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RX71M Group

1. Overview

Table 1.1 Outline of Specifications (4/10)

Classification Module/Function

Description

Event link controller (ELC)

Event signals such as interrupt request signals can be interlinked with the operation of
functions such as timer counting, eliminating the need for intervention by the CPU to
control the functions.

119 internal event signals can be freely combined for interlinked operation with
connected functions.

Event signals from peripheral modules can be used to change the states of output pins
(of ports B and E).

Changes in the states of pins (of ports B and E) being used as inputs can be interlinked
with the operation of peripheral modules.

Timers 16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 1 unit

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Support for buffered operation, phase-counting mode (two phase encoder input) and
cascade-connected operation (32 bits x 2 channels) depending on the channel.
PPG output trigger can be generated

Capable of generating conversion start triggers for the A/D converters

Digital filtering of signals from the input capture pins

Event linking by the ELC

Timers Multifunction timer
pulse unit (MTU3a)

9 channels (16 bits x 8 channels, 32 bits x 1 channel)

Maximum of 16 pulse-input/output and 3 pulse-input possible

Select from among 13 counter-input clock signals for each channel (PCLKA/1, PCLKA/
2, PCLKA/4, PCLKA/8, PCLKA/16, PCLK/A32, PCLKA/64, PCLKA/256, PCLKA/1024,
MTCLKA, MTCLKB, MTCLKC, MTCLKD)

11 of the signals are available for channels 1, 3 and 4, 12 are available for channel 2,
and 9 are available for channels 5 to 8.

Input capture function

39 output compare/input capture registers

Counter clear operation (synchronous clearing by compare match/input capture)
Simultaneous writing to multiple timer counters (TCNT)

Simultaneous register input/output by synchronous counter operation

Buffered operation

Support for cascade-connected operation

43 interrupt sources

Automatic transfer of register data

Pulse output mode

Toggle/PWM/complementary PWM/reset-synchronized PWM

Complementary PWM output mode

Outputs non-overlapping waveforms for controlling 3-phase inverters

Automatic specification of dead times

PWM duty cycle: Selectable as any value from 0% to 100%

Delay can be applied to requests for A/D conversion.

Non-generation of interrupt requests at peak or trough values of counters can be
selected.

Double buffer configuration

Reset synchronous PWM mode

Three phases of positive and negative PWM waveforms can be output with desired duty
cycles.

Phase-counting mode: 16-bit mode (channels 1 and 2); 32-bit mode (channels 1 and 2)
Counter functionality for dead-time compensation

Generation of triggers for A/D converter conversion

A/D converter start triggers can be skipped

Digital filter function for signals on the input capture and external counter clock pins
PPG output trigger can be generated

Event linking by the ELC

Port output enable 3
(POE3a)

Control of the high-impedance state of the MTU3/GPT's waveform output pins

5 pins for input from signal sources: POEO, POE4, POES, POE10, POE11

Initiation on detection of short-circuited outputs (detection of simultaneous PWM output
to the active level)

Initiation by oscillation-stoppage detection or software

Additional programming of output control target pins is enabled
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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
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RX71M Group

1. Overview

1.4 Pin Functions
Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/8)

Classifications Pin Name 1/0 Description

Digital power supply VCC Input Power supply pin. Connect this pin to the system power supply.
Connect the pin to VSS via a 0.1-yF multilayer ceramic
capacitor. The capacitor should be placed close to the pin.

VCL Input Connect this pin to VSS via a 0.22-pF capacitor. The capacitor
should be placed close to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

VBATT Input Backup power pin

Clock XTAL Output  Pins for a crystal resonator. An external clock signal can be

EXTAL Input input through the EXTAL pin.

BCLK Output  Outputs the external bus clock for external devices.

SDCLK Output  Outputs the SDRAM-dedicated clock.

XCOoUuT Output  Input/output pins for the sub clock oscillator. Connect a crystal
resonator between XCOUT and XCIN.

XCIN Input

Clock frequency accuracy CACREF Input Reference clock input pin for the clock frequency accuracy

measurement measurement circuit

Operating mode control MD Input Pins for setting the operating mode. The signal levels on these
pins must not be changed during operation.

uB Input USB boot mode or user boot mode enable pin

UPSEL Input Selects the power supply method in USB boot mode.

The low level selects self-power mode and the high level
selects bus power mode.

System control RES# Input Reset signal input pin. This LSI enters the reset state when this
signal goes low.

EMLE Input Input pin for the on-chip emulator enable signal. When the on-
chip emulator is used, this pin should be driven high. When not
used, it should be driven low.

BSCANP Input Boundary scan enable pin. Boundary scan is enabled when this
pin goes high. When not used, it should be driven low.

On-chip emulator FINED 1/0 Fine interface pin

TRST# Input On-chip emulator or boundary scan pins. When the EMLE pin is

™S Input driven high, these pins are dedicated for the on-chip emulator.

TDI Input

TCK Input

TDO Output

TRCLK Output  This pin outputs the clock for synchronization with the trace
data.

TRSYNC Output  This pin indicates that output from the TRDATAO to TRDATA3
pins is valid.

TRDATAO to TRDATA3 Output  These pins output the trace information.

Address bus A0 to A23 Output  Output pins for the address
Data bus DO to D31 1/0 Input and output pins for the bidirectional data bus
Multiplexed bus A0/DO to A15/D15 /10 Address/data multiplexed bus
R01DS0249EJ0100 Rev.1.00 RENESANAS Page 19 of 228
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RX71M Group 1. Overview
A B c D E F G H J K L M N
13| PE3 PE4 VSSs PE6 P67 PA2 PA4 PA7 PB1 PB5 VSSs vce P74 | 13
12| PElL PE2 P70 PE5 P65 PAL vce PBO PB2 PB6 P73 PC1 P75 | 12
11| P62 P61 PEO vce P66 VsSs PAG P71 PB4 PB7 pC2 PCO PC3 | 11
10| VSS vce P63 PE7 PAO PA3 PAS P72 PB3 P76 PC4 P77 P82 | 10
9| PD6 PD4 PD7 P64 P80 PCS5 P81 PC7 |9
RX71M Group
8| PD2 PDO PD3 P60 PTL G 0 145KA-A vce P83 PC6 vss |8
(145-Pin TFLGA)
7| P92 Po1 PD1 PD5 . P51 P52 P50 Pss | 7
(Upper Perspective
VleW) vSS_ | UsBO_
6| P90 P47 VSS P93 P53 P56 USB DR 6
VCC_ | USBO_
5| P45 P43 P46 vce P44 P54 P13 USB DM 5
4| P42 |VREFLO| P41 P01 EMLE | VBATT [BSCANP| P35 P30 P15 P24 P12 P14 | 4
MD/
3| P40 P05 |VREFHO| PO3 PJ5 PJ3 FNeD | VSS P32 P31 P16 P86 P87 |3
2| PO7 | AVCCO | P02 PF5 VCL | XCOUT | RES# vce P33 P26 P23 P17 P20 |2
1| AVSSO | AVCC1 | AVSS1 | 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 /O port pins. For the pin configuration, see Table 1.7, List of Pin
and Pin Functions (145-Pin TFLGA).
Figure 1.6 Pin Assignment (145-Pin TFLGA)

R01DS0249EJ0100 Rev.1.00
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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

7 PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51 7
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

MD/
3 P07 AVCCO PJ3 RES# P35 P30 P16 P17 P20 3
FINED
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 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (13 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 79FFh  |ICU Software Configurable Interrupt A Select Register 255 | SLIAR255 8 8 i I};:(I:_EKtAo 2 ICLK ICUA
0008 7A00h |ICU Software Configurable Interrupt Selection Write SLIPRCR 8 8 2ICLK to 2 ICLK ICUA

Protect Register 1 PCLKA/B
0008 7A01h |ICU EXDMAC Start Interrupt Select Register SELEXDR 8 8 12P|g|L-EAE?B 2ICLK ICUA
0008 8000h |CMT Compare Match Timer Start Register 0 CMSTRO 16 16 2, 3PCLKB 2 ICLK CMT
0008 8002h |CMTO |Compare Match Timer Control Register CMCR 16 16 2,3PCLKB 2 ICLK CMT
0008 8004h |[CMTO |Compare Match Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK CMT
0008 8006h |CMTO |Compare Match Constant Register CMCOR 16 16 2,3 PCLKB 2 ICLK CMT
0008 8008h |CMT1 |Compare Match Timer Control Register CMCR 16 16 2, 3 PCLKB 2 ICLK CMT
0008 800Ah |CMT1 |Compare Match Counter CMCNT 16 16 2, 3PCLKB 2 ICLK CMT
0008 800Ch |CMT1 |Compare Match Constant Register CMCOR 16 16 2,3PCLKB 2 ICLK CMT
0008 8010h |CMT Compare Match Timer Start Register 1 CMSTR1 16 16 2, 3 PCLKB 2ICLK CMT
0008 8012h |CMT2 |Compare Match Timer Control Register CMCR 16 16 2,3PCLKB 2 ICLK CMT
0008 8014h |CMT2 |Compare Match Counter CMCNT 16 16 2, 3 PCLKB 2 ICLK CMT
0008 8016h |CMT2 |Compare Match Constant Register CMCOR 16 16 2, 3PCLKB 2 ICLK CMT
0008 8018h |CMT3 |Compare Match Timer Control Register CMCR 16 16 2,3 PCLKB 2ICLK CMT
0008 801Ah |CMT3 [Compare Match Counter CMCNT 16 16 2, 3 PCLKB 2ICLK CMT
0008 801Ch |CMT3 |Compare Match Constant Register CMCOR 16 16 2, 3PCLKB 2 ICLK CMT
0008 8020h |WDT WDT Refresh Register WDTRR 8 8 2,3 PCLKB 2ICLK WDTA
0008 8022h  |WDT WDT Control Register WDTCR 16 16 2,3PCLKB 2 ICLK WDTA
0008 8024h |WDT WDT Status Register WDTSR 16 16 2,3 PCLKB 2ICLK WDTA
0008 8026h |WDT WDT Reset Control Register WDTRCR 8 8 2,3PCLKB 2 ICLK WDTA
0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2, 3 PCLKB 2ICLK IWDTa
0008 8032h IWDT IWDT Control Register IWDTCR 16 16 2,3 PCLKB 2ICLK IWDTa
0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2,3 PCLKB 2ICLK IWDTa
0008 8036h | IWDT IWDT Reset Control Register IWDTRCR 8 8 2, 3 PCLKB 2 ICLK IWDTa
0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2,3PCLKB 2ICLK IWDTa
0008 8040h DA D/A Data Register 0 DADRO 16 16 2, 3 PCLKB 2ICLK R12DA
0008 8042h DA D/A Data Register 1 DADR1 16 16 2, 3 PCLKB 2ICLK R12DA
0008 8044h DA D/A Control Register DACR 8 8 2, 3PCLKB 2 ICLK R12DA
0008 8045h |DA DADRm Format Select Register DADPR 8 8 2, 3 PCLKB 2ICLK R12DA
0008 8046h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2,3 PCLKB 2ICLK R12DA
0008 8048h | DA D/A Output Amplifier Control Register DAAMPCR 8 8 2, 3 PCLKB 2 ICLK R12DA
0008 8100h | TPUA |Timer Start Register TSTR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8101h |TPUA | Timer Synchronous Register TSYR 8 8 2, 3PCLKB 2 ICLK TPUa
0008 8108h | TPUO Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8109h |TPU1 Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 810Ah | TPU2 Noise Filter Control Register NFCR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 810Bh | TPU3 |Noise Filter Control Register NFCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 810Ch | TPU4 Noise Filter Control Register NFCR 8 8 2,3 PCLKB 2ICLK TPUa
0008 810Dh | TPU5 Noise Filter Control Register NFCR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8110h | TPUO | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8111h TPUO | Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8112h | TPUO |Timer I/O Control Register H TIORH 8 8 2,3PCLKB 2 ICLK TPUa
0008 8113h |TPUO | Timer I/O Control Register L TIORL 8 8 2,3 PCLKB 2ICLK TPUa
0008 8114h | TPUO | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8115h | TPUO | Timer Status Register TSR 8 8 2, 3PCLKB 2 ICLK TPUa
0008 8116h | TPUO  |Timer Counter TCNT 16 16 2,3PCLKB 2 ICLK TPUa
0008 8118h | TPUO | Timer General Register A TGRA 16 16 2,3 PCLKB 2 ICLK TPUa
R01DS0249EJ0100 Rev.1.00 RENESAS Page 85 of 228
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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) (36 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 C4C4h |POE3 |Input Level Control/Status Register 2 ICSR2 16 16 2, 3 PCLKB 2 ICLK POE3
0008 C4C6h |POE3 |Output Level Control/Status Register 2 OCSR2 16 16 2,3 PCLKB 2 ICLK POE3
0008 C4C8h |POE3 |Input Level Control/Status Register 3 ICSR3 16 16 2, 3 PCLKB 2 ICLK POE3
0008 C4CAh |POE3 |Software Port Output Enable Register SPOER 8 8 2, 3 PCLKB 2ICLK POE3
0008 C4CBh |POE3 |Port Output Enable Control Register 1 POECR1 8 8 2,3 PCLKB 2ICLK POE3
0008 C4CCh |POE3 |Port Output Enable Control Register 2 POECR2 16 16 2,3 PCLKB 2ICLK POE3
0008 C4CEh |POE3 |Port Output Enable Control Register 3 POECR3 16 16 2,3 PCLKB 2 ICLK POE3
0008 C4D0Oh |POE3 | Port Output Enable Control Register 4 POECR4 16 16 2, 3 PCLKB 2 ICLK POE3
0008 C4D2h |POE3 | Port Output Enable Control Register 5 POECR5 16 16 2, 3PCLKB 2 ICLK POE3
0008 C4D4h |POE3 |Port Output Enable Control Register 6 POECR6 16 16 2,3 PCLKB 2ICLK POE3
0008 C4D6h |POE3 |Input Level Control/Status Register 4 ICSR4 16 16 2, 3 PCLKB 2ICLK POE3
0008 C4D8h |POE3 |Input Level Control/Status Register 5 ICSR5 16 16 2,3PCLKB 2 ICLK POE3
0008 C4DAh |POE3 |Active Level Setting Register 1 ALR1 16 16 2, 3 PCLKB 2 ICLK POE3
0008 C4DCh |POE3 |Input Level Control/Status Register 6 ICSR6 16 16 2, 3PCLKB 2 ICLK POE3
0008 C4EOh |POE3 |GPTO Pin Select Register GOSELR 8 8 2,3 PCLKB 2ICLK POE3
0008 C4E1lh |POE3 |[GPT1 Pin Select Register GI1SELR 8 8 2,3PCLKB 2ICLK POE3
0008 C4E2h |POE3 |GPT2 Pin Select Register G2SELR 8 8 2, 3 PCLKB 2ICLK POE3
0008 C4E3h |POE3 |GPT3 Pin Select Register G3SELR 8 8 2, 3PCLKB 2ICLK POE3
0008 C4E4h |POE3 MTUO Pin Select Register 1 MOSELR1 8 8 2,3 PCLKB 2ICLK POE3
0008 C4E5h |POE3 MTUO Pin Select Register 2 MOSELR2 8 8 2,3 PCLKB 2ICLK POE3
0008 C4E6h |POE3 |[MTU3 Pin Select Register M3SELR 8 8 2,3PCLKB 2 ICLK POE3
0008 C4E7h |POE3 MTU4 Pin Select Register 1 M4SELR1 8 8 2, 3 PCLKB 2ICLK POE3
0008 C4E8h |POE3 MTU4 Pin Select Register 2 M4SELR2 8 8 2, 3PCLKB 2ICLK POE3
0008 C4E9h |POE3 MTU/GPT Pin Select Register MGSELR 8 8 2, 3 PCLKB 2ICLK POE3
0008 C500h | TEMPS | Temperature Sensor Control Register TSCR 8 8 2, 3 PCLKB 2 ICLK TEMPS
0008 C5C0Oh |DA D/A A/D Synchronous Unit Select Register DAADUSR 8 8 2,3 PCLKB 2ICLK R12DA
0009 0200hto [CANO |Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3 PCLKB 2 ICLK CAN
0009 03FFh 32
0009 0400hto [CANO [Mask Registers 0to 7 MKRO to 7 32 8, 16, 2, 3 PCLKB 2 ICLK CAN
0009 041Fh 32
0009 0420h |CANO |FIFO Received ID Compare Register O FIDCRO 32 8,3126, 2, 3 PCLKB 2ICLK CAN
0009 0424h |CANO |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3PCLKB 2 ICLK CAN
0009 0428h |CANO |[Mask Invalid Register MKIVLR 32 8,3126, 2, 3 PCLKB 2ICLK CAN
0009 042Ch |CANO |Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 0820hto [CANO | Message Control Registers 0 to 31 MCTLO to 31 8 8 2, 3 PCLKB 2ICLK CAN
0009 083Fh
0009 0840h CANO Control Register CTLR 16 8,16 2, 3PCLKB 2ICLK CAN
0009 0842h CANO Status Register STR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0844h |CANO |Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 0848h |CANO |Receive FIFO Control Register RFCR 8 8 2,3PCLKB 2 ICLK CAN
0009 0849h |CANO |Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 084Ah |CANO |Transmit FIFO Control Register TFCR 8 8 2,3 PCLKB 2 ICLK CAN
0009 084Bh |CANO [ Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 084Ch |CANO |Error Interrupt Enable Register EIER 8 8 2,3PCLKB 2ICLK CAN
0009 084Dh |CANO | Error Interrupt Factor Judge Register EIFR 8 8 2,3 PCLKB 2ICLK CAN
0009 084Eh |CANO |Receive Error Count Register RECR 8 8 2, 3 PCLKB 2ICLK CAN
0009 084Fh |CANO | Transmit Error Count Register TECR 8 8 2,3 PCLKB 2 ICLK CAN
0009 0850h |CANO | Error Code Store Register ECSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 0851h |CANO [Channel Search Support Register CSSR 8 8 2,3 PCLKB 2 ICLK CAN
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (37 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0009 0852h |CANO |Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 0853h |CANO | Mailbox Search Mode Register MSMR 8 8 2,3PCLKB 2 ICLK CAN
0009 0854h |CANO |Time Stamp Register TSR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 0856h |CANO | Acceptance Filter Support Register AFSR 16 8,16 2, 3PCLKB 2 ICLK CAN
0009 0858h |CANO | Test Control Register TCR 8 8 2,3 PCLKB 2ICLK CAN
00091200hto |CAN1 | Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3 PCLKB 2ICLK CAN
0009 13FFh 32
0009 1400hto |CAN1 |Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3PCLKB 2 ICLK CAN
0009 141Fh 32
0009 1420h |CAN1 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 1424h |CAN1 |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 1428h CAN1 Mask Invalid Register MKIVLR 32 8’3]é6' 2,3PCLKB 2ICLK CAN
0009 142Ch |CAN1 |Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3PCLKB 2ICLK CAN
0009 1820hto | CAN1 | Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2ICLK CAN
0009 183Fh
0009 1840h |CAN1 |Control Register CTLR 16 8,16 2, 3PCLKB 2 ICLK CAN
0009 1842h |CAN1 |Status Register STR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 1844h |CAN1 |Bit Configuration Register BCR 32 8,3126, 2,3 PCLKB 2 ICLK CAN
0009 1848h |CAN1 |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1849h |CAN1 |Receive FIFO Pointer Control Register RFPCR 8 8 2,3PCLKB 2 ICLK CAN
0009 184Ah |CAN1 |Transmit FIFO Control Register TFCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Bh |CAN1 | Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 184Ch |CAN1 | Error Interrupt Enable Register EIER 8 8 2,3PCLKB 2 ICLK CAN
0009 184Dh |CAN1 |Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 184Eh |CAN1 |Receive Error Count Register RECR 8 8 2,3PCLKB 2 ICLK CAN
0009 184Fh |CAN1 | Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1850h |CAN1 | Error Code Store Register ECSR 8 8 2,3PCLKB 2 ICLK CAN
0009 1851h |CAN1 |Channel Search Support Register CSSR 8 8 2,3PCLKB 2 ICLK CAN
0009 1852h |CAN1 |Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 1853h |CAN1 |Mailbox Search Mode Register MSMR 8 8 2,3 PCLKB 2 ICLK CAN
0009 1854h |CAN1 |Time Stamp Register TSR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 1856h |CAN1 | Acceptance Filter Support Register AFSR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 1858h |CAN1 | Test Control Register TCR 8 8 2,3 PCLKB 2ICLK CAN
0009 2200hto | CAN2 | Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2,3 PCLKB 2ICLK CAN
0009 23FFh 32
0009 2400hto |CAN2 |Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2, 3PCLKB 2 ICLK CAN
0009 241Fh 32
0009 2420h |CAN2 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3 PCLKB 2 ICLK CAN
0009 2424h |CAN2 |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 2428h |CAN2 |Mask Invalid Register MKIVLR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 242Ch |CAN2 |Mailbox Interrupt Enable Register MIER 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 2820hto | CAN2 | Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3 PCLKB 2 ICLK CAN
0009 283Fh
0009 2840h |CAN2 | Control Register CTLR 16 8,16 2,3PCLKB 2 ICLK CAN
0009 2842h |CAN2 | Status Register STR 16 8,16 2, 3 PCLKB 2 ICLK CAN
0009 2844h |CAN2 |Bit Configuration Register BCR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 2848h |CAN2 |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2ICLK CAN
0009 2849h |CAN2 |Receive FIFO Pointer Control Register RFPCR 8 8 2,3 PCLKB 2 ICLK CAN
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Table 4.1 List of 1/0O Registers (Address Order) (40 / 67)

) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000A 0056h |USBO USB Request Value Register USBVAL 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0058h |USBO USB Request Index Register USBINDX 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 005Ah |USBO USB Request Length Register USBLENG 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 005Ch |USBO DCP Configuration Register DCPCFG 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 005Eh |USBO | DCP Maximum Packet Size Register DCPMAXP 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0060h |USBO DCP Control Register DCPCTR 16 16 9 PCLKB Frequency with 1 |USBb
or more +9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0064h |USBO Pipe Window Select Register PIPESEL 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0068h | USBO Pipe Configuration Register PIPECFG 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 006Ch |USBO | Pipe Maximum Packet Size Register PIPEMAXP 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 006Eh |USBO Pipe Cycle Control Register PIPEPERI 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0070h |USBO Pipel Control Register PIPELICTR 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0072h |USBO Pipe2 Control Register PIPE2CTR 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0074h |USBO Pipe3 Control Register PIPE3CTR 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0076h |USBO Pipe4 Control Register PIPEACTR 16 16 9 PCLKB Frequency with 1 [USBb
or more +9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0078h |USBO | Pipe5 Control Register PIPESCTR 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 007Ah |USBO Pipe6 Control Register PIPE6CTR 16 16 9 PCLKB Frequency with 1 |USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 007Ch |USBO | Pipe7 Control Register PIPE7CTR 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 007Eh |USBO | Pipe8 Control Register PIPEBCTR 16 16 9 PCLKB Frequency with 1 [USBb
or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
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Table 4.1 List of 1/0O Registers (Address Order) (43 /67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000C 0110h E'EHER ETHERC Status Register ECSR 32 32 13, 14 PCLKA 210 7 ICLK ETHERC
000C 0118h |ETHER |ETHERC Interrupt Enable Register ECSIPR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
Co
000C 0120h |ETHER |[PHY Interface Register PIR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
Co
000C 0128h (E:'(I)'HER PHY Status Register PSR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
000C 0140h |ETHER [Random Number Generation Counter Upper Limit RDMLR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
Cco Setting Register
000C 0150h E‘(I)'HER IPG Register IPGR 32 32 13, 14 PCLKA 210 7 ICLK ETHERC
000C 0154h E‘(IJ’HER Automatic PAUSE Frame Register APR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
000C 0158h E‘(IJ’HER Manual PAUSE Frame Register MPR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
000C 0160h |ETHER |Received PAUSE Frame Counter RFCF 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
Co
000C 0164h (E:'(I)'HER PAUSE Frame Retransmit Count Setting Register TPAUSER 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 0168h (E:'(I)'HER PAUSE Frame Retransmit Counter TPAUSECR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
000C 016Ch E‘(I)’HER Broadcast Frame Receive Count Setting Register BCFRR 32 32 13, 14 PCLKA 2to0 7 ICLK ETHERC
000C 01COh E‘(IJ’HER MAC Address Upper Bit Register MAHR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
000C 01C8h E‘(IJ’HER MAC Address Lower Bit Register MALR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
000C 01DOh |ETHER |Transmit Retry Over Counter Register TROCR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
Co
000C 01D4h (E:'(I)'HER Late Collision Detect Counter Register CDCR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 01D8h (E:'(I)'HER Lost Carrier Counter Register LCCR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 01DCh E‘(I)’HER Carrier Not Detect Counter Register CNDCR 32 32 13, 14 PCLKA 210 7 ICLK ETHERC
000C 01E4h E‘(IJ’HER CRC Error Frame Receive Counter Register CEFCR 32 32 13, 14 PCLKA 2to0 7 ICLK ETHERC
000C 01E8h E‘(IJ’HER Frame Receive Error Counter Register FRECR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
000C O1ECh |ETHER |Too-Short Frame Receive Counter Register TSFRCR 32 32 13, 14 PCLKA 2t0 7 ICLK ETHERC
Co
000C 01FOh (E:'(I)'HER Too-Long Frame Receive Counter Register TLFRCR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 01F4h (E:'(I)'HER Received Alignment Error Frame Counter Register RFCR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 01F8h E‘(I)’HER Multicast Address Frame Receive Counter Register |MAFCR 32 32 13, 14 PCLKA 2t0 7ICLK ETHERC
000C 0200h EDMAC EDMAC Mode Register EDMR 32 32 4,5 PCLKA 2,3ICLK EDMACa
000C 0208h EDMAC EDMAC Transmit Request Register EDTRR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
000C 0210h |EDMAC |EDMAC Receive Request Register EDRRR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0218h |EDMAC |Transmit Descriptor List Start Address Register TDLAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0220h |EDMAC |Receive Descriptor List Start Address Register RDLAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
1
000C 0228h EDMAC ETHERC/EDMAC Status Register EESR 32 32 4,5 PCLKA 2,3ICLK EDMACa
000C 0230h EDMAC ETHERC/EDMAC Status Interrupt Enable Register EESIPR 32 32 4,5 PCLKA 2,3ICLK EDMACa
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Table 4.1 List of 1/0O Registers (Address Order) (51 /67)

Number of Access Cycles

Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000C 218Ah |GPT1 |General PWM Timer Interrupt and A/D Converter GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTa
Start Request Skipping Setting Register
000C 218Ch |GPT1 |General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 218Eh |GPT1 |General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2190h |GPT1 |[General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2192h |GPT1 |General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2194h |GPT1 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2196h |GPT1 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2198h |GPT1 |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 219Ah |GPT1 |[General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 219Ch |GPT1 |General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 219Eh |GPT1 |[General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 21A0h |GPT1 |General PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTa
Register
000C 21A4h |GPT1 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 21A6h |GPT1 |[A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 21A8h |GPT1 |A/D Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2,3ICLK GPTa
Register A
000C 21ACh |GPT1 |[A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 21AEh |GPT1 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 21BOh |GPT1 |A/D Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2,3ICLK GPTa
Register B
000C 21B4h |GPT1 |General PWM Timer Output Negate Control Register | GTONCR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 21B6h |GPT1 |[General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 21B8h |GPT1 |General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 21BAh |GPT1 |[General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 21BCh |GPT1 |[General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 21BEh |GPT1 |General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 21COh |GPT1 |[General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTa
Status Register
000C 21C2h |GPT1 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2, 3ICLK GPTa
Temporary Release Register
000C 2200h |GPT2 |General PWM Timer I/O Control Register GTIOR 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2202h |GPT2 |[General PWM Timer Interrupt Output Setting Register | GTINTAD 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2204h |GPT2 |[General PWM Timer Control Register GTCR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2206h |GPT2 |General PWM Timer Buffer Enable Register GTBER 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2208h |GPT2 |[General PWM Timer Count Direction Register GTUDC 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 220Ah |GPT2 |General PWM Timer Interrupt and A/D Converter GTITC 16 16 4,5 PCLKA 2, 3ICLK GPTa
Start Request Skipping Setting Register
000C 220Ch |GPT2 |General PWM Timer Status Register GTST 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 220Eh |GPT2 |General PWM Timer Counter GTCNT 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2210h |GPT2 |General PWM Timer Compare Capture Register A GTCCRA 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2212h |GPT2 |[General PWM Timer Compare Capture Register B GTCCRB 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2214h |GPT2 |General PWM Timer Compare Capture Register C GTCCRC 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2216h |GPT2 |General PWM Timer Compare Capture Register D GTCCRD 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 2218h |GPT2 |General PWM Timer Compare Capture Register E GTCCRE 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 221Ah |GPT2 |General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2,3ICLK GPTa
000C 221Ch |GPT2 |[General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 221Eh |GPT2 |General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2220h |GPT2 |General PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTa
Register
000C 2224h |GPT2 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2, 3ICLK GPTa
000C 2226h |GPT2 |A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2,3ICLK GPTa
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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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Table 5.15 HOCO Clock 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,

Ta=Topr
Item Symbol Min. Typ. Max. Unit Test Conditions

HOCO clock oscillation frequency faoco 15.61 16 16.39 MHz |-20°C<T,<85°C
17.56 18 18.44 MHz
19.52 20 20.48 MHz
15.52 16 16.48 MHz | -40°C < T, <-20°C
17.46 18 18.54 MHz
19.40 20 20.60 MHz

HOCO clock oscillation stabilization wait time thocowT — 105 149 us Figure 5.8

HOCO clock power supply stabilization time thocop — — 150 us Figure 5.9

High-speed on-chip
oscillator output

OSCOVFSR.HCOVF

HOCO clock

HOCOCR.HCSTP \

MIITANT NS NSNS

tHocowT

Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the

HOCOCR.HCSTP Bit)

HOCOCR.HCSTP

Internal power supply for
high-speed on-chip oscillator

HOCOPCR.HOCOPCNT \ /—\_

thocor

- ~_

Figure 5.9 High-Speed On-Chip Oscillator Power Supply Control Timing
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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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Table 5.41 PDC 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,
Output load conditions: Vo = VCC x 0.5, Vg
High-drive output is selected by the driving abil

Ta=Topr
=VCC x 0.5, C =230 pF
ity control register.

Item Symbol Min.*1 Max. Unit Cor;rcTifitons

PDC | PIXCLK input cycle time tPixcye 37 — ns | Figure 5.72
PIXCLK input high pulse width trixH 10 — ns
PIXCLK input low pulse width teixL 10 — ns
PIXCLK rising time teixr — 5 ns
PIXCLK falling time tpix — 5 ns

PCKO output cycle time tpckeye 2 % tppeyc — ns | Figure 5.73
PCKO output high pulse width tpckH (teckeye — tekr — tpek)/2 = 3 — ns
PCKO output low pulse width tpekL (tpckeye — trekr — trek)/2 = 3 — ns
PCKO rising time teckr — 5 ns
PCKO falling time tpeks — 5 ns

VSYNV/HSYNC input setup time tsyncs 10 — ns | Figure 5.74
VSYNV/HSYNC input hold time tsyNCH 5 — ns
PIXD input setup time trixDs 10 — ns
PIXD input hold time tPixDH 5 — ns

Note 1. tpgcyc: PCLKB cycle

trixeye

N|

PIXCLK input

| le toixe

toixe

Figure 5.72  PDC Input Clock Timing

trckeye

PCKO pin output

v

| | g-tecks

trek

Figure 5.73  PDC Output Clock Timing
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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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5.11 Flash Memory Characteristics

Table 5.54 Code Flash Memory Characteristics

Conditions: VCC = AVCCO = 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
Temperature range for programming/erasure: T, = Ty,

tem Symbol . FCLK =4 MHz 2.0 MHz < FCLK = 60 MHz Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 256 bytes tposg — 4.4 13.2 — 2 6 ms
Npgc < 100 times 8 Kbytes tpex — 99 176 — 50 90 ms
32 Kbytes tpaak — 396 704 — 200 360 ms
Programming time 256 bytes tpose — 5.3 15.8 — 2.4 7.2 ms
Npec > 100 times 8 Kbytes ek — 119 212 — 60 108 ms
32 Kbytes tpaok — 476 848 — 240 432 ms
Erasure time 8 Kbytes tegK — 90 216 — 50 120 ms
Npgc < 100 times 32 Kbytes teaaK — 360 864 — 200 480 ms
Erasure time 8 Kbytes tegk — 108 260 — 60 144 ms
Npgc > 100 times 32 Kbytes teaok — 432 1040 — 240 576 ms
Reprogramming/erasure cycle*! Npec 1000*2 — — 1000*2 — — Times
Suspend delay time during programming tspp — — 264 — — 120 us
First suspend delay time during erasing tsesp1 — — 216 — — 120 us
(in suspend priority mode)
Second suspend delay time during tsesp2 — — 17 — — 1.7 ms
erasure
(in suspend priority mode)
Suspend delay time during erasure tseep — — 1.7 — — 17 ms
(in erasure priority mode)
Forced stop command tep — — 32 — — 20 us
Data hold time*3 torP 10 — — 10 — — Year
FCU reset time trcur 35 — — 35 — — us

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 = 1000),
erasing can be performed n times for each block. For instance, when 256-byte programming is performed 32 times for different
addresses in 8-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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Figure 5.92 Boundary Scan Input/Output Timing
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