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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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RAM Size 256 x 8
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Data Converters A/D 11x8/10b

Oscillator Type Internal

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

Mounting Type Surface Mount
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 ROM, RAM capacities   

Code flash Data flash RAM 20 pins 24 pins 30 pins 

2 KB   R5F102AA 

 

2 KB 

  R5F103AA 

2 KB R5F1026A Note 1 R5F1027A Note 1  

16 KB 

 

1.5 KB 

R5F1036A Note 1 R5F1037A Note 1  

2KB R5F10269 Note 1 R5F10279 Note 1 R5F102A9 12 KB 

 

1 KB 

R5F10369 Note 1 R5F10379 Note 1 R5F103A9 

2 KB R5F10268 Note 1 R5F10278 Note 1 R5F102A8 8 KB 

 

768 B 

R5F10368 Note 1 R5F10378 Note 1 R5F103A8 

2KB R5F10267 R5F10277 R5F102A7 4 KB 

 

512 B 

R5F10367 R5F10377 R5F103A7 

2 KB R5F10266 Note 2   2 KB 

 

256 B 

R5F10366 Note 2   

 

Notes 1. This is 640 bytes when the self-programming function or data flash function is used. (For details, see 

CHAPTER 3  CPU ARCHITECTURE.) 

 2. The self-programming function cannot be used for R5F10266 and R5F10366. 

 

Caution When the flash memory is rewritten via a user program, the code flash area and RAM area are used 

because each library is used. When using the library, refer to RL78 Family Flash Self Programming Library 
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1.6.2  24-pin products 
 

4

2

5

9

10

4

4

3

3

Code flash: 16 KB
Data flash: 2 KBNote

TAU0 (4ch)

ch01

ch00

Interrupt control

RL78 
CPU
core

Low Speed 
On-chip 
oscillator 
15 KHz

DMANote

2ch

RAM
1.5 KB

Poer-on
reset/voltage

detector

High-Speed
On-chip
oscillator

1 to 24 MHz

Clock Generator
+

Reset Generator

ch02

ch03

UART0

SAU0 (2ch)

CSI00

IICA0

On-chip debug

Multiplier & 
divider/

multiply- 
accumulator

BCD adjustment

CSI01Note

IIC00Note

IIC01Note

TI00/TO00

TI01/TO01

TI02/TO02

TI03/TO03

RxD0
TxD0

SCK00
SI00

SO00

SCK01
SI01

SO01

SCL00
SDA00

SCL01
SDA01

SCLA0
SDAA0

TOOL0

VDD VSS

Port 0 P00 to P03

P10 to P14

P20 to P23

P40 to P42

P60, P61

P137

PCLBUZ0

KR0 to KR9

INTP0 to INTP3

ANI2, ANI3, ANI16 to ANI2210-bit 
A/D converter 

11ch

12-bit Interval timer

Window watchdog 
timer

CRCNote

ANI0/AVREFP

ANI1/AVREFM

P121, P122, 125

Port 1

Port 2

Port 4

Port 6

Port 12

Key return
10ch

Interrupt control
4ch

Buzzer/clock
output control

Port 13

RESET

Main OSC
1to 20 MHz

X1 X2/EXCLK

TOOL
TxD

TOOL
RxD

IICA0

 
 

Note Provided only in the R5F102 products. 
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(TA = 40 to +85C, 1.8 V  VDD  5.5 V, VSS = 0 V) (2/4) 
Parameter Symbol Conditions MIN. TYP. MAX. Unit 

20-, 24-pin products:  

Per pin for P00 to P03Note 4,  

P10 to P14, P40 to P42 

30-pin products:  

Per pin for P00, P01, P10 to P17, P30, 

P31, P40, P50, P51, P120, P147 

   20.0 
Note 2 

mA 

Per pin for P60, P61    15.0 
Note 2 

mA 

4.0 V  VDD  5.5 V   60.0 mA 

2.7 V  VDD < 4.0 V   9.0 mA 

20-, 24-pin products:  

Total of P40 to P42 

30-pin products:  

Total of P00, P01, P40, P120 

(When duty  70% Note 3) 

1.8 V  VDD < 2.7 V   1.8 mA 

4.0 V  VDD  5.5 V   80.0 mA 

2.7 V  VDD < 4.0 V   27.0 mA 

20-, 24-pin products:  

Total of P00 to P03Note 4,  

P10 to P14, P60, P61 

30-pin products:  

Total of P10 to P17, P30, P31, P50, 

P51, P60, P61, P147 

(When duty  70% Note 3) 

1.8 V  VDD < 2.7 V   5.4 mA 

IOL1 

Total of all pins (When duty  70%Note 3)    140 mA 

Per pin for P20 to P23    0.4 mA 

Output current, lowNote 1 

IOL2 

Total of all pins    1.6 mA 

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from an output pin to 

the VSS pin. 

 2. However, do not exceed the total current value. 

 3. The output current value under conditions where the duty factor  70%.  

  If duty factor  70%: The output current value can be calculated with the following expression (where n 

represents the duty factor as a percentage). 

    Total output current of pins = (IOL × 0.7)/(n × 0.01) 

  <Example> Where n = 80% and IOL = 10.0 mA 

                  Total output current of pins = (10.0 × 0.7)/(80 × 0.01)  8.7 mA 

  However, the current that is allowed to flow into one pin does not vary depending on the duty factor.  A 

current higher than the absolute maximum rating must not flow into one pin. 

 4. 24-pin products only. 
 

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

pins. 
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(TA = 40 to +85C, 1.8 V  VDD  5.5 V, VSS = 0 V) (3/4) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

VIH1 Normal input buffer 

20-, 24-pin products: P00 to P03Note 2, P10 to P14,  

P40 to P42 

30-pin products: P00, P01, P10 to P17, P30, P31, 

P40, P50, P51, P120, P147 

0.8VDD  VDD V 

4.0 V  VDD  5.5 V 2.2  VDD V 

3.3 V  VDD < 4.0 V 2.0  VDD V 

VIH2 TTL input buffer 

20-, 24-pin products: P10, P11

30-pin products: P01, P10, 

P11, P13 to P17 
1.8 V  VDD < 3.3 V 1.5  VDD V 

VIH3 P20 to P23 0.7VDD  VDD V 

VIH4 P60, P61 0.7VDD  6.0 V 

Input voltage, high 

VIH5 P121, P122, P125Note 1, P137, EXCLK, RESET 0.8VDD  VDD  V 

VIL1
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(T A  = �40  t o + 8 5q C, 2.4 V d V DD  d 5.5 V, V SS = 0 V, HS (high-speed main) mode 
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(T A  = �40  t o + 8 5q C , V SS = 0 V)  
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TPW

VPOR

VPDR or 0.7 V

Supply voltage (VDD)
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㌮㌠⁄䌠䍨愀牡捴敲楳瑩捳 
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(T A  = �4 0  t o  + 1 05 qC, 2.4 V d V DD  d 5.5 V, V SS = 0 V)  ( 1 / 4 )  

偡牡浥瑥爠卹浢潬 䍯湤楴楯湳  䵉丮 呙倮 䵁堮 啮楴 

㈰′㐭灩渠灲潤甀捴猺†
健爠灩渠景爠倀　　 琀漀 倀　㌀No te 4 Ⱐ 
 倱〠瑯⁐ㄴⰠ倴　⁴漠倴㈠
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  † �㌮〠
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流 

㐮〠嘠d⁖䑄  d‵⸀㔀⁖† �㤮〠流 

㈮㜠嘠d⁖䑄 ‼‴⸰⁖ † �㘮〠流 

㈰′㐭灩渠灲潤甀捴猺†
呯瑡氠潦⁐㐰⁴漠倀㐲 
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㌰⵰楮⁰牯摵捴猺  
呯瑡氠潦⁐⁴漠倀ㄷⰠ倳〬⁐㌱Ⱐ 
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㌮㔠⁐敲楰桥牡氠䙵湣瑩潮猠䍨慲慣瑥物獴楣猠
 
A C  Timing Test Poi n t  

 

VIH/VOH

VIL/VOL
Test points

VIH/VOH

VIL/VOL
 

㌮㔮ㄠ⁓敲楡氠慲牡礠畮楴 
 

(1) During communication at same  p o t e n t i a l  ( U ART mode)  

(T A  = �40  t o + 1 05q C, 2.4 V d V DD  d 5.5 V, V SS = 0 V) 
䡓 桩杨灥敤 浡楮⤠䵯摥 偡牡浥瑥爠卹浢潬  䍯湤楴楯湳 

䵉丮⁍䅘⸠

啮楴 
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  周敯牥瑩挀慬⁶慬略映瑨攠浡硩浵洠瑲慮獦敲慴攠 
昀䍌䬀 㴠昀䵃䬀
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′⸰ 䵢灳 
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 2. 周攠浡硩浵洠潰敲慴楮朠晲敱甀敮捩敳 潦 瑨攠䍐唯灥物瀀桥爀慬 桡牤眀慲攠捬潣欀 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楮灵琠浯摥敧椀獴敲⤮偏䵧 偉䵧⤠慮搠瀀漀牴畴灵琀潤攠牥最椀獴敲  

 
UART mode connection diag ram (duri n g  c o m m u n i c a t i o n  a t  s a m e  p o t e n t i a l )  
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U ART mode bi t  w i d t h  ( d u r ing communication at same potential) (reference) 
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(3) During communication at same potential (CSI mode) (slave m o d e ,  SCKp... e x t e r n a l  c l o c k  i n p u t )  

(T A  = �40  t o + 1 05q C, 2.4 V d V DD  d 5.5 V, V SS = 0 V)  
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Notes  1.   圀桥渠䑁偭渀‽‰湤⁃䭐浮‽‰Ⱐ潲⁄䅐浮‽‱湤  䍋偭渠㴀‱⸠ 周攠卉瀠獥瑵瀠瑩浥散潭敳ₓ瑯 

千䭰 p鐠眀桥渠䑁偭渠㴀‰渀搠䍋偭渠㴀‱Ⱐ潲⁄䅐浮‽‱湤⁃䭐洀渠㴀‰⸠

 2.   圀桥渠䑁偭渠㴀‰湤⁃䭐浮‽‰Ⱐ潲⁄䅐浮‽‱湤 䍋偭渠㴀‱⸠ 周攠卉瀠桯汤⁴業攠扥捯浥猠鍦牯洠

千䭰 p鐠眀桥渠䑁偭渠㴀‰渀搠䍋偭渠㴀‱Ⱐ潲⁄䅐浮‽‱湤⁃䭐洀渠㴀‰⸠

 3.   圀桥渠䑁偭渀‽‰湤⁃䭐浮‽‰Ⱐ潲⁄䅐浮‽‱湤  䍋偭渠㴀‱⸠ 周攠摥污礠瑩浥⁴漠协瀠潵瑰畴 

扥捯洀敳ₓ晲潭⁓䍋瀀n鐠睨敮 䑁偭渠㴀‰渀搠䍋偭渠㴀‱Ⱐ潲⁄䅐浮‽‱湤⁃䭐洀渠㴀‰⸠

 4.   䌠楳⁴桥潡搀慰慣楴慮捥映琀桥⁓佰畴瀀甀琠汩湥献 

 5. 呲慮獦敲慴攠楮⁴桥⁓乏佚䔠浯摥㨠䵁堮‱⁍扰猠

 

Caution 卥汥捴⁴桥漀爀洀慬渀灵琠扵晦攀爠景爠瑨攠卉瀠愀湤⁓䍋瀀 灩湳 慮搠瑨攠湯牭愀氠潵瑰畴漀摥 景爠瑨攠协瀠灩渠批 

畳楮朠灯牴湰甀琀潤攠牥杩獴敲‱ 偉䴱⤠慮搠灯牴畴灵琠浯摥敧椀獴敲猠〬‱Ⱐ㐠⡐位〬⁐位ㄬ⁐位㐩⸀ 

 

CSI mode conn ection di agram (during communication at sam e potential) 
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