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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Obsolete

Core Processor RL78

Core Size 16-Bit

Speed 32MHz

Connectivity CSI, I²C, LINbus, UART/USART

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 82

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size 8K x 8

RAM Size 16K 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)

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f104pgafb-v0
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1.2 Ordering Information

Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G14

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

Packaging specification
#30: Tray (LFQFP, LQFP)
#U0: Tray (HWQFN, WFLGA, FLGA)
#V0: Tray (LFQFP, LQFP, LSSOP)
#50: Embossed Tape (LFQFP, LQFP)
#W0:Embossed Tape (HWQFN, WFLGA, FLGA)
#X0: Embossed Tape (LFQFP, LQFP, LSSOP)

R 5 F 1 0 4 L E A x x x F B # V 0

Package type:
SP: LSSOP, 0.65 mm pitch
FP: LQFP, 0.80 mm pitch
FA: LQFP, 0.65 mm pitch
FB: LFQFP, 0.50 mm pitch
NA:HWQFN, 0.50 mm pitch
LA: WFLGA, 0.50 mm pitch

FLGA, 0.50 mm pitch

ROM number (Omitted with blank products)

ROM capacity:
A: 16 KB
C: 32 KB
D: 48 KB
E: 64 KB
F: 96 KB
G: 128 KB
H: 192 KB
J: 256 KB
K: 384 KB
L: 512 KB

Part No.

Pin count:
A: 30-pin
B: 32-pin
C: 36-pin
E: 40-pin
F: 44-pin
G: 48-pin
J: 52-pin
L: 64-pin
M: 80-pin
P: 100-pin

RL78/G14

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product
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1.3.9 80-pin products

• 80-pin plastic LQFP (14 × 14 mm, 0.65 mm pitch)

• 80-pin plastic LFQFP (12 × 12 mm, 0.5 mm pitch)

Note Mounted on the 384 KB or more code flash memory products.

Caution 1. Make EVSS0 pin the same potential as VSS pin.

Caution 2. Make VDD pin the potential that is higher than EVDD0 pin.

Caution 3. 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. When using the microcontroller for an application where the noise generated inside the microcontroller must be reduced,

it is recommended to supply separate powers to the VDD and EVDD0 pins and connect the VSS and EVSS0 pins to

separate ground lines.

Remark 3. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register 0, 1

(PIOR0, 1).
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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = 
-40 to +105°C)

This chapter describes the following electrical specifications.

Target products G: Industrial applications TA = -40 to +105°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.

Caution 4. Please contact Renesas Electronics sales office for derating of operation under TA = +85 to +105°C.

Derating is the systematic reduction of load for the sake of improved reliability.

Remark When RL78/G14 is used in the range of TA = -40 to +85°C, see 2. ELECTRICAL SPECIFICATIONS (TA = -

40 to +85°C).
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CSI mode serial transfer timing (d uring communication at same potential)
(When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.)

CSI mode serial transfer timing (d uring 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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(Notes , Caution , and Remarks  are listed on the next page.)

(7) Communication at different  potential (1.8 V, 2.5 V, 3 V) (CSI mo de) (slave mode, SCKp... external clock
input)

(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 Note 1 tKCY2 4.0 V �  EVDD0 �  5.5 V, 
2.7 V �  Vb �  4.0 V

24 MHz < fMCK 28/fMCK ns

20 MHz < fMCK �  24 MHz 24/fMCK ns

8 MHz < fMCK �  20 MHz 20/fMCK ns

4 MHz < fMCK �  8 MHz 16/fMCK ns

fMCK �  4 MHz 12/fMCK ns

2.7 V �  EVDD0 < 4.0 V, 
2.3 V �  Vb �  2.7 V

24 MHz < fMCK 40/fMCK ns

20 MHz < fMCK �  24 MHz 32/fMCK ns

16 MHz < fMCK �  20 MHz 28/fMCK ns

8 MHz < fMCK �  16 MHz 24/fMCK ns

4 MHz < fMCK �  8 MHz 16/fMCK ns

fMCK �  4 MHz 12/fMCK ns

2.4 V �  EVDD0 < 3.3 V, 
1.6 V �  Vb �  2.0 V

24 MHz < fMCK 96/fMCK ns

20 MHz < fMCK �  24 MHz 72/fMCK ns

16 MHz < fMCK �  20 MHz 64/fMCK ns

8 MHz < fMCK �  16 MHz 52/fMCK ns

4 MHz < fMCK �  8 MHz 32/fMCK ns

fMCK �  4 MHz 20/fMCK ns

SCKp high-/low-level 
width

tKH2, tKL2 4.0 V �  EVDD0 �  5.5 V, 2.7 V �  Vb �  4.0 V tKCY2/2 - 24 ns

2.7 V �  EVDD0 < 4.0 V, 2.3 V �  Vb �  2.7 V tKCY2/2 - 36 ns

2.4 V �  EVDD0 < 3.3 V, 1.6 V �  Vb �  2.0 V tKCY2/2 - 100 ns

SIp setup time 
(to SCKp�9) Note 2

tSIK2 4.0 V �  EVDD0 �  5.5 V, 2.7 V �  Vb �  4.0 V 1/fMCK + 40 ns

2.7 V �  EVDD0 < 4.0 V, 2.3 V �  Vb �  2.7 V 1/fMCK + 40 ns

2.4 V �  EVDD0 < 3.3 V, 1.6 V �  Vb �  2.0 V 1/fMCK + 60 ns

SIp hold time 
(from SCKp�9) Note 3

tKSI2 1/fMCK + 62 ns

Delay time from SCKp�  
to SOp output Note 4

tKSO2 4.0 V �  EVDD0 �  5.5 V, 2.7 V �  Vb �  4.0 V, 
Cb = 30 pF, Rb = 1.4 k�

2/fMCK + 240 ns

2.7 V �  EVDD0 < 4.0 V, 2.3 V �  Vb �  2.7 V, 
Cb = 30 pF, Rb = 2.7 k�

2/fMCK + 428 ns

2.4 V �  EVDD0 < 3.3 V, 1.6 V �  Vb �  2.0 V, 
Cb = 30 pF, Rv = 5.5 k�

2/fMCK + 1146 ns
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Simplified I 2C mode connection diagram (during communication at different potential)

Simplified I 2C mode serial transfer timing (durin g communication at different potential)

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

Remark 2. r: IIC number (r = 00, 01, 10, 11, 20, 30, 31), g: PIM, 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 (m = 0, 1),
n: Channel number (n = 0, 2), mn = 00, 01, 02, 10, 12, 13)

RL78 microcontroller

SDAr

SCLr

User�s device

SDA

SCL

Vb

Rb

Vb

Rb

SDAr

SCLr

1/fSCL

tLOW tHIGH

tSU: DATtHD: DAT



RL78/G14 4. PACKAGE DRAWINGS

R01DS0053EJ0330 Rev. 3.30 Page 191 of 208
Aug 12, 2016

4.3 36-pin products
R5F104CAALA, R5F104CCALA, R5F104CDALA, R5F104CEALA, R5F104CFALA, R5F104CGALA
R5F104CAGLA, R5F104CCGLA, R5F104CDGLA, R5F104CEGLA, R5F104CFGLA, R5F104CGGLA

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

P-WFLGA36-4x4-0.50 PWLG0036KA-A P36FC-50-AA4-2 0.023
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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
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2012 Renesas Electronics Corporation. All rights reserved.
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c

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


