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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

Details

Product Status Obsolete

Core Processor RL78

Core Size 16-Bit

Speed 24MHz

Connectivity CSI, I²C, UART/USART

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 18

Program Memory Size 4KB (4K x 8)

Program Memory Type FLASH

EEPROM Size 2K x 8

RAM Size 512 x 8

Voltage - Supply (Vcc/Vdd) 1.8V ~ 5.5V

Data Converters A/D 11x8/10b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 24-WFQFN Exposed Pad

Supplier Device Package 24-HWQFN (4x4)
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1.2  List of Part Numbers 
 

Figure 1-1. Part Number, Memory Size, and Package of RL78/G12 

 
Part No.   R 5 F 1 0 2 A A A x x x S P #V0

Package type:

ROM number (Omitted with blank products)

ROM capacity:

RL78/G12 group

Renesas MCU

Renesas semiconductor product

SP : LSSOP, 0.65 mm pitch
NA : HWQFN, 0.50 mm pitch

#U5 
#V0, #V5 
#W5
#X0, #X5

6 :   2 KB
7 :   4 KB
8 :   8 KB
9 :   12 KB
A :   16 KB

Pin count:
6 :  20-pin
7 :  24-pin
A :  30-pin

Classification:
A : Consumer applications, TA = -40°C to +85°C
D : Industrial applications, TA = -40°C to +85°C
G : Industrial applications, TA = -40°C to +105°C 

Memory type:
F : Flash memory

Packaging specifications:

102Note 1

103Notes 1, 2

: Tray (HWQFN)
: Tray (LSSOP30), Tube (LSSOP20)
: Embossed Tape (HWQFN)
: Embossed Tape (LSSOP30, LSSOP20)

 
 

Notes 1. For details about the differences between the R5F102 products and the R5F103 products of RL78/G12, 

see 1.1  Differences between the R5F102 Products and the R5F103 Products. 

 2. Products only for "A: Consumer applications (TA = -40 to +85C)" and "D: Industrial applications (TA = -40 to 

+85C)" 
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Notes 1.  Excludes quantization error (�r1/2 LSB).  
 2. This value is indicated as a ratio (%FSR) to the full-scale value. 
 3. When AVREFP < VDD, the MAX. values are as follows. 
  Overall error: Add �r1.0 LSB to the MAX. value when AVREFP = VDD. 

  Zero-scale error/Full-scale error: Add �r0.05%FSR to the MAX. value when AVREFP = VDD. 
  Integral linearity error/ Differential linearity error: Add �r0.5 LSB to the MAX. value when AVREFP = VDD. 

 4. Values when the conversion time is set to 57 �Ps (min.) and 95 �Ps (max.).  
 5. Refer to 28.6.2 Temperature senso r/internal reference voltage characteristics .  
 
 
(2) When reference voltage (+) = AV REFP/ANI0 (ADREFP1 = 0, ADREFP0 = 1), reference voltage ( ��) = AVREFM/ANI1 

(ADREFM = 1), target pin: ANI16 to ANI22 
 
(TA = ��40 to +85�qC, 1.8 V �d AVREFP �d VDD �d 5.5 V, VSS = 0 V, Reference voltage (+) = AV REFP, Reference voltage ( ��) = 
AVREFM = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Resolution RES  8  10 bit 

 1.2 �r5.0 LSB Overall error Note 1 AINL 10-bit resolution 
AVREFP = VDD

 Note 3  1.2  �r8.5 Note 4 LSB 

3.6 V �d VDD �d 5.5 V 2.125  39 �Ps 

2.7 V �d VDD �d 5.5 V 3.1875  39 �Ps 

17  39 �Ps 

Conversion time tCONV 10-bit resolution 
Target ANI pin: ANI16 to ANI22

1.8 V �d VDD �d 5.5 V 

57  95 �Ps 

  �r0.35 %FSRZero-scale error Notes 1, 2 EZS 10-bit resolution 
AVREFP = VDD

 Note 3   �r0.60 Note 4 %FSR

  �r0.35 %FSRFull-scale error Notes 1, 2 EFS 10-bit resolution 
AVREFP = VDD

 Note 3   �r0.60 Note 4 %FSR

  �r3.5 LSB Integral linearity error Note 1 ILE 10-bit resolution 
AVREFP = VDD

 Note 3   �r6.0 Note 4 LSB 

  �r2.0 LSB Differential linearity  
error Note 1 

DLE 10-bit resolution 
AVREFP = VDD

 Note 3   �r2.5 Note 4 LSB 

Analog input voltage VAIN ANI16 to ANI22 0  AVREFP 
and VDD

V 

Notes 1.  Excludes quantization error (�r1/2 LSB).  
 2. This value is indicated as a ratio (%FSR) to the full-scale value. 
 3. When AVREFP �d VDD, the MAX. values are as follows. 
  Overall error: Add �r4.0 LSB to the MAX. value when AVREFP = VDD. 

  Zero-scale error/Full-scale error: Add �r0.20%FSR to the MAX. value when AVREFP = VDD. 
  Integral linearity error/ Differential linearity error: Add �r2.0 LSB to the MAX. value when AVREFP = VDD. 

 4. When the conversion time is set to 57 �Ps (min.) and 95 �Ps (max.). 
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(2)  30-pin products  
(TA = ��40 to +105 �qC, 2.4 V �d VDD �d 5.5 V, VSS = 0 V) (2/2) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit

VDD = 5.0 V  440 2300fIH = 24 MHzNote 4 

VDD = 3.0 V  440 2300

�PA 

VDD = 5.0 V  400 1700fIH = 16 MHzNote 4 

VDD = 3.0 V  400 1700

�PA 

Square wave input  280 1900fMX = 20 MHzNote 3,  
VDD = 5.0 V Resonator connection  450 2000

�PA 

Square wave input  280 1900fMX = 20 MHzNote 3, 
VDD = 3.0 V Resonator connection  450 2000

�PA 

Square wave input  190 1020fMX = 10 MHzNote 3, 
VDD = 5.0 V Resonator connection  260 1100

�PA 

Square wave input  190 1020

IDD2
 Note 2 HALT 

mode 
HS (High-speed 
main) mode Note 6 

 

fMX = 10 MHzNote 3, 
VDD = 3.0 V Resonator connection  260 1100

�PA 

TA = ��40�qC  0.18 0.50

TA = +25�qC  0.23 0.50

TA = +50�qC  0.30 1.10

TA = +70�qC  0.46 1.90

TA = +85�qC  0.75 3.30

Supply 
current Note 1 

IDD3 
Note 5 STOP 

mode 

TA = +105�qC  2.94 15.30

�PA 

Notes 1. Total current flowing into VDD, including the input leakage current flowing when the level of the input pin is 
fixed to VDD or VSS.  The values below the MAX. column include the peripheral operation current.  However, 
not including the current flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down 
resistors and the current flowing during data flash rewrite. 

 2. During HALT instruction execution by flash memory. 
 3. When high-speed on-chip oscillator clock is stopped. 
 4. When high-speed system clock is stopped. 
 5. Not including the current flowing into the 12-bit interval timer and watchdog timer. 
 6. Relationship between operation voltage width, operation frequency of CPU and operation mode is as 

follows. 
  HS (High speed main) mode:  VDD = 2.7 V to 5.5 V @1 MHz to 24 MHz 
   VDD = 2.4 V to 5.5 V @1 MHz to 16 MHz 
 
Remarks 1.  fMX: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock 

frequency) 
 2. fIH: high-speed on-chip oscillator clock frequency 
 3. Except STOP mode, temperature condition of the TYP. value is TA = 25�qC. 
 
 


