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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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RX63T Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications in outline, and Table 1.2 lists the functions of products.

Table 1.1 shows an outline of the maximum specifications, and the available peripheral modules and number of 

channels differ according to the number of pins on the package and the ROM capacity. For details, see Table 1.2, 

Comparison of Functions for Different Packages.

Table 1.1 Outline of Specifications (1/7)

Classification Module/Function Description

CPU CPU  Maximum operating frequency: 100 MHz
 32-bit RX CPU
 Minimum instruction execution time: One instruction per state (cycle of the system 

clock)
 Address space: 4-Gbyte linear
 Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers
Accumulator: One 64-bit register

 Basic instructions: 73
 Floating-point operation instructions: 8
 DSP instructions: 9
 Addressing modes: 10
 Data arrangement

Instructions: Little endian
Data: Selectable as little endian or big endian

 On-chip 32-bit multiplier: 32 × 32  64 bits
 On-chip divider: 32 / 32  32 bits
 Barrel shifter: 32 bits
 Memory protection unit (MPU)

FPU  Single precision floating point (32 bits)
 Data types and floating-point exceptions in conformance with the IEEE754 standard

Memory ROM  Capacity: 512 Kbytes, 384 Kbytes, 256 Kbytes, 64 Kbytes, 48 Kbytes, 32 Kbytes
 100 MHz, no-wait access
 On-board programming: Programs can be modified through SCI or USB while the MCU 

is mounted on the board.
 Off-board programming: Programs can be modified using parallel programmer.

(only in 144-, 120-, 112- and 100-pin versions)

RAM  Capacity: 48 Kbytes, 32 Kbytes, 24 Kbytes, 8 Kbytes
 100 MHz, no-wait access

E2 data flash  Capacity: 32 Kbytes, 8 Kbytes
 Programming/erasing: 100,000 times
 On-board programming:

Programs can be modified through SCI or USB while the MCU is mounted on the board.
Programming from the user program is possible.

MCU operating modes [144-, 120-, 112- and 100-pin versions]
Single-chip mode, on-chip ROM enabled extended mode, on-chip ROM disabled 
extended mode (switchable by software)
[64- and 48-pin versions]
Single-chip mode
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I/O ports General I/O ports  144-pin LQFP
I/O pins: 81
Input pins: 29
Open-drain outputs: 27

 120-pin LQFP
I/O pins: 72
Input pin: 21
Open-drain outputs: 26

 112-pin LQFP
I/O pins: 69
Input pins: 21
Open-drain outputs: 20

 100-pin LQFP
I/O pins: 57
Input pins: 21
Open-drain outputs: 16

 64-pin LQFP
I/O pins: 39
Input pins: 9
Open-drain outputs: 10
5-V tolerance: 39

 48-pin LQFP
I/O pins: 25
Input pins: 7
Open-drain outputs: 8
5-V tolerance: 25

Timers Multi-function timer 
pulse unit 3 (MTU3)

  (16 bits × 8 channels)
 Maximum of 16 pulse-input/output and 3 pulse-input possible
 Select eight clocks from among ten count clocks (PCLKA/1, PCLKA/4, PCLKA/16, 

PCLKA/64, PCLKA/256, PCLKA/1024, MTCLKA, MTCLKB, MTCLKC, and MTCLKD) 
for each channel (seven clocks for channel 1, four clocks for channel 5, and six clocks 
for channel 6 or 7)

 24 output compare/input capture registers
 Counter-clearing operation (simultaneous clearing on compare match or input capture)
 Simultaneous writing to multiple timer counters (TCNT)
 Simultaneous input and output to registers in synchronization with counter operations
 Buffer operation specifiable
 Capable of cascade-connected operation
 Interrupts: 38 sources
 Automatic transfer of register data
 Pulse output modes

Topple, PWM, complementary PWM, and reset-synchronous PWM modes
 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 buffering

 Reset-synchronous PWM mode
Three PWM waveforms and corresponding inverse waveforms are output with the 
desired duty cycles.

 Phase-counting mode
 Counter functionality for dead-time compensation
 Generation of triggers for A/D converters
 Differential timing for initiation of A/D conversion

Port output enable 3 
(POE3)

 Control of the high-impedance state of the MTU3 and GPT’s waveform output pins
 Six pins for input from signal sources: POE0, POE4, POE8, POE10, POE11, and 

POE12
 Initiation on detection of short-circuited outputs (detection of PWM outputs having 

simultaneously become an active level.)
 Initiation by comparator-detection, oscillation-stoppage detection, or software
 Software control of the states of pins for output control can also be added.

Table 1.1 Outline of Specifications (3/7)

Classification Module/Function Description
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Figure 1.1 How to Read the Product Part Number

Type of memory

F: Flash memory version

Package type, number of pins, and pin pitch
FB: LQFP/144/0.5
FA: LQFP/120/0.5
FH: LQFP/112/0.65
FP: LQFP/100/0.5
FM: LQFP/64/0.5
FL: LQFP/48/0.5

ROM and RAM data flash capacity
E: 512 Kbytes/48 Kbytes/32 Kbytes
C: 384 Kbytes/32 Kbytes/32 Kbytes
B: 256 Kbytes/24 Kbytes/32 Kbytes
6: 64 Kbytes/8 Kbytes/8 Kbytes
5: 48 Kbytes/8 Kbytes/8 Kbytes
4: 32 Kbytes/8 Kbytes/8 Kbytes

Group name

3T: RX63T Group

Renesas MCU

Renesas semiconductor product

A: 5-V product, CAN module included
B: 3-V product, CAN module included
D: 5-V product, CAN module not included
E: 3-V product, CAN module not included

Series name

RX600 Series

R 5 F 5    6 D F     BAET3

D: Operating temperature range (-40 to +85°C)

G: Operating temperature range (-40 to +105°C)

#V 0

Form of packing/External pin surface finishing (lead-free)

#V: Tray/Sn (Tin) only

Product ID code
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37 PLLVSS

38 PB3 A15 MTIOC0A/CACREF SCK0

39 PB2 MTIOC0B TXD0/SMOSI0/
SSDA0/SDA0

40 PB1 MTIOC0C RXD0/SMISO0/
SSCL0/SCL0

IRQ4

41 PB0 A14 MTIOC0D MOSIA/MOSIB

42 PA5 MTIOC1A RXD0/SMISO0/
SSCL0/
MISOA/MISOB

ADTRG1#

43 PA4 MTIOC1B TXD0/SMOSI0/
SSDA0/RSPCKA/
RSPCKB

ADTRG0#

44 PA3 MTIOC2A SCK0/SSLA0/SSLB0

45 PA2 MTIOC2B RXD2/SMISO2/
SSCL2/
SSLA1/SSLB1

46 PA1 MTIOC6A TXD2/SMOSI2/
SSDA2/SSLA2/SSLB2

47 PA0 MTIOC6C SCK2/SSLA3/SSLB3

48 VCC

49 P96 A13 POE4# RXD1/SMISO1/SSCL1 IRQ4-DS

50 PG6 CS2# SCK1

51 VSS

52 P95 MTIOC6B/GTIOC4A TXD1/SMOSI1/SSDA1

53 P94 MTIOC7A/GTIOC5A CTS1#/RTS1#/SS1#

54 P93 MTIOC7B/GTIOC6A CTS2#/RTS2#/SS2#

55 P92 MTIOC6D/GTIOC4B

56 P91 MTIOC7C/GTIOC5B

57 P90 MTIOC7D/GTIOC6B

58 TRCLK PG5 POE12# SCK3 ADTRG#

59 TRDATA3 PG4 GTIOC6B RXD3/SMISO3/SSCL3 IRQ6

60 TRDATA2 PG3 GTIOC6A TXD3/SMOSI3/SSDA3

61 TRDATA1 PG2 SCK2 IRQ2

62 TRDATA0 PG1 GTIOC7B RXD2/SMISO2/SSCL2 IRQ1

63 TRSYNC PG0 GTIOC7A TXD2/SMOSI2/SSDA2 IRQ0

64 P76 D0/[A0/D0] MTIOC4D/GTIOC2B

65 P75 D1/[A1/D1] MTIOC4C/GTIOC1B

66 P74 D2/[A2/D2] MTIOC3D/GTIOC0B

67 P73 D3/[A3/D3] MTIOC4B/GTIOC2A

68 P72 D4/[A4/D4] MTIOC4A/GTIOC1A

69 P71 D5/[A5/D5] MTIOC3B/GTIOC0A

70 P70 D6/[A6/D6] POE0# CTS1#/RTS1#/SS1# IRQ5-DS

71 P33 D7/[A7/D7] MTIOC3A/MTCLKA SSLA3/SSLB3

72 P32 D8/[A8/D8] MTIOC3C/MTCLKB SSLA2/SSLB2

73 VCC

74 P31 D9/[A9/D9] MTIOC0A/MTCLKC SSLA1/SSLB1

Table 1.6 List of Pins and Pin Functions (120-Pin LQFP)  (2/4)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer 
(MTU3, GPT, POE3, CAC)

Communications
(SCIc, SCId, RSPI, RIIC, 
CAN, USB) Interrupt

S12ADB,
AD, DA

120-Pin 
LQFP
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37 PA4 MTIOC1B TXD0/SMOSI0/
SSDA0/
RSPCKA/RSPCKB

ADTRG0#

38 PA3 MTIOC2A SCK0/SSLA0/SSLB0

39 PA2 MTIOC2B RXD2/SMISO2/
SSCL2/
SSLA1/SSLB1

40 PA1 MTIOC6A TXD2/SMOSI2/
SSDA2/
SSLA2/SSLB2

41 PA0 MTIOC6C SCK2/SSLA3/SSLB3

42 VCC

43 P96 A13 POE4# RXD1/SMISO1/SSCL1 IRQ4-DS

44 VSS

45 P95 MTIOC6B/GTIOC4A TXD1/SMOSI1/SSDA1

46 P94 MTIOC7A/GTIOC5A CTS1#/RTS1#/SS1#

47 P93 MTIOC7B/GTIOC6A CTS2#/RTS2#/SS2#

48 P92 MTIOC6D/GTIOC4B

49 P91 MTIOC7C/GTIOC5B

50 P90 MTIOC7D/GTIOC6B

51 P76 D0/[A0/D0] MTIOC4D/GTIOC2B

52 P75 D1/[A1/D1] MTIOC4C/GTIOC1B

53 P74 D2/[A2/D2] MTIOC3D/GTIOC0B

54 P73 D3/[A3/D3] MTIOC4B/GTIOC2A

55 P72 D4/[A4/D4] MTIOC4A/GTIOC1A

56 P71 D5/[A5/D5] MTIOC3B/GTIOC0A

57 P70 D6/[A6/D6] POE0# CTS1#/RTS1#/SS1# IRQ5-DS

58 P33 D7/[A7/D7] MTIOC3A/MTCLKA SSLA3/SSLB3

59 P32 D8/[A8/D8] MTIOC3C/MTCLKB SSLA2/SSLB2

60 VCC

61 P31 D9/[A9/D9] MTIOC0A/MTCLKC SSLA1/SSLB1

62 VSS

63 P30 D10/[A10/
D10]

MTIOC0B/MTCLKD SCK0/SSLA0/SSLB0

64 P24 D11/[A11/D11] CTS0#/RTS0#/SS0#/
RSPCKA/RSPCKB

IRQ4

65 P23 D12/[A12/
D12]

CACREF TXD0/SMOSI0/
SSDA0/MOSIA/
MOSIB/CTX1

66 P22 D13/[A13/
D13]

RXD0/SMISO0/
SSCL0/MISOA/
MISOB/CRX1

ADTRG#

67 P21 D14/[A14/
D14]

MTCLKA IRQ6-DS ADTRG1#

68 P20 D15/[A15/
D15]

MTCLKB IRQ7-DS ADTRG0#

69 P65 A0/BC0# AN5

70 P64 A1 AN4

Table 1.8 List of Pins and Pin Functions (100-Pin LQFP) (2/3)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer 
(MTU3, GPT, POE3, CAC)

Communications
(SCIc, SCId, RSPI, RIIC, 
CAN) Interrupt

S12ADB,
AD, DA

100-Pin 
LQFP
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0008 8308h RIIC0 I2C Bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK RIIC

0008 8309h RIIC0 I2C Bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK

0008 830Ah RIIC0 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK

0008 830Ah RIIC0 Timeout Internal Counter L TMOCNTL 8 8 2, 3 PCLKB 2 ICLK

0008 830Bh RIIC0 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK

0008 830Bh RIIC0 Timeout Internal Counter U TMOCNTU 8 8*2 2, 3 PCLKB 2 ICLK

0008 830Ch RIIC0 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK

0008 830Dh RIIC0 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK

0008 830Eh RIIC0 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK

0008 830Fh RIIC0 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK

0008 8310h RIIC0 I2C Bus Bit Rate Low-Level Register ICBRL 8 8 2, 3 PCLKB 2 ICLK

0008 8311h RIIC0 I2C Bus Bit Rate High-Level Register ICBRH 8 8 2, 3 PCLKB 2 ICLK

0008 8312h RIIC0 I2C Bus Transmit Data Register ICDRT 8 8 2, 3 PCLKB 2 ICLK

0008 8313h RIIC0 I2C Bus Receive Data Register ICDRR 8 8 2, 3 PCLKB 2 ICLK

0008 8320h RIIC1 I2C Bus Control Register 1 ICCR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8321h RIIC1 I2C Bus Control Register 2 ICCR2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8322h RIIC1 I2C Bus Mode Register 1 ICMR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8323h RIIC1 I2C Bus Mode Register 2 ICMR2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8324h RIIC1 I2C Bus Mode Register 3 ICMR3 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8325h RIIC1 I2C Bus Function Enable Register ICFER 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8326h RIIC1 I2C Bus Status Enable Register ICSER 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8327h RIIC1 I2C Bus Interrupt Enable Register ICIER 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8328h RIIC1 I2C Bus Status Register 1 ICSR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 8329h RIIC1 I2C Bus Status Register 2 ICSR2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Ah RIIC1 Slave Address Register L0 SARL0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Ah RIIC1 Timeout Internal Counter L TMOCNTL 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Bh RIIC1 Slave Address Register U0 SARU0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Bh RIIC1 Timeout Internal Counter U TMOCNTU 8 8*2 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Ch RIIC1 Slave Address Register L1 SARL1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Dh RIIC1 Slave Address Register U1 SARU1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Eh RIIC1 Slave Address Register L2 SARL2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

0008 832Fh RIIC1 Slave Address Register U2 SARU2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 112, 100, 64, or 48 
pins.

Table 4.1 List of I/O Registers (Address Order) (15/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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0008 90E0h S12AD Comparator Operating Mode Selection 
Register 0 

ADCMPMD0 16 16 2, 3 PCLKB 2 ICLK S12ADB

0008 90E2h S12AD Comparator Operating-Mode Selection 
Register 1

ADCMPMD1 16 16 2, 3 PCLKB 2 ICLK

0008 90E4h S12AD Comparator Filter-Mode Register ADCMPNR0 16 16 2, 3 PCLKB 2 ICLK

0008 90E8h S12AD Comparator Detection Flag Register ADCMPFR 8 8 2, 3 PCLKB 2 ICLK

0008 90EAh S12AD Comparator Interrupt Selection Register ADCMPSEL 16 16 2, 3 PCLKB 2 ICLK

0008 90FCh S12AD A/D Group Scan Priority Control Register ADGSPMR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9100h S12AD1 A/D Control Register ADCSR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9104h S12AD1 A/D Channel Select Register A ADANSA 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9108h S12AD1 A/D-Converted Value Addition Mode Select 
Register (ADADS)

ADADS 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 910Ch S12AD1 A/D-Converted Value Addition Count Select 
Register

ADADC 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 910Eh S12AD1 A/D Control Extended Register ADCER 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9110h S12AD1 A/D Start Trigger Select Register ADSTRGR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9114h S12AD1 A/D Channel Select Register B ADANSB 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9118h S12AD1 A/D Data-Doubling Register ADDBLDR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 911Eh S12AD1 A/D Self-Diagnosis Data Register ADRD 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9120h S12AD1 A/D Data Register 0 ADDR0 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9122h S12AD1 A/D Data Register 1 ADDR1 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9124h S12AD1 A/D Data Register 2 ADDR2 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9126h S12AD1 A/D Data Register 3 ADDR3 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9160h S12AD1 A/D Sampling State Register 0 ADSSTR0 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9166h S12AD1 A/D Sample and Hold Circuit Control 
Register

ADSHCR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9173h S12AD1 A/D Sampling State Register 1 ADSSTR1 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9174h S12AD1 A/D Sampling State Register 2 ADSSTR2 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9175h S12AD1 A/D Sampling State Register 3 ADSSTR3 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9180h S12AD1 A/D Group Scan Priority Control Register ADGSPCR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9184h S12AD1 A/D Data-Doubling Register A ADDBLDRA 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9186h S12AD1 A/D Data-Doubling Register B ADDBLDRB 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 918Ah S12AD1 A/D Programmable Gain Amplifier Register ADPG 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E0h S12AD1 Comparator Operating Mode Selection 
Register 0

ADCMPMD0 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E2h S12AD1 Comparator Operating-Mode Selection 
Register 1

ADCMPMD1 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E4h S12AD1 Comparator Filter-Mode Register ADCMPNR0 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91E8h S12AD1 Comparator Detection Flag Register ADCMPFR 8 8 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 91EAh S12AD1 Comparator Interrupt Selection Register ADCMPSEL 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

0008 9800h AD A/D Control Register ADCSR 16 16 2, 3 PCLKB 2 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (18/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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000C 2A24h GPT6 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK GPT Not present in versions 
with 64 or 48 pins.

000C 2A26h GPT6 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A28h GPT6 A/D Converter Start Request Timing Double-
Buffer Register A

GTADTDBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A2Ch GPT6 A/D Converter Start Request Timing Register 
B

GTADTRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A2Eh GPT6 A/D Converter Start Request Timing Buffer 
Register B

GTADTBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A30h GPT6 A/D Converter Start Request Timing Double-
Buffer Register B

GTADTDBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A34h GPT6 General PWM Timer Output Negate Control 
Register 

GTONCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A36h GPT6 General PWM Timer Dead Time Control 
Register

GTDTCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A38h GPT6 General PWM Timer Dead Time Value 
Register U

GTDVU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Ah GPT6 General PWM Timer Dead Time Value 
Register D

GTDVD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Ch GPT6 General PWM Timer Dead Time Buffer 
Register U

GTDBU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A3Eh GPT6 General PWM Timer Dead Time Buffer 
Register D

GTDBD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A40h GPT6 General PWM Timer Output Protection 
Function Status Register

GTSOS 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A42h GPT6 General PWM Timer Output Protection 
Function Temporary Release Register

GTSOTR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A80h GPT7 General PWM Timer I/O Control Register GTIOR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A82h GPT7 General PWM Timer Interrupt Output Setting 
Register 

GTINTAD 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A84h GPT7 General PWM Timer Control Register GTCR 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A86h GPT7 General PWM Timer Buffer Enable Register GTBER 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A88h GPT7 General PWM Timer Count Direction 
Register 

GTUDC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Ah GPT7 General PWM Timer Interrupt and A/D 
Converter Start Request Skipping Setting 
Register

GTITC 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Ch GPT7 General PWM Timer Status Register GTST 16 8, 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A8Eh GPT7 General PWM Timer Counter GTCNT 16 16 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A90h GPT7 General PWM Timer Compare Capture 
Register A

GTCCRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A92h GPT7 General PWM Timer Compare Capture 
Register B

GTCCRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A94h GPT7 General PWM Timer Compare Capture 
Register C

GTCCRC 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A96h GPT7 General PWM Timer Compare Capture 
Register D

GTCCRD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A98h GPT7 General PWM Timer Compare Capture 
Register E

GTCCRE 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Ah GPT7 General PWM Timer Compare Capture 
Register F

GTCCRF 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Ch GPT7 General PWM Timer Cycle Setting Register GTPR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2A9Eh GPT7 General PWM Timer Cycle Setting Buffer 
Register

GTPBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA0h GPT7 General PWM Timer Cycle Setting Double-
Buffer Register 

GTPDBR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA4h GPT7 A/D Converter Start Request Timing Register 
A

GTADTRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AA6h GPT7 A/D Converter Start Request Timing Buffer 
Register A

GTADTBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (45/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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000C 2AA8h GPT7 A/D Converter Start Request Timing Double-
Buffer Register A

GTADTDBRA 16 16, 32 2 to 5 PCLKA 2, 3 ICLK GPT Not present in versions 
with 64 or 48 pins.

000C 2AACh GPT7 A/D Converter Start Request Timing Register 
B

GTADTRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AAEh GPT7 A/D Converter Start Request Timing Buffer 
Register B

GTADTBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AB0h GPT7 A/D Converter Start Request Timing Double-
Buffer Register B

GTADTDBRB 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AB4h GPT7 General PWM Timer Output Negate Control 
Register 

GTONCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AB6h GPT7 General PWM Timer Dead Time Control 
Register

GTDTCR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AB8h GPT7 General PWM Timer Dead Time Value 
Register U

GTDVU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2ABAh GPT7 General PWM Timer Dead Time Value 
Register D

GTDVD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2ABCh GPT7 General PWM Timer Dead Time Buffer 
Register U

GTDBU 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2ABEh GPT7 General PWM Timer Dead Time Buffer 
Register D

GTDBD 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AC0h GPT7 General PWM Timer Output Protection 
Function Status Register

GTSOS 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C 2AC2h GPT7 General PWM Timer Output Protection 
Function Temporary Release Register 

GTSOTR 16 16, 32 2 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3002h DPC Software Start Setting Register 0 SOFTSTART
0

16 16 3 to 5 PCLKA 2, 3 ICLK DPC Not present in versions 
with 64 or 48 pins.

000C3006h DPC Software Start Setting Register 1 SOFTSTART
1

16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C300Ah DPC Software Start Setting Register 2 SOFTSTART
2

16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C300Eh DPC Software Start Setting Register 3 SOFTSTART
3

16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3012h DPC Reference Value Setting Register 0 VOTARGET
0

16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3016h DPC Reference Value Setting Register 1 VOTARGET
1

16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C301Ah DPC Reference Value Setting Register 2 VOTARGET
2

16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C301Eh DPC Reference Value Setting Register 3 VOTARGET
3

16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3022h DPC Reference Value Select Register REFSEL 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3026h DPC PWM Channel Setting Register CHLSEL 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C302Ah DPC Control Enable Setting Register ENABLE 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C302Eh DPC Control Calculation Parameter Setting 
Register KP0

PARAMKP0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3032h DPC Control Calculation Parameter Setting 
Register KI0

PARAMKI0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3036h DPC Control Calculation Parameter Setting 
Register KQ0

PARAMKQ0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C303Ah DPC Control Calculation Parameter Setting 
Register KF0

PARAMKF0 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C303Eh DPC Control Calculation Parameter Setting 
Register KP1

PARAMKP1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3042h DPC Control Calculation Parameter Setting 
Register KI1

PARAMKI1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3046h DPC Control Calculation Parameter Setting 
Register KQ1

PARAMKQ1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C304Ah DPC Control Calculation Parameter Setting 
Register KF1

PARAMKF1 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C304Eh DPC Control Calculation Parameter Setting 
Register KP2

PARAMKP2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

000C3052h DPC Control Calculation Parameter Setting 
Register KI2

PARAMKI2 16 16 3 to 5 PCLKA 2, 3 ICLK Not present in versions 
with 64 or 48 pins.

Table 4.1 List of I/O Registers (Address Order) (46/48)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Module 
Name Remarks ICLK PCLK  ICLK  PCLK
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5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

5.1 Absolute Maximum Ratings

Caution: Permanent damage to the LSI may result if absolute maximum ratings are exceeded.
Note 1. When the USB is not in use, do not leave the VCC_USB and VSS_USB pins open.

Connect the VCC_USB pin to VCC, and the VSS_USB pin to VSS, respectively.
Note 2. When the A/D converter is not in use, do not leave the AVCC0, VREFH0, VREFL0, AVSS0, AVCC, VREF, and AVSS pins open.

• When the 12-bit A/D converter is not in use
  Connect the AVCC0 pin to AVCC, the VREFH0 pin to VREF, and the AVSS0 and VREFL0 pins to AVSS, respectively.
• When the 10-bit A/D converter is not in use
  Connect the AVCC pin to AVCC0, the VREF pin to VREFH0, and the AVSS pin to AVSS0, respectively.
• When the 12-bit A/D converter and 10-bit A/D converter are not in use
  Connect the AVCC0, VREFH0, AVCC, and VREF pins to VCC, and the AVSS0, VREFL0, and AVSS pins to VSS, respectively.

Table 5.1 Absolute Maximum Ratings
Conditions: VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

Item Symbol Value Unit

Power supply voltage VCC, PLLVCC –0.3 to +6.5 V

USB power supply voltage VCC_USB*1 –0.3 to +6.5 V

Analog power supply voltage AVCC0, AVCC*2 –0.3 to +6.5 V

Reference power supply voltage VREFH0*2 –0.3 to AVCC0 + 0.3 V

VREF*2 –0.3 to AVCC0 + 0.3 V

Input voltage (except for ports 4 to 6, C, 
USB0_DP, and USB0_DM)

Vin –0.3 to VCC + 0.3 V

Input voltage (USB0_DP and USB0_DM) Vin –0.3 to VCC_USB + 0.3 V

Input voltage (port 4) Vin –0.3 to AVCC0 + 0.3 V

Input voltage (ports 5, 6, and C) Vin –0.3 to AVCC + 0.3 V

Analog input voltage (port 4) VAN –0.3 to AVCC0 + 0.3 V

Analog input voltage (ports 5, 6, and C) VAN –0.3 to AVCC + 0.3 V

Operating 
temperature

D version product Topr –40 to +85 ºC

G version product Topr –40 to +105 ºC

Storage temperature Tstg –55 to +125 ºC
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Note 1. Supply current values are with all output pins unloaded.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. ICC depends on f (ICLK) as follows. (ICLK: PCLK = 8:4)

ICC max = 0.6 × f + 10 (max)
ICC typ = 0.3 × f + 10 (normal)
ICC max = 0.45 × f + 10 (sleep mode)

Note 4. Measured with clocks not supplied to the peripheral functions. This does not include the BGO operation.
Note 5. Incremented if data is written to or erased from the on-chip ROM or on-chip data-flash memory for data storage during the 

program execution.
Note 6. The values are for reference.

Table 5.4 DC Characteristics (3)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    The following relation applies when the USB is in use under condition 1 or condition 2: Vcc = PLLVcc = Vcc_USB = 3.0 to 3.6 V.

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit Test Conditions

Supply current 
*1

During 
operation

Max. *2 ICC*3 — — 70 mA ICLK = 100 MHz
PCLKA = 100 MHz
PCLKB = 50 MHz
PCLKC = 100 MHz
PCLKD = 50 MHz
FCLK = 50 MHz

Normal *4 — 40 —

Increased by BGO 
operation *5

— 15 —

Sleep mode 40 55

All-module-clock-stop mode *6 20 30

During 
standby

Software standby mode — 0.10 3 mA

Deep software standby 
mode

— 20 60 μA

Analog power 
supply current

During 12-bit A/D conversion (per unit) AICC0 — 1.5 4.2 mA

Programmable gain amplifier (per channel) — 1 1.5 mA

Window comparator (per channel) — 0.5 0.7 mA

Waiting for 12-bit A/D conversion (all units) — 0.1 8 μA

During 10-bit A/D conversion (per channel) AICC — 0.9 1.4 mA

During D/A conversion (per unit) 0.1 4 μA

Waiting for 10-bit A/D, D/A conversion (all 
units)

— 0.1 4 μA

Reference 
power supply 
current

During 12-bit A/D conversion (per unit) AIREFH0 — 1.6 2.5 mA

Waiting for 12-bit A/D conversion (all units) — 0.1 1.5 μA

During 10-bit A/D conversion (per channel) AIREF — 0.2 0.3 mA

During D/A conversion (per unit) 1 1.5 mA

Waiting for 10-bit A/D, D/A conversion (all 
units)

— 0.1 1.2 μA

VCC rising gradient SVCC — — 20 ms/
V
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5.3.2 Clock Timing

Note 1. This is the time until the clock is used after clearing the main clock oscillator stop bit (MOSCCR.MOSTP) to 0 (selecting 
operation).

Note 2. 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 3. This is calculated from the formula below, where n is the number of cycles set by the MOSCWTCR.MSTS[4:0] bits.

Table 5.9 Clock Timing
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

BCLK pin output cycle time Only condition 3 tBcyc 20 — — ns Figure 5.3

Other than condition 3 tBcyc 40 — — ns

BCLK pin output high pulse width tCH 5 — — ns

BCLK pin output low pulse width tCL 5 — — ns

BCLK pin output rising time tCr — — 5 ns

BCLK pin output falling time tCf — — 5 ns

EXTAL external clock input cycle time tEXcyc 70 — — ns Figure 5.4

EXTAL external clock input high pulse width tEXH 35 — — ns

EXTAL external clock input low pulse width tEXL 35 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

EXTAL external clock input wait time*1 tEXWT 1 — — ms

Main clock oscillator oscillation frequency fMAIN 8 — 12.5 MHz

Main clock oscillation stabilization time (crystal) tMAINOSC — — *2 ms Figure 5.5

Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — *3 ms

LOCO, IWDTCLK clock cycle time tLOCOCYC 6.96 8 9.4 μs

LOCO, IWDTCLK clock oscillation frequency fLOCO 106.25 125 143.75 kHz

LOCO, IWDTCLK clock oscillation stabilization wait time tLOCOWT — — 20 μs Figure 5.6

PLL clock frequency fPLL 104 — 200 MHz

PLL clock oscillation stabilization time PLL operation started 
after main clock 
oscillation has settled

tPLL1 — — 500 μs Figure 5.7

PLL clock oscillation stabilization wait 
time

tPLLWT1 — — *4 ms

PLL clock oscillation stabilization time PLL operation started 
before main clock 
oscillation has settled

tPLL2 — — tMAINOSC 
+ tPLL1

ms Figure 5.8

PLL clock oscillation stabilization wait 
time

tPLLWT2 — — *4 ms

tMAINOSCWT

n +16384

fMAIN
tMAINOSC= +
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Figure 5.7 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has 
Settled)

Figure 5.8 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has 
Settled)

PLLCR2.PLLEN

PLL clock

MOSCCR.MOSTP

tMAINOSC

Main clock oscillation output

PLL circuit output

tPLL1

tPLLWT1

MOSCCR.MOSTP

PLL circuit output

PLLCR2.PLLEN

tPLL2

tMAINOSC

Main clock oscillation output

PLL clock

tPLLWT2
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Figure 5.10 Deep Software Standby Mode Cancellation Timing

Oscillator

IRQ

Internal reset

Reset exception handling start

Deep software standby mode

Deep software 
standby reset

tDSBY

tDSBYWT
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5.3.4 Control Signal Timing

Figure 5.11 NMI Interrupt Input Timing

Figure 5.12 IRQ Interrupt Input Timing

Table 5.11 Control Signal Timing
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit Test Conditions

NMI pulse width tNMIW 200 — — ns tc(PCLK) × 2 ≤ 200 ns, Figure 5.11

tc(PCLK) × 2 — — ns tc(PCLK) > 200 ns, Figure 5.11

IRQ pulse width tIRQW 200 — — ns tc(PCLK) ≤ 200 ns, Figure 5.12

tc(PCLK) × 2 — — ns tc(PCLK) > 200 ns, Figure 5.12

NMI

tNMIW

IRQ

tIRQW
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Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cb indicates the total capacity of the bus line.
Note 3. tPcyc: PCLK cycle

5.3.7 Timing of PWM Delay Generation Circuit

Note 1. This value is correct when the difference between each code and the next is a resolution of one bit (1 LSB).

Table 5.16 Timing of On-Chip Peripheral Modules (6)
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min.*1, *2 Max. Unit Test Conditions

Simple IIC
(Standard-mode)

SCL, SDA input rise time tSr — 1000 ns Figure 5.36

SCL, SDA input fall time tSf — 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tPcyc ns

Data input setup time tSDAS 250 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Simple IIC
(Fast-mode)

SCL, SDA input rise time tSr 20 + 0.1Cb 300 ns

SCL, SDA input fall time tSf 20 + 0.1Cb 300 ns

SCL, SDA input spike pulse removal time tSP 0 4 × tPcyc ns

Data input setup time tSDAS 100 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Table 5.17 Timing of the PWM Delay Generation Circuit
Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V

AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V  to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

                   Ta = Topr. Ta is common to conditions 1 to 3.

Item Symbol Typ. Max. Unit Test Conditions

Resolution — 312.5 — ps PCLKA = 100 MHz

DNL*1 — 2.0 — LSB
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RX63T Group 5. Electrical Characteristics [144-, 120-, 112- and 100-Pin Versions]

5.8 Oscillation Stop Detection Circuit Characteristics

Figure 5.43 Oscillation Stop Detection Timing

Table 5.28 Oscillation Stop Detection Circuit Characteristics
Note: Common standard values for conditions not given in the table are listed as “Condition 1” to “Condition 3” below.

Condition 1: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V

 AVCC0 = AVCC = VREF = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

Condition 2: VCC = PLLVCC = VCC_USB = 2.7 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0V

 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VCC_USB = 3.0 to 3.6 V, VSS = PLLVSS = VSS_USB = AVSS0 = AVSS = VREFL0 = 0 V
 AVCC0 = AVCC = VREF = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0

                    Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit Test Conditions

Detection time tdr — — 1.0 ms Figure 5.43

tdr

Main clock or PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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6.3 AC Characteristics

Note 1. The FCLK must run at a frequency of at least 4 MHz when changing the ROM or E2 DataFlash memory contents.

6.3.1 Clock Timing

Note 1. This is the time until the clock is used after clearing the main clock oscillator stop bit (MOSCCR.MOSTP) to 0 (selecting 
operation).

Note 2. 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 3. This is calculated from the formula below, where n is the number of cycles set by the MOSCWTCR.MSTS[4:0] bits.

Table 6.6 Operation Frequency Value
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFL0 = 0 V, 

AVCC0 = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, 
Ta = Topr

Item Symbol Min. Typ Max. Unit

Operation 
frequency

System clock (ICLK) f — — 100 MHz

Peripheral module clock PCLK — — 50

Timer module clock (PCLKA) — — 100

S12AD clock (PCLKD) — — 50

Flash clock (FCLK) —*1 — 50

Table 6.7 Clock Timing
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFL0 = 0 V, 

AVCC0 = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, 
Ta = Topr

Item Symbol Min Typ Max. Unit
Test 

Conditions

EXTAL external clock input cycle time tEXcyc 50 — — ns Figure 6.1

EXTAL external clock input high pulse width tEXH 20 — — ns

EXTAL external clock input low pulse width tEXL 20 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

EXTAL external clock input wait time*1 tEXWT 1 — — ms

Main clock oscillator oscillation frequency fMAIN 4 — 16 MHz

Main clock oscillation stabilization time (crystal) tMAINOSC — — —*2 ms Figure 6.2

Main clock oscillation stabilization wait time (crystal) tMAINOSCWT — — —*3 ms

LOCO, IWDTCLK clock cycle time tcyc 6.96 8 9.4 μs

LOCO, IWDTCLK clock oscillation frequency fLOCO 106.25 125 143.75 kHz

LOCO, IWDTCLK clock oscillation stabilization wait time tLOCOWT — — 20 μs Figure 6.2

PLL clock oscillation stabilization time PLL operation started 
after main clock 
oscillation has settled

tPLL1 — — 500 μs Figure 6.4

PLL clock oscillation stabilization wait 
time

tPLLWT1 — — —*4 ms

PLL clock oscillation stabilization time
PLL

PLL operation started 
before main clock 
oscillation has settled

tPLL2 — — tMAINOSC 
+ tPLL1

ms Figure 6.5

PLL clock oscillation stabilization wait 
time

tPLLWT2 — — —*4 ms

tMAINOSCWT

n +16384

fMAIN
tMAINOSC= +
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6.8 E2 DataFlash Characteristic

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 128-byte programming is performed 16 times for different 
addresses in 2-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However, 
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The value is obtained from the reliability test.

Table 6.22 E2 DataFlash (Flash Memory for Data Storage) Characteristics (1)
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFL0 = 0 V

          AVCC0 = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0
          Temperature range for the programming/erasure operation: Ta = Topr. Ta is common to conditions 1 to 3. 

Item Symbol Min. Typ. Max. Unit Test Conditions

Reprogram/erase cycle*1 NDPEC 100000 — — Times

Data hold time tDDRP 30*2 — — Year Ta = +85°C

Table 6.23 E2 DataFlash (Flash Memory for Data Storage) Characteristics (2)
Conditions: VCC = 2.7 to 3.6 V, VSS = AVSS0 = VREFL0 = 0 V, 

        AVCC0 = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, 
        Ta = Topr

Item Symbol min typ max Unit Test Condition

Programming time 2 bytes tDP2 — 0.25 2 ms FCLK = 50 MHz

Erasure time 32 bytes tDE32 — 2 20 ms FCLK = 50 MHz
NDPEC ≤ 100

32 bytes tDE32 — 4 20 ms FCLK = 50 MHz
NDPEC > 100

Blank check time 2 bytes tDBC2 — — 30 μs FCLK = 50 MHz

Suspend delay time during programming tDSPD — — 120 μs Figure 6.31
PCLKB = 50 MHz

First suspend delay time during erasing (in 
suspend priority mode)

tDSESD1 — — 120 μs

Second suspend delay time during 
erasing (in suspend priority mode)

tDSESD2 — — 300 μs

Suspend delay time during erasing (in 
erasure priority mode)

tDSEED — — 300 μs
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RX63T Group Appendix 1. Package Dimensions

Figure C 112-Pin LQFP (PLQP0112JA-A)
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