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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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1.3  Pin Configuration (Top View) 
 

1.3.1  20-pin products 

 

 20-pin plastic LSSOP (4.4 x 6.5) 

 

20
19
18
17
16
15
14
13
12
11

1
2
3
4
5
6
7
8
9
10

P22/ANI2/CMP0P
P24/ANI4/CMP1P
P25/ANI5/CMP2P
P147/CMPCOM/ANI18/(CMP3P)
P10/TxD0/TKCO00/INTP20/SCLA0/(DALITxD4)
P11/RxD0/TKCO01/INTP21/SDAA0/(TI07)/(DALIRxD4)/(TxRx4)/(INTP0)
P200/TKBO00/INTP22
P201/TKBO01
P202/TKBO10/(INTP21)
P203/TKBO11/TKCO02/(INTP20)

P21/ANI1/AVREFM       

P20/ANI0/AVREFP     
P40/TOOL0     

RESET      
P137/INTP0     

P122/X2/EXCLK     
P121/X1     

REGC     
VSS        

VDD        

  
 

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 F). 

 

Remarks 1. For pin identification, see 1.4  Pin Identification. 

 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR1) or the input switch control register (ISC). See Figure 4-8  Format of 

Peripheral I/O Redirection Register (PIOR1) and Figure 15-20  Format of Input Switch 

Control Register (ISC) in the RL78/I1A User's Manual. 

 3. The shared function CMP3P can be assigned to P147 by setting the CMPSEL0 bit in the 

comparator input switch control register (CMPSEL). 
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1.3.2  30-pin products 

 

 30-pin plastic LSSOP (7.62 mm (300)) 

 

30
29
28
27
26
25
24
23
22
21
20
19
18
17
16

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

P21/ANI1/AVREFM

P22/ANI2/CMP0P
P24/ANI4/CMP1P
P25/ANI5/CMP2P
P26/ANI6/CMP3P
P27/ANI7/CMP4P
P147/CMPCOM/ANI18
P10/TxD0/TKCO00/INTP20/SCLA0/(DALITxD4)
P11/RxD0/TKCO01/INTP21/SDAA0/(TI07)/(DALIRxD4)/(TxRx4)/(INTP0)
P200/TKBO00/INTP22
P201/TKBO01
P202/TKBO10/(INTP21)
P203/TKBO11/TKCO02/(INTP20)
P204/TKBO20/TKCO03
P205/TKBO21/TKCO04/DALITxD4

P20/ANI0/AVREFP     
P03/RxD1/CMP5P/ANI16     

P02/TxD1/ANI17     
P120/ANI19     
P40/TOOL0     

RESET      
P137/INTP0     

P122/X2/EXCLK     
P121/X1     

REGC     
VSS        

VDD        

P31/TI03/TO03/INTP4     
P77/INTP11     

P206/TKCO05/DALIRxD4/TxRx4/INTP23     
      

 

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 F). 

 

Remarks 1. For pin identification, see 1.4  Pin Identification. 

 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR1) or the input switch control register (ISC). See Figure 4-8  Format of 

Peripheral I/O Redirection Register (PIOR1) and Figure 15-20  Format of Input Switch 

Control Register (ISC) in the RL78/I1A User's Manual. 
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1.5  Block Diagram 

1.5.1  20-pin products 

 

PORT 1 P10, P11

PORT 2
P20 to P22, 
P24, P255

PORT 4

2

PORT 12 P121, P122

P40

VOLTAGE
REGULATOR

REGC

INTERRUPT
CONTROL

RAM
DATA

FLASH 
MEMORY

POWER ON RESET/
VOLTAGE 
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

SYSTEM
CONTROL

RESET
X1/P121
X2/EXCLK/P122HIGH-SPEED

ON-CHIP
OSCILLATOR

ON-CHIP DEBUG TOOL0/P40

SERIAL ARRAY
   UNIT0 (4ch)

UART0
RxD0/P11
TxD0/P10

TIMER ARRAY
   UNIT (8ch)

ch2

ch3

ch0

ch1

ch4

ch5

ch6

ch7

INTP0/P137
RxD0/P11

A/D CONVERTER

5

3

4

ANI0/P20 to ANI2/P22,
ANI4/P24, ANI5/P25 

CMP0P/P22, CMP1P/P24, 
CMP2P/P25, (CMP3P/P147)

AVREFP/P20

CMPCOM/P147

AVREFM/P21

2

PORT 13 P137

(TI07)/RxD0/P11(LIN-bus, DMX512)

BCD 
ADJUSTMENT

VSSVDD

SERIAL
INTERFACE IICA

SDAA0/P11
SCLA0/P10

INTP22/P200

INTP20/P10(INTP20/P203)
INTP21/P11(INTP21/P202)

MULTIPLIER&
DIVIDER, 

MULTIPLY-
ACCUMULATOR

PROGRAMMABLE
GAIN AMPLIFIER

3

CMP0P/P22, CMP1P/P24, 
CMP2P/P25, (CMP3P/P147)COMPARATOR

3

16-bit TIMER KB0, KB1

16-bit TIMER KC0

ANI18/P147

SERIAL ARRAY
   UNIT4 (2ch)

UART4

DALI, DMX512

SINGLE-WIRE UART

LIN-bus, DMX512

(DALIRxD4/P11)
(DALITxD4/P10)

(TxRx4/P11)

DIRECT MEMORY
ACCESS CONTROL

PORT 20 P200 to P2034

PORT 14 P147

TKBO00/P200, TKBO01/P201,
TKBO10/P202, TKBO11/P203

TKCO00/P10, TKCO01/P11, 
TKCO02/P203

RL78
CPU

CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

LOW-SPEED
ON-CHIP

OSCILLATOR

12- BIT INTERVAL
TIMER

WINDOW
WATCHDOG

TIMER

REAL-TIME
CLOCK

CRC

 

 

Remarks 1. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O 

redirection register (PIOR1) or the input switch control register (ISC). See Figure 4-8  Format of 

Peripheral I/O Redirection Register (PIOR1) and Figure 15-20  Format of Input Switch 

Control Register (ISC) in the RL78/I1A User's Manual. 

 2. The shared function CMP3P can be assigned to P147 by setting the CMPSEL0 bit in the 

comparator input switch control register (CMPSEL). 
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(2/3) 

Item 20-pin 30-pin 38-pin 

R5F1076C R5F107AC, R5F107AE R5F107DE 

Timer Watchdog timer 1 channel 

Real-time clock 
(RTC) 

1 channelNotes 1, 2 

 12-bit interval timer 
(IT) 

1 channel 

 RTC output  1 
1 Hz (subsystem clock: 
fSUB = 32.768 kHz) 

8/10-bit resolution A/D converter 6 channels 11 channels 11 channels 

Comparator 4 channels 6 channels 6 channels 

Programmable gain amplifier 1 channel 

 InputNote 3 4 channels 6 channels 6 channels 

Serial interface [20-pin] Note 5 

  UART (Supporting LIN-bus and DMX512): 1 channel 

  UART (Supporting DALI communication): 1 channel 

[30-pin products]  

  UART (Supporting LIN-bus and DMX512): 1 channel 

  UART: 1 channel 

  UART (Supporting DALI communication): 1 channel 

[38-pin products]  

  CSI: 1 channel/UART (Supporting LIN-bus and DMX512): 1 channel  

  UART: 1 channel  

  UART (Supporting DALI communication): 1 channel 

 I2C bus 1 channel 1 channel 1 channel 

Multiplier and divider/multiply-

accumulator 

 16 bits  16 bits = 32 bits (Unsigned or signed) 

 32 bits  32 bits = 32 bits (Unsigned) 

 16 bits  16 bits + 32 bits = 32 bits (Unsigned or signed) 

DMA controller 2 channels 

Vectored interrupt 

sources 

Internal 27 30 30 

External 7 10 11 

Reset   Reset by RESET pin  

  Internal reset by watchdog timer 

  Internal reset by power-on-reset 

  Internal reset by voltage detector 

  Internal reset by illegal instruction executionNote 4 

  Internal reset by RAM parity error 

  Internal reset by illegal-memory access 

Notes 1. The subsystem clock (fSUB) can be selected as the operating clock only for 38-pin products.  

 2. The 20- and 30-pin products can only be used as the constant-period interrupt function. 

 3. The comparator input is alternatively used with analog input pin (ANI pin).  

 4. The illegal instruction is generated when instruction code FFH is executed. 

  Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-

chip debug emulator. 

 5. The 20 pin products can only be used 1 UART simultaneously due to sharing of the same I/O pins. 
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(TA = 40 to +105C, 2.7 V  VDD  5.5 V, VSS = 0 V) 

Items Symbol Conditions MIN. TYP. MAX. Unit 

Output current, 

lowNote 1 

IOL1 Per pin for P02, P03, P05, P06,  

P10 to P12, P30, P31, P40,  

P75 to P77, P120, P147, P200 to P206

4.0 V  VDD  5.5 V   8.5Note 2 mA 

2.7 V  VDD < 4.0 V   1.5Note 2 mA 

Total of P02, P03, P40, P120 

(When duty  70%Note 3) 

4.0 V  VDD  5.5 V   40.0 mA 

2.7 V  VDD < 4.0 V   7.5 mA 

Total of P05, P06, P10 to P12, P30, 

P31, P75 to P77, P147, P200 to P206 

(When duty  70%Note 3) 

4.0 V  VDD  5.5 V   40.0 mA 

2.7 V  VDD < 4.0 V   17.5 mA 

Total of all pins  

(When duty  70%Note 3) 

4.0 V  VDD  5.5 V   80.0 mA 

2.7 V  VDD < 4.0 V   25.0 mA 

IOL2 Per pin for P20 to P22, P24 to P27 2.7 V  VDD  5.5 V   0.4Note 2 mA 

Total of all pins  

(When duty  70%Note 3) 

2.7 V  VDD  5.5 V   2.8 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. Specification under conditions where the duty factor  70%.  

  The output current value that has changed to the duty factor > 70% the duty ratio can be calculated 

with the following expression (when changing the duty factor from 70% to n%). 

    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. 
 

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

port pins. 
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2.3.2  Supply current characteristics 
 

(TA = 40 to +105C, 2.7 V  VDD  5.5 V, VSS = 0 V) (1/2) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Supply 
current  
Note 1 

IDD1 Operating 
mode  

HS (high-
speed main) 
modeNote 5 

fIH = 32 MHzNote 3 VDD = 5.0 V  5.0 7.5 mA 

VDD = 3.0 V  5.0 7.5 mA 

fIH = 24 MHzNote 3 VDD = 5.0 V  3.9 5.8 mA

VDD = 3.0 V  3.9 5.8 mA 

fIH = 16 MHzNote 3 VDD = 5.0 V  2.9 4.2 mA

VDD = 3.0 V  2.9 4.2 mA 

LS (low-
speed main) 
modeNote 5 

fIH = 8 MHzNote 3, 
TA = 40 to + 85C 

VDD = 3.0 V  1.3 2.0 mA

HS (high-
speed main) 
modeNote 5 

fMX = 20 MHzNote 2, 
VDD = 5.0 V 

Square wave input  3.2 4.9 mA 

Resonator connection  3.3 5.0 mA 

fMX = 20 MHzNote 2, 
VDD = 3.0 V 

Square wave input  3.2 4.9 mA

Resonator connection  3.3 5.0 mA 

fMX = 10 MHzNote 2, 
VDD = 5.0 V 

Square wave input  2.0 2.9 mA

Resonator connection  2.0 2.9 mA 

fMX = 10 MHzNote 2, 
VDD = 3.0 V 

Square wave input  2.0 2.9 mA

Resonator connection  2.0 2.9 mA 

LS (low-
speed main) 
modeNote 5 

fMX = 8 MHzNote 2,  
VDD = 3.0 V, 
TA = 40 to + 85C 

Square wave input  1.2 1.8 mA

Resonator connection  1.2 1.8 mA 

HS (high-
speed main) 
modeNote 5 

fIH = 4 MHzNote 3 

fPLL = 64 MHz, fCLK = 32 MHz
VDD = 5.0 V  5.4 8.5 mA

VDD = 3.0 V  5.4 8.5 mA 

fIH = 4 MHzNote 3 

fPLL = 64 MHz, fCLK = 16 MHz
VDD = 5.0 V  3.3 5.7 mA

VDD = 3.0 V  3.3 5.7 mA 

Subsystem 
clock 
operation 

fSUB = 32.768 kHzNote 4 
TA = 40C 

Square wave input  4.2 6.0 A 

Resonator connection  4.4 6.2 A 

fSUB = 32.768 kHzNote 4 
TA = +25C 

Square wave input  4.2 6.0 A 

Resonator connection  4.4 6.2 A 

fSUB = 32.768 kHzNote 4 
TA = +50C 

Square wave input  4.3 7.2 A 

Resonator connection  4.5 7.4 A 

fSUB = 32.768 kHzNote 4 
TA = +70C 

Square wave input  4.4 8.1 A 

Resonator connection  4.6 8.3 A 

fSUB = 32.768 kHzNote 4 
TA = +85C 

Square wave input  5.2 11.4 A 

Resonator connection  5.4 11.6 A 

fSUB = 32.768 kHzNote 4 
TA = +105C 

Square wave input  6.9 20.8 A 

Resonator connection  7.1 21.0 A 

 

(Notes and Remarks are listed on the next page.) 
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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, comparator, programmable gain 

amplifier, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors and the current flowing during data 

flash rewrite.   

 2. When high-speed on-chip oscillator and subsystem clock are stopped. 

 3. When high-speed system clock and subsystem clock are stopped. 

 4. When high-speed on-chip oscillator and high-speed system clock are stopped.  When AMPHS1 = 1 

(Ultra-low power consumption oscillation).  However, not including the current flowing into the RTC, 12-

bit interval timer, and watchdog timer. 

 5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as 

below. 

  HS (high-speed main) mode:  2.7 V  VDD  5.5 V@1 MHz to 32 MHz 

  LS (low-speed main) mode:  2.7 V  VDD  5.5 V@1 MHz to 8 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. fSUB: Subsystem clock frequency (XT1 clock oscillation frequency) 

 4. Except subsystem clock operation, temperature condition of the TYP. value is TA = 25C 
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(TA = 40 to +105C, 2.7 V  VDD  5.5 V, VSS = 0 V) (2/2) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Supply 

current 
Note 1 

IDD2
Note 2 HALT 

mode 

HS (high-

speed main) 

modeNote 7 

fIH = 32 MHzNote 4 VDD = 5.0 V  0.72 2.9 mA

VDD = 3.0 V  0.72 2.9 mA

fIH = 24 MHzNote 4 VDD = 5.0 V  0.57 2.3 mA

VDD = 3.0 V  0.57 2.3 mA

fIH = 16 MHzNote 4 VDD = 5.0 V  0.50 1.7 mA

VDD = 3.0 V  0.50 1.7 mA

LS (low-

speed main) 

modeNote 7 

fIH = 8 MHzNote 4, 

TA = 40 to +85C 

VDD = 3.0 V  320 910 A 

HS (high-

speed main) 

modeNote 7 

fMX = 20 MHzNote 3, 

VDD = 5.0 V 

Square wave input  0.40 1.9 mA

Resonator connection  0.50 2.0 mA

fMX = 20 MHzNote 3, 

VDD = 3.0 V 

Square wave input  0.40 1.9 mA

Resonator connection  0.50 2.0 mA

fMX = 10 MHzNote 3, 

VDD = 5.0 V 

Square wave input  0.24 1.02 mA 

Resonator connection  0.30 1.08 mA 

fMX = 10 MHzNote 3, 

VDD = 3.0 V 

Square wave input  0.24 1.02 mA 

Resonator connection  0.30 1.08 mA 

LS (low-

speed main) 

modeNote 7 

fMX = 8 MHzNote 3,  

VDD = 3.0 V, 

TA = 40 to +85C 

Square wave input  130 720 A 

Resonator connection  170 760 A 

HS (high-

speed main) 

modeNote 7 

fIH = 4 MHzNote 4 

fPLL = 64 MHz, fCLK = 32 MHz

VDD = 5.0 V  1.15 4.0 mA

VDD = 3.0 V  1.15 4.0 mA

fIH = 4 MHzNote 4 

fPLL = 64 MHz, fCLK = 16 MHz

VDD = 5.0 V  0.95 3.2 mA

VDD = 3.0 V  0.95 3.2 mA

Subsystem 

clock 

operation 

fSUB = 32.768 kHzNote 5 

TA = 40C 

Square wave input  0.28 0.70 A 

Resonator connection  0.47 0.89 A 

fSUB = 32.768 kHzNote 5 

TA = +25C 

Square wave input  0.33 0.70 A 

Resonator connection  0.52 0.89 A 

fSUB = 32.768 kHzNote 5 

TA = +50C 

Square wave input  0.41 1.90 A 

Resonator connection  0.60 2.09 A 

fSUB = 32.768 kHzNote 5 

TA = +70C 

Square wave input  0.54 2.80 A 

Resonator connection  0.73 2.99 A 

fSUB = 32.768 kHzNote 5 

TA = +85C 

Square wave input  1.27 6.10 A 

Resonator connection  1.46 6.29 A 

fSUB = 32.768 kHzNote 5 

TA = +105C 

Square wave input  3.04 15.5 A 

Resonator connection  3.23 15.7 A 

IDD3
Note 6 STOP 

mode 
Note 8 

TA = 40C  0.18 0.50 A 

TA = +25C  0.23 0.50 A 

TA = +50C  0.27 1.70 A 

TA = +70C  0.44 2.60 A 

TA = +85C  1.17 5.90 A 

TA = +105C  2.94 15.3 A 

 

(Notes and Remarks are listed on the next page.) 
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2.5  Peripheral Functions Characteristics 
 
AC Timing Test Points 
 

VIH/VOH

VIL/VOL
Test points

VIH/VOH

VIL/VOL

 
 

2.5.1  Serial array unit 0, 4 (UART0, UART1, CSI00, DALI/UART4) 
 

(1) During communication at same potential (UART mode) 

(TA = 40 to +105C, 2.7 V  VDD  5.5 V, VSS = 0 V) 

 

Parameter Symbol Conditions HS (high-speed main) 

Mode 

LS (low-speed main) 

Mode 

Unit 

MIN. MAX. MIN. MAX. 

Transfer rateNote 1  2.7 V VDD  5.5 V  fMCK/6  fMCK/6  bps 

 Theoretical value of the 

maximum transfer rate

fMCK = fCLK
Note 2 

 5.3  1.3 Mbps 

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only. 

 2. The maximum operating frequencies of the CPU/peripheral hardware clock (fCLK) are: 

HS (high-speed main) mode: 32 MHz (2.7 V  VDD  5.5 V) 

LS (low-speed main) mode: 8 MHz (2.7 V  VDD  5.5 V), TA = 40 to +85C 
 

Caution Select the normal input buffer for the RxDq pin and the normal output mode for 

the TxDq pin by using port input mode register g (PIMg) and port output mode register g (POMg). 
 

UART mode connection diagram (during communication at same potential) 
 

User's device

TxDq

RxDq

Rx

Tx

RL78 microcontroller

 
 

UART mode bit width (during communication at same potential) (reference) 
 

Baud rate error tolerance

High-/Low-bit width

1/Transfer rate

TxDq

RxDq

 
 

Caution Select the normal input buffer for the RxDq pin and the normal output mode for 

the TxDq pin by using port input mode register g (PIMg) and port output mode register g (POMg). 
 

Remarks 1. q: UART number (q = 0, 1), g: PIM and POM number (g = 0, 1) 

2. 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 to 03)) 
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(7) DALI/UART4 mode 

 (TA = 40 to +105C, 2.7 V  VDD  5.5 V, VSS = 0 V) 

Parameter Symbol Conditions HS (high-speed main) 

Mode 

LS (low-speed main) 

Mode 

Unit

MIN. MAX. MIN. MAX. 

Transfer rate     fMCK/12  fMCK/12 bps

 Maximum transfer rate theoretical value 

HS: fCLK = 32 MHz, fMCK = fCLK  

LS: fCLK = 8 MHz, fMCK = fCLK 

 2.6  0.6 Mbps

Remark fMCK: Operation clock frequency of DALI/UART. 

   (Operation clock to be set by the serial clock select register mn (SPS4).) 

 

Caution Operating conditions of LS (low-speed main) mode is TA = 40 to +85 C.  
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(1) When reference voltage (+)= AVREFP/ANI0 (ADREFP1 = 0, ADREFP0 = 1), reference voltage () = 

AVREFM/ANI1 (ADREFM = 1), target pin: ANI2, ANI4 to ANI7, internal reference voltage, and temperature 

sensor output voltage 
 

(TA = 40 to +105C, 2.7 V  AVREFP  VDD  5.5 V, VSS = 0 V, Reference voltage (+) = AVREFP, Reference 

voltage () = AVREFM = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Resolution RES  8  10 bit 

Overall errorNote 1 AINL 10-bit resolution 

AVREFP = VDD
Note 3 

  1.2 3.5 LSB 

Conversion time tCONV 10-bit resolution 

Target pin: ANI2, ANI4 to 

ANI7 

3.6 V  VDD  5.5 V 2.125  39 s 

2.7 V  VDD  5.5 V 3.1875  39 s 

10-bit resolution 

Target pin: Internal reference 

voltage, and temperature 

sensor output voltage  

(HS (high-speed main) 

mode) 

3.6 V  VDD  5.5 V 2.375  39 s 

2.7 V  VDD  5.5 V 3.5625  39 s 

Zero-scale errorNotes 1, 2 EZS 10-bit resolution 

AVREFP = VDD
Note 3 

   0.25 %FSR

Full-scale errorNotes 1, 2 EFS 10-bit resolution 

AVREFP = VDD
Note 3 

   0.25 %FSR

Integral linearity errorNote 1 ILE 10-bit resolution 

AVREFP = VDD
Note 3 

   2.5 LSB 

Differential linearity error 
Note 1 

DLE 10-bit resolution 

AVREFP = VDD
Note 3 

   1.5 LSB 

Analog input voltage VAIN ANI2, ANI4 to ANI7 0  AVREFP V 

Internal reference voltage  

(HS (high-speed main) mode) 

VBGR
Note 4 V 

Temperature sensor output voltage 

(HS (high-speed main) mode) 

VTMPS25
Note 4 V 

Notes 1. Excludes quantization error (1/2 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 1.0 LSB to the MAX. value when AVREFP = VDD. 

  Zero-scale error/Full-scale error: Add 0.05%FSR to the MAX. value when AVREFP = VDD. 

  Integral linearity error/Differential linearity error: Add 0.5 LSB to the MAX. value when AVREFP = VDD. 

 4. See 2.6.2  Temperature sensor/internal reference voltage characteristics.  
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3.   ELECTRICAL  SPECIFICATIONS 

(M: Industrial applications, TA = 40 to +125C) 

 

 

In this chapter, shows the electrical spesificatons of the target products. 

Target products (M: Industrial applications): TA =  40 to +125C  

  R5F107xxMxx 

 

Cautions 1. The RL78/I1A has an on-chip debug function, which is provided for development and 

evaluation.  Do not use the on-chip debug function in products designated for mass production, 

because the guaranteed number of rewritable times of the flash memory may be exceeded 

when this function is used, and product reliability therefore cannot be guaranteed.  Renesas 

Electronics is not liable for problems occurring when the on-chip debug function is used. 

2. The pins mounted depend on the product.  See 2.1  Port Function to 2.2.1  Functions for each 

product in the RL78/I1A User's Manual. 

3. When any of these products are used at 105°C or lower, see 2.  ELECTRICAL  

SPECIFICATIONS (TA = 40 to +105°C). 
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(TA = 40 to +125C, 2.7 V  VDD  5.5 V, VSS = 0 V) (2/2) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Supply 

current 
Note 1 

IDD2
Note 2 HALT 

mode 

HS (high-

speed main) 

modeNote 7 

fIH = 16 MHz Note 4 VDD = 5.0 V  0.50 2.0 mA

VDD = 3.0 V  0.50 2.0 mA

HS (high-

speed main) 

modeNote 7 

fMX = 20 MHzNote 3, 

VDD = 5.0 V 

Square wave input  0.40 2.2 mA

Resonator connection  0.50 2.3 mA

fMX = 20 MHzNote 3, 

VDD = 3.0 V 

Square wave input  0.40 2.2 mA

Resonator connection  0.50 2.3 mA

fMX = 10 MHzNote 3, 

VDD = 5.0 V 

Square wave input  0.24 1.22 mA 

Resonator connection  0.30 1.28 mA 

fMX = 10 MHzNote 3, 

VDD = 3.0 V 

Square wave input  0.24 1.22 mA 

Resonator connection  0.30 1.28 mA 

HS (high-

speed main) 

modeNote 7 

fIH = 4 MHzNote 4 

fPLL = 64 MHz, fCLK = 16 MHz

VDD = 5.0 V  0.95 3.7 mA

VDD = 3.0 V  0.95 3.7 mA

Subsystem 

clock 

operation 

fSUB = 32.768 kHzNote 5 

TA = 40C 

Square wave input  0.28 0.70 A 

Resonator connection  0.47 0.89 A 

fSUB = 32.768 kHzNote 5 

TA = +25C 

Square wave input  0.33 0.70 A 

Resonator connection  0.52 0.89 A 

fSUB = 32.768 kHzNote 5 

TA = +50C 

Square wave input  0.41 1.90 A 

Resonator connection  0.60 2.09 A 

fSUB = 32.768 kHzNote 5 

TA = +70C 

Square wave input  0.54 2.80 A 

Resonator connection  0.73 2.99 A 

fSUB = 32.768 kHzNote 5 

TA = +85C 

Square wave input  1.27 6.10 A 

Resonator connection  1.46 6.29 A 

fSUB = 32.768 kHzNote 5 

TA = +105C 

Square wave input  3.04 15.5 A 

Resonator connection  3.23 15.7 A 

fSUB = 32.768 kHzNote 5 

TA = +125C 

Square wave input  7.20 45.2 A 

Resonator connection  7.53 45.5 A 

IDD3
Note 6 STOP 

mode 
Note 8 

TA = 40C  0.18 0.50 A 

TA = +25C  0.23 0.50 A 

TA = +50C  0.27 1.70 A 

TA = +70C  0.44 2.60 A 

TA = +85C  1.17 5.90 A 

TA = +105C  2.94 15.3 A 

TA = +125C  7.14 45.1 A 

 

(Notes and Remarks are listed on the next page.) 
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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, comparator, programmable gain 

amplifier, 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 and subsystem clock are stopped. 

 4. When high-speed system clock and subsystem clock are stopped. 

 5. When high-speed on-chip oscillator and high-speed system clock are stopped.  When RTCLPC = 1 and 

setting ultra-low current consumption (AMPHS1 = 1).  The current flowing into the RTC is included.  

However, not including the current flowing into the 12-bit interval timer and watchdog timer. 

 6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer. 

 7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as 

below. 

  HS (high-speed main) mode:  2.7 V  VDD  5.5 V@1 MHz to 20 MHz 

 8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode. 

 

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. fSUB: Subsystem clock frequency (XT1 clock oscillation frequency) 

 4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is TA = 

25C 
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CSI mode connection diagram (during communication at same potential) 

 

User's device

SCKp

SOp

SCK

SI

SIp SO
RL78

microcontroller

 
 

CSI mode serial transfer timing (during communication at same potential) 

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

 

SIp Input data

Output dataSOp

tKCY1, 2

tKL1, 2 tKH1, 2

tSIK1, 2 tKSI1, 2

tKSO1, 2

SCKp

 
 

CSI mode serial transfer timing (during communication at same potential) 

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

 

SIp Input data

Output dataSOp

tKCY1, 2

tKH1, 2 tKL1, 2

tSIK1, 2 tKSI1, 2

tKSO1, 2

SCKp

 
 

Remarks 1. p: CSI number (p = 00) 

 2. m: Unit number, n: Channel number (mn = 00) 
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CSI mode serial transfer timing (master mode) (during communication at different potential) 

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

 

SIp Input data

Output dataSOp

tKCY1

tKL1 tKH1

tSIK1 tKSI1

tKSO1

SCKp

 
 

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

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

 

SIp Input data

Output dataSOp

tKCY1

tKL1tKH1

tSIK1 tKSI1

tKSO1

SCKp

 
 

Caution  Select the TTL input buffer for the SIp pin and the N-ch open drain output (VDD tolerance) mode for 

the SOp pin and SCKp 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 and POM number (g 

= 1) 
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(3) When reference voltage (+) = VDD (ADREFP1 = 0, ADREFP0 = 0), reference voltage () = VSS (ADREFM = 0), 

target pin: ANI0 to ANI2, ANI4 to ANI7, ANI16 to ANI19, internal reference voltage, and temperature 

sensor output voltage 

 

(TA = 40 to +125C, 2.7 V  VDD  5.5 V, VSS = 0 V, Reference voltage (+) = VDD, Reference voltage () = VSS) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Resolution RES  8  10 bit 

Overall errorNote 1 AINL 10-bit resolution   1.2 7.0 LSB 

Conversion time tCONV 10-bit resolution 

Target pin: ANI0 to ANI2, 

ANI4 to ANI7, ANI16 to 

ANI19 

3.6 V  VDD  5.5 V 2.125  39 s 

2.7 V  VDD  5.5 V 3.4  39 s 

Conversion time tCONV 10-bit resolution 

Target pin: Internal 

reference voltage, and 

temperature sensor output 

voltage (HS (high-speed 

main) mode) 

3.6 V  VDD  5.5 V 2.375  39 s 

2.7 V  VDD  5.5 V 3.8  39 s 

Zero-scale errorNotes 1, 2 EZS 10-bit resolution    0.60 %FSR

Full-scale errorNotes 1, 2 EFS 10-bit resolution    0.60 %FSR

Integral linearity errorNote 1 ILE 10-bit resolution    4.0 LSB 

Differential linearity error Note 

1 

DLE 10-bit resolution    2.0 LSB 

Analog input voltage VAIN ANI0 to ANI2, ANI4 to ANI7 0  VDD V 

ANI16 to ANI19 0  VDD V 

Internal reference voltage  

(HS (high-speed main) mode) 

VBGR Note 3 V 

Temperature sensor output voltage 

(HS (high-speed main) mode) 

VTMPS25
 Note 3 V 

 

Notes 1. Excludes quantization error (1/2 LSB).  

 2. This value is indicated as a ratio (%FSR) to the full-scale value. 

 3. See 3.6.2  Temperature sensor/internal reference voltage characteristics. 
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3.6.4  Comparator 

 

(TA = 40 to +125C, 2.7 V  AVREFP = VDD  5.5 V, VSS = AVREFM = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Input offset voltage VIOCMP   5 40 mV 

Input voltage range VICMP CMP0P to CMP5P 0  VDD V 

CMPCOM 0.045  0.9VDD V 

Internal reference voltage deviation VIREF CmRVM register values: 7FH to 80H  

(m = 0 to 2) 

  2 LSB 

Other than above   1 LSB 

Response time tCR, tCF Input amplitude = 100 mV  70 150 ns 

Operation stabilization wait timeNote 1 tCMP 3.3 V  VDD  5.5 V 1   s 

2.7 V  VDD < 3.3 V 3   s 

Reference voltage stabilization wait 

time 

tVR CVRE: 0 to 1Note 2 10   s 

 

Notes 1. Time required until a state is entered where the DC and AC specifications of the comparator are 

satisfied after the operation of the comparator has been enabled (CMPnEN bit = 1: n = 0 to 5) 

 2. Enable comparator output (CnOE bit = 1; n = 0 to 5) after enabling operation of the internal reference 

voltage generator (by setting the CVREm bit to 1; m = 0 to 2) and waiting for the operation stabilization 

time to elapse. 

 

Remark These characteristics apply when AVREFP is selected as the power supply source of the internal reference 

voltage by using the CVRVS0 bit, and when AVREFM is selected as GND of the internal reference voltage 

by using the CVRVS1 bit. 

 

tCR tCF

+100 mV

-100 mV

Comparator
ref. voltage

Output voltage VO

Input voltage VIN
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3.8  Flash Memory Programming Characteristics 
 

(TA = 40 to +105C, 2.7 V  VDD  5.5 V, VSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit

CPU/peripheral hardware clock 

frequency 

fCLK 2.7 V  VDD  5.5 V 1  32 MHz

Number of code flash  

rewritesNotes 1, 2, 3 

Cerwr Retained for 20 years, TA = 85CNote 3, 4 1,000   Times

Number of data flash  

rewritesNotes 1, 2, 3 

Retained for 1 year, TA = 25CNote 3, 4  1,000,000  

Retained for 5 years, TA = 85CNote 3, 4 100,000   

Retained for 20 years, TA = 85CNote 3, 4 10,000   

 

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite.  The retaining years are until next rewrite 

after the rewrite. 

 2. When using flash memory programmer and Renesas Electronics self programming library 

 3. These are the characteristics of the flash memory and the results obtained from reliability testing by 

Renesas Electronics Corporation. 

 4. These are the average temperature of during the retainment. 

 

3.9  Dedicated Flash Memory Programmer Communication (UART) 
 

TA = 40 to +105C, 2.7 V  VDD  5.5 V, VSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Transfer rate  During serial programming 115.2 k  1 M bps 
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4.2  30-pin Products 

 

 R5F107ACGSP#V0, R5F107AEGSP#V0, R5F107ACGSP#X0, R5F107AEGSP#X0, R5F107ACMSP#V0, 

R5F107AEMSP#V0, R5F107ACMSP#X0, R5F107AEMSP#X0 

 

JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]

P-LSSOP30-0300-0.65 PLSP0030JB-B S30MC-65-5A4-3 0.18

S

S

H

J

T

I

G

D

E

F

C B

K

P
L

U

N
ITEM

B

C

I

L

M

N

A

K

D

E

F

G

H

J

P

30 16

1 15

A

detail of lead end

MM

T

MILLIMETERS

0.65 (T.P.)

0.45 MAX.

0.13

0.5

6.1±0.2

0.10

9.85±0.15

0.17±0.03

0.1±0.05

0.24

1.3±0.1

8.1±0.2

1.2

+0.08
−0.07

1.0±0.2

3°+5°
−3°

0.25

0.6±0.15U

NOTE

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

2012 Renesas Electronics Corporation. All rights reserved. 


