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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
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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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R32C/111 Group 1.  Overview

1.3 Block Diagram
Figures 1.2 and 1.3 show block diagram of the R32C/111 Group.

Figure 1.2  R32C/111 Group Block Diagram for the 100-pin Package
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R32C/111 Group 1.  Overview

Figure 1.3 R32C/111 Group Block Diagram for the 64-pin Package
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R32C/111 Group 1.  Overview

1.5 Pin Definitions and Functions
Tables 1.11 to 1.17 show the pin definitions and functions.

Table 1.11 Pin Definitions and Functions for the 100-pin Package (1/4)

Function Symbol I/O
Power 
Supply

Description

Power supply VCC1, VCC2, 
VSS

I —
Applicable as follows: VCC1 and VCC2 = 3.0 to 
5.5 V (VCC1  VCC2), VSS = 0 V

Connecting pins 
for decoupling 
capacitor

VDC0, VDC1
— —

A decoupling capacitor for internal voltage should 
be connected between VDC0 and VDC1

Analog power 
supply

AVCC, AVSS
I VCC1

Power supply for the A/D converter. AVCC and 
AVSS should be connected to VCC1 and VSS, 
respectively

Reset input RESET I VCC1 The MCU is reset when this pin is driven low

CNVSS CNVSS I VCC1 This pin should be connected to VSS via a resistor

Debug port NSD
I/O VCC1

This pin is to communicate with a debugger. It 
should be connected to VCC1 via a resistor of 1 to 
4.7 k

Main clock input XIN
I VCC1

Input/output for the main clock oscillator. A crystal, 
or a ceramic resonator should be connected 
between pins XIN and XOUT. An external clock 
should be input at the XIN while leaving the XOUT 
open

Main clock output XOUT
O VCC1

Sub clock input XCIN
I VCC1

Input/output for the sub clock oscillator. A crystal 
oscillator should be connected between pins XCIN 
and XCOUT. An external clock should be input at 
the XCIN while leaving the XCOUT open

Sub clock output XCOUT O VCC1

BCLK output BCLK O VCC2 BCLK output

Clock output CLKOUT
O VCC2

Output of the clock with the same frequency as 
low speed clocks, f8, or f32

External interrupt 
input

INT0 to INT5
I

VCC1
VCC2

Input for external interrupts

NMI input P8_5/NMI I VCC1 Input for NMI

Key input interrupt KI0 to KI3 I VCC1 Input for the key input interrupt

Bus control pins D0 to D7
I/O VCC2

Input/output of data (D0 to D7) while accessing an 
external memory space with a separate bus

D8 to D15
I/O VCC2

Input/output of data (D8 to D15) while accessing 
an external memory space with 16-bit separate 
bus

A0 to A23 O VCC2 Output of address bits A0 to A23
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R32C/111 Group 4.  Special Function Registers (SFRs)

Table 4.2 SFR List (2)
Address Register Symbol Reset Value

000060h
000061h Timer B5 Interrupt Control Register TB5IC XXXX X000b
000062h UART5 Transmit/NACK Interrupt Control Register S5TIC XXXX X000b
000063h UART2 Receive/ACK Interrupt Control Register S2RIC XXXX X000b
000064h UART6 Transmit/NACK Interrupt Control Register S6TIC XXXX X000b
000065h UART3 Receive/ACK Interrupt Control Register S3RIC XXXX X000b
000066h UART5/6 Bus Collision, START Condition/STOP Condition 

Detection Interrupt Control Register
BCN5IC/BCN6IC XXXX X000b

000067h UART4 Receive/ACK Interrupt Control Register S4RIC XXXX X000b
000068h DMA0 Transfer Complete Interrupt Control Register DM0IC XXXX X000b
000069h UART0/3 Bus Collision, START Condition/STOP Condition 

Detection Interrupt Control Register
BCN0IC/BCN3IC XXXX X000b

00006Ah DMA2 Transfer Complete Interrupt Control Register DM2IC XXXX X000b
00006Bh A/D Converter 0 Convert Completion Interrupt Control Register AD0IC XXXX X000b
00006Ch Timer A0 Interrupt Control Register TA0IC XXXX X000b
00006Dh Intelligent I/O Interrupt Control Register 0 IIO0IC XXXX X000b
00006Eh Timer A2 Interrupt Control Register TA2IC XXXX X000b
00006Fh Intelligent I/O Interrupt Control Register 2 IIO2IC XXXX X000b
000070h Timer A4 Interrupt Control Register TA4IC XXXX X000b
000071h Intelligent I/O Interrupt Control Register 4 IIO4IC XXXX X000b
000072h UART0 Receive/ACK Interrupt Control Register S0RIC XXXX X000b
000073h Intelligent I/O Interrupt Control Register 6 IIO6IC XXXX X000b
000074h UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X000b
000075h Intelligent I/O Interrupt Control Register 8 IIO8IC XXXX X000b
000076h Timer B1 Interrupt Control Register TB1IC XXXX X000b
000077h Intelligent I/O Interrupt Control Register 10 IIO10IC XXXX X000b
000078h Timer B3 Interrupt Control Register TB3IC XXXX X000b
000079h
00007Ah INT5 Interrupt Control Register INT5IC XX00 X000b
00007Bh
00007Ch INT3 Interrupt Control Register INT3IC XX00 X000b
00007Dh
00007Eh INT1 Interrupt Control Register INT1IC XX00 X000b
00007Fh
000080h
000081h UART2 Transmit/NACK Interrupt Control Register S2TIC XXXX X000b
000082h UART5 Receive/ACK Interrupt Control Register S5RIC XXXX X000b
000083h UART3 Transmit/NACK Interrupt Control Register S3TIC XXXX X000b
000084h UART6 Receive/ACK Interrupt Control Register S6RIC XXXX X000b
000085h UART4 Transmit/NACK Interrupt Control Register S4TIC XXXX X000b
000086h
000087h UART2 Bus Collision, START Condition/STOP Condition 

Detection Interrupt Control Register
BCN2IC XXXX X000b

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/111 Group 4.  Special Function Registers (SFRs)

Table 4.9 SFR List (9)
Address Register Symbol Reset Value
0001A0h Group 0 Base Timer Register G0BT XXXXh
0001A1h
0001A2h Group 0 Base Timer Control Register 0 G0BCR0 0000 0000b
0001A3h Group 0 Base Timer Control Register 1 G0BCR1 0000 0000b
0001A4h Group 0 Time Measurement Prescaler Register 6 G0TPR6 00h
0001A5h Group 0 Time Measurement Prescaler Register 7 G0TPR7 00h
0001A6h Group 0 Function Enable Register G0FE 00h
0001A7h Group 0 Function Select Register G0FS 00h
0001A8h
0001A9h
0001AAh
0001ABh
0001ACh
0001ADh
0001AEh
0001AFh
0001B0h
0001B1h
0001B2h
0001B3h
0001B4h
0001B5h
0001B6h
0001B7h
0001B8h
0001B9h
0001BAh
0001BBh
0001BCh
0001BDh
0001BEh
0001BFh
0001C0h
0001C1h
0001C2h
0001C3h
0001C4h UART5 Special Mode Register 4 U5SMR4 00h
0001C5h UART5 Special Mode Register 3 U5SMR3 00h
0001C6h UART5 Special Mode Register 2 U5SMR2 00h
0001C7h UART5 Special Mode Register U5SMR 00h
0001C8h UART5 Transmit/Receive Mode Register U5MR 00h
0001C9h UART5 Bit Rate Register U5BRG XXh
0001CAh UART5 Transmit Buffer Register U5TB XXXXh
0001CBh
0001CCh UART5 Transmit/Receive Control Register 0 U5C0 0000 1000b
0001CDh UART5 Transmit/Receive Control Register 1 U5C1 0000 0010b
0001CEh UART5 Receive Buffer Register U5RB XXXXh
0001CFh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/111 Group 4.  Special Function Registers (SFRs)

Table 4.16 SFR List (16)
Address Register Symbol Reset Value
0003B0h
0003B1h
0003B2h
0003B3h
0003B4h
0003B5h
0003B6h
0003B7h
0003B8h
0003B9h
0003BAh
0003BBh
0003BCh
0003BDh
0003BEh
0003BFh
0003C0h Port P0 Register P0 XXh
0003C1h Port P1 Register P1 XXh
0003C2h Port P0 Direction Register PD0 0000 0000b
0003C3h Port P1 Direction Register PD1 0000 0000b
0003C4h Port P2 Register P2 XXh
0003C5h Port P3 Register P3 XXh
0003C6h Port P2 Direction Register PD2 0000 0000b
0003C7h Port P3 Direction Register PD3 0000 0000b
0003C8h Port P4 Register P4 XXh
0003C9h Port P5 Register P5 XXh
0003CAh Port P4 Direction Register PD4 0000 0000b
0003CBh Port P5 Direction Register PD5 0000 0000b
0003CCh Port P6 Register P6 XXh
0003CDh Port P7 Register P7 XXh
0003CEh Port P6 Direction Register PD6 0000 0000b
0003CFh Port P7 Direction Register PD7 0000 0000b
0003D0h Port P8 Register P8 XXh
0003D1h Port P9 Register P9 XXh
0003D2h Port P8 Direction Register PD8 00X0 0000b
0003D3h Port P9 Direction Register PD9 0000 0000b
0003D4h Port P10 Register P10 XXh
0003D5h
0003D6h Port P10 Direction Register PD10 0000 0000b
0003D7h
0003D8h
0003D9h
0003DAh
0003DBh
0003DCh
0003DDh
0003DEh
0003DFh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/111 Group 4.  Special Function Registers (SFRs)

Table 4.22 SFR List (22)
Address Register Symbol Reset Value
0400F0h Port P10_0 Function Select Register P10_0S 0XXX X000b
0400F1h
0400F2h Port P10_1 Function Select Register P10_1S 0XXX X000b
0400F3h
0400F4h Port P10_2 Function Select Register P10_2S 0XXX X000b
0400F5h
0400F6h Port P10_3 Function Select Register P10_3S 0XXX X000b
0400F7h
0400F8h Port P10_4 Function Select Register P10_4S 0XXX X000b
0400F9h
0400FAh Port P10_5 Function Select Register P10_5S 0XXX X000b
0400FBh
0400FCh Port P10_6 Function Select Register P10_6S 0XXX X000b
0400FDh
0400FEh Port P10_7 Function Select Register P10_7S 0XXX X000b
0400FFh
040100h
040101h
040102h
040103h
040104h
040105h
040106h
040107h
040108h
040109h
04010Ah
04010Bh
04010Ch
04010Dh
04010Eh
04010Fh
040110h
040111h
040112h
040113h
040114h
040115h
040116h
040117h
040118h
040119h

04011Ah
04011Bh
04011Ch
04011Dh
04011Eh
04011Fh

X: Undefined
Blanks are reserved. No access is allowed.
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R32C/111 Group 5.  Electrical Characteristics

Figure 5.3 Power Supply Circuit Timing

Table 5.9 Power Supply Circuit Timing Characteristics 
(VCC1 = VCC2 = 3.0 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Symbol Characteristic
Measurement

Condition

Value
Unit

Min. Typ. Max.

td(P-R) Internal power supply start-up stabilization 
time after the main power supply is turned on

2 ms

Table 5.10 Electrical Characteristics of Voltage Regulator for Internal Logic 
(VCC1 = VCC2 = 3.0 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted) 

Symbol Characteristics
Measurement 

Condition

Value
Unit

Min. Typ. Max.

VVDC1 Output voltage 1.5 V

Table 5.11 Electrical Characteristics of Low Voltage Detector
(VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Symbol Characteristics
Measurement 

Condition

Value
Unit

Min. Typ. Max.

Vdet Detected voltage error ±0.3 V

Vdet(R)-Vdet(F) Hysteresis width 0 V

—
Self-consuming current VCC1 = 5.0 V, low 

voltage detector enabled
4 µA

td(E-A) Operation start time of low voltage detector 150 µs

t d(P-R)

VCC1

PLL oscillator-
output waveform

Internal power supply start-up 
stabilization time after the main 
power supply is turned on

Operating voltage
t d(P-R)

Supply voltage for 
internal logic



R01DS0062EJ0130 Rev.1.30 Page 69 of 93
Mar 3, 2014

R32C/111 Group 5.  Electrical Characteristics

VCC1 = VCC2 = 5 V
Timing Requirements (VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Table 5.20 External Clock Input

Symbol Characteristic
Value

Unit
Min. Max.

tc(X) External clock input period 62.5 250 ns

tw(XH) External clock input high level pulse width 25 ns

tw(XL) External clock input low level pulse width 25 ns

tr(X) External clock input rise time 5 ns

tf(X) External clock input fall time 5 ns

tw / tc External clock input duty 40 60 %

Table 5.21 External Bus Timing

Symbol Characteristic
Value

Unit
Min. Max.

tsu(D-R) Data setup time before read 40 ns

th(R-D) Data hold time after read 0 ns

tdis(R-D) Data disable time after read 0.5 × tc(Base) + 10 ns
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R32C/111 Group 5.  Electrical Characteristics

VCC1 = VCC2 = 5 V
Timing Requirements (VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Table 5.22 Timer A Input (counting input in event counter mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TA) TAiIN input clock cycle time 200 ns

tw(TAH) TAiIN input high level pulse width 80 ns

tw(TAL) TAiIN input low level pulse width 80 ns

Table 5.23 Timer A Input (gating input in timer mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TA) TAiIN input clock cycle time 400 ns

tw(TAH) TAiIN input high level pulse width 180 ns

tw(TAL) TAiIN input low level pulse width 180 ns

Table 5.24 Timer A Input (external trigger input in one-shot timer mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TA) TAiIN input clock cycle time 200 ns

tw(TAH) TAiIN input high level pulse width 80 ns

tw(TAL) TAiIN input low level pulse width 80 ns

Table 5.25 Timer A Input (external trigger input in pulse-width modulation mode)

Symbol Characteristic
Value

Unit
Min. Max.

tw(TAH) TAiIN input high level pulse width 80 ns

tw(TAL) TAiIN input low level pulse width 80 ns

Table 5.26 Timer A Input (increment/decrement switching input in event counter mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(UP) TAiOUT input clock cycle time 2000 ns

tw(UPH) TAiOUT input high level pulse width 1000 ns

tw(UPL) TAiOUT input low level pulse width 1000 ns

tsu(UP-TIN) TAiOUT input setup time 400 ns

th(TIN-UP) TAiOUT input hold time 400 ns
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R32C/111 Group 5.  Electrical Characteristics

VCC1 = VCC2 = 5 V
Timing Requirements (VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Table 5.27 Timer B Input (counting input in event counter mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TB) TBiIN input clock cycle time (one edge counting) 200 ns

tw(TBH) TBiIN input high level pulse width (one edge counting) 80 ns

tw(TBL) TBiIN input low level pulse width (one edge counting) 80 ns

tc(TB) TBiIN input clock cycle time (both edges counting) 200 ns

tw(TBH) TBiIN input high level pulse width (both edges counting) 80 ns

tw(TBL) TBiIN input low level pulse width (both edges counting) 80 ns

Table 5.28 Timer B Input (pulse period measure mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TB) TBiIN input clock cycle time 400 ns

tw(TBH) TBiIN input high level pulse width 180 ns

tw(TBL) TBiIN input low level pulse width 180 ns

Table 5.29 Timer B Input (pulse-width measure mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TB) TBiIN input clock cycle time 400 ns

tw(TBH) TBiIN input high level pulse width 180 ns

tw(TBL) TBiIN input low level pulse width 180 ns
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R32C/111 Group 5.  Electrical Characteristics

VCC1 = VCC2 = 5 V
Timing Requirements (VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Table 5.30 Serial Interface

Symbol Characteristic
Value

Unit
Min. Max.

tc(CK) CLKi input clock cycle time 200 ns

tw(CKH) CLKi input high level pulse width 80 ns

tw(CKL) CLKi input low level pulse width 80 ns

tsu(D-C) RXDi input setup time 80 ns

th(C-D) RXDi input hold time 90 ns

Table 5.31 A/D Trigger Input

Symbol Characteristic
Value

Unit
Min. Max.

tw(ADH) ADTRG input high level pulse width
Hardware trigger input high level pulse width ns

tw(ADL) ADTRG input low level pulse width
Hardware trigger input high level pulse width

125 ns

Table 5.32 External Interrupt INTi Input

Symbol Characteristic
Value

Unit
Min. Max.

tw(INH) INTi input high level pulse width Edge sensitive 250 ns

Level sensitive tc(CPU) + 200 ns

tw(INL) INTi input low level pulse width  Edge sensitive 250 ns

Level sensitive tc(CPU) + 200 ns

Table 5.33 Intelligent I/O

Symbol Characteristic
Value

Unit
Min. Max.

tc(ISCLK2) ISCLK2 input clock cycle time 600 ns

tw(ISCLK2H) ISCLK2 input high level pulse width 270 ns

tw(ISCLK2L) ISCLK2 input low level pulse width 270 ns

tsu(RXD-ISCLK2) ISRXD2 input setup time 150 ns

th(ISCLK2-RXD) ISRXD2 input hold time 100 ns

3
AD
----------
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VCC1 = VCC2 = 5 V
Switching Characteristics (VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Note:
1. The value is calculated using the formulas below based on the base clock cycles (tc(Base)) and

respective cycles of Tsu(A-R), Tw(R), Tsu(A-W), and Tw(W) set by registers EBC0 to EBC3. If the
calculation results in a negative value, modify the value to be set. For details on how to set values,
refer to the User’s manual.

tsu(S-R) = tsu(A-R) = Tsu(A-R) × tc(Base) - 15 [ns]

tw(R) = Tw(R) × tc(Base) - 10 [ns]

tsu(S-W) = tsu(A-W) = Tsu(A-W) × tc(Base) - 15 [ns]

tw(W) = tsu(D-W) = Tw(W) × tc(Base) - 10 [ns]

Table 5.34 External Bus Timing (separate bus)

Symbol Characteristic
Measurement 

Condition

Value
Unit

Min. Max.

tsu(S-R) Chip-select setup time before 
read

Refer to 
Figure 5.6

(1) ns

th(R-S) Chip-select hold time after read tc(Base) - 10 ns

tsu(A-R) Address setup time before read (1) ns

th(R-A) Address hold time after read tc(Base) - 10 ns

tw(R) Read pulse width (1) ns

tsu(S-W) Chip-select setup time before 
write

(1) ns

th(W-S) Chip-select hold time after write 1.5 × tc(Base) - 10 ns

tsu(A-W) Address setup time before write (1) ns

th(W-A) Address hold time after write 1.5 × tc(Base) - 10 ns

tw(W) Write pulse width (1) ns

tsu(D-W) Data setup time before write (1) ns

th(W-D) Data hold time after write 0 ns
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R32C/111 Group 5.  Electrical Characteristics

VCC1 = VCC2 = 3.3 V
Table 5.40 Electrical Characteristics (3/3) 

(VCC1 = VCC2 = 3.0 to 3.6 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Symbol
Characte

ristic
Measurement Condition

Value
Unit

Min. Typ. Max.

ICC Power 
supply 
current

In single-chip mode, 
output pins are left open 
and others are 
connected to VSS

XIN-XOUT
Drive strength: low

XCIN-XCOUT
Drive strength: low

f(CPU) = 50 MHz, f(BCLK) = 25 MHz,

f(XIN) = 8 MHz,

Active: XIN, PLL,
Stopped: XCIN, OCO

28 40 mA

f(CPU) = fSO(PLL)/24 MHz,

Active: PLL (self-oscillation),
Stopped: XIN, XCIN, OCO

7 mA

f(CPU) = f(BCLK) = f(XIN)/256 MHz,

f(XIN) = 8 MHz,

Active: XIN,
Stopped: PLL, XCIN, OCO

670 µA

f(CPU) = f(BCLK) = 32.768 kHz,

Active: XCIN,
Stopped: XIN, PLL, OCO,
Main regulator: shutdown

180 µA

f(CPU) = f(BCLK) = f(OCO)/4 kHz,

Active: OCO,
Stopped: XIN, PLL, XCIN,
Main regulator: shutdown

190 µA

f(CPU) = f(BCLK) = f(XIN)/256 MHz, 

f(XIN) = 8 MHz, 

Active: XIN,
Stopped: PLL, XCIN, OCO,
Ta = 25°C, Wait mode

500 900 µA

f(CPU) = f(BCLK) = 32.768 kHz,

Active: XCIN,
Stopped: XIN, PLL, OCO,
Main regulator: shutdown,
Ta = 25°C, Wait mode

8 140 µA

f(CPU) = f(BCLK) = f(OCO)/4 kHz,

Active: OCO,
Stopped: XIN, PLL, XCIN,
Main regulator: shutdown,
Ta = 25°C, Wait mode

10 150 µA

Stopped: all clocks,
Main regulator: shutdown,
Ta = 25°C

5 70 µA
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R32C/111 Group 5.  Electrical Characteristics

VCC1 = VCC2 = 3.3 V
Timing Requirements (VCC1 = VCC2 = 3.0 to 3.6 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Table 5.50 Timer B Input (counting input in event counter mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TB) TBiIN input clock cycle time (one edge counting) 200 ns

tw(TBH) TBiIN input high level pulse width (one edge counting) 80 ns

tw(TBL) TBiIN input low level pulse width (one edge counting) 80 ns

tc(TB) TBiIN input clock cycle time (both edges counting) 200 ns

tw(TBH) TBiIN input high level pulse width (both edges counting) 80 ns

tw(TBL) TBiIN input low level pulse width (both edges counting) 80 ns

Table 5.51 Timer B Input (pulse period measure mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TB) TBiIN input clock cycle time 400 ns

tw(TBH) TBiIN input high level pulse width 180 ns

tw(TBL) TBiIN input low level pulse width 180 ns

Table 5.52 Timer B Input (pulse-width measure mode)

Symbol Characteristic
Value

Unit
Min. Max.

tc(TB) TBiIN input clock cycle time 400 ns

tw(TBH) TBiIN input high level pulse width 180 ns

tw(TBL) TBiIN input low level pulse width 180 ns
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VCC1 = VCC2 = 3.3 V
Switching Characteristics (VCC1 = VCC2 = 3.0 to 3.6 V, VSS = 0 V, and Ta = Topr, unless otherwise noted)

Note:

1. The value is calculated using the formulas below based on the base clock cycles (tc(Base)) and

respective cycles of Tsu(A-R), Tw(R), Tsu(A-W), and Tw(W) set by registers EBC0 to EBC3. If the
calculation results in a negative value, modify the value to be set. For details on how to set values,
refer to the User’s manual.

tsu(S-ALE) = tsu(A-ALE) = tw(ALE) = (Tsu(A-R) - 0.5) × tc(Base) -15 [ns] 

tw(R) = Tw(R) × tc(Base) -10 [ns]

tw(W) = tsu(D-W) = Tw(W) × tc(Base) -10 [ns]

Table 5.58 External Bus Timing (multiplexed bus)

Symbol Characteristic
Measurement 

Condition

Value
Unit

Min. Max.

tsu(S-ALE) Chip-select setup time before 
ALE

Refer to 
Figure 5.6

(1) ns

th(R-S) Chip-select hold time after read 1.5 × tc(Base) - 10 ns

tsu(A-ALE) Address setup time before ALE (1) ns

th(ALE-A) Address hold time after ALE 0.5 × tc(Base) - 5 ns

th(R-A) Address hold time after read 1.5 × tc(Base) - 10 ns

td(ALE-R) ALE-read delay time 0.5 × tc(Base) - 5 0.5 × tc(Base) + 10 ns

tw(ALE) ALE pulse width (1) ns

tdis(R-A) Address disable time after read 8 ns

tw(R) Read pulse width (1) ns

th(W-S) Chip-select hold time after write 1.5 × tc(Base) - 10 ns

th(W-A) Address hold time after write 1.5 × tc(Base) - 10 ns

td(ALE-W) ALE-write delay time 0.5 × tc(Base) - 5 0.5 × tc(Base) + 10 ns

tw(W) Write pulse width (1) ns

tsu(D-W) Data setup time before write (1) ns

th(W-D) Data hold time after write 0.5 × tc(Base) ns
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Figure 5.8 External Bus Timing for Separate Bus

CS0 to CS3

A23 to A0, BC0 and BC1

RD

D15 to D0

t  h(R-D)

t  h(R-S)

External bus timing (separate bus)

Read cycle

t  w(R)

t  su(S-R)

t  h(R-A)t  su(A-R)

Write cycle

CS0 to CS3

A23 to A0, BC0 and BC1

WR, WR0 and WR1

D15 to D0

t  su(D-W) t  h(W-D)

t  su(D-R)

t  h(W-S)

t  w(W)

t  su(S-W)

t  h(W-A)t  su(A-W)

Measurement conditions

Criterion for
input voltage

Criterion for
output voltage

V   IH

V   IL

V   OH

V   OL

2.5 V

0.8 V

2.0 V

0.8 V

1.5 V

0.5 V

2.4 V

0.5 V

Item V      = V      = 4.2 to 5.5 V   CC1        CC2 V      = V      = 3.0 to 3.6 V   CC1        CC2

t  cR

t  cW
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Terminal cross section
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8 • Completed “under development” phase of part numbers 
R5F64110DFB, R5F64111DFB, R5F64112DFB, R5F64114DFB, 
R5F64115DFB, and R5F64116DFB in Table 1.7

• Added product information for 100-pin LGA and 80-/64-pin packages 
to Table 1.7

 9 • Added product information for 100-pin LGA and 80-/64-pin packages, 
and 32-Kbyte RAM to Figure 1.1

• Deleted hyphenation for part number in Figure 1.1

11, 12,
14, 18,

21

• Added Figures 1.3, 1.4, and 1.6 to 1.8 to provide block diagrams and 
pin assignment for 100-pin LGA and 80-/64-pin packages

13 • Changed the order of Notes in Figures 1.5

15-17 • Added pin No. for 100-pin LGA package to Tables 1.8 to 1.10

19, 20, 
22, 23

• Added Tables 1.11 to 1.14 to provide pin characteristics for 80-/64-pin 
packages.

24 • Changed the following expression: “A ceramic resonator or a crystal 
oscillator” for “Main clock input/output” in Table 1.15, to “A crystal, or a 
ceramic resonator”

25 • Modified descriptions for HLDA and RDY of “Bus control pins” in Table 
1.16

26 • Changed the following expression: “selected” for “Input port” in Table 
1.17, to “selectable”

• Modified description “TXD2” for TXD0 to TXD8 of “Serial interface” in 
Table 1.17, to “TXD2 output”

28-30 • Added Tables 1.19 to 1.21 to provide pin definitions and functions for 
80-/64-pin packages

Chapter 2. CPU

— • Made major text modifications to this chapter

33 • Changed the following expression: “a requested interrupt’s priority 
level” in line 2 of 2.1.8.11, to “the interrupt request level”

Chapter 3. Memory

35 • Made major text modifications to this chapter

• Changed RAM size “40” in line 7 of this chapter, to “63”, and address 
“0000A3FFh” in line 8, to “0000FFFFh”

• Added descriptions for 32-Kbyte RAM and 128-Kbyte ROM to Figure 
3.1

• Changed two “can be”s in Notes 3 and 4 of Figure 3.1, to “becomes”s

Chapter 4. SFRs

36 • Changed hexadecimal format of reset values for registers CCR and 
FMCR in Table 4.1, to binary

• Added FEBC3 register to addresses 000010h-000011h in Table 4.1
• Changed FEBC register for addresses 00001Ch-00001Dh, to FEBC0 

in Table 4.1
• Modified the following register name in Table 4.1: “Chip-select 

Boundary (between n and n + 1) Setting Register”, to “Chip-select n 
and n + 1 Boundary Setting Register”
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37, 38 • Changed register names associated with “Start/Stop Condition” for 
BCNiIC in Tables 4.2 and 4.3, to “Start Condition/Stop Condition”

45 • Modified reset values “XXXX XXXXb” and “XXXX 000Xb” for registers 
U7RB and U8RB in Table 4.10, to “XXXXh”

46 • Changed expression of register name “Xi Register Yi Register” (i = 0 to 
15) and register symbol “XiR, YiR” in Table 4.11, to “Xi Register/Yi 
Register” and “XiR/YiR”, respectively

51 • Changed hexadecimal format of reset values for PDi in Table 4.16, to 
binary

54 • Modified Note 1 in Table 4.19

55 • Merged addresses 40090h to 40093h in Table 4.20, into previous 
page

• Modified reset values for IFS0 and IFS2 in Table 4.20; Added Notes 1 
to 3 for 80-/64-pin packages and IFS7 register

55-57 • Modified the following register name in Tables 4.20 to 4.22: “Port Pi_j 
Port Function Select Register”, to “Port Pi_j Function Select Register”

59 • Modified register name “DMAi Request Source Select Register 1” in 
Table 4.24, to “DMAi Request Source Select Register”

• Changed register names “Wake-up Interrupt Priority Level Control 
Register 2” and “Wake-up Interrupt Priority Level Control Register 1” in 
Table 4.24, to “Wake-up IPL Setting Register 2” and “Wake-up IPL 
Setting Register 1”, respectively

Chapter 5. Electrical Characteristics

60 • Added Notes 2 and 3 for 80-/64-pin packages to Table 5.1

61 • Added specification of “dVCC1/dt” to Table 5.2; Added Notes 2, 4, and 

5 for 80-/64-pin packages

62 • Added Note 2 for Table 5.3

63 • Added Note 3 for 80-/64-pin packages to Table 5.4

65 • Modified description “VCC”s in Table 5.6, to “VCC1”s and “VCC2”s

66 • Added Table 5.7 to provide RAM electrical characteristics

• Deleted specification of “tPS” from Table 5.8

67 • Deleted measurement condition for power supply circuit timing 
characteristics in Table 5.9

• Added “Supply voltage for internal logic” to Figure 5.3 and deleted 
“CPU clock” from the figure

• Changed voltage condition for Table 5.11, from “VCC1 = VCC2 = 3.3 to 

5.5 V” to “VCC1 = VCC2 = 4.2 to 5.5 V”; Clarified maximum value for 

“Vdet” in Table 5.11; Modified self-consuming current “VCC”, to 

“VCC1”

68 • Changed typical value and maximum value for fSO(PLL) in Table 5.12, 

to “55” and “80” respectively

• Changed the following expressions: “PLL frequency synthesizer 
stabilization time” in Table 5.12, to “PLL lock time” and “tOSC(PLL)”, to 

“tLOCK(PLL)”

• Modified description for Note1 of Table 5.13
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