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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"

Active
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CANbus, EBI/EMI, Ethernet, I12C, MMC/SD, QSPI, SCI, SPI, SSI, USB OTG
DMA, LVD, POR, PWM, WDT
78
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RX71M Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 gives a comparison of the functions of products in different
packages.

Table 1.1 shows the outline of maximum specifications, and the number of peripheral module channels differs
depending on the pin number on the package and the code flash memory capacity. For details, see Table 1.2,
Comparison of Functions for Different Packages.

Table 1.1 Outline of Specifications (1/10)

Classification ~ Module/Function Description
CPU CPU

Maximum operating frequency: 240 MHz
32-bit RX CPU (RXv2)

Minimum instruction execution time: One instruction per state (cycle of the system
clock)

Address space: 4-Gbhyte linear

Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Ten 32-bit registers

Accumulator: Two 72-bit registers

Basic instructions: 75

Floating-point instructions: 11

DSP instructions: 23

Addressing modes: 11

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits

e On-chip divider: 32 / 32 — 32 bits

Barrel shifter: 32 bits

FPU e Single precision (32-bit) floating point
» Data types and floating-point exceptions in conformance with the IEEE754 standard
Memory Code flash memory e Capacity: 2 Mbytes, 2.5 Mbytes, 3 Mbytes, 4 Mbytes

No-wait access at up to 120 MHz, single wait access at frequencies above 120 MHz
No-wait access to instructions and operands when the AFU is hit in operation at 240
MHz

On-board programming: Four types

Off-board programming (parallel programmer mode)

The trusted memory (TM) function protects against the reading of programs from blocks
8and 9.

Data flash memory Capacity: 64 Kbytes

Programming/erasing: 100,000 times

RAM e Capacity: 512 Kbytes
e 0000 0000h to 0003 FFFFh (256 Kbytes): 240 MHz No-wait access
0004 0000h to 0007 FFFFh (256 Kbytes): No-wait access at up to 120 MHz, single wait
access at frequencies above 120 MHz
RAM with ECC e Capacity: 32 Kbytes

Single wait access at up to 120 MHz, two wait accesses for reading and three wait
accesses for writing at frequencies above 120 MHz
SEC-DED (single error correction/double error detection)

Standby RAM Capacity: 8 Kbytes

Operation synchronized with PCLKB: Up to 60 MHz, two-cycle access

RO1DS0249EJ0100 Rev.1.00 RENESAS Page 2 of 228
Jan 15, 2015



RX71M Group 1. Overview

Table 1.1 Outline of Specifications (5/10)

Classification  Module/Function Description
Timers General PWM timer e 16 bits x 4 channels
(GPTa) e Counting up or down (saw-wave), counting up and down (triangle-wave) selectable for
all channels

o Four clock sources independently selectable for all channels (PCLKA/1, PCLKA/4,
PCLKA/8, PCLKA/16)

e 2 input/output pins per channel

e 2 output compare/input capture registers per channel

* For the 2 output compare/input capture registers of each channel, 4 registers are
provided as buffer registers and are capable of operating as comparison registers when
buffering is not in use.

* In output compare operation, buffer switching can be at peaks or troughs, enabling the
generation of laterally asymmetrically PWM waveforms.

* Registers for setting up frame intervals on each channel (with capability for generating
interrupts on overflow or underflow)

e Synchronizable operation of the several counters

* Modes of synchronized operation (synchronized, or displaced by desired times for
phase shifting)

e Generation of dead times in PWM operation

e Through combination of three counters, generation of automatic three-phase PWM

waveforms incorporating dead times

Starting, clearing, and stopping counters in response to external or internal triggers

Internal trigger sources: output of the internal comparator detection, software, and

compare-match

Digital filter function for signals on the input capture and external trigger pins

Event linking by the ELC

Programmable pulse
generator (PPG)

(4 bits x 4 groups) x 2 units
Pulse output with the MTU or TPU output as a trigger
Maximum of 32 pulse-output possible

8-bit timers (TMRb) (8 bits x 2 channels) x 2 units

Select from among seven internal clock signals (PCLKB/1, PCLKB/2, PCLKB/8,
PCLKB/32, PCLKB/64, PCLKB/1024, PCLKB/8192) and one external clock signal
Capable of output of pulse trains with desired duty cycles or of PWM signals

The 2 channels of each unit can be cascaded to create a 16-bit timer

Generation of triggers for A/D converter conversion

Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12

Event linking by the ELC

Compare match timer
(CMT)

(16 bits x 2 channels) x 2 units

Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)

Event linking by the ELC

Compare match timer
W (CMTW)

(32 bits x 1 channel) x 2 units

Compare-match, input-capture input, and output-comparison output are available.
Select from among four internal clock signals (PCLKB/8, PCLKB/32, PCLKB/128,
PCLKB/512)

Interrupt requests can be output in response to compare-match, input-capture, and
output-comparison events.

Event linking by the ELC

Realtime clock (RTCd) Clock sources: Main clock, sub clock

Selection of the 32-bit binary count in time count/second unit possible
Clock and calendar functions

Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
Battery backup operation

Time-capture facility for three values

Event linking by the ELC

14 bits x 1 channel
Select from among 6 counter-input clock signals (PCLKB/4, PCLKB/64, PCLKB/128,
PCLKB/512, PCLKB/2048, PCLKB/8192)

14 bits x 1 channel

Counter-input clock: IWDT-dedicated on-chip oscillator

Dedicated clock/1, dedicated clock/16, dedicated clock/32, dedicated clock/64,
dedicated clock/128, dedicated clock/256

Window function: The positions where the window starts and ends are specifiable (the
window defines the timing with which refreshing is enabled and disabled).

e Event linking by the ELC
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RX71M Group

1. Overview

Table 1.1 Outline of Specifications (9/10)

Classification Module/Function

Description

Safety Memory protection unit
(MPU)

* Protection area: Eight areas (max.) can be specified in the range from 0000 0000h to
FFFF FFFFh.

Minimum protection unit: 16 bytes

Reading from, writing to, and enabling the execution access can be specified for each
area.

An address exception occurs when the detected access is not in the permitted area.

Trusted Memory (TM)
Function

Protects against the reading of programs from blocks 8 and 9 of the code flash memory
Instruction fetching by the CPU is the only form of access to these areas when the TM
function is enabled.

Register write
protection function

Protects important registers from being overwritten for in case a program runs out of
control.

CRC calculator (CRC)

CRC code generation for arbitrary amounts of data in 8-bit units

Select any of three generating polynomials:

X8 4+ X2+ X + 1, X16 + X15 + X2 + 1, or X16 + X12 + X5+ 1

Generation of CRC codes for use with LSB-first or MSB-first communications is
selectable

Main clock oscillation
stop function

e Main clock oscillation stop detection: Available

Clock frequency
accuracy measurement
circuit (CAC)

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

Data operation circuit
(DOC)

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

Encryption AESa*3
function

Key lengths: 128, 196, and 256 bits
Support for CBC, ECB, CFB, OFB, CTR, and CMAC operating modes
Speed of calculations: 128-bit key length in 22 cycles
192-bit key length in 26 cycles
256-bit key length in 30 cycles
Compliant with FIPS PUB 197

DES*3

Key lengths: 56 bits (DES)/3 x 56 bits (T-DES)

Support for DES and triple DES

Support for ECB and CBC operating modes

Speed of calculations: 6 clock cycles in single DES mode
14 clock cycles in triple DES mode

Compliant with FIPS PUB 46-3

Compliant with FIPS PUB 81

SHAa*3

Support for SHA-1 (128), SHA-2 (224 or 256), and HMAC (160, 224, or 256)
Speed of calculations: 50 clock cycles in SHA-1 mode
42 clock cycles in SHA-224 mode
42 clock cycles in SHA-256 mode
Compliant with SHA as defined in FIPS PUB 180-1 and -2
Compliant with HMAC as defined in FIPS PUB 198

True random number
generator (RNG)*3

Length of random numbers: 16 bits
Generation of random-number-generated interrupts after a number is generated
Random number generation time: 3.6 ms (typ)

Operating frequency

Up to 240 MHz

Power supply voltage

VCC = AVCCO = AVCC1 =VCC_USB =2.7t03.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA =AVCC_USBA=2.71t03.6V,
VBATT =20to3.6V

Operating temperature

D-version: —40 to +85°C
G-version: —40 to +105°C (in planning)

Package

177-pin TFLGA (PTLG0177KA-A) (in planning)
176-pin LFBGA (PLBG0176GA-A) (in planning)
176-pin LQFP (PLQP0176KB-A)
145-pin TFLGA (PTLG0145KA-A) (in planning)
144-pin LQFP (PLQPO0144KA-A)
100-pin TFLGA (PTLGO0100JA-A) (in planning)
100-pin LQFP (PLQPO100KB-A)

R01DS0249EJ0100 Rev.1.00
Jan 15, 2015

RENESAS Page 10 of 228



RX71M Group 1. Overview
Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (6/7)
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
141 P60 CSOo# ET1_TX_EN/
RMIIL_TXD_EN
142 VCC
143 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QIO1-B/QMI-B
144 PG1 D25 ET1_RX_ER/
RMIIL_RX_ER
145 PD6 D6[A6/D6] MTIC5V/MTIOC8A/ MMC_DO0-B/ IRQ6 AN106
POEA4# SDHI_DO-B/
QIO0-B/
QMO-B
146 PGO D24 ET1_RX_CLK/
REF50CK1
147 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
148 PD4 D4[A4/D4] MTIOC8B/POE11# MMC_CMD-B/ | IRQ4 AN112
SDHI_CMD-B/
QSSL-B
149 P97 A23/D23 ET1_ERXD3
150 PD3 D3[A3/D3] MTIOCS8D/ MMC_D3-B/ IRQ3 AN111
GTIOCOA-E/POES#/ SDHI_D3-B/
TOC2 QIO3-B
151 VSS
152 P96 A22/D22 ET1_ERXD2
153 VvCC
154 PD2 D2[A2/D2] MTIOC4D/ CRX0 MMC_D2-B/ IRQ2 AN110
GTIOCOB-E/TIC2 SDHI_D2-B/
QI02_B
155 P95 A21/D21 ET1_ERXD1/
RMII1_RXD1
156 PD1 D1[A1/D1] MTIOC4B/ CTX0 IRQ1 AN109
GTIOC1A-E/POEO#
157 P94 A20/D20 ET1_ERXDO/
RMII1_RXDO
158 PDO DO[A0/DOQ] GTIOC1B-E/POE4# IRQO AN108
159 P93 A19/D19 POEO# ET1_LINKSTA/CTS7#/ AN117
RTST7#/SS7#
160 P92 A18/D18 POEA4# ET1_CRS/ AN116
RMII1_CRS_DV/
RXD7/SMISO7/SSCL7
161 P91 A17/D17 ET1_COL/SCK7 AN115
162 VSS
163 P90 A16/D16 ET1_RX_DV/ AN114
TXD7/SMOSI7/SSDA7
164 VCC
165 P47 IRQ15- ANOO7
DS
166 P46 IRQ14- ANO006
DS
167 P45 IRQ13- ANO005
DS
168 P44 IRQ12- ANO004
DS
169 P43 IRQ11-DS | AN0OO3
170 P42 IRQ10- AN002
DS
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RX71M Group 1. Overview
Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (2/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SCIh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
C9 PD7 D7[A7/D7] MTIC5U/POEO# MMC_D1-B/ IRQ7 AN107
SDHI_D1-B/
QlO1-B/QMI-B
Cc10 P63 CS3#/CASH
cnu PEO D8[A8/D8] MTIOC3D/ SCK12/SSLB1-B MMC_D4-B ANEXO
GTIOC2B-A
C12 P70 SDCLK
C13 VSS
D1 P00 TMRIO TXD6/SMOSI6/SSDA6 IRQ8 AN118
D2 PF5 IRQ4
D3 P03 IRQ11 DAO
D4 PO1 TMCIO RXD6/SMISO6/SSCL6 IRQ9 AN119
D5 VCC
D6 P93 Al19 POEO# CTST#/RTST#/ISST# AN117
D7 PD5 D5[A5/D5] MTIC5W/MTIOCS8C/ MMC_CLK-B/ | IRQ5 AN113
POE10# SDHI_CLK-B/
QSPCLK-B
D8 P60 CSo#
D9 P64 CS4#/WE#
D10 PE7 D15[A15/D15] | MTIOC6A/ MISOB-B MMC_RES#-B/ | IRQ7 AN105
GTIOC3A-E/TOC1 SDHI_WP-B
D11 VCC
D12 PE5 D13[A13/D13] | MTIOC4C/MTIOC2B/ | ETO_RX_CLK/ IRQ5 AN103
GTIOCOA-A REF50CKO0/
RSPCKB-B
D13 PE6 D14[A14/D14] | TIOC6C/GTIOC3B-E/ | MOSIB-B MMC_CD-B/ IRQ6 AN104
TIC1 SDHI_CD-B
E1l VSS
E2 VCL
E3 PJ5 POES8# CTS2#IRTS2#/SS2#
E4 EMLE
E5 P44 IRQ12- AN004
DS
E10 PAO A0/BCO# MTIOC4A/MTIOC6D/ | SSLA1-B/
GTIOCOB-C/TIOCAO/ | ETO_TX_EN/
CACREF/PO16 RMIIO_TXD_EN
E1l P66 CS6#/DQMO MTIOC7D/ CTX2
GTIOC2B-C
E12 P65 CS5#/CKE
E13 P67 CS7#/DQM1 MTIOC7C/ CRX2 IRQ15
GTIOC1B-C
F1 XCIN
F2 XCouT
F3 PJ3 EDACK1 MTIOC3C ETO_EXOUT/CTS6#/
RTS6#/CTSO#/RTSO0#/
SS6#/SS0#
F4 VBATT
F10 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/ IRQ6-DS
TIOCDO/TCLKB/PO19 | SSCL5/ETO_MDIO
F11 VSS
F12 PA1 Al MTIOCOB/MTCLKC/ SCK5/SSLA2-B/ IRQ11
MTIOC7B/ ETO_WOL
GTIOC2A-C/TIOCBO/
PO17
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (18 / 67)
Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 907Ch |S12AD |A/D »Sample—and—HoId Circuit Operating Mode Select |ADSHMSR 8 8 2, 3 PCLKB 2 ICLK S12ADC
Register
0008 9080h | S12AD |[A/D Group Scan Priority Control Register ADGSPCR 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9084h | S12AD |A/D Data Duplication Register A ADDBLDRA 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9086h |S12AD |[A/D Data Duplication Register B ADDBLDRB 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9090h | S12AD |A/D Compare Control Register ADCMPCR 8 8 2,3PCLKB 2 ICLK S12ADC
0008 9094h  [S12AD |[A/D Compare Channel Select Register 0 QDCMPANSR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9098h | S12AD |A/D Compare Level Register O ADCMPLRO 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 909Ch |S12AD |A/D Compare Data Register O ADCMPDRO 16 16 2,3 PCLKB 2 ICLK S12ADC
0008 909Eh |S12AD |A/D Compare Data Register 1 ADCMPDR1 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 90A0h | S12AD |[A/D Compare Status Register O ADCMPSRO 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9100h | S12AD1 | A/D Control Register ADCSR 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9104h | S12AD1 | A/D Channel Select Register AO ADANSAO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9106h | S12AD1 | A/D Channel Select Register A1 ADANSA1 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9108h | S12AD1 [ A/D-Converted Value Addition/Average Mode Select | ADADSO 16 16 2, 3 PCLKB 2 ICLK S12ADC
Register 0
0008 910Ah | S12AD1 A/D—_Convened Value Addition/Average Mode Select |ADADS1 16 16 2,3 PCLKB 2ICLK S12ADC
Register 1
0008 910Ch | S12AD1 | A/D-Converted Value Addition/Average Count Select | ADADC 8 8 2, 3 PCLKB 2ICLK S12ADC
Register
0008 910Eh | S12AD1 | A/D Control Extended Register ADCER 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9110h S12AD1 | A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 9112h | S12AD1 [ A/D Conversion Extended Input Control Register ADEXICR 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9114h S12AD1 | A/D Channel Select Register BO ADANSBO 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9116h S12AD1 | A/D Channel Select Register B1 ADANSB1 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9118h | S12AD1 | A/D Data Duplication Register ADDBLDR 16 16 2,3 PCLKB 2 ICLK S12ADC
0008 911Ah |S12AD1 | A/D Temperature Sensor Data Register ADTSDR 16 16 2, 3 PCLKB 2 ICLK S12ADC
0008 911Ch | S12AD1 | A/D Internal Reference Voltage Data Register ADOCDR 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 911Eh | S12AD1 | A/D Self-Diagnosis Data Register ADRD 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9120h | S12AD1 | A/D Data Register 0 ADDRO 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9122h | S12AD1 | A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9124h | S12AD1 | A/D Data Register 2 ADDR2 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9126h S12AD1 | A/D Data Register 3 ADDR3 16 16 2,3PCLKB 2ICLK S12ADC
0008 9128h | S12AD1 | A/D Data Register 4 ADDR4 16 16 2,3 PCLKB 2ICLK S12ADC
0008 912Ah | S12AD1 | A/D Data Register 5 ADDR5 16 16 2, 3PCLKB 2ICLK S12ADC
0008 912Ch |S12AD1 | A/D Data Register 6 ADDRG6 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 912Eh | S12AD1 | A/D Data Register 7 ADDR7 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9130h | S12AD1 | A/D Data Register 8 ADDRS 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9132h | S12AD1 | A/D Data Register 9 ADDR9 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9134h | S12AD1 | A/D Data Register 10 ADDR10 16 16 2, 3PCLKB 2 ICLK S12ADC
0008 9136h | S12AD1 | A/D Data Register 11 ADDR11 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9138h | S12AD1 | A/D Data Register 12 ADDR12 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 913Ah | S12AD1 | A/D Data Register 13 ADDR13 16 16 2,3 PCLKB 2ICLK S12ADC
0008 913Ch | S12AD1 |A/D Data Register 14 ADDR14 16 16 2,3 PCLKB 2ICLK S12ADC
0008 913Eh | S12AD1 | A/D Data Register 15 ADDR15 16 16 2,3PCLKB 2ICLK S12ADC
0008 9140h | S12AD1 | A/D Data Register 16 ADDR16 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9142h S12AD1 | A/D Data Register 17 ADDR17 16 16 2, 3PCLKB 2ICLK S12ADC
0008 9144h | S12AD1 | A/D Data Register 18 ADDR18 16 16 2, 3 PCLKB 2ICLK S12ADC
0008 9146h | S12AD1 | A/D Data Register 19 ADDR19 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9148h | S12AD1 | A/D Data Register 20 ADDR20 16 16 2,3 PCLKB 2ICLK S12ADC
0008 9160h | S12AD1 | A/D Sampling State Register O ADSSTRO 8 8 2,3 PCLKB 2ICLK S12ADC
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (21 / 67)
) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 A028h |SCI1 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A029h | SCI1 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClg,
SCilh
0008 A02Ah |SCI1 12C Mode Register 2 SIMR2 8 8 2, 3PCLKB 2ICLK SClg,
SCilh
0008 A0O2Bh |SCI1 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A0O2Ch |SCI1 12C Status Register SISR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A02Dh  [SCI1 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 AO2Eh |SCI1 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SClg,
SClh
0008 AO2Fh |SCI1 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 AO2Eh |SCI1 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SCilh
0008 AO30h |SCI1 Receive Data Register H RDRH 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O31h |SCI1 Receive Data Register L RDRL 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A0O30h |SCI1 Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 A032h |SCI1 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClg,
SCIlh
0008 A040h | SCI2 Serial Mode Register SMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A041h |SCI2 Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClg,
SCilh
0008 AO42h | SCI2 Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 A043h | SCI2 Transmit Data Register TDR 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AO44h | SCI2 Serial Status Register SSR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A045h | SCI2 Receive Data Register RDR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A046h | SCI2 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
0008 A047h | SCI2 Serial Extended Mode Register SEMR 8 8 2,3 PCLKB 2 ICLK SClg,
SCilh
0008 A048h | SCI2 Noise Filter Setting Register SNFR 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A049h | SCI2 12C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AO4Ah | SCI2 12C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 A04Bh | SCI2 12C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A04Ch |SCI2 12C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClg,
SClh
0008 A04Dh | SCI2 SPI Mode Register SPMR 8 8 2,3 PCLKB 2ICLK SClg,
SCilh
0008 AO4Eh | SCI2 Transmit Data Register H TDRH 8 8 2,3 PCLKB 2 ICLK SClg,
SClh
0008 AO4Fh | SCI2 Transmit Data Register L TDRL 8 8 2,3PCLKB 2 ICLK SClg,
SClh
0008 AO4Eh |SCI2 Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2ICLK SClg,
SClh
0008 A050h | SCI2 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2ICLK SClg,
SClh
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (31/67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 COEDh |PORTD |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COEEh |PORTE |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COFOh | PORTG | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C100h |MPC CS Output Enable Register PFCSE 8 8 2,3PCLKB 2 ICLK MPC
0008 C102h |MPC CS Output Pin Select Register 0 PFCSSO0 8 8 2,3 PCLKB 2ICLK MPC
0008 C103h |MPC CS Output Pin Select Register 1 PFCSS1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C104h |MPC Address Output Enable Register 0 PFAOEO 8 8 2,3 PCLKB 2 ICLK MPC
0008 C105h |MPC Address Output Enable Register 1 PFAOE1 8 8 2, 3 PCLKB 2ICLK MPC
0008 C106h |MPC External Bus Control Register 0 PFBCRO 8 8 2,3PCLKB 2 ICLK MPC
0008 C107h |MPC External Bus Control Register 1 PFBCR1 8 8 2,3 PCLKB 2ICLK MPC
0008 C10Eh |MPC Ethernet Control Register PFENET 8 8 2,3 PCLKB 2ICLK MPC
0008 C11Fh |MPC Write-Protect Register PWPR 8 8 2,3PCLKB 2 ICLK MPC
0008 C140h |MPC P00 Pin Function Control Register POOPFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C141h |MPC P01 Pin Function Control Register PO1PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C142h |MPC P02 Pin Function Control Register PO2PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C143h |MPC P03 Pin Function Control Register PO3PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C145h |MPC P05 Pin Function Control Register PO5PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C147h |MPC P07 Pin Function Control Register PO7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C148h |MPC P10 Pin Function Control Register P10PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C149h |MPC P11 Pin Function Control Register P11PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Ah |MPC P12 Pin Function Control Register P12PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Bh |MPC P13 Pin Function Control Register P13PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C14Ch |MPC P14 Pin Function Control Register P14PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C14Dh |MPC P15 Pin Function Control Register P15PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C14Eh |MPC P16 Pin Function Control Register P16PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C14Fh |MPC P17 Pin Function Control Register P17PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C150h |MPC P20 Pin Function Control Register P20PFS 8 8 2, 3 PCLKB 2 ICLK MPC
0008 C151h |MPC P21 Pin Function Control Register P21PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C152h |MPC P22 Pin Function Control Register P22PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C153h |MPC P23 Pin Function Control Register P23PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C154h |MPC P24 Pin Function Control Register P24PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C155h |MPC P25 Pin Function Control Register P25PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C156h |MPC P26 Pin Function Control Register P26PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C157h |MPC P27 Pin Function Control Register P27PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C158h |MPC P30 Pin Function Control Register P30PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C159h |MPC P31 Pin Function Control Register P31PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Ah |MPC P32 Pin Function Control Register P32PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C15Bh |MPC P33 Pin Function Control Register P33PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C15Ch |MPC P34 Pin Function Control Register P34PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C160h |MPC P40 Pin Function Control Register P40PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C161h |MPC P41 Pin Function Control Register P41PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C162h |MPC P42 Pin Function Control Register P42PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C163h |MPC P43 Pin Function Control Register P43PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C164h |MPC P44 Pin Function Control Register P44PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C165h |MPC P45 Pin Function Control Register P45PFS 8 8 2,3PCLKB 2 ICLK MPC
0008 C166h |MPC P46 Pin Function Control Register P46PFS 8 8 2,3 PCLKB 2ICLK MPC
0008 C167h |MPC P47 Pin Function Control Register PA7PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C168h |MPC P50 Pin Function Control Register P50PFS 8 8 2,3 PCLKB 2 ICLK MPC
0008 C169h |MPC P51 Pin Function Control Register P51PFS 8 8 2, 3 PCLKB 2ICLK MPC
0008 C16Ah |MPC P52 Pin Function Control Register P52PFS 8 8 2,3 PCLKB 2 ICLK MPC
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (34 / 67)

) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 C288h |SYSTE |Deep Standby Interrupt Flag Register 2 DPSIFR2 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consumpti
on
0008 C289h |SYSTE |Deep Standby Interrupt Flag Register 3 DPSIFR3 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consumpti
on
0008 C28Ah |SYSTE |Deep Standby Interrupt Edge Register 0 DPSIEGRO 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consumpti
on
0008 C28Bh |SYSTE |Deep Standby Interrupt Edge Register 1 DPSIEGR1 8 8 4,5 PCLKB 2, 3ICLK Low
M Power
Consumpti
on
0008 C28Ch |SYSTE |Deep Standby Interrupt Edge Register 2 DPSIEGR2 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consumpti
on
0008 C28Dh |SYSTE |Deep Standby Interrupt Edge Register 3 DPSIEGR3 8 8 4,5 PCLKB 2,3ICLK Low
M Power
Consumpti
on
0008 C290h |SYSTE [Reset Status Register 0 RSTSRO 8 8 4,5 PCLKB 2, 3ICLK Resets
M
0008 C291h |SYSTE |Reset Status Register 1 RSTSR1 8 8 4,5 PCLKB 2,3ICLK Resets
M
0008 C293h |SYSTE |Main Clock Oscillator Forced Oscillation Control MOFCR 8 8 4,5 PCLKB 2, 3ICLK Clock
M Register Generatio
n Circuit
0008 C294h |SYSTE [High-Speed On-Chip Oscillator Power Supply Control | HOCOPCR 8 8 4,5 PCLKB 2, 3ICLK Clock
M Register Generatio
n Circuit
0008 C297h |SYSTE | Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4,5 PCLKB 2, 3ICLK LDVA
M
0008 C298h |SYSTE |Voltage Detection Level Select Register LVDLVLR 8 8 4,5 PCLKB 2, 3ICLK LDVA
M
0008 C29Ah |SYSTE | Voltage Monitoring 1 Circuit Control Register O LVD1CRO 8 8 4,5 PCLKB 2,3ICLK LDVA
M
0008 C29Bh |SYSTE |Voltage Monitoring 2 Circuit Control Register O LVD2CRO 8 8 4,5 PCLKB 2,3ICLK LDVA
M
0008 C2A0h |SYSTE |Deep Standby Backup Registers 0 to 31 DPSBKRO to 8 8 4,5 PCLKB 2, 3ICLK Low
to 0008 M 31 Power
C2BFh Consumpti
on
0008 C400h |RTC 64-Hz Counter RGACNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C402h |RTC Second Counter RSECCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C402h |RTC Binary Counter 0 BCNTO 8 8 2,3PCLKB 2 ICLK RTCd
0008 C404h |RTC Minute Counter RMINCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C404h |RTC Binary Counter 1 BCNT1 8 8 2, 3PCLKB 2ICLK RTCd
0008 C406h |RTC Hour Counter RHRCNT 8 8 2,3 PCLKB 2ICLK RTCd
0008 C406h |RTC Binary Counter 2 BCNT2 8 8 2, 3 PCLKB 2ICLK RTCd
0008 C408h RTC Day-of-Week Counter RWKCNT 8 8 2,3PCLKB 2 ICLK RTCd
0008 C408h |RTC Binary Counter 3 BCNT3 8 8 2,3 PCLKB 2ICLK RTCd
0008 C40Ah |RTC Date Counter RDAYCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C40Ch |RTC Month Counter RMONCNT 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C40Eh |RTC Year Counter RYRCNT 16 16 2,3 PCLKB 2 ICLK RTCd
0008 C410h |RTC Second Alarm Register RSECAR 8 8 2,3 PCLKB 2 ICLK RTCd
0008 C410h |RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2, 3 PCLKB 2 ICLK RTCd
0008 C412h |RTC Minute Alarm Register RMINAR 8 8 2,3PCLKB 2 ICLK RTCd
0008 C412h |RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2,3 PCLKB 2ICLK RTCd
0008 C414h |RTC Hour Alarm Register RHRAR 8 8 2, 3 PCLKB 2ICLK RTCd
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Table 4.1 List of 1/0 Registers (Address Order) (52 / 67)

Number of Access Cycles

Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000C 2228h |GPT2 |A/D _Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2, 3ICLK GPTa
Register A
000C 222Ch |GPT2 |A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 222Eh |GPT2 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2230h |GPT2 |A/D _Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2, 3ICLK GPTa
Register B
000C 2234h |GPT2 |General PWM Timer Output Negate Control Register | GTONCR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2236h |GPT2 |General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2238h |GPT2 |[General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 223Ah |GPT2 |General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 223Ch |GPT2 |[General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 223Eh |GPT2 |General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2240h |GPT2 |General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2,3ICLK GPTa
Status Register
000C 2242h |GPT2 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2, 3ICLK GPTa
Temporary Release Register
000C 2280h |GPT3 |[General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2282h |GPT3 |General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2284h |GPT3 |[General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2286h |GPT3 |General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2288h |GPT3 |General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 228Ah |GPT3 |General PWM Timer Interrupt and A/D Converter GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTa
Start Request Skipping Setting Register
000C 228Ch |GPT3 |[General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 228Eh |GPT3 |General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2290h |GPT3 |[General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2292h |GPT3 |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2294h |GPT3 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2296h |GPT3 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2298h |GPT3 |[General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 229Ah |GPT3 |[General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 229Ch |GPT3 |General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 229Eh |GPT3 |[General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 22A0h |GPT3 |General PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2,3ICLK GPTa
Register
000C 22A4h |GPT3 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 22A6h |GPT3 |[A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 22A8h |GPT3 |A/D Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2,3ICLK GPTa
Register A
000C 22ACh |GPT3 |A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 22AEh |GPT3 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 22BOh |GPT3 |A/D Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2,3ICLK GPTa
Register B
000C 22B4h |GPT3 |General PWM Timer Output Negate Control Register | GTONCR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 22B6h |GPT3 |[General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 22B8h |GPT3 |General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 22BAh |GPT3 |[General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 22BCh |GPT3 |General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 22BEh |GPT3 |General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 22C0h |GPT3 |[General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTa
Status Register
000C 22C2h |GPT3 |[General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2, 3ICLK GPTa
Temporary Release Register
000C 4000h |EPTPC [MINT Interrupt Source Status Register MIESR 32 32 5, 6 PCLKA 2,3ICLK EPTPCa
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) Number of Access Cycles

Module Register Number |Access Related

Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function

000C 4D6Ch |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1 Registers

000C 4DCOh |EPTPC |Asymmetric Delay Setting Register DASYMRU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4DC4h |EPTPC |Asymmetric Delay Setting Register DASYMRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1

000C 4DC8h |EPTPC |Timestamp Latency Setting Register TSLATR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
1

000C 4DCCh |EPTPC |[SYNFP Operation Setting Register SYCONFR 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
1

000C 4DD0Oh |EPTPC [SYNFP Frame Format Setting Register SYFORMR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4DD4h |EPTPC |[Response Message Reception Timeout Register RSTOUTR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000D 0000h |SCIFA8 |Serial Mode Register SMR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0002h |SCIFA8 |Bit Rate Register BRR 8 8 3,4 PCLKB 2 ICLK SCIFA

000D 0002h | SCIFA8 | Modulation Duty Register MDDR 8 8 3,4 PCLKB 2 ICLK SCIFA

000D 0004h | SCIFA8 | Serial Control Register SCR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0006h |SCIFA8 | Transmit FIFO Data Register FTDR 8 8 3,4 PCLKB 2 ICLK SCIFA

000D 0008h | SCIFA8 | Serial Status Register FSR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 000Ah | SCIFA8 |Receive FIFO Data Register FRDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 000Ch | SCIFA8 |FIFO Control Register FCR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 000Eh |SCIFA8 |FIFO Data Count Register FDR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0010h | SCIFA8 | Serial Port Register SPTR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0012h | SCIFA8 [Line Status Register LSR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0014h |SCIFA8 |Serial Extended Mode Register SEMR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0016h | SCIFA8 |FIFO Trigger Control Register FTCR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0020h | SCIFA9 | Serial Mode Register SMR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0022h |SCIFA9 |Bit Rate Register BRR 8 8 3,4 PCLKB 2 ICLK SCIFA

000D 0022h | SCIFA9 | Modulation Duty Register MDDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0024h | SCIFA9 | Serial Control Register SCR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0026h | SCIFA9 |Transmit FIFO Data Register FTDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 0028h | SCIFA9 | Serial Status Register FSR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 002Ah | SCIFA9 |Receive FIFO Data Register FRDR 8 8 3,4 PCLKB 2ICLK SCIFA

000D 002Ch |SCIFA9 |FIFO Control Register FCR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 002Eh |SCIFA9 |FIFO Data Count Register FDR 16 16 3,4 PCLKB 2 ICLK SCIFA

000D 0030h | SCIFA9 | Serial Port Register SPTR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0032h [SCIFA9 [Line Status Register LSR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0034h |SCIFA9 |Serial Extended Mode Register SEMR 8 8 3,4 PCLKB 2 ICLK SCIFA

000D 0036h | SCIFA9 |FIFO Trigger Control Register FTCR 16 16 3,4 PCLKB 2ICLK SCIFA

000D 0040h [SCIFA1 |Serial Mode Register SMR 16 16 3,4 PCLKB 2 ICLK SCIFA
0

000D 0042h |SCIFA1 |Bit Rate Register BRR 8 8 3,4 PCLKB 2ICLK SCIFA
0

000D 0042h | SCIFA1 |Modulation Duty Register MDDR 8 8 3,4 PCLKB 2ICLK SCIFA
0

000D 0044h | SCIFA1 |Serial Control Register SCR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 0046h |SCIFA1 |Transmit FIFO Data Register FTDR 8 8 3,4 PCLKB 2ICLK SCIFA
0

000D 0048h |SCIFA1 |Serial Status Register FSR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 004Ah [SCIFA1 |Receive FIFO Data Register FRDR 8 8 3,4 PCLKB 2 ICLK SCIFA
0

000D 004Ch | SCIFA1 |FIFO Control Register FCR 16 16 3,4 PCLKB 2ICLK SCIFA
0
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Module Register Number |Access Related

Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function

000D 004Eh |SCIFAL |FIFO Data Count Register FDR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 0050h | SCIFA1 |Serial Port Register SPTR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 0052h | SCIFA1 |Line Status Register LSR 16 16 3,4 PCLKB 2 ICLK SCIFA
0

000D 0054h | SCIFA1 |Serial Extended Mode Register SEMR 8 8 3,4 PCLKB 2ICLK SCIFA
0

000D 0056h | SCIFA1 |FIFO Trigger Control Register FTCR 16 16 3,4 PCLKB 2ICLK SCIFA
0

000D 0060h |SCIFA1 |Serial Mode Register SMR 16 16 3,4 PCLKB 2 ICLK SCIFA
1

000D 0062h |SCIFAL |Bit Rate Register BRR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 0062h |SCIFA1 | Modulation Duty Register MDDR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 0064h | SCIFA1 |Serial Control Register SCR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 0066h | SCIFA1 |Transmit FIFO Data Register FTDR 8 8 3,4 PCLKB 2ICLK SCIFA
1

000D 0068h | SCIFA1 |Serial Status Register FSR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 006Ah [SCIFA1 |Receive FIFO Data Register FRDR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 006Ch | SCIFAL |FIFO Control Register FCR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 006Eh |SCIFAL |FIFO Data Count Register FDR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 0070h | SCIFA1 |Serial Port Register SPTR 16 16 3,4 PCLKB 2ICLK SCIFA
1

000D 0072h | SCIFA1 [Line Status Register LSR 16 16 3,4 PCLKB 2 ICLK SCIFA
1

000D 0074h | SCIFA1 |Serial Extended Mode Register SEMR 8 8 3,4 PCLKB 2 ICLK SCIFA
1

000D 0076h | SCIFA1 |FIFO Trigger Control Register FTCR 16 16 3,4 PCLKB 2 ICLK SCIFA
1

000D 0100h |RSPIO [RSPI Control Register SPCR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0101h |RSPIO |[RSPI Slave Select Polarity Register SSLP 8 8 3,4 PCLKB 2ICLK RSPla

000D 0102h |RSPIO |RSPI Pin Control Register SPPCR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0103h |RSPIO |RSPI Status Register SPSR 8 8 3,4 PCLKB 2ICLK RSPla

000D 0104h |RSPIO |RSPI Data Register SPDR 32 16, 32 3,4 PCLKB 2 ICLK RSPla

000D 0108h |RSPIO [RSPI Sequence Control Register SPSCR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0109h |RSPIO |RSPI Sequence Status Register SPSSR 8 8 3,4 PCLKB 2ICLK RSPla

000D 010Ah |RSPIO |RSPI Bit Rate Register SPBR 8 8 3,4 PCLKB 2 ICLK RSPla

000D 010Bh |RSPIO [RSPI Data Control Register SPDCR 8 8 3,4 PCLKB 2ICLK RSPla

000D 010Ch |RSPIO |RSPI Clock Delay Register SPCKD 8 8 3,4 PCLKB 2 ICLK RSPla

000D 010Dh |RSPIO |[RSPI Slave Select Negation Delay Register SSLND 8 8 3,4 PCLKB 2 ICLK RSPla

000D 010Eh |RSPIO |RSPI Next-Access Delay Register SPND 8 8 3,4 PCLKB 2ICLK RSPla

000D 010Fh |RSPIO |RSPI Control Register 2 SPCR2 8 8 3,4 PCLKB 2 ICLK RSPla

000D 0110h |RSPIO [RSPI Command Register 0 SPCMDO 16 16 3,4 PCLKB 2ICLK RSPla

000D 0112h |RSPIO |RSPI Command Register 1 SPCMD1 16 16 3,4 PCLKB 2 ICLK RSPla

000D 0114h |RSPIO [RSPI Command Register 2 SPCMD2 16 16 3,4 PCLKB 2 ICLK RSPla

000D 0116h |RSPIO |RSPI Command Register 3 SPCMD3 16 16 3,4 PCLKB 2 ICLK RSPla

000D 0118h |RSPIO |RSPI Command Register 4 SPCMD4 16 16 3,4 PCLKB 2ICLK RSPla

000D 011Ah |RSPIO |RSPI Command Register 5 SPCMD5 16 16 3,4 PCLKB 2 ICLK RSPla

000D 011Ch |RSPIO |RSPI Command Register 6 SPCMD6 16 16 3,4 PCLKB 2ICLK RSPla

000D 011Eh |RSPIO [RSPI Command Register 7 SPCMD7 16 16 3,4 PCLKB 2 ICLK RSPla
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Table 5.4 DC Characteristics (3)
Conditions: VCC = AVCCO = AVCC1 = VREFHO0 = VCC_USB =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
Item Symbol | Min. | Typ. | Max. Unit Test Conditions
Supply Max.*2 Icc*3 — — 220 mA | ICLK = 240 MHz
current*t Normal | Peripheral function clock signal — | 52 | — PCLKA =120 MHz
supplied* PCLKB = 60 MHz
- - - PCLKC = 60 MHz
2 SPtirlpZZiil function clock signal — 28 — PCLKD = 60 MHz
2 PP FCLK = 60 MHz
o | Coremark | Peripheral function clock signal — 41 — BCLK = 120 MHz
= % .
= stopped*4 BCLK pin = 60 MHz
@ | Sleep mode: The clock signal to peripheral 37 108
g modules is supplied*4
g;_ All-module-clock-stop mode (reference value) — 15 80
s‘f’ Increased | Reading from the code flash memory — 7 —
.%’ by BGO | while the data flash memory is being
operation | programmed
*5 Reading from the code flash memory — 10 —
while the code flash memory is being
programmed
Low-speed operating mode 1: Supply of the clock signal — 4.4 — All clocks 1 MHz
to peripheral modules is stopped*4
Low-speed operating mode 2: Supply of the clock signal — 3 — All clocks 32.768 kHz
to peripheral modules is stopped*4
Software standby mode — 1.9 59
Power supplied to standby RAM and USB resume — 25 75 pA
g detecting unit (USBb only)
g Power not Power-on reset circuit and low- — 125 26
2 supplied to power consumption function
T | standby RAM and | disabled*t
§ | USB resume Power-on reset circuit and low- — | 31 | 135
g detecting unit power consumption function
E (USBb only) enabled*?
3 | Increased by When a crystal oscillator for — 0.6 —
§ RTC operation low clock loads is in use
[a] When a crystal oscillator for — 2.0 —
standard clock loads is in use
RTC operating while When a crystal oscillator for — 0.9 — Vearr=2.0V,
VCC is off (with the low clock loads is in use VCC=0V
battery backup _ 1.6 _ Vaarr = 3.3V,
function, only the RTC VCC =0V
zggillsauttc))-rc(l)ozkrate) When a crystal oscillator for — 1.7 — Vearr=2.0V,
P standard clock loads is in use VCC=0V
—_— 3.3 —_— VBATT =3.3 V,
VCC=0V

Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.

Note 2. Supply of the clock signal to peripheral modules is stopped in this state. This does not include operations as BGO (background
operations).

Note 3. Icc depends on f (ICLK) as follows. (ICLK:PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:2.5:5:2.5 when EXTAL = 24
MHz)
lcc Max. = 0.47 x f + 107 (max. operation in high-speed operating mode)
lcc Typ. =0.09 x f + 7 (normal operation in high-speed operating mode)
lcc Typ. = 0.14 x f + 74 (low-speed operating mode 1)
lcc Max. = 0.50 x f + 4 (sleep mode)

Note 4. This does not include operations as BGO (background operations). Whether supply of the clock signal to peripheral modules
continues or is stopped only depends on the state determined by the settings of the bits in module stop control registers A to D.
The setting for the peripheral module clock stopped state is FCLK = BCLK = PCLKA = PCLKB = PCLKC = PCLKD = BCLK pin
= 3.75 MHz (division by 64).

Note 5. This is the increase for programming or erasure of the code flash memory (limitations apply to the combinations of ranges in
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Table 5.12 EXTAL Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 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,

Ta=Topr
Item Symbol Min. Typ. Max. Unit Cor-:-(;;t)ns
EXTAL external clock input cycle time texcye 41.66 — — ns Figure 5.4
EXTAL external clock input high pulse width texH 15.83 — — ns
EXTAL external clock input low pulse width text 15.83 — — ns
EXTAL external clock rising time texr — — ns
EXTAL external clock falling time texs — — 5 ns

texeye

A
A,

texn texc

»la »
il

[ vccx 05

EXTAL external clock input

texr text

Figure 5.4 EXTAL External Clock Input Timing

Table 5.13 Main Clock Timing
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 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,

Ta=Topr
) . Test
Item Symbol Min. Typ. Max. Unit Conditions
Main clock oscillation frequency fMAIN 8 — 24 MHz
Main clock oscillator stabilization time (crystal) tMAINOSC — — —=1 ms Figure 5.5
Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — —*2 ms

Note 1. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation

provided by the manufacturer for the oscillation stabilization time.
Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTSJ[7:0] bits determines the main-clock oscillation

stabilization wait time in accord with the formula below.
tmainoscwt = [(MSTS[7:0] bits x 32) + 10] / fLoco

MOSCCR.MOSTP )‘
L ({4
» 4

tmainosc
Main clock oscillator output m Z; g ’Kb \ / \ ’

tmanoscwT ’l
OSCOVFSR.MOOVF
Main clock
Figure 5.5 Main Clock Oscillation Start Timing
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5.3.3 Timing of Recovery from Low Power Consumption Modes

Table 5.18 Timing of Recovery from Low Power Consumption Modes (1)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgayr = 2.7 t0 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
Max.
Item Symbol | Min. | Typ. Unit Te_gt
tspyoscwT™2 tspyseq™ Conditions
Recovery time | Crystal Main clock tseyme | — | — {(MSTS[7:0] bit x | 100 pys + 7/fic .k + | s | Figure 5.12
after resonator oscillator 32) +76}/0.216 2n/fyain
cancellation of | connected to | operating
zgtr:’:’j";‘)re g"s"’g””l;'grck Mainclock | tepype (MSTS[7:0] bit x| 100 pis + /i g +
y oscillator and 32) +138}/0.216 2n/fp L
mode*1 o
PLL circuit
operating
External clock | Main clock tsBYEX 352 100 ps + 7ffic Lk +
input to main | oscillator 2nffexmain
clock oscillator | operating
Main clock tspyPE 639 100 s + 7/f|CLK +
oscillator and 2n/fp
PLL circuit
operating
Sub-clock oscillator operating tspysc {(SSTS[7:0] bit x 100 ps + 4/fic k +
16384) + 13}/ 2n/fgyp
0.216 + 10/frc i
High-speed High-speed tseYHO 454 100 ps + 7ffic k +
on-chip on-chip 2n/fyoco
oscillator oscillator
operating operating
High-speed tseypPH 741 100 ys + 7/f|CLK +
on-chip 2n/fp
oscillator
operatingand
PLL circuit
operating
Low-speed on-chip oscillator tseyLO 338 100 ps + 7/ffic k +
operating*4 2nffLoco

Note 1. The time for return after release from software standby is determined by the value obtained by adding the oscillation stabilization
waiting time (tsgyoscwto) and the time required for operations by the software standby release sequencer (tsgyseq)-

Note 2. When several oscillators were running before the transition to software standby, the greatest value of the oscillation stabilization
waiting time tggyoscwr IS Selected.

Note 3. For n, the greatest value is selected from among the internal clock division settings.

Note 4. This condition applies when fic| k:frcik = 1:1, 2:1, or 4:1.
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BCLK pin 7 i \
tEDACD tepaco

€
EDACKO,
EDACK1

Figure 5.32 EDACKO and EDACK1 Single-Address Transfer Timing (for SDRAM)
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Table 5.27 MTU3 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 =8 to 120 MHz, PCLKB = 8 to 60 MHz, T,
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.

= Topr

. . Test
*1
Item Symbol Min. Max. Unit Conditions
MTU3 Input capture input pulse Single-edge tMTIcW 15 — tpacyc | Figure 5.38
width setting
Both-edge 2.5 —
setting
Timer clock pulse width Single-edge tMTCKWH, 15 — tpacyc | Figure 5.39
setting tMTcKwL
Both-edge 2.5 —
setting
Phase counting 2.5 —
mode

Note 1. tpacyc: PCLKA cycle

b

))

Input capture «
input ))

«
))

((

A

tumicw

«

Y.

Figure 5.38 MTU3 Input Capture Input Timing

MTCLKA to
MTCLKD

=

=

tMTekwL

»| |l
I LUl

tMTekwH

Figure 5.39 MTU3 Clock Input Timing

R01DS0249EJ0100 Rev.1.00
Jan 15, 2015

RENESAS

Page 176 of 228



RX71M Group

5. Electrical Characteristics

Table 5.33

RSPI 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
*1 *1 *1
Item Symbol Min. Max. Unit Conditions
RSPI | RSPCK clock cycle Master tspeyc 2 4096 tpacyc | Figure 5.46
Slave 8 4096
RSPCK clock high pulse Master tspckwH | (tspeye — tspekr — ns
width - tSPCKF) /12-3
Slave (tspeyc — tspckr —
—tspckr) / 2
RSPCK clock low pulse Master tspekwL | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspeyc — tspckr —
—tspckr) / 2
RSPCK clock rise/fall time | Output tspekr, — 5 ns
Input tspekf — 1 us
Data input setup time Master tsu 6 — ns Figure 5.47 to
Slave 8.3 — tpacyc — Figure 5.52
Data input hold time Master | PCLKA division thE 0 — ns
ratio set to 1/2
PCLKA division ty tracyc —
ratio set to a
value other
than 1/2
Slave 8.3+ 2 xtpacyc —
SSL setup time Master t EAD 1 8 tspeye
Slave 4 — tpacyc
SSL hold time Master t ac 1 8 tspeyc
Slave 4 — thacyc
Data output delay time Master top — 6.3 ns
Slave — 3 X tpacyc +
20
Data output hold time Master ton 0 — ns
Slave 0 —
Successive transmission | Master tro tspeyc + 2 X tpacyc | 8 X tspeyc ns
delay time +2 X tpacyc
Slave 4 X tpacyc —
MOSI and MISO Output tor, tof — 5 ns
rise/fall time
Input — 1 us
SSL Output tssir, — 5 ns
rise/fall time Input tssit — 1 us
Slave access time tsa — 4 tpacyc | Figure 5.51,
Slave output release time tREL — 3 tpacyc Figure 5.52

Note 1.
Note 2.

tpacyc: PCLKA cycle

We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.
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* Suspension during programming

FACIcommand X Program ><

>< Suspend

FSTATRO.FRDY

Erasure pulse

* Forced stop command

FACIcommand X Forced >
stop
tep |

I
[Notready ] ﬂé

FSTATR.FRDY

tspp
FSTATRO.FRDY Not Ready
Programming pulse
* Suspension during erasure in suspend priority mode
FAClcommand X  Erase >< >< Suspend >< Resume >< >< Suspend
tseso1 tseso2
FSTATRO.FRDY Not Ready Not Ready
* Suspension during erasure in erasure priority mode
FACIcommand X Erase >< >< Suspend
tseen

Figure 5.89  Flash Memory Programming/Erasure Suspension Timing
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TCK J_\— —/— 4\_/—\—
tTMSS tTMSH
<P
TMS
trois trom
<P
TDI

troop

L

/
TDO
\

Figure 5.92 Boundary Scan Input/Output Timing
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