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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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ROM, RAM capacities

Products with USB

Flash ROM Data Flash RAM
RL78/L1A

80 pins 100 pins

128 KB 8 KB 5.5 KB — R5F11MPG

96 KB 8 KB 5.5 KB R5F11MMF R5F11MPF

64 KB 8 KB 5.5 KB R5F11MME R5F11MPE

48 KB 8 KB 5.5 KB R5F11MMD —
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1.2 Ordering Information

Figure 1 - 1 Part Number, Memory Size, and Package of RL78/L1A

Caution Orderable part numbers are current as of when this manual was published. 

Please make sure to refer to the relevant product page on the Renesas website for the latest part numbers.

Pin Count Package Fields of Application Orderable Part Number

80 pins 80-pin plastic LFQFP 

(12  12 mm, 0.5 mm pitch)

A R5F11MMDAFB#30, R5F11MMEAFB#30, R5F111MFAFB#30

R5F11MMDAFB#50, R5F11MMEAFB#50, R5F11MMFAFB#50

100 pins 100-pin plastic LFQFP

(14  14 mm, 0.5 mm pitch)

A R5F11MPEAFB#30, R5F11MPFAFB#30, R5F11MPGAFB#30

R5F11MPEAFB#50, R5F11MPFAFB#50, R5F11MPGAFB#50

Packaging specification:
#30: Tray
#50: Embossed Tape

R 5 F 1 1 M P E A x x x F B # 3 0Part No.

Package type:
FB: LFQFP, 0.50 mm pitch

Fields of application:
A: Consumer applications, TA = -40 to +85 °C

ROM capacity:
D: 48 KB
E: 64 KB
F: 96 KB
G: 128 KB

Pin count:
M: 80-pin
P: 100-pin

RL78/L1A Group
11M: RL78/L1A

Memory type:
F: Flash memory

Renesas MCU

Renesas semiconductor product

ROM number (Omitted with blank products)
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1.5.2 100-pin products

RTC1HZ

WINDOW
WATCHDOG

TIMER

12- BIT INTERVAL
TIMER

REAL-TIME
CLOCK

BUZZER OUTPUT
PCLBUZ0, 
PCLBUZ1CLOCK OUTPUT

CONTROL

2

EVENT LINK
CONTROLLER

BCD
ADJUSTMENT

CRC

SDAA0

SCLA0

SERIAL
INTERFACE IICA0

SERIAL ARRAY
UNIT1 (4 ch)

RxD2
TxD2 UART2

RxD3
TxD3 UART3

SCK20

SO20

SI20 CSI20

SCK30

SO30

SI30 CSI30

SCL20
SDA20 IIC20

SCL30
SDA30

IIC30

A/D CONVERTER

14 ANI00 to ANI13

ADTRG

AVREFP/VREFOUT

AVREFM

PORT 2
P20, P21
P23 to P27

7

PORT 6 P60, P612

PORT 7 P70 to P778

SERIAL ARRAY
UNIT0 (4 ch)

UART1

CSI00
(SPI)

CSI10

IIC00

IIC10

RxD0

TxD0

RxD1
TxD1

SCK00
SI00

SO00

SCK10
SI10

SO10

SCL00
SDA00

SCL10
SDA10

PORT 0 P00 to P078

LCD
CONTROLLER/

DRIVER

RAM SPACE
FOR LCD DATA

SEG0 to SEG44 45

8COM0 to COM7

VL1 to VL4

CAPH
CAPL

TOOLRxD, 
TOOLTxD

AVSS,
VSS

AVDD,
VDD

PORT 1 P11 to P17

PORT 3 P30 to P378

PORT 4 P40 to P445

PORT 5 P50 to P578

PORT 12
P121 to P1244

P125 to P1273

P137
PORT 13

PORT 14 P140 to P1434

KEY RETURN KR0 to KR78

POWER ON RESET/
VOLTAGE

DETECTOR

POR/LVD
CONTROL

RESET CONTROL

TOOL0ON-CHIP DEBUG

VOLTAGE
REGULATOR

REGC

INTERRUPT
CONTROL INTP0 to INTP78

ANO0
D/A CONVERTER

ANO1

PORT 15
P150,
P152 to P154

4

SYSTEM
CONTROL

HIGH-SPEED 
ON-CHIP

OSCILLATOR

RESET

X1
X2/EXCLK

XT1

XT2/EXCLKS

COMPARATOR
(1 ch)

COMPARATOR0 IVCMP0
IVREF0

VCOUT0

PORT 8 P80, P812

TIMER ARRAY
UNIT0 (8 ch)

ch 0

ch 1

ch 2

ch 3

ch 4

ch 5

ch 6

ch 7

TI00/TO00

TI01/TO01

TI02/TO02

TI03/TO03

TI04/TO04

TI05/TO05

TI06/TO06

TI07/TO07

PORT 10
P100, P101,
P103 to P107

7

OP AMP
(3 ch)

OP AMP 0

AMP0+
AMP0-
AMP0O

MUX00 to MUX03

OP AMP 1

AMP1+
AMP1-
AMP1O

MUX10 to MUX13

OP AMP 2

AMP2+
AMP2-
AMP2O

UART0

SSI00

7

P130

8-BIT INTERVAL 
TIMER

ch 00

ch 01

ANI14 1/2AVDD

4

4

LRSW1AMP1OPD

LRSW0AMP0OPD

LRSW2AMP2OPD

LOW-SPEED
ON-CHIP

OSCILLATOR

RAM

MULTIPLIER &
DIVIDER,

MULITIPLY-
ACCUMULATOR

RL78 CPU CORE

CODE 
FLASH 

MEMORY

DATA 
FLASH 

MEMORY

DATA TRANSFER
CONTROL

INT
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Note 1. The number in parentheses indicates the number of signal outputs when 8 coms are used. 

Note 2. The illegal instruction is generated when instruction code FFH is executed.

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

emulator.

(2/2)

Item
80-pin 100-pin

R5F11MMx (x = D to F) R5F11MPx (x = E to G)

Clock output/buzzer output 2 2

• 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz 

(Main system clock: fMAIN = 20 MHz operation)

• 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz

(Subsystem clock: fSUB = 32.768 kHz operation)

12-bit resolution A/D converter 10 channels 14 channels

12-bit resolution D/A converter 2 channels 2 channels

VREFOUT (voltage reference) 2.5 V/2.048 V/1.8 V/1.5 V

Operational amplifier 3 channels 3 channels

AMPnO with analog MUX switch 2 channels (2 in-out/channel)  2 channels (4 in-out/channel)

Comparator 1 channel 1 channel

Serial interface • CSI (SPI supported): 1 channel/UART (LIN-bus supported): 1 channel/simplified I2C: 1 channel

• CSI: 1 channel/UART: 1 channel/simplified I2C: 1 channel

• CSI: 1 channel/UART: 1 channel/simplified I2C: 1 channel

• CSI: 1 channel/UART: 1 channel/simplified I2C: 1 channel

I2C bus 1 channel 1 channel

LCD controller/driver Internal voltage boosting method, capacitor split method, and external resistance division method 

are switchable.

Segment signal output 32 (28) Note 1 45 (41) Note 1

Common signal output 4 (8) Note 1

Data transfer controller (DTC) 30 sources 30 sources

Event link controller (ELC) Event input: 22, Event trigger output: 8 Event input: 22, Event trigger output: 8

Vectored interrupt 

sources

Internal 31 31

External 9 9

Key interrupt 8 8

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 execution Note 2

• Internal reset by RAM parity error

• Internal reset by illegal-memory access

Power-on-reset circuit • Power-on-reset: 1.51 0.04 V

• Power-down-reset: 1.50 0.04 V

Voltage detector • Rising edge: 1.88 V to 3.13 V (10 stages)

• Falling edge: 1.84 V to 3.06 V (10 stages)

On-chip debug function Provided

Power supply voltage VDD = 1.8 to 3.6 V

Operating ambient temperature TA = -40 to +85 C (A: Consumer applications)
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2.3 DC Characteristics

2.3.1 Pin characteristics

Note 1. Value of current at which the device operation is guaranteed even if the current flows from the VDD pin(IOH1), AVDD

pin(IOH2) to an output pin.

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

Note 3. Specification under conditions where the duty factor is 70%.

The output current value that has changed the duty ratio can be calculated with the following expression (when changing

the duty factor from 70% to n%).

• Total output current of pins = (IOH  0.7)/(n  0.01)

<Example> Where n = 50% and IOH = -10.0 mA

Total output current of pins = (-10.0  0.7)/(50  0.01) = -14.0 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.

Caution P00-P02, P11, P12, P14, P35-P37, P40, P41, P43, P44, P80, P81 do not output high level in N-ch open-drain mode.

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

(TA = -40 to +85 °C, 1.8 V  AVDD  VDD  3.6 V, AVSS = VSS = 0 V)

Items Symbol Conditions MIN. TYP. MAX. Unit

Output current, high Note 1 IOH1 Per pin for P00 to P07, P11 to P17, 

P30 to P37, P40 to P44, P50 to P57, 

P70 to P77, P80, P81, P125 to P127, 

P130

-10.0 
Note 2

mA

Total of P00 to P07, P11 to P17, 

P30 to P37, P40 to P44, P50 to P57, 

P70 to P77, P80, P81, P125 to P127, 

P130

(When duty = 70% Note 3)

2.7 V  AVDD  VDD 

 3.6 V

-15.0 mA

1.8 V  AVDD  VDD 

< 2.7 V

-7.0 mA

IOH2 Per pin for P20, P21, P23 to P27, P100, 

P101, P103 to P107, P140 to P143, 

P150, P152 to P154

1.8 V  AVDD  VDD 

 3.6 V

-0.1 
Note 2

mA

Total of P20, P21, P23 to P27, P100, 

P101, P103 to P107, P140 to P143, 

P150, P152 to P154 (When duty = 70% 
Note 3)

1.8 V  AVDD  VDD 

 3.6 V

-1.6 mA
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Caution The maximum value of VIH of pins P00 to P02, P11, P12, P14, P35 to P37, P40, P41. P43, P44, P80, P81 is VDD,

even in the N-ch open-drain mode.

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

(TA = -40 to +85 °C, 1.8 V  AVDD  VDD  3.6 V,  AVSS = VSS = 0 V)

Items Symbol Conditions MIN. TYP. MAX. Unit

Input voltage, high VIH1 Port P00 to P07, P11 to P17, P30 to 
P37, P40 to P44, P50 to P57, P70 to 
P77, P80 to P81, P125 to P127

Normal input buffer 0.8 VDD VDD V

VIH2 For TTL mode supported ports TTL input buffer

3.3 V  VDD  3.6 V

2.0 VDD V

TTL input buffer

1.8 V  VDD < 3.3 V

1.50 VDD V

VIH3 P20, P21, P23 to P27, P100, P101, P103 to P107, P140 to 

P143, P150, P152 to P154

0.7 AVDD AVDD V

VIH4 P60, P61 0.7 VDD 6.0 V

VIH5 P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8 VDD VDD V

Input voltage, low VIL1 Port P00 to P07, P11 to P17, P30 to 

P37, P40 to P44, P50 to P57, P70 to 

P77, P80 to P81, P125 to P127

Normal input buffer 0 0.2 VDD V

VIL2 For TTL mode supported ports TTL input buffer

3.3 V  VDD  3.6 V

0 0.5 V

TTL input buffer

1.8 V  VDD < 3.3 V

0 0.32 V

VIL3 P20, P21, P23 to P27, P100, P101, P103 to P107, P140 to 

P143, P150, P152 to P154

0 0.3 AVDD V

VIL4 P60, P61 0 0.3 VDD V

VIL5 P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2 VDD V
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Minimum Instruction Execution Time during Main System Clock Operation

TCY vs VDD (HS (high-speed main) mode)
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TCY vs VDD (LS (low-speed main) mode)
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 UART mode connection diagram (during communication at same potential) 

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

Remark 1. q: UART number (q = 0 to 3), g: PIM and POM number (g = 0, 1, 3, 4, 8)

Remark 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, 10 to 13))

TxDq

RxDq

User’s device

Rx

Tx

RL78 microcontroller

Baud rate error tolerance

TxDq
RxDq

High-/Low-bit width

1/Transfer rate
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Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The SIp setup time becomes “to SCKp↓” when

DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The SIp hold time becomes “from SCKp↓” when

DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from

SCKp↑” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the SIp pin and the normal output mode for the SOp pin and SCKp pin by using

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

Remark 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM number (g = 4)

Remark 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))

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output, corre-

sponding CSI00 only)

(TA = -40 to +85 °C, 2.7 V  VDD  3.6 V, VSS = 0 V)

Parameter Symbol Conditions

HS (high-speed main) 

Mode

LS (low-speed main) 

Mode Unit

MIN. MAX. MIN. MAX.

SCKp cycle time tKCY1 tKCY1  fCLK/2 2.7 V  VDD  3.6 V 167 250 ns

SCKp high-/low-level width tKL1 2.7 V  VDD  3.6 V tKCY1/2 - 10 tKCY1/2 - 50 ns

SIp setup time (to SCKp↑) Note 1 tSIK1 2.7 V  VDD  3.6 V 33 110 ns

SIp hold time (from SCKp↑) Note 2 tKSI1 2.7 V  VDD  3.6 V 10 10 ns

Delay time from SCKp↓ to SOp out-

put Note 3

tKSO1 C = 20 pF Note 4 10 10 ns
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Simplified I2C mode connection diagram (during communication at same potential)

Simplified I2C mode serial transfer timing (during communication at same potential)

Remark 1. Rb[]: Communication line (SDAr) pull-up resistance, Cb[F]: Communication line (SCLr, SDAr) load capacitance

Remark 2. r: IIC number (r = 00, 10, 20, 30), g: PIM number (g = 0, 1, 3, 4, 8), 

h: POM number (h = 0 to 3)

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 (m = 0, 1), 

n: Channel number (n = 0, 2), mn = 00 to 03, 10 to 13)

SDAr

SCLr

User’s device

SDA

SCL

VDD

Rb

RL78 microcontroller

SDAr

SCLr

1/fSCL

tLOW tHIGH

tSU: DATtHD: DAT
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Note 1. The smaller maximum transfer rate derived by using fMCK/6 or the following expression is the valid maximum transfer rate.

Expression for calculating the transfer rate when 2.7 V  VDD  3.6 V and 2.3 V  Vb  2.7 V

Note 2. This value as an example is calculated when the conditions described in the “Conditions” column are met.

Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.

Note 3. Use it with VDD  Vb.

Note 4. The smaller maximum transfer rate derived by using fMCK/6 or the following expression is the valid maximum transfer rate.

Expression for calculating the transfer rate when 1.8 V  VDD < 3.3 V and 1.6 V  Vb  2.0 V

Note 5. This value as an example is calculated when the conditions described in the “Conditions” column are met.

Refer to Note 4 above to calculate the maximum transfer rate under conditions of the customer.

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

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.

(6) Communication at different potential (1.8 V, 2.5 V) (UART mode)

(TA = -40 to +85 °C, 1.8 V  VDD  3.6 V, VSS = 0 V)(2/2)

Parameter Symbol Conditions

HS (high-speed main) 

Mode

LS (low-speed main) 

Mode Unit

MIN. MAX. MIN. MAX.

Transfer rate 
Note 2

transmission 2.7 V  VDD  3.6 V,

2.3 V  Vb  2.7 V

Note 1 Note 1 bps

Theoretical value of the 

maximum transfer rate

Cb = 50 pF, Rb = 2.7 k, 

Vb = 2.3 V

1.2 Note 2 1.2 Note 2 Mbps

1.8 V  VDD  3.3 V,

1.6 V  Vb  2.0 V

Notes 3, 4 Notes 3, 4 bps

Theoretical value of the 

maximum transfer rate

Cb = 50 pF, Rb = 5.5 k, 

Vb = 1.6 V

0.43 Note 5 0.43 Note 5 Mbps

Maximum transfer rate =

1

[bps]

Baud rate error (theoretical value) =

1

Transfer rate  2
-

{-Cb  Rb  In (1 -            )}  3

{-Cb  Rb  In (1 -            )} 

(                              )  Number of transferred bits
1

Transfer rate

  100 [%]

* This value is the theoretical value of the relative difference between the transmission and reception sides.

2.0

Vb

2.0

Vb

Maximum transfer rate =

1

[bps]

Baud rate error (theoretical value) =

1

Transfer rate  2
-

{-Cb  Rb  In (1 -            )}  3

{-Cb  Rb  In (1 -            )} 

(                              )  Number of transferred bits
1

Transfer rate

  100 [%]

* This value is the theoretical value of the relative difference between the transmission and reception sides.

1.5

Vb

1.5

Vb
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Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.

Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

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). For VIH and

VIL, see the DC characteristics with TTL input buffer selected.

Remark 1. Rb[ι]: 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), m: Unit number (m = 0), 

n: Channel number (n = 0), g: PIM and POM number (g = 4)

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))

(7) Communication at different potential (2.5 V) (CSI mode) (master mode, SCKp... internal clock output, cor-

responding CSI00 only)

(TA = -40 to +85 °C, 2.7 V  VDD  3.6 V, VSS = 0 V)

Parameter Symbol Conditions

HS (high-speed main) 

Mode

LS (low-speed main) 

Mode Unit

MIN. MAX. MIN. MAX.

SCKp cycle time tKCY1 tKCY1  2/fCLK 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V, 

Cb = 20 pF, Rb = 1.4 k

300 1150 ns

SCKp high-level width tKH1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V, 

Cb = 20 pF, Rb = 2.7 k

tKCY1/2 - 120 tKCY1/2 - 120 ns

SCKp low-level width tKL1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V,

Cb = 20 pF, Rb = 1.4 k

tKCY1/2 - 10 tKCY1/2 - 50 ns

SIp setup time 

(to SCKp↑) Note 1

tSIK1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V, 

Cb = 20 pF, Rb = 2.7 k

121 479 ns

SIp hold time 

(from SCKp↑) Note 1

tKSI1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V, 

Cb = 20 pF, Rb = 1.4 k

10 10 ns

Delay time from SCKp↓ 

to SOp output Note 1

tKSO1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V, 

Cb = 20 pF, Rb = 1.4 k

130 130 ns

SIp setup time 

(to SCKp↓) Note 2

tSIK1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V,

Cb = 20 pF, Rb = 2.7 k

33 110 ns

SIp hold time 

(from SCKp↓) Note 2

tKSI1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V,

Cb = 20 pF, Rb = 2.7 k

10 10 ns

Delay time from SCKp↑ 

to SOp output Note 2

tKSO1 2.7 V  VDD  3.6 V, 

2.3 V  Vb  2.7 V,

Cb = 20 pF, Rb = 2.7 k

10 10 ns
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CSI mode connection diagram (during communication at different potential)

Remark 1. Rb[]: Communication line (SOp) pull-up resistance, Cb[F]: Communication line (SOp) load capacitance,

Vb[V]: Communication line voltage

Remark 2. p: CSI number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3), 

g: PIM and POM number (g = 0, 1, 3, 4, 8)

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, 02, 10, 12))

SCKp

SOp

User’s device

SCK

SI

SIp SO

Vb

Rb

<Slave>

RL78 microcontroller
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Note 1. The value must also be equal to or less than fMCK/4.

Note 2. Use it with VDD  Vb.

Note 3. Set the fMCK value to keep the hold time of SCLr = “L” and SCLr = “H”.

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

open drain output (VDD tolerance) mode for the SCLr 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.)

(10) Communication at different potential (1.8 V, 2.5 V) (simplified I2C mode)

(TA = -40 to +85 °C, 1.8 V  VDD  3.6 V, VSS = 0 V)

Parameter Symbol Conditions
HS (high-speed main) Mode LS (low-speed main) Mode

Unit
MIN. MAX. MIN. MAX.

SCLr clock fre-

quency

fSCL 2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 50 pF, Rb = 2.7 k
1000 Note 1 300 Note 1 kHz

2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 100 pF, Rb = 2.7 k
400 Note 1 300 Note 1 kHz

1.8 V  VDD < 3.3 V, 1.6 V  Vb  2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 k
400 Note 1 300 Note 1 kHz

Hold time 

when SCLr = “L”

tLOW 2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 50 pF, Rb = 2.7 k
475 1550 ns

2.7 V  VDD < 3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 100 pF, Rb = 2.7 k
1150 1550 ns

1.8 V  VDD < 3.3 V, 1.6 V  Vb  2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 k

1550 1550 ns

Hold time 

when SCLr = “H”

tHIGH 2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 50 pF, Rb = 2.7 k
200 610 ns

2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 100 pF, Rb = 2.7 k
600 610 ns

1.8 V  VDD < 3.3 V, 1.6 V  Vb  2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 k

610 610 ns

Data setup time 

(reception)

tSU:DAT 2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 50 pF, Rb = 2.7 k
1/fMCK + 135 

Note 3

1/fMCK + 190 
Note 3

ns

2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 100 pF, Rb = 2.7 k
1/fMCK + 190 

Note 3

1/fMCK + 190 
Note 3

ns

1.8 V  VDD < 3.3 V, 1.6 V  Vb  2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 k

1/fMCK + 190 
Note 3

1/fMCK + 190 
Note 3

ns

Data hold time 

(transmission)

tHD:DAT 2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 50 pF, Rb = 2.7 k
0 305 0 305 ns

2.7 V  VDD  3.6 V, 2.3 V  Vb < 2.7 V,

Cb = 100 pF, Rb = 2.7 k
0 355 0 355 ns

1.8 V  VDD < 3.3 V, 1.6 V  Vb  2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 k

0 405 0 405 ns
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2.6.6 General purpose Operational amplifier characteristics 

(TA = -40 to +85 °C, 1.8 V  AVDD  VDD  3.6 V, AVSS = VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Circuit current lCC1 Low-power consumption mode 2 4 A

lCC2 High-speed mode 140 280 A

Common mode input range Vicm1 Low-power consumption mode 0.2 AVDD-0.5 V

Vicm2 High-speed mode 0.3 AVDD-0.6 V

Output voltage range Vo1 Low-power consumption mode 0.1 AVDD-0.1 V

Vo2 High-speed mode 0.1 AVDD-0.1 V

Input offset voltage Fioff 3σ -10 +10 mV

Open gain AV 60 120 dB

Gain-bandwidth (GB) product GBW1 Low-power consumption mode 0.04 MHz

GBW2 High-speed mode 1.7 MHz

Phase margin PM CL = 20 pF 50 deg

Gain margin GM CL = 20 pF 10 dB

Equivalent input noise Vnoise1 f = 1 kHz Low-power con-

sumption mode

230 nV/Hz

Vnoise2 f = 10 kHz 200 nV/Hz

Vnoise3 f = 1 kHz High-speed mode 90 nV/Hz

Vnoise4 f = 2 kHz 70 nV/Hz

Power supply reduction ratio PSRP 90 dB

Common mode signal reduction 

ratio

CMPR 90 dB

Operation stabilization wait time Tstd1 CL = 20 pF Low-power con-

sumption mode

650 s

Tstd2 CL = 20 pF High-speed mode 13 s

Settling time Tset1 CL = 20 pF Low-power con-

sumption mode

750 s

Tset2 CL = 20 pF High-speed mode 13 s

Slew rate Tselw1 CL = 20 pF Low-power con-

sumption mode

0.02 V/s

Tselw2 CL = 20 pF High-speed mode 1.1 V/s

Load current lload1 Low-power consumption mode -100 100 A

lload2 High-speed mode -100 100 A

Load capacitance CL 20 pF
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2.6.11 Low-resistance switch

TA = –40 to + 85°C, 1.8 V AVDD VDD 3.6 V, AVSS = VSS = 0 V

[Reference value for design (not guaranteed)]

We can provide the design reference values for the low-resistance switch. Note, however, that these values are not guaranteed and

can only be used as a reference when using this function. See below for details.

TA = 0 to + 50°C, 2.0 V AVDD VDD 3.6 V, AVSS = VSS = 0 V

Note 1.  MAX. value is the average value ±3σ at normalized distribution.

Note 2. These values are the results of characteristic evaluation.

Note 3. The reference value is not available.

LVD Detection Voltage of Interrupt & Reset Mode

(TA = -40 to +85 °C, VPDR  VDD  3.6 V, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Interrupt and reset 

mode 

VLVDB0 VPOC0, VPOC1, VPOC2 = 0, 0, 1, falling reset voltage: 1.8 V 1.80 1.84 1.87 V

VLVDB1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 1.94 1.98 2.02 V

Falling interrupt voltage 1.90 1.94 1.98 V

VLVDB2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 2.05 2.09 2.13 V

Falling interrupt voltage 2.00 2.04 2.08 V

VLVDB3 LVIS0, LVIS1 = 0, 0 Rising release reset voltage 3.07 3.13 3.19 V

Falling interrupt voltage 3.00 3.06 3.12 V

VLVDC0 VPOC0, VPOC1, VPOC2 = 0, 1, 0, falling reset voltage: 2.4 V 2.40 2.45 2.50 V

VLVDC1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 2.56 2.61 2.66 V

Falling interrupt voltage 2.50 2.55 2.60 V

VLVDC2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 2.66 2.71 2.76 V

Falling interrupt voltage 2.60 2.65 2.70 V

VLVDD0 VPOC0, VPOC1, VPOC2 = 0, 1, 1, falling reset voltage: 2.7 V 2.70 2.75 2.81 V

VLVDD1 LVIS0, LVIS1 = 1, 0 Rising release reset voltage 2.86 2.92 2.97 V

Falling interrupt voltage 2.80 2.86 2.91 V

VLVDD2 LVIS0, LVIS1 = 0, 1 Rising release reset voltage 2.96 3.02 3.08 V

Falling interrupt voltage 2.90 2.96 3.02 V

Parameter Symbo Conditions MIN TYP MAX Unit

ON resistance 1 Ron1 AMP0OPD, AMP1OPD

Load current < 0.1 mA
― 16 50

Ω
ON resistance 2 Ron2 AMP2OPD

Load current < 0.1 mA
― 10 30

Load current Icas ― ― ― 0.1 mA

Parameter Symbol Conditions MIN TYP MAX Unit

ON resistance 1 Note 1,  Note 2 Ron1 AMP0OPD, AMP1OPD

Load current < 0.1 mA
― ―Note 3 26

Ω
ON resistance 2  Note 1,  Note 2 Ron2 AMP2OPD

Load current < 0.1 mA
― ―Note 3 15

Load current Icas ― ― ― ―Note 3 mA
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2.9 RAM data retention characteristics

Note The value depends on the POR detection voltage. When the voltage drops, the RAM data is retained before a POR reset

is effected, but RAM data is not retained when a POR reset is effected. 

2.10 Flash Memory Programming Characteristics 

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

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

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

Corporation.

2.11 Dedicated Flash Memory Programmer Communication (UART)

(TA = -40 to +85 °C, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage VDDDR 1.46 Note 3.6 V

(TA = -40 to +85 °C, 1.8 V  VDD  3.6 V, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

System clock frequency fCLK 2.4 V  VDD  3.6 V 1 24 MHz

Number of code flash rewrites 
Notes 1, 2, 3

Cerwr Retained for 20 years TA = 85C
1,000

Times

Number of data flash rewrites 
Notes 1, 2, 3

Retained for 1 year TA = 25C 1,000,000

Retained for 5 years TA = 85C 100,000

Retained for 20 years TA = 85C 10,000

(TA = -40 to +85 °C, 1.8 V  VDD  3.6 V, VSS = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Transfer rate During serial programming 115,200 1,000,000 bps

VDD

STOP instruction execution

Standby release signal
(interrupt request)

STOP mode

RAM Data retention mode

Operation mode

VDDDR
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