register SEMR 8 8 2,3 PCLKB 2ICLK
0008 AOE8h | SCI7 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOESh | SCI7 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 AOEAh | SCI7 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
0008 AOEBh | SCI7 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2ICLK
0008 AOECh | SCI7 12C status register SISR 8 8 2,3 PCLKB 2 ICLK
0008 AOEDh | SCI7 SPI mode register SPMR 8 8 2,3 PCLKB 2ICLK
0008 A100h SCI8 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 A101h |SCI8 Bit rate register BRR 8 8 2,3 PCLKB 2ICLK
0008 A102h SCI8 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 A103h | SCI8 Transmit data register TDR 8 8 2,3 PCLKB 2ICLK
0008 A104h SCI8 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 A105h | SCI8 Receive data register RDR 8 8 2,3 PCLKB 2ICLK
0008 A106h SCI8 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 A107h | SCI8 Serial extended mode register SEMR 8 8 2,3 PCLKB 2ICLK
0008 A108h | SCI8 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 A109h | SCI8 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 A10Ah SCI8 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK
0008 A10Bh |SCI8 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2ICLK
0008 A10Ch |SCI8 12C status register SISR 8 8 2,3 PCLKB 2 ICLK
0008 A10Dh | SCI8 SPI mode register SPMR 8 8 2,3 PCLKB 2ICLK
0008 A120h SCI9 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
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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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RX63N Group, RX631 Group 5. Electrical Characteristics

SDRAM command ACT RD PRA
sockpn AN\ AN £ N\ \f A A A\
P 7
tap2 tab2 tap2 tap2
Al18to AO ] %A&?gss % Column Address C% C%
tap2 tap2 tan2 E’Tz
APt A_% A_JK j& PRA lk
Command —
tesp2 tesp2 tespz tesp2 tespz tespz
sbcs# | ;L ;IY ;ll
trasD trasD trasD trasD
RAS# | ;lY :;‘l( JY ;l(
tcasp tcasp
CAS#
twep twep
WE# l }
High
CKE (High)
toomp
DOMn |
tros2 | troH2
D31 to DO

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

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

SDRAM command

SDCLK pin

Al8to AO

AP+

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to DO

ACT WR PRA
_J[__\__][_W\_J[__\__][_W\_J[__\__][_\\_J[_—\__] \_
tab2 tap2 tab2 tab2
Row Column Address C% A_%L
Address|
tap2 tap2 taD }_AqZ
% ; PRA Sk_
command I
tespz tcsp2 tesp2 tespz tesp2 tesp2
trasD trasD trasD trasD
teaso tcasp
twep twep twep twep
(High)
tDjMD
twopz2 twoHz
|

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

Figure 5.25

SDRAM Space Single Write Bus Timing
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RX63N Group, RX631 Group 5. Electrical Characteristics

5.3.7 Timing of On-Chip Peripheral Modules

Table 5.19 Timing of On-Chip Peripheral Modules (1)
Conditions: VCC = AVCCO = VREFH =VCC_USB =2.7t0 3.6 V, VREFHO0 = 2.7 V to AVCCO,
VSS = AVSSO = VREFL/VREFLO =VSS_USB=0V
PCLK =8 to 50 MHz
Ta=Topr
High drive output is selected by the drive capacity control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
1/0 ports Input data pulse width tPrw 15 — tpeye Figure 5.34
MTU/TPU | Input capture input pulse Single-edge tricw 15 — tpeye Figure 5.35
width setting
Both-edge 25 —
setting
Timer clock pulse width Single-edge trekwH, 15 — tpeye Figure 5.36
Setting tTCKWL
Both-edge 25 —
setting
Phase counting 25 —
mode
POE POE# input pulse width troEW 15 — toeye Figure 5.37
8-bit timer | Timer clock pulse width Single-edge trMewH, 15 — toeye Figure 5.38
setting trmewL
Both-edge 25 —
setting
SCI Input clock cycle Asynchronous tseyc 4 — tpeye Figure 5.39
Clock 6 —
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tsckf — 20 ns
Output clock cycle Asynchronous tseye 16 — tpeye
Clock 4 _
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tsckf — 20 ns
Transmit data delay time Clock trxp — 40 ns Figure 5.40
synchronous
Receive data setup time Clock trxs 40 — ns
synchronous
Receive data hold time Clock tRxH 40 — ns
synchronous
A/ID 10-bit A/D converter trigger input pulse width trrRew 15 — toeye Figure 5.41
converter 12-bit A/D converter trigger input pulse width 15 —
Note 1. tpcyc: PCLK cycle
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Table 5.24  Timing of On-Chip Peripheral Modules (6)
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.* *2 Max.* Unit I:i?ltditions

RIIC SCL input cycle time tscL 6(12) x tjjceyc + 240 — ns Figure
l(g;a:SEtRm'S&T:é _ 1 | SCL input high pulse width tscth | 3(6) X ticeye + 120 — ns | >4

SCL input low pulse width tscLL 3(6) * tyceyc + 120 — ns

SCL, SDA input rise time tsr — 120 ns

SCL, SDA input fall time tst — 120 ns

SCL, SDA input spike pulse removal time | tgp 0 1(4) x tyceye | Ns

SDA input bus free time tsur 3(6) % tyceyc + 120 — ns

Start condition input hold time tsTAH ticeye + 120 — ns

Restart condition input setup time tsTas 120 — ns

Stop condition input setup time tsTos 120 — ns

Data input setup time tspas tiiceye + 120 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 550 pF
Simple IIC SDA input rise time tsr — 1000 ns
(Standard-mode) ["gpATinput fall time tor — 300 ns

SDA input spike pulse removal time tsp 0 4 X Yiceye ns

Data input setup time tspas 250 — ns

Data input hold time tspaH 0 — ns

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

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

Data input setup time tspas 100 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF

Note:  tyceye: RIIC internal reference clock (1IC¢) Cycle, tpeyc: PCLK cycle

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

Note 2. Cb indicates the total capacity of the bus line.
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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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tvorr
VCC VdetO
Internal reset signal
(active-low)
gl < >
Tt tLvoo

Figure 5.64 Voltage Detection Circuit Timing (Vgeto)

tvorr

VCC Vgeus / x Vivk

LVD1E

+ﬂ TaE-n)

LvD1
Comparator output

L

LVD1CMPE

LVD1IMON

Internal reset signal
(active-low)

When LVD1IRN =L

tdet tdet tLvp1

When LVD1RN =H

tLvpr

Figure 5.65 Voltage Detection Circuit Timing (Vyet1)
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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas
Electronics Corporation website.

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-TFLGA177-8x8-050 | PTLGO177KA-A | 177F0E-A | o029 |

2 [T 4@ [S[AB
b
D SWISTA ¢b 3@ ]S AB|

Zp

Slw[s[B]
B

0000 00$©00©@©@
0000b500060000006
000000000000000
0000000

0000

0000000
0000
0000 0000 B
0000 0000 |
0000 - — - 0006
0000 0000
0000 | 0000
00000 o
000000000O00O0000
000000000000000
0000000Q0O0O0O0O000
0000000000000 06

— Dimension in Millimeters

@ 12345678 910111213 14 15 Symbol [T Nom | Max
2] Index mark 80 | —
(Laser mark) 8.0 —_—

— 1015
— 1020
— | 1.05
05 | —
0.25 | 0.29
0.34 | 0.39
— 1008
— | 0.08
05 | —
05 | —

E
|
|
|
|
|
T
> ®OO0OMTEIXMCZTZ T

Ze

N [N

oo
o=

NS < [x|T|o|e]»s|<|mo

Figure A 177-pin TFLGA (PTLG0177KA-A)
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JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ.]]
P-LFQFP176-24x24-0.50 | PLQPO176KB-A | 176P6Q-A/FP-176E/FP-176EV | 1.8g

NOTE)
1. DIMENSIONS "*1" AND "2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

by

)
c

Dimension in Millimeters

Symbel ["Min | Nom [ Max
D 239|240 241
E 239240 241
A, | — | 14| —
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — | 17
A, | 0.05| 0.1 |0.15

Terminal cross section

X b, [0.15[0.20 | 0.25
14 TN %, T
° c | 0.09[0.145] 0.20
Wamilininiittiihtbi st e . < . 77 Cq 0.122
o | 0o | — | &
v s < b e [ — |05 —
2 S ——— x | — [ —o0.08
Detail F y _ _ 0.10
Zo | — [125] —
Ze | — [125] —
L [035] 05 065
L | — [10] —
Figure C 176-pin LQFP (PLQPO176KB-A)
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