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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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32-Bit Single-Core
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RX71M Group

1. Overview

Table 1.2 Comparison of Functions for Different Packages (1/2)
Functions RX71M Group
Package 177 Pins, 176 Pins 145 Pins, 144 Pins ‘ 100 Pins
External bus External bus width 32 bits 16 bits
SDRAM area controller Available ‘ Not supported
DMA DMA controller Ch.0to 7
Data transfer controller Available
EXDMA controller Ch.0and 1
Timers 16-bit timer pulse unit Ch.0to5
Multi-function timer pulse unit 3 Ch.0to 8
General-purpose PWM timer Ch.0to 3
Port output enable 3 Available
Programmable pulse generator Ch.0and 1
8-bit timers Ch.0to 3
Compare match timer Ch.0to 3
Compare match timer W Ch.0and 1
Realtime clock Available
Watchdog timer Available
Independent watchdog timer Available
Communication | Ethernet controller Ch.0and 1 Ch.0
function PTP controller for ethernet controller Available

DMAC controller for ethernet

Ch. 0 and 1 (ETHERC)
Ch. 2 (EPTPC)

Ch. 0 (ETHERC) and 2 (EPTPC)

USB 2.0 FS host/function module Ch.0

USB 2.0 HS host/function module with battery Available Not supported

charging

Serial communications interfaces (SCIg) Ch.0to7 ‘ Ch.0to 3,5and 6
Serial communications interfaces (SClh) Ch. 12

Serial communications interfaces with FIFO Ch.8to 11 ‘ Ch.8and 9
12C bus interfaces Ch.0and 2

Serial peripheral interface Ch.0and 1

CAN module Ch.0to2 | choand1
Quad serial peripheral interface Ch.0

Serial sound interfaces Ch.0and 1

Sampling rate converter Available

SD host interface Ch.0

MMC host interface Ch.0

Parallel data capture unit Available Not supported

12-bit A/D converter

ANOOO to 007 (unit 0: 8 channels)
AN100 to 120 (unit 1: 21 channels)

ANO0O00 to 007
(unit O: 8 channels)
AN100 to 113

(unit 1: 14
channels)
12-bit D/A converter Ch.0and 1 Ch.1
Temperature sensor Available
CRC calculator Available
Data operation circuit Available
Clock frequency accuracy measurement circuit Available
AES Available
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RX71M Group

1. Overview
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Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.6, List of Pin and Pin
Functions (176-Pin LQFP).
Figure 1.5 Pin Assignment (176-Pin LQFP)
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RX71M Group

1. Overview

RX71M Group
PTLGO0100JA-A (100-Pin TFLGA)
(Upper Perspective View)
A B C D E F G H J K

10 PE2 PE3 PE4 PAO PA3 VSsS vce PB7 PC1 PC2 10

9 PE1 PD7 PES5 PA1 PA5 PA7 PB1 PB6 PCO PC3 9

8 PEO PD6 PD5 PE7 PA4 PBO PB4 PC6 PC4 PC5 8
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VCC_ USBO_

6 PDO PD1 P47 P46 PA2 PB3 P52 P54 USB DP 6
\%

5 P43 P44 P42 P45 P41 P12 P53 P55 SS_ USBO_ 5
USB DM

4| VREFLO P40 VREFHO | VBATT P34 P32 P27 P15 P13 P14 4
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2| AVCC1 | AVSSO | AVSS1 | XCOUT VSS \Yole P31 P25 P21 P22 2
1 P05 EMLE VCL XCIN XTAL EXTAL P33 P26 P24 P23 1
A B C D E F G H J K
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.9, List of
Pin and Pin Functions (100-Pin TFLGA).

Figure 1.8

Pin Assignment (100-Pin TFLGA)
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RX71M Group

1. Overview

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (5/7)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
LQFP Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
110 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/
ETO_MDIO
111 TRDATA3 PG7 D31 ET1_TX_ER
112 PA2 A2 MTIOC7A/ RXD5/SMISO5/
GTIOC1A-C/PO18 SSCL5/SSLA3-B
113 TRDATA2 PG6 D30 ET1_ETXD3
114 PAL1 A1/DQM3 MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
115 VCC
116 TRCLK PG5 D29 ET1_ETXD2
117 VSS
118 PAO AO/BCO#/ MTIOC4A/MTIOC6D/ | SSLA1-B/
DQM2 GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
119 TRSYNC PG4 D28 ET1_ETXD1/
RMII1_TXD1
120 P67 CS7#/DQM1 MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
121 TRDATA1 PG3 D27 ET1_ETXDO/
RMII1_TXDO
122 P66 CS6#/DQMO MTIOC7D/ CTX2
GTIOC2B-C
123 TRDATAO PG2 D26 ET1_TX_CLK
124 P65 CS5#/CKE
125 PE7 D15[A15/D15] | MTIOC6A/ MISOB-B MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
126 PE6 D14[A14/D14] | MTIOC6C/ MOSIB-B MMC_CD-B/ IRQ6 AN104
GTIOC3B-E/TIC1 SDHI_CD-B
127 VCC
128 P70 SDCLK
129 VSS
130 PES D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO0/
RSPCKB-B
131 PE4 D12[A12/D12] | MTIOC4D/MTIOC1A/ | ETO_ERXD2/SSLBO-B AN102
GTIOC1A-A/PO28
132 PE3 D11[A11/D11] MTIOC4B/ CTS12#/RTS12#/ MMC_D7-B AN101
GTIOC2A-A/PO26/ SS12#/
POE8#/TOC3 ETO_ERXD3
133 PE2 D10[A10/D10] | MTIOC4A/ RXD12/SMISO12/ MMC_D6-B IRQ7-DS | AN100
GTIOCOB-A/PO23/ SSCL12/RXDX12/
TIC3 SSLB3-B
134 PE1 D9[A9/D9] MTIOC4C/MTIOC3B/ | TXD12/SMOSI12/ MMC_D5-B ANEX1
GTIOC1B-A/PO18 SSDA12/TXDX12/
SIOX12/SSLB2-B
135 PEO D8[A8/D8] MTIOC3D/ SCK12/SSLB1-B MMC_D4-B ANEXO
GTIOC2B-A
136 P64 CS4#/WE#
137 P63 CS3#/ICASH
138 P62 CS2#/RAS#
139 P61 CS1#/SDCS#
140 VSS
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (14 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 811Ah |TPUO |Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 811Ch |TPUO |Timer General Register C TGRC 16 16 2,3 PCLKB 2 ICLK TPUa
0008 811Eh |TPUO |Timer General Register D TGRD 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 8120h | TPU1 |Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8121h |TPU1 Timer Mode Register TMDR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8122h |TPU1 Timer 1/O Control Register TIOR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8124h | TPU1 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8125h |TPU1 Timer Status Register TSR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8126h TPUL Timer Counter TCNT 16 16 2,3PCLKB 2ICLK TPUa
0008 8128h | TPU1 Timer General Register A TGRA 16 16 2,3 PCLKB 2ICLK TPUa
0008 812Ah | TPU1 Timer General Register B TGRB 16 16 2,3 PCLKB 2ICLK TPUa
0008 8130h |TPU2 | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8131h |TPU2 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8132h | TPU2 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8134h | TPU2 Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8135h | TPU2 |Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8136h | TPU2 Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8138h | TPU2 Timer General Register A TGRA 16 16 2, 3 PCLKB 2ICLK TPUa
0008 813Ah |TPU2 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8140h | TPU3 | Timer Control Register TCR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8141h |TPU3 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8142h |TPU3 | Timer I/O Control Register H TIORH 8 8 2,3 PCLKB 2ICLK TPUa
0008 8143h |TPU3 [ Timer I/O Control Register L TIORL 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8144h | TPU3 | Timer Interrupt Enable Register TIER 8 8 2, 3PCLKB 2 ICLK TPUa
0008 8145h |TPU3 |[Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8146h |TPU3  [Timer Counter TCNT 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8148h | TPU3 | Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 814Ah | TPU3 |Timer General Register B TGRB 16 16 2,3PCLKB 2 ICLK TPUa
0008 814Ch | TPU3 | Timer General Register C TGRC 16 16 2, 3PCLKB 2 ICLK TPUa
0008 814Eh |TPU3 |Timer General Register D TGRD 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8150h | TPU4 | Timer Control Register TCR 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8151h |TPU4 | Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8152h | TPU4  |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8154h | TPU4 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8155h |TPU4 | Timer Status Register TSR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8156h | TPU4 Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8158h |TPU4 |[Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 815Ah | TPU4 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8160h | TPU5 | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8161h |TPU5 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8162h | TPU5 | Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8164h | TPU5 | Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8165h | TPU5 | Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8166h | TPU5 | Timer Counter TCNT 16 16 2,3PCLKB 2 ICLK TPUa
0008 8168h | TPU5 |Timer General Register A TGRA 16 16 2,3PCLKB 2 ICLK TPUa
0008 816Ah |TPU5 | Timer General Register B TGRB 16 16 2,3 PCLKB 2ICLK TPUa
0008 81E6h |PPGO |PPG Output Control Register PCR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E7h |PPGO |PPG Output Mode Register PMR 8 8 2,3PCLKB 2ICLK PPG
0008 81E8h |PPGO |[Next Data Enable Registers H NDERH 8 8 2, 3 PCLKB 2ICLK PPG
0008 81E9h PPGO Next Data Enable Registers L NDERL 8 8 2,3PCLKB 2ICLK PPG
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (46 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000C 1201h |[MTU4 |[Timer Control Register TCR 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1202h |MTU3 |Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1203h |MTU4 | Timer Mode Register 1 TMDR1 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1204h |MTU3 | Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1205h |MTU3 |[Timer I/O Control Register L TIORL 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1206h |MTU4 |[Timer I/O Control Register H TIORH 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1207h |MTU4 |Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1208h |MTU3 | Timer Interrupt Enable Register TIER 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1209h |MTU4 | Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 120Ah |MTU Timer Output Master Enable Register A TOERA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 120Dh |MTU Timer Gate Control Register A TGCRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 120Eh |MTU Timer Output Control Register 1A TOCR1A 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 120Fh |MTU Timer Output Control Register 2A TOCR2A 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1210h |MTU3 | Timer Counter TCNT 16 16 5,6 PCLKA 2,3ICLK MTU3a
000C 1212h |MTU4 |Timer Counter TCNT 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1214h |MTU Timer Cycle Data Register A TCDRA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1216h |MTU Timer Dead Time Data Register A TDDRA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1218h |[MTU3 |[Timer General Register A TGRA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 121Ah |MTU3 |Timer General Register B TGRB 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 121Ch |[MTU4 |[Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 121Eh |MTU4 |Timer General Register B TGRB 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1220h |MTU Timer Subcounter A TCNTSA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1222h |MTU Timer Cycle Buffer Register A TCBRA 16 16 5,6 PCLKA 2, 3ICLK MTU3a
000C 1224h |MTU3 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1226h |MTU3 |[Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 1228h |MTU4 |Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 122Ah |MTU4 |[Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
000C 122Ch |MTU3 |Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 122Dh |MTU4 |Timer Status Register TSR 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1230h |MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1231h |MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1232h |MTU Timer Buffer Transfer Set Register A TBTERA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1234h |MTU Timer Dead Time Enable Register A TDERA 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 1236h |MTU Timer Output Level Buffer Register A TOLBRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1238h |MTU3 | Timer Buffer Operation Transfer Mode Register TBTM 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1239h |MTU4 |Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 123Ah |MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 123Bh |MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 5, 6 PCLKA 2, 3ICLK MTU3a
000C 123Ch |MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1240h |MTU4 |Timer A/D Converter Start Request Control Register | TADCR 16 16 5, 6 PCLKA 2,3ICLK MTU3a
000C 1244h |MTU4 |Timer A/D Converter Start Request Cycle Set TADCORA 16 16 5, 6 PCLKA 2,3ICLK MTU3a
Register A
000C 1246h |MTU4 |Timer A/D Converter Start Request Cycle Set TADCORB 16 16 5,6 PCLKA 2, 3ICLK MTU3a
Register B
000C 1248h |[MTU4 Timgr A/D Converter Start Request Cycle Set Buffer | TADCOBRA 16 16 5, 6 PCLKA 2, 3ICLK MTU3a
Register A
000C 124Ah [MTU4 Timgr A/D Converter Start Request Cycle Set Buffer | TADCOBRB 16 16 5,6 PCLKA 2, 3ICLK MTU3a
Register B
000C 124Ch |MTU3 [Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2,3ICLK MTU3a
000C 124Dh |MTU4 | Timer Control Register 2 TCR2 8 8 5,6 PCLKA 2, 3ICLK MTU3a
000C 1260h |MTU Timer Waveform Control Register A TWCRA 8 8 5,6 PCLKA 2, 3ICLK MTU3a
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (62 / 67)

Number of Access Cycles

Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000D 043Ch |USBA |[SOF Output Configuration Register SOFCFG 16 16 (3 + BUSWAIT) |Rounded up to USBAa

PCLKA or more |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*5

000D 043Eh |USBA |PHY Setting Register PHYSET 16 16 (3 + BUSWAIT) |Rounded up to USBAa
PCLKA or more |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*5

000D 0440h |USBA [Interrupt Status Register 0 INTSTSO 16 16 (3 + BUSWAIT) |Rounded up to USBAa
PCLKA or more |the nearest
integer greater
than1+ 3+
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0442h |USBA |Interrupt Status Register 1 INTSTS1 16 16 (3 + BUSWAIT) |Rounded up to USBAa
PCLKA or more |the nearest
integer greater
than1+ 3+
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0446h |USBA |BRDY Interrupt Status Register BRDYSTS 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0448h |USBA [NRDY Interrupt Status Register NRDYSTS 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more | the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 044Ah |USBA |BEMP Interrupt Status Register BEMPSTS 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 044Ch |USBA |Frame Number Register FRMNUM 16 16 (3 + BUSWAIT) [ Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 044Eh |USBA |uFrame Number Register UFRMNUM 16 16 (3 + BUSWAIT) |Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0450h |USBA |USB Address Register USBADDR 16 16 (3 + BUSWAIT) [ Rounded up to USBAa
PCLKA or more  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*>

000D 0454h |USBA |USB Request Type Register USBREQ 16 16 (3 + BUSWAIT) [Rounded up to USBAa
PCLKA or more  |the nearest

integer greater

than1+ 3+

BUSWAIT) x

(frequency ratio of

ICLK/PCLKB)*5
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RX71M Group

5. Electrical Characteristics

Table 5.3

DC Characteristics (2)

Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit Test Conditions
Output high voltage | All output pins Voy | VCC-0.5 — — V.  |loy=-1mA
Output low voltage All output pins VoL — — 0.5 V |lgo=10mA
(except for RIIC pins and
ETHERC output pin)
RIIC output pin — — 0.4 loL =3.0 mA
— — 0.6 loL = 6.0 mMA
RIIC output pin VoL — — 0.4 V. |loL=15.0 mA
(only P12 and P13 in channel 0) (ICFER.FMPE =1)
— 0.4 — IOL =20.0 mA
(ICFER.FMPE = 1)
ETHERC output pin VoL — — 0.4 vV |lgp=1.0mA
Input leakage current | RES#, MD pin, EMLE*1, \ Iin\ — — 1.0 MA | Vi,=0V
BSCANP*1, NMI Vin = VCC
Three-state leakage | Other than ports for 5 V tolerant | | ITsi | — — 1.0 MA | Vip=0V
current (off state) Vi, = VCC
Ports for 5 V tolerant — — 5.0 Vip=0V
Vip=55V
Input pull-up MOS Ports 0 to 2, 3, 4to G, J3, J5 Iy -300 — -10 MA |VCC=271t03.6V
current Vihn=0V
Input pull-down MOS | EMLE, BSCANP Iy 10 — 300 WA | Vi, =VCC
current
Input capacitance All input pins Cin — — 8 pF |Vbias=0V
(except for ports 03, 05, 12, 13, Vamp =20 mV
16, 17, EMLE, BSCANP, f=1MHz
USBO_DP, USBO_DM, T, =25°C
USBA_DP, and USBA_DM)
Ports 03, 05, 12, 13, 16, 17, — — 16
EMLE, BSCANP, USB0O_DP,
USBO_DM, USBA_DP, and
USBA_DM

Note 1. The input leakage current value at the EMLE and BSCANP pins are only when Vi, =0 V.
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Table 5.19 Timing of Recovery from Low Power Consumption Modes (2)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
. . Test
Item Symbol min typ max Unit Conditions
Recovery time after cancellation of deep software standby mode tbsey — — 0.9 ms Figure 5.13
Wait time after cancellation of deep software standby mode tosBYWT 31 — 32 tieye
Oscillator | | —l | | | | |
IRQ A
Deep software standby reset i i
(Low is valid)
Internal reset %
(Low is valid) «
Deep software standby mode
tosey
<— f{pseywr
Reset exception handling start
Figure 5.13 Deep Software Standby Mode Cancellation Timing
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CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
w1 Twz Tena Towr Towz Tena Towt Towz Tend Towt Towz Tend Tm Tnz
ee O\
Byte strobe mode
tap tap tao |,|taD le—s{tan
A23 to A0
1-write strobe mode tao tan tao tao tao
A23to Al
teco teco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode t,
tesp csp
CST7# to CSO# qﬁ J{
trsp trsp trsp trsp trsp trsp trsp trsD
RD# (Read) ‘#\ ‘+\ l}\
tro: tron tros troH tros trRoH tros trow
D31 to DO (Read)
Figure 5.20 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1
WRON:1 WRON:1
141 1 11 171
WDON:1 WDOFF:1™ | \ypoN:1*t WDOFF:1 WDON:1 1 WDOFF:17*
CSON:0 Ty, Twz Tend Tawt Towt Towz Tend Taw Towt Towz Tend T Tz
se 0\
Byte strobe mode
tap tao tap tap
A23 to A0
1-write strobe mode tao tao tao tap
A23to Al
_ fteen teco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
_ [fteso | tesp
CS7#to CS0#
twro twro twro twrp E%RD twro
WR3# to WRO#, WR# (Write) Yﬁ VP yﬁ
| |
twop twop two
.—,1/ twoH f—| le— twoH .—.T/ [ twoH
D31 to DO (Write) ’\ ’\

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.21

External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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Table 5.28 POE3 Timing

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

VCC_USBA =AVCC_USBA=3.0t03.6V,

VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,
PCLKA =810 120 MHz, PCLKB = 8 to 60 MHz, T, = Tqp,

Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
POE POE# input pulse width troEW 1.5 — tPchc Figure 5.40

Note 1. tppcyc: PCLKB cycle

POEN# input

\

A

troEw

Figure 540 POE# Input Timing
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tsckw tscr tscs
< > l— <
SCKn r \ ;L \
(n=0to 12) / | .
h tseye "

Figure 5.44  SCK Clock Input Timing

sckn /—\_/—L

trxp

Ton >< >< >[

trxs | trxn
PEIN

S

n=0to 12

A4

Figure 5.45  SCI Input/Output Timing: Clock Synchronous Mode
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Table 5.34 Simple SPI Timing

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

VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

PCLKA =810 120 MHz, PCLKB = 8 to 60 MHz, T, = Tqp,

Output load conditions: Vo = 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. Max. Unit<1 CorTc?ifitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpBeyc Figure 5.46
SPI SCK clock cycle input (slave) 65536
SCK clock high pulse width tspckwH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock riseffall time tspckr, tspeks — 20 ns
Data input setup time tsy 33.3 — ns Figure 5.47 to
Data input hold time th 333 — ns Figure 5.52
SS input setup time t EAD 1 — tspeyc
SS input hold time t ac 1 — tspeyc
Data output delay time top — 33.3 ns
Data output hold time ton -10 — ns
Data rise/fall time tpor, tpf — 16.6 ns
SS input rise/fall time tssir, tssif — 16.6 ns
Slave access time tsa — 5 tpacyc Figure 5.51,
Slave output release time tREL — 5 tpacyc Figure 5.52
Note 1. tpgcyc: PCLKB cycle
tspckwH tspekr tspekr
RSPI Simple SPI
RSPCKA SCKn Vor
master select master select
output output
tspeKWH tspokr tspokf
Viy
RSPCKA SCKn

slave select input
(n=0to7,12)

slave select input

Von=0.7 xVCC, Vo =0.3 x VCC, Vy=0.7 x VCC, V,.= 0.3 x VCC

tspckwi

Figure 5.46

RSPI Clock Timing and Simple SPI Clock Timing
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RSPI Simple SPI
tro
SSLAO SSni# \ r 3
input input L « 7Z \
| leao tiac
RSPCKA  SCKn i 3 5
CPOL=0 CKPOL=0 A \
input input —
RSPCKA  SCKn — \
CPOL=1 CKPOL=1 N /—\_‘ /1 \
input input S
tsa ton too treL
le—> < >
I(d
MISOA SMISOn 3 > 3 *f 3
output output 4‘—% MSB OUT §< DA{'{I’A | LsSBOUT _X_ MSBIN | MSB OUT
R - >
tSU tH tDr, Df
C \
MOSIA SMOSIn »”
input input 4» DATA“ >—< LSBIN ) { MSBIN
(n=0t07,12)
Figure 5.51  RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI o
SSLAO SSni# \ Z- 3
input input - " 4 \
’ tLean N 7 tia
CPOLZb  OKPOL=1 N/ /
input h input h 7
RSPCKA  SCKn L 4
CPOL=1 CKPOL=0 /] \ \
input input N
tsa ton too trReL
<—>| )
£5 \
MISOA SMISOn LSB OUT £ r
output output (Last data) 1}< MSB OUT >§: . DATA 1& LSB OUT MSB OUT
)y
tSU tH t;r, EJf
input input
(n=0t07,12)
Figure 5.52 RSPl Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Table 5.38

Serial Sound Interface Timing

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.71t0 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1 _USBA =VSS2_USBA =PVSS_USBA =AVSS USBA=0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,
Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
Item Symbol Min. Max. Unit Conditions
SSi AUDIO_CLK input frequency taupiO — 50 MHz
Output clock cycle to 150 64000 ns Figure 5.57
Input clock cycle f) 150 64000 ns
Clock high level the 60 — ns
Clock low level tc 60 — ns
Clock rising time tre — 25 ns
Data delay time toTR -5 25 ns Figure 5.58,
Setup time tsr 25 — ns Figure 5.59
Hold time thTR 25 — ns
WS change edge SSIDATA output delay toTRW — 25 ns Figure 5.60
the
SSISCKn
Figure 5.57  Clock Input/Output Timing
SSISCKn / \
(input or output) Y N
SSIWSh, SSIDATAN,
SSIRXDn (input)
[—>»
tsr tutr
SSIWSn, SSIDATAN,
SSITXDn (output)
totr
Figure 5.58 Transmit/Receive Timing (SSISCKn Rising Synchronous)
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ET TX_EN J

ET_ETXD[3:0] X Preamble
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ET_TX_ER

ET_CRS / teoLs « tcotn \
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Figure 5.68 MIl Transmission Timing (Conflict Occurrence)
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Figure 5.69  MIl Reception Timing (Normal Operation)
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1
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Figure 5.70  MIl Reception Timing (Error Occurrence)
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55 A/D Conversion Characteristics

Table 5.46 12-Bit A/D (Unit 0) Conversion Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA =3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,
PCLKB = PCLKC = 1 MHz t0 60 MHz, T, = Top

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit
Analog input capacitance — — 30 pF
Channel-dedicated | Conversion time*1 1.06 — — us e Sampling of channel-
sample-and-hold (Operation at PCLK = 60 MHz) (0.40 + 0.25) dedicated sample-and-
circuits in use Permissible signal source impedance *2 hold circuits in 24 states
(ANOOO to AN002) | (max.) = 1.0 kQ e Sampling in 15 states

Offset error — +1.5 +3.5 LSB [ ANOOO to ANOO2 =0.25V

Full-scale error — +1.5 +3.5 LSB | ANOOO to ANOO2 = VREFHO

-0.25V

Quantization error — +0.5 — LSB

Absolute accuracy — +2.5 5.5 LSB

DNL differential nonlinearity error — +1.0 +2.0 LSB

INL integral nonlinearity error — +1.5 +3.0 LSB

Holding characteristics of sample-and- — — 20 us

hold circuits

Dynamic range 0.25 — VREFH \%

0-
0.25

Channel-dedicated | Conversion time*1 0.48 — — us Sampling in 16 states
sample-and-hold (Operation at PCLK = 60 MHz) (0.267)
circuits not in use | Permissible signal source impedance *2
(ANOOO to ANO07) | (max.) = 1.0 kQ

Offset error — +1.0 +2.5 LSB

Full-scale error — +1.0 +2.5 LSB

Quantization error — +0.5 — LSB

Absolute accuracy — +2.0 4.5 LSB

DNL differential nonlinearity error — +0.5 +1.5 LSB

INL integral nonlinearity error — +1.0 +2.5 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds

during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states

is indicated.

Note 2. The value in parentheses indicates the sampling time.
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tvorr
Vpor
VCC
Internal reset signal —
(Low is valid)
«le > e erle
toed  tror tdet  Taet tPor
Figure 5.83 Power-on Reset Timing
« tvorr
VCC VdetO
Internal reset signal
(Low is valid)
P “ple >
Tdet taet tLvbo
Figure 5.84  Voltage Detection Circuit Timing (Vgeto)
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Table 5.55 Data Flash Memory Characteristics

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.71t0 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6 V
VSS = AVSS0 = AVSS1 =VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA =AVSS USBA=0V,
Temperature range for programming/erasure: T, = Top

FCLK =4 MHz 20 MHz < FCLK < 60 MHz
Item Symbol Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 4 bytes topa — 0.66 3.8 — 0.3 1.7 ms
Erasure time 64 bytes tbesa — 5.4 18 — 3 10 ms
Blank check time 4 bytes tpeca — — 84 — — 30 us
Reprogramming/erasure cycle*1 Nppec 100000 — — 100000 — — Times
*2 *2
Suspend delay time during programming tbspp — — 264 — — 120 us
First suspend delay time during erasure tbsesp1 — — 216 — — 120 us
(in suspend priority mode)
Second suspend delay time during tbsesD2 — — 300 — — 300 us
erasure
(in suspend priority mode)
Suspend delay time during erasing tbseED — — 300 — — 300 us
(in erasure priority mode)
Forced stop command tep — TBD 32 — — 20 VE
Data hold time*3 toDrP 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. This is the minimum number of times to guarantee all the characteristics after reprogramming (guaranteed range is from 1 to the
value of the minimum value).

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