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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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Product Status Obsolete

Core Processor RL78

Core Size 16-Bit

Speed 32MHz

Connectivity CSI, I²C, LINbus, UART/USART

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 82

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size 8K x 8

RAM Size 24K 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

Supplier Device Package 100-LQFP (14x14)
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Note For the fields of application, refer to Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G14.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part

numbers, refer to the target product page of the Renesas Electronics website.
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Pin count Package
Fields of Application 

Note Ordering Part Number

64 pins 64-pin plastic LQFP 

(12 × 12 mm, 0.65 mm pitch)

A R5F104LCAFA#V0, R5F104LDAFA#V0, R5F104LEAFA#V0, R5F104LFAFA#V0, 

R5F104LGAFA#V0, R5F104LHAFA#V0, R5F104LJAFA#V0

R5F104LCAFA#X0, R5F104LDAFA#X0, R5F104LEAFA#X0, R5F104LFAFA#X0, 

R5F104LGAFA#X0, R5F104LHAFA#X0, R5F104LJAFA#X0

R5F104LKAFA#30, R5F104LLAFA#30

R5F104LKAFA#50, R5F104LLAFA#50

D R5F104LCDFA#V0, R5F104LDDFA#V0, R5F104LEDFA#V0, R5F104LFDFA#V0, 

R5F104LGDFA#V0, R5F104LHDFA#V0, R5F104LJDFA#V0

R5F104LCDFA#X0, R5F104LDDFA#X0, R5F104LEDFA#X0, R5F104LFDFA#X0, 

R5F104LGDFA#X0, R5F104LHDFA#X0, R5F104LJDFA#X0

G R5F104LCGFA#V0, R5F104LDGFA#V0, R5F104LEGFA#V0, R5F104LFGFA#V0, 

R5F104LGGFA#V0, R5F104LHGFA#V0, R5F104LJGFA#V0

R5F104LCGFA#X0, R5F104LDGFA#X0, R5F104LEGFA#X0, R5F104LFGFA#X0, 

R5F104LGGFA#X0, R5F104LHGFA#X0, R5F104LJGFA#X0

R5F104LKGFA#30, R5F104LLGFA#30

R5F104LKGFA#50, R5F104LLGFA#50

64-pin plastic LFQFP 

(10 × 10 mm, 0.5 mm pitch)

A R5F104LCAFB#V0, R5F104LDAFB#V0, R5F104LEAFB#V0, R5F104LFAFB#V0, 

R5F104LGAFB#V0, R5F104LHAFB#V0, R5F104LJAFB#V0

R5F104LCAFB#X0, R5F104LDAFB#X0, R5F104LEAFB#X0, R5F104LFAFB#X0, 

R5F104LGAFB#X0, R5F104LHAFB#X0, R5F104LJAFB#X0

R5F104LKAFB#30, R5F104LLAFB#30

R5F104LKAFB#50, R5F104LLAFB#50

D R5F104LCDFB#V0, R5F104LDDFB#V0, R5F104LEDFB#V0, R5F104LFDFB#V0, 

R5F104LGDFB#V0, R5F104LHDFB#V0, R5F104LJDFB#V0

R5F104LCDFB#X0, R5F104LDDFB#X0, R5F104LEDFB#X0, R5F104LFDFB#X0, 

R5F104LGDFB#X0, R5F104LHDFB#X0, R5F104LJDFB#X0

G R5F104LCGFB#V0, R5F104LDGFB#V0, R5F104LEGFB#V0, R5F104LFGFB#V0, 

R5F104LGGFB#V0, R5F104LHGFB#V0, R5F104LJGFB#V0

R5F104LCGFB#X0, R5F104LDGFB#X0, R5F104LEGFB#X0, R5F104LFGFB#X0, 

R5F104LGGFB#X0, R5F104LHGFB#X0, R5F104LJGFB#X0

R5F104LKGFB#30, R5F104LLGFB#30

R5F104LKGFB#50, R5F104LLGFB#50

64-pin plastic FLGA 

(5 × 5 mm, 0.5 mm pitch)

A R5F104LCALA#U0, R5F104LDALA#U0, R5F104LEALA#U0, R5F104LFALA#U0, 

R5F104LGALA#U0, R5F104LHALA#U0, R5F104LJALA#U0

R5F104LCALA#W0, R5F104LDALA#W0, R5F104LEALA#W0, R5F104LFALA#W0, 

R5F104LGALA#W0, R5F104LHALA#W0, R5F104LJALA#W0

R5F104LKALA#U0, R5F104LLALA#U0

R5F104LKALA#W0, R5F104LLALA#W0

G R5F104LCGLA#U0, R5F104LDGLA#U0, R5F104LEGLA#U0, R5F104LFGLA#U0, 

R5F104LGGLA#U0, R5F104LHGLA#U0, R5F104LJGLA#U0, R5F104LKGLA#U0, 

R5F104LLGLA#U0

R5F104LCGLA#W0, R5F104LDGLA#W0, R5F104LEGLA#W0, R5F104LFGLA#W0, 

R5F104LGGLA#W0, R5F104LHGLA#W0, R5F104LJGLA#W0, R5F104LKGLA#W0, 

R5F104LLGLA#W0

64-pin plastic LQFP 

(14 × 14 mm, 0.8 mm pitch)

A R5F104LCAFP#V0, R5F104LDAFP#V0, R5F104LEAFP#V0, R5F104LFAFP#V0, 

R5F104LGAFP#V0, R5F104LHAFP#V0, R5F104LJAFP#V0

R5F104LCAFP#X0, R5F104LDAFP#X0, R5F104LEAFP#X0, R5F104LFAFP#X0, 

R5F104LGAFP#X0, R5F104LHAFP#X0, R5F104LJAFP#X0

D R5F104LCDFP#V0, R5F104LDDFP#V0, R5F104LEDFP#V0, R5F104LFDFP#V0, 

R5F104LGDFP#V0, R5F104LHDFP#V0, R5F104LJDFP#V0

R5F104LCDFP#X0, R5F104LDDFP#X0, R5F104LEDFP#X0, R5F104LFDFP#X0, 

R5F104LGDFP#X0, R5F104LHDFP#X0, R5F104LJDFP#X0

G R5F104LCGFP#V0, R5F104LDGFP#V0, R5F104LEGFP#V0, R5F104LFGFP#V0, 

R5F104LGGFP#V0, R5F104LHGFP#V0, R5F104LJGFP#V0

R5F104LCGFP#X0, R5F104LDGFP#X0, R5F104LEGFP#X0, R5F104LFGFP#X0, 

R5F104LGGFP#X0, R5F104LHGFP#X0, R5F104LJGFP#X0
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Note For the fields of application, refer to Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G14.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering part numbers, refer to the

target product page of the Renesas Electronics website.
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Pin count Package Fields of Application Note Ordering Part Number

80 pins 80-pin plastic LFQFP 

(12 × 12 mm, 0.5 mm pitch)

A R5F104MFAFB#V0, R5F104MGAFB#V0, R5F104MHAFB#V0, R5F104MJAFB#V0

R5F104MFAFB#X0, R5F104MGAFB#X0, R5F104MHAFB#X0, R5F104MJAFB#X0

R5F104MKAFB#30, R5F104MLAFB#30

R5F104MKAFB#50, R5F104MLAFB#50

D R5F104MFDFB#V0, R5F104MGDFB#V0, R5F104MHDFB#V0, R5F104MJDFB#V0

R5F104MFDFB#X0, R5F104MGDFB#X0, R5F104MHDFB#X0, R5F104MJDFB#X0

G R5F104MFGFB#V0, R5F104MGGFB#V0, R5F104MHGFB#V0, R5F104MJGFB#V0

R5F104MFGFB#X0, R5F104MGGFB#X0, R5F104MHGFB#X0, R5F104MJGFB#X0

R5F104MKGFB#30, R5F104MLGFB#30

R5F104MKGFB#X0, R5F104MLGFB#50

80-pin plastic LQFP 

(14 × 14 mm, 0.65 mm pitch)

A R5F104MFAFA#V0, R5F104MGAFA#V0, R5F104MHAFA#V0, R5F104MJAFA#V0

R5F104MFAFA#X0, R5F104MGAFA#X0, R5F104MHAFA#X0, R5F104MJAFA#X0

R5F104MKAFA#30, R5F104MLAFA#30

R5F104MKAFA#50, R5F104MLAFA#50

D R5F104MFDFA#V0, R5F104MGDFA#V0, R5F104MHDFA#V0, R5F104MJDFA#V0

R5F104MFDFA#X0, R5F104MGDFA#X0, R5F104MHDFA#X0, R5F104MJDFA#X0

G R5F104MFGFA#V0, R5F104MGGFA#V0, R5F104MHGFA#V0, R5F104MJGFA#V0

R5F104MFGFA#X0, R5F104MGGFA#X0, R5F104MHGFA#X0, R5F104MJGFA#X0

R5F104MKGFA#30, R5F104MLGFA#30

R5F104MKGFA#50, R5F104MLGFA#50

100 pins 100-pin plastic LFQFP 

(14 × 14 mm, 0.5 mm pitch)

A R5F104PFAFB#V0, R5F104PGAFB#V0, R5F104PHAFB#V0, R5F104PJAFB#V0

R5F104PFAFB#X0, R5F104PGAFB#X0, R5F104PHAFB#X0, R5F104PJAFB#X0

R5F104PKAFB#30, R5F104PLAFB#30

R5F104PKAFB#50, R5F104PLAFB#50

D R5F104PFDFB#V0, R5F104PGDFB#V0, R5F104PHDFB#V0, R5F104PJDFB#V0

R5F104PFDFB#X0, R5F104PGDFB#X0, R5F104PHDFB#X0, R5F104PJDFB#X0

G R5F104PFGFB#V0, R5F104PGGFB#V0, R5F104PHGFB#V0, R5F104PJGFB#V0

R5F104PFGFB#X0, R5F104PGGFB#X0, R5F104PHGFB#X0, R5F104PJGFB#X0

R5F104PKGFB#30, R5F104PLGFB#30

R5F104PKGFB#50, R5F104PLGFB#50

100-pin plastic LQFP 

(14 × 20 mm, 0.65 mm pitch)

A R5F104PFAFA#V0, R5F104PGAFA#V0, R5F104PHAFA#V0, R5F104PJAFA#V0

R5F104PFAFA#X0, R5F104PGAFA#X0, R5F104PHAFA#X0, R5F104PJAFA#X0

R5F104PKAFA#30, R5F104PLAFA#30

R5F104PKAFA#50, R5F104PLAFA#50

D R5F104PFDFA#V0, R5F104PGDFA#V0, R5F104PHDFA#V0, R5F104PJDFA#V0

R5F104PFDFA#X0, R5F104PGDFA#X0, R5F104PHDFA#X0, R5F104PJDFA#X0

G R5F104PFGFA#V0, R5F104PGGFA#V0, R5F104PHGFA#V0, R5F104PJGFA#V0

R5F104PFGFA#X0, R5F104PGGFA#X0, R5F104PHGFA#X0, R5F104PJGFA#X0

R5F104PKGFA#30, R5F104PLGFA#30

R5F104PKGFA#50, R5F104PLGFA#50
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1.3.2 32-pin products

• 32-pin plastic HWQFN (5 × 5 mm, 0.5 mm pitch)

Note Mounted on the 96 KB or more code flash memory products.

Caution Connect the REGC pin to VSS pin via a capacitor (0.47 to 1 μF).

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

Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register 0, 1

(PIOR0, 1).

Remark 3. It is recommended to connect an exposed die pad to VSS.

P51/INTP2/SO00/TxD0/TOOLTxD/TRGIOB
P50/INTP1/SI00/RxD0/TOOLRxD/SDA00/TRGIOA/(TRJO0)
P30/INTP3/SCK00/SCL00/TRJO0
P70
P31/TI03/TO03/INTP4/PCLBUZ0/(TRJIO0)
P62/SSI00
P61/SDAA0
P60/SCLA0

exposed die pad

16
15
14
13
12
11
10
9

25
26
27
28
29
30
31
32

1

P147/ANI18/VCOUT1 Note

P23/ANI3/ANO1 Note

P22/ANI2/ANO0 Note

P20/ANI0/AVREFP

P01/ANI16/TO00/RxD1/TRGCLKB/TRJIO0
P00/ANI17/TI00/TxD1/TRGCLKA/(TRJO0)
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Note The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.

R5F104xD (x = A to C, E to G, J, L): Start address FE900H

R5F104xE (x = A to C, E to G, J, L): Start address FE900H

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for RL78 Family

(R20UT2944).
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Note The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.

R5F104xL (x = G, L, M, P): Start address F3F00H

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for RL78 Family

(R20UT2944).
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 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

This chapter describes the following electrical specifications.

Target products A: Consumer applications TA = -40 to +85°C
                               R5F104xxAxx

                          D: Industrial applications TA = -40 to +85°C
                              R5F104xxDxx

                         G: Industrial applications when TA = -40 to +105°C products is used in the range of TA = -40 to +85°C

                              R5F104xxGxx

Caution 1. The RL78 microcontrollers have 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.

Caution 2. With products not provided with an EVDD0, EVDD1, EVSS0, or EVSS1 pin, replace EVDD0 and EVDD1 with

VDD, or replace EVSS0 and EVSS1 with VSS.

Caution 3. The pins mounted depend on the product. Refer to 2.1 Port Functions to 2.2.1 Functions for each

product in the RL78/G14 User’s Manual.
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Note 1. Total current flowing into VDD, EVDD0, and EVDD1, including the input leakage current flowing when the level of the input

pin is fixed to VDD, EVDD0, and EVDD1, or VSS, EVSS0, and EVSS1. The values below the MAX. column include the

peripheral operation current. However, not including the current flowing into the A/D converter, D/A converter,

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

Note 2. During HALT instruction execution by flash memory.

Note 3. When high-speed on-chip oscillator and subsystem clock are stopped.

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

Note 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.

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

Note 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 32 MHz

2.4 V ≤ VDD ≤ 5.5 V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8 V ≤ VDD ≤ 5.5 V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V ≤ VDD ≤ 5.5 V@1 MHz to 4 MHz

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

Remark 1. fMX: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)

Remark 2. fHOCO: High-speed on-chip oscillator clock frequency (64 MHz max.)

Remark 3. fIH: High-speed on-chip oscillator clock frequency (32 MHz max.)

Remark 4. fSUB: Subsystem clock frequency (XT1 clock oscillation frequency)

Remark 5. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is TA = 25°C
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Note 1. Current flowing to VDD.

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

Note 3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed on-chip oscillator and

the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either IDD1 or IDD2, and

IRTC, when the real-time clock operates in operation mode or HALT mode. When the low-speed on-chip oscillator is

selected, IFIL should be added. IDD2 subsystem clock operation includes the operational current of the real-time clock.

Note 4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip oscillator and

the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either IDD1 or IDD2, and IIT,

when the 12-bit interval timer operates in operation mode or HALT mode. When the low-speed on-chip oscillator is

selected, IFIL should be added.

(4) Peripheral Functions (Common to all products)

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Low-speed on-chip oscilla-

tor operating current
IFIL Note 1 0.20 μA

RTC operating current IRTC Notes 1, 2, 3 0.02 μA

12-bit interval timer operat-

ing current
IIT Notes 1, 2, 4 0.02 μA

Watchdog timer operating 

current
IWDT Notes 1, 2, 5 fIL = 15 kHz 0.22 μA

A/D converter operating cur-

rent
IADC Notes 1, 6 When conversion at maximum 

speed

Normal mode,

AVREFP = VDD = 5.0 V

1.3 1.7 mA

Low voltage mode,

AVREFP = VDD = 3.0 V

0.5 0.7 mA

A/D converter reference 

voltage current
IADREF Note 1 75.0 μA

Temperature sensor operat-

ing current
ITMPS Note 1 75.0 μA

D/A converter operating cur-

rent
IDAC Notes 1, 11, 13 Per D/A converter channel 1.5 mA

Comparator operating cur-

rent
ICMP Notes 1, 12, 13 VDD = 5.0 V, 

Regulator output voltage = 2.1 V

Window mode 12.5 μA

Comparator high-speed mode 6.5 μA

Comparator low-speed mode 1.7 μA

VDD = 5.0 V, 

Regulator output voltage = 1.8 V

Window mode 8.0 μA

Comparator high-speed mode 4.0 μA

Comparator low-speed mode 1.3 μA

LVD operating current ILVD Notes 1, 7 0.08 μA

Self-programming operat-

ing current
IFSP Notes 1, 9 2.50 12.20 mA

BGO operating current IBGO Notes 1, 8 2.50 12.20 mA

SNOOZE operating current ISNOZ Note 1 ADC operation The mode is performed Note 10 0.50 0.60 mA

The A/D conversion opera-

tions are performed, Low volt-

age mode, 

AVREFP = VDD = 3.0 V

1.20 1.44

CSI/UART operation 0.70 0.84

DTC operation 3.10
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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, 5, 14)

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))

RL78 microcontroller

TxDq

RxDq

User’s device

Rx

Tx

Baud rate error tolerance

TxDq
RxDq

High-/Low-bit width

1/Transfer rate
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CSI mode connection diagram (during communication at different potential

Remark 1. Rb[Ω]: 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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(10) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I2C mode)

(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.

SCLr clock frequency fSCL 4.0 V ≤ EVDD0 ≤ 5.5 V, 

2.7 V ≤ Vb ≤ 4.0 V, 

Cb = 50 pF, Rb = 2.7 kΩ

1000 Note 1 300 Note 1 300 Note 1 kHz

2.7 V ≤ EVDD0 < 4.0 V, 

2.3 V ≤ Vb ≤ 2.7 V,

Cb = 50 pF, Rb = 2.7 kΩ

1000 Note 1 300 Note 1 300 Note 1 kHz

4.0 V ≤ EVDD0 ≤ 5.5 V,

2.7 V ≤ Vb ≤ 4.0 V,

Cb = 100 pF, Rb = 2.8 kΩ

400 Note 1 300 Note 1 300 Note 1 kHz

2.7 V ≤ EVDD0 < 4.0 V, 

2.3 V ≤ Vb ≤ 2.7 V,

Cb = 100 pF, Rb = 2.7 kΩ

400 Note 1 300 Note 1 300 Note 1 kHz

1.8 V ≤ EVDD0 < 3.3 V,

1.6 V ≤ Vb ≤ 2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 kΩ

300 Note 1 300 Note 1 300 Note 1 kHz

Hold time when SCLr = “L” tLOW 4.0 V ≤ EVDD0 ≤ 5.5 V,

2.7 V ≤ Vb ≤ 4.0 V,

Cb = 50 pF, Rb = 2.7 kΩ

475 1550 1550 ns

2.7 V ≤ EVDD0 < 4.0 V, 

2.3 V ≤ Vb ≤ 2.7 V,

Cb = 50 pF, Rb = 2.7 kΩ

475 1550 1550 ns

4.0 V ≤ EVDD0 ≤ 5.5 V,

2.7 V ≤ Vb ≤ 4.0 V,

Cb = 100 pF, Rb = 2.8 kΩ

1150 1550 1550 ns

2.7 V ≤ EVDD0 < 4.0 V, 

2.3 V ≤ Vb ≤ 2.7 V,

Cb = 100 pF, Rb = 2.7 kΩ

1150 1550 1550 ns

1.8 V ≤ EVDD0 < 3.3 V,

1.6 V ≤ Vb ≤ 2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 kΩ

1550 1550 1550 ns

Hold time when SCLr = “H” tHIGH 4.0 V ≤ EVDD0 ≤ 5.5 V,

2.7 V ≤ Vb ≤ 4.0 V,

Cb = 50 pF, Rb = 2.7 kΩ

245 610 610 ns

2.7 V ≤ EVDD0 < 4.0 V, 

2.3 V ≤ Vb ≤ 2.7 V,

Cb = 50 pF, Rb = 2.7 kΩ

200 610 610 ns

4.0 V ≤ EVDD0 ≤ 5.5 V,

2.7 V ≤ Vb ≤ 4.0 V,

Cb = 100 pF, Rb = 2.8 kΩ

675 610 610 ns

2.7 V ≤ EVDD0 < 4.0 V, 

2.3 V ≤ Vb ≤ 2.7 V,

Cb = 100 pF, Rb = 2.7 kΩ

600 610 610 ns

1.8 V ≤ EVDD0 < 3.3 V,

1.6 V ≤ Vb ≤ 2.0 V Note 2,

Cb = 100 pF, Rb = 5.5 kΩ

610 610 610 ns
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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, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3), 

g: PIM number (g = 0, 1, 3 to 5, 14)

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))

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

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

Parameter Symbol Conditions HS (high-speed main) 

mode

Unit

MIN. MAX.

SCKp cycle time tKCY1 tKCY1 ≥ 4/fCLK 2.7 V ≤ EVDD0 ≤ 5.5 V 250 ns

2.4 V ≤ EVDD0 ≤ 5.5 V 500 ns

SCKp high-/low-level width tKH1, tKL1 4.0 V ≤ EVDD0 ≤ 5.5 V tKCY1/2 - 24 ns

2.7 V ≤ EVDD0 ≤ 5.5 V tKCY1/2 - 36 ns

2.4 V ≤ EVDD0 ≤ 5.5 V tKCY1/2 - 76 ns

SIp setup time (to SCKp↑) Note 1 tSIK1 4.0 V ≤ EVDD0 ≤ 5.5 V 66 ns

2.7 V ≤ EVDD0 ≤ 5.5 V 66 ns

2.4 V ≤ EVDD0 ≤ 5.5 V 113 ns

SIp hold time (from SCKp↑) Note 2 tKSI1 38 ns

Delay time from SCKp↓ to SOp output Note 3 tKSO1 C = 30 pF Note 4 50 ns
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CSI mode serial transfer timing (during communication at same potential)

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

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

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

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)

SIp

SOp

tKCY1, 2

Input data

Output data

SCKp

tKL1, 2 tKH1, 2

SSI00
(CSI00 only)

tSIK1, 2 tKSI1, 2

tKSO1, 2

tSSIK tKSSI

Input data

Output data

tKCY1, 2

tKH1, 2

tSIK1, 2 tKSI1, 2

tKSO1, 2

tSSIK tKSSI

SIp

SOp

SCKp

SSI00
(CSI00 only)

tKL1, 2
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Note 1. The value must also be equal to or less than fMCK/4.

Note 2. Set the fMCK value to keep the hold time of SCLr = “L” and SCLr = “H”.

Caution Select the normal input buffer 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 SDAr pin and the normal output mode

for the SCLr pin by using port input mode register g (PIMg) and port output mode register h (POMh).

(Remarks are listed on the next page.)

(4) During communication at same potential (simplified I2C mode)

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

Parameter Symbol Conditions HS (high-speed main) mode Unit

MIN. MAX.

SCLr clock frequency fSCL 2.7 V ≤ EVDD0 ≤ 5.5 V,

Cb = 50 pF, Rb = 2.7 kΩ
400 Note 1 kHz

2.4 V ≤ EVDD0 ≤ 5.5 V,

Cb = 100 pF, Rb = 3 kΩ
100 Note 1 kHz

Hold time when SCLr = “L” tLOW 2.7 V ≤ EVDD0 ≤ 5.5 V,

Cb = 50 pF, Rb = 2.7 kΩ
1200 ns

2.4V ≤ EVDD0 ≤ 5.5 V,

Cb = 100 pF, Rb = 3 kΩ
4600 ns

Hold time when SCLr = “H” tHIGH 2.7 V ≤ EVDD0 ≤ 5.5 V,

Cb = 50 pF, Rb = 2.7 kΩ
1200 ns

2.4 V ≤ EVDD0 ≤ 5.5 V,

Cb = 100 pF, Rb = 3 kΩ
4600 ns

Data setup time (reception) tSU: DAT 2.7 V ≤ EVDD0 ≤ 5.5 V,

Cb = 50 pF, Rb = 2.7 kΩ
1/fMCK + 220 Note 2 ns

2.4V ≤ EVDD0 ≤ 5.5 V,

Cb = 100 pF, Rb = 3 kΩ
1/fMCK + 580 Note 2 ns

Data hold time (transmission) tHD: DAT 2.7 V ≤ EVDD0 ≤ 5.5 V,

Cb = 50 pF, Rb = 2.7 kΩ
0 770 ns

2.4 V ≤ EVDD0 ≤ 5.5 V,

Cb = 100 pF, Rb = 3 kΩ
0 1420 ns
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3.6.2 Temperature sensor characteristics/internal reference voltage characteristic

3.6.3 D/A converter characteristics 

(TA = -40 to +105°C, 2.4 V ≤ VDD ≤ 5.5 V, VSS = EVSS0 = EVSS1 = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Temperature sensor output voltage VTMPS25 Setting ADS register = 80H, TA = +25°C 1.05 V

Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 1.5 V

Temperature coefficient FVTMPS Temperature sensor that depends on the 

temperature
-3.6 mV/°C

Operation stabilization wait time tAMP 5 μs

(TA = -40 to +105°C, 2.4 V ≤ EVSS0 = EVSS1 ≤ VDD ≤ 5.5 V, VSS = EVSS0 = EVSS1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Resolution RES 8 bit

Overall error AINL Rload = 4 MΩ 2.4 V ≤ VDD ≤ 5.5 V ±2.5 LSB

Rload = 8 MΩ 2.4 V ≤ VDD ≤ 5.5 V ±2.5 LSB

Settling time tSET Cload = 20 pF 2.7 V ≤ VDD ≤ 5.5 V 3 μs

2.4 V ≤ VDD < 2.7 V 6 μs
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3.10 Timing of Entry to Flash Memory Programming Modes

<1> The low level is input to the TOOL0 pin.

<2> The external reset ends (POR and LVD reset must end before the external reset ends).

<3> The TOOL0 pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete the baud rate setting.

Remark tSUINIT: The segment shows that it is necessary to finish specifying the initial communication settings within 100 ms from 

when the external resets end.

tSU: How long from when the TOOL0 pin is placed at the low level until a pin reset ends

tHD: How long to keep the TOOL0 pin at the low level from when the external resets end 

(excluding the processing time of the firmware to control the flash memory)

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit

How long from when an external reset ends until the 

initial communication settings are specified

tSUINIT POR and LVD reset must end 

before the external reset ends.

100 ms

How long from when the TOOL0 pin is placed at the 

low level until an external reset ends

tSU POR and LVD reset must end 

before the external reset ends.

10 μs

How long the TOOL0 pin must be kept at the low 

level after an external reset ends

(excluding the processing time of the firmware to 

control the flash memory)

tHD POR and LVD reset must end 

before the external reset ends.

1 ms

RESET

TOOL0

<1> <2> <3>

tSU

<4>

tSUINIT

723 µs + tHD

processing
time

00H reception
(TOOLRxD, TOOLTxD mode)
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R5F104LCAFP, R5F104LDAFP, R5F104LEAFP, R5F104LFAFP, R5F104LGAFP, R5F104LHAFP, R5F104LJAFP

R5F104LCDFP, R5F104LDDFP, R5F104LEDFP, R5F104LFDFP, R5F104LGDFP, R5F104LHDFP, R5F104LJDFP

R5F104LCGFP, R5F104LDGFP, R5F104LEGFP, R5F104LFGFP, R5F104LGGFP, R5F104LHGFP, R5F104LJGFP

y

e
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HD
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NOTE

1.Dimensions “   1” and “   2” do not include mold flash.

2.Dimension “   3” does not include trim offset.

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

P-LQFP64-14x14-0.80 PLQP0064GA-A P64GC-80-GBW-1 0.7

0.80

0.20

0.10

e

x

y
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R5F104MKAFB, R5F104MLAFB

R5F104MKGFB, R5F104MLGFB
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R5F104PKAFB, R5F104PLAFB

R5F104PKGFB, R5F104PLGFB

Terminal cross section

b1

c 1

bp

c

2.

1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.

NOTE)

DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Index mark

x

1 25

26

50

5175

76

100

F

*1

*3

*
2

Z
E

ZD

E

D

HD

H
E

bp

Detail F

L1

A
2

A
1 L

A

c

L1

ZE

ZD

c1

b1

bp

A1

HE

HD

y 0.08

e 0.5

c

0° 8°

x

L 0.35 0.5 0.65

0.05 0.1 0.15

A 1.7
15.8 16.0 16.2

15.8 16.0 16.2

A2 1.4

E 13.9 14.0 14.1

D 13.9 14.0 14.1

Reference
Symbol

Dimension in Millimeters

Min Nom Max

0.15 0.20 0.25

0.09 0.145 0.20

0.08

1.0

1.0

0.18

0.125

1.0

Previous CodeJEITA Package Code RENESAS Code

PLQP0100KB-A 100P6Q-A / FP-100U / FP-100UV

MASS[Typ.]

0.6gP-LFQFP100-14x14-0.50

e

y S

S


