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Welcome to E-XFL.COM

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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Connectivity CSI, I²C, LINbus, UART/USART

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 82

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size 8K x 8

RAM Size 16K x 8

Voltage - Supply (Vcc/Vdd) 1.6V ~ 5.5V

Data Converters A/D 20x8/10b; D/A 2x8b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 100-LQFP
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Caution Select the normal input buffer for the SIp pin and SCKp pin and the normal output mode for the SOp pin by using

port input mode register g (PIMg) and port output mode register g (POMg).

Remark p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM number (g = 3, 5)

CSI mode connection diagram (during communication at same potential)

CSI mode connection diagram (during communication at same potential)

(Slave Transmission of slave select input function (CSI00))

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)

(TA = -40 to +85°C, 1.6 V �  EVDD0 = EVDD1 �  VDD �  5.5 V, VSS = EVSS0 = EVSS1 = 0 V) (2/2)

Parameter Symbol Conditions HS (high-speed main) 
mode

LS (low-speed main) 
mode

LV (low-voltage main) 
mode

Unit

MIN. MAX. MIN. MAX. MIN. MAX.

SSI00 setup time tSSIK DAPmn = 0 2.7 V �  EVDD0 �  5.5 V 120 120 120 ns

1.8 V �  EVDD0 �  5.5 V 200 200 200 ns

1.7 V �  EVDD0 �  5.5 V 400 400 400 ns

1.6 V �  EVDD0 �  5.5 V � 400 400 ns

DAPmn = 1 2.7 V �  EVDD0 �  5.5 V 1/fMCK + 120 1/fMCK + 120 1/fMCK + 120 ns

1.8 V �  EVDD0 �  5.5 V 1/fMCK + 200 1/fMCK + 200 1/fMCK + 200 ns

1.7 V �  EVDD0 �  5.5 V 1/fMCK + 400 1/fMCK + 400 1/fMCK + 400 ns

1.6 V �  EVDD0 �  5.5 V � 1/f MCK + 400 1/fMCK + 400 ns

SSI00 hold time tKSSI DAPmn = 0 2.7 V �  EVDD0 �  5.5 V 1/fMCK + 120 1/fMCK + 120 1/fMCK + 120 ns

1.8 V �  EVDD0 �  5.5 V 1/fMCK + 200 1/fMCK + 200 1/fMCK + 200 ns

1.7 V �  EVDD0 �  5.5 V 1/fMCK + 400 1/fMCK + 400 1/fMCK + 400 ns

1.6 V �  EVDD0 �  5.5 V � 1/f MCK + 400 1/fMCK + 400 ns

DAPmn = 1 2.7 V �  EVDD0 �  5.5 V 120 120 120 ns

1.8 V �  EVDD0 �  5.5 V 200 200 200 ns

1.7 V �  EVDD0 �  5.5 V 400 400 400 ns

1.6 V �  EVDD0 �  5.5 V � 400 400 ns

SCKp

SOp

User’s device

SCK

SI

SIp SORL78 microcontroller

SCK00

SO00
User’s device

SCK

SI

SI00 SO

SSI00 SSO

RL78 microcontroller
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Note Use it with EVDD0 �  Vb.

Caution Select the TTL input buffer for the SIp pin and the N-ch open drain output (VDD tolerance (for the 30- to 52-pin

products)/EVDD tolerance (for the 64- to 100-pin products)) mode for the SOp pin and SCKp pin by using port

input mode register g (PIMg) and port output mode register g (POMg). For VIH and VIL, see the DC characteristics

with TTL input buffer selected.

(Remarks are listed two pages after the next page.)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock

output)

(TA = -40 to +85°C, 1.8 V �  EVDD0 = EVDD1 �  VDD �  5.5 V, VSS = EVSS0 = EVSS1 = 0 V)

Parameter Symbol Conditions HS (high-speed 
main) mode

LS (low-speed main) 
mode

LV (low-voltage 
main) mode

Unit

MIN. MAX. MIN. MAX. MIN. MAX.

SCKp cycle time tKCY1 tKCY1 �  4/fCLK 4.0 V �  EVDD0 �  5.5 V, 
2.7 V �  Vb �  4.0 V, 
Cb = 30 pF, Rb = 1.4 k�

300 1150 1150 ns

2.7 V �  EVDD0 < 4.0 V, 
2.3 V �  Vb �  2.7 V, 
Cb = 30 pF, Rb = 2.7 k�

500 1150 1150 ns

1.8 V �  EVDD0 < 3.3 V, 
1.6 V �  Vb �  2.0 V Note, 
Cb = 30 pF, Rb = 5.5 k�

1150 1150 1150 ns

SCKp high-level 
width

tKH1 4.0 V �  EVDD0 �  5.5 V, 
2.7 V �  Vb �  4.0 V, 
Cb = 30 pF, Rb = 1.4 k�

tKCY1/2 - 75 tKCY1/2 - 75 tKCY1/2 - 75 ns

2.7 V �  EVDD0 < 4.0 V, 
2.3 V �  Vb �  2.7 V, 
Cb = 30 pF, Rb = 2.7 k�

tKCY1/2 - 170 tKCY1/2 - 170 tKCY1/2 - 170 ns

1.8 V �  EVDD0 < 3.3 V, 
1.6 V �  Vb �  2.0 V Note, 
Cb = 30 pF, Rb = 5.5 k�

tKCY1/2 - 458 tKCY1/2 - 458 tKCY1/2 - 458 ns

SCKp low-level 
width

tKL1 4.0 V �  EVDD0 �  5.5 V, 
2.7 V �  Vb �  4.0 V, 
Cb = 30 pF, Rb = 1.4 k�

tKCY1/2 - 12 tKCY1/2 - 50 tKCY1/2 - 50 ns

2.7 V �  EVDD0 < 4.0 V, 
2.3 V �  Vb �  2.7 V, 
Cb = 30 pF, Rb = 2.7 k�

tKCY1/2 - 18 tKCY1/2 - 50 tKCY1/2 - 50 ns

1.8 V �  EVDD0 < 3.3 V, 
1.6 V �  Vb �  2.0 V Note, 
Cb = 30 pF, Rb = 5.5 k�

tKCY1/2 - 50 tKCY1/2 - 50 tKCY1/2 - 50 ns
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Note 1. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 2. Use it with EVDD0 �  Vb.

Caution Select the TTL input buffer for the SIp pin and the N-ch open drain output (VDD tolerance (for the 30- to 52-pin

products)/EVDD tolerance (for the 64- to 100-pin products)) mode for the SOp pin and SCKp pin by using port

input mode register g (PIMg) and port output mode register g (POMg). For VIH and VIL, see the DC characteristics

with TTL input buffer selected.

(Remarks are listed on the next page.)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock

output)

(TA = -40 to +85°C, 1.8 V �  EVDD0 = EVDD1 �  VDD �  5.5 V, VSS = EVSS0 = EVSS1 = 0 V) (3/3)

Parameter Symbol Conditions HS (high-speed main) 
mode

LS (low-speed main) 
mode

LV (low-voltage main) 
mode

Unit

MIN. MAX. MIN. MAX. MIN. MAX.

SIp setup time 
(to SCKp↓) Note 1

tSIK1 4.0 V �  EVDD0 �  5.5 V, 
2.7 V �  Vb �  4.0 V,
Cb = 30 pF, Rb = 1.4 k�

44 110 110 ns

2.7 V �  EVDD0 < 4.0 V, 
2.3 V �  Vb �  2.7 V,
Cb = 30 pF, Rb = 2.7 k�

44 110 110 ns

1.8 V �  EVDD0 < 3.3 V, 
1.6 V �  Vb �  2.0 V Note 2,
Cb = 30 pF, Rb = 5.5 k�

110 110 110 ns

SIp hold time 
(from SCKp↓) Note 1

tKSI1 4.0 V �  EVDD0 �  5.5 V, 
2.7 V �  Vb �  4.0 V,
Cb = 30 pF, Rb = 1.4 k�

19 19 19 ns

2.7 V �  EVDD0 < 4.0 V, 
2.3 V �  Vb �  2.7 V,
Cb = 30 pF, Rb = 2.7 k�

19 19 19 ns

1.8 V �  EVDD0 < 3.3 V, 
1.6 V �  Vb �  2.0 V Note 2,
Cb = 30 pF, Rb = 5.5 k�

19 19 19 ns

Delay time from SCKp↑ 
to SOp output Note 1

tKSO1 4.0 V �  EVDD0 �  5.5 V, 
2.7 V �  Vb �  4.0 V,
Cb = 30 pF, Rb = 1.4 k�

25 25 25 ns

2.7 V �  EVDD0 < 4.0 V, 
2.3 V �  Vb �  2.7 V,
Cb = 30 pF, Rb = 2.7 k�

25 25 25 ns

1.8 V �  EVDD0 < 3.3 V, 
1.6 V �  Vb �  2.0 V Note 2,
Cb = 30 pF, Rb = 5.5 k�

25 25 25 ns
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CSI mode connection diagram (during communication at different potential

Remark 1. Rb[� ]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage

Remark 2. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3), 
g: PIM and POM number (g = 0, 1, 3 to 5, 14)

Remark 3. fMCK: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number, 
n: Channel number (mn = 00))

Remark 4. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.

SCKp

SOp

User�s device

SCK

SI

SIp SO

Vb

Rb

<Master> Vb

Rb

RL78 microcontroller
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CSI mode serial transfer timing (slave mode) (during communication at different potential)

(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.)

CSI mode serial transfer timing (slave mode) (during communication at different potential)

(When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.)

Remark 1. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM number (g = 0, 1, 3 to 5, 14)

Remark 2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.
Also, communication at different potential cannot be performed during clock synchronous serial communication with the
slave select function.

SIp

SOp

SCKp

Input data

Output data

tKCY2

tKH2tKL2

tSIK2 tKSI2

tKSO2

Input data

Output data

SIp

SOp

SCKp

tKCY2

tKL2tKH2

tSIK2 tKSI2

tKSO2
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Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)

timing.

Caution The values in the above table are applied even when bit 2 (PIOR02) in the peripheral I/O redirection register 0

(PIOR0) is 1. At this time, the pin characteristics (IOH1, IOL1, VOH1, VOL1) must satisfy the values in the redirect

destination.

Note 3. The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at
that time in each mode are as follows. 
Fast mode plus: Cb = 120 pF, Rb = 1.1 k�

IICA serial transfer timing

Remark n = 0, 1

(3) I2C fast mode plus

(TA = -40 to +85°C, 1.6 V �  EVDD0 = EVDD1 �  VDD �  5.5 V, VSS = EVSS0 = EVSS1 = 0 V)

Parameter Symbol Conditions HS (high-speed 
main) mode

LS (low-speed 
main) mode

LV (low-voltage 
main) mode

Unit

MIN. MAX. MIN. MAX. MIN. MAX.

SCLA0 clock frequency fSCL Fast mode plus: 
fCLK �  10 MHz

2.7 V �  EVDD0 �  5.5 V 0 1000 � � kHz

Setup time of restart condi-
tion

tSU: STA 2.7 V �  EVDD0 �  5.5 V 0.26 � � µ s

Hold time Note 1 tHD: STA 2.7 V �  EVDD0 �  5.5 V 0.26 � � µ s

Hold time when SCLA0 = �L� t LOW 2.7 V �  EVDD0 �  5.5 V 0.5 � � µ s

Hold time when SCLA0 = �H� t HIGH 2.7 V �  EVDD0 �  5.5 V 0.26 � � µ s

Data setup time (reception) tSU: DAT 2.7 V �  EVDD0 �  5.5 V 50 � � ns

Data hold time (transmission) 
Note 2

tHD: DAT 2.7 V �  EVDD0 �  5.5 V 0 0.45 � � µ s

Setup time of stop condition tSU: STO 2.7 V �  EVDD0 �  5.5 V 0.26 � � µ s

Bus-free time tBUF 2.7 V �  EVDD0 �  5.5 V 0.5 � � µ s

tSU: DATtHD: STA

Restart
condition

SCLAn

SDAAn

tLOW

tHIGH tSU: STA tHD: STA tSU: STO

Stop
condition

Stop
condition

Start
condition

tHD: DAT

tBUF
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Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.

(TA = -40 to +105°C, 2.4 V �  EVDD0 = EVDD1 �  VDD �  5.5 V, VSS = EVSS0 = EVSS1 = 0 V) (5/5)

Items Symbol Conditions MIN. TYP. MAX. Unit

Input leakage cur-
rent, high

ILIH1 P00 to P06, P10 to P17, P30, 
P31, P40 to P47, P50 to P57, 
P64 to P67, P70 to P77, 
P80 to P87, P100 to P102, P110, 
P111, P120, P140 to P147

VI = EVDD0 1 µ A

ILIH2 P20 to P27, P137, P150 to P156, 
RESET

VI = VDD 1 µ A

ILIH3 P121 to P124 
(X1, X2, EXCLK, XT1, XT2, 
EXCLKS)

VI = VDD In input port or 
external clock 
input

1 µ A

In resonator con-
nection

10 µ A

Input leakage
current, low

ILIL1 P00 to P06, P10 to P17, P30, 
P31, P40 to P47, P50 to P57, 
P64 to P67, P70 to P77, 
P80 to P87, P100 to P102, P110, 
P111, P120, P140 to P147

VI = EVSS0 -1 µ A

ILIL2 P20 to P27, P137, P150 to P156, 
RESET

VI = VSS -1 µ A

ILIL3 P121 to P124 
(X1, X2, EXCLK, XT1, XT2, 
EXCLKS)

VI = VSS In input port or 
external clock 
input

-1 µ A

In resonator con-
nection

-10 µ A

On-chip pull-up 
resistance

RU P00 to P06, P10 to P17, P30, 
P31, P40 to P47, P50 to P57, 
P64 to P67, P70 to P77, 
P80 to P87, P100 to P102, P110, 
P111, P120, P140 to P147

VI = EVSS0, In input port 10 20 100 k �








