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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"

Obsolete

RL78

16-Bit

32MHz

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
22

48KB (48K x 8)

FLASH

4K x 8

5.5K'x 8

1.6V ~ 5.5V

A/D 8x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

32-LQFP

32-LQFP (7x7)
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RL78/G14

1. OUTLINE

(5/5)

Pin count

Package

Fields of Application Note

Ordering Part Number

80 pins

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

A

R5F104MFAFB#V0, R5F104MGAFB#V0, R5F 104MHAFB#V0, R5F104MJAFB#V0
R5F104MFAFB#X0, R5F104MGAFB#X0, R5F 104MHAFB#X0, R5F 104MJAFB#X0
R5F104MKAFB#30, R5F104MLAFB#30

R5F104MKAFB#50, R5F104MLAFB#50

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

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

R5F104MFGFB#V0, R5F 104MGGFB#V0, R5F104MHGFB#V0, R5F 104MJGFB#V0
R5F104MFGFB#X0, R5F 104MGGFB#X0, R5F104MHGFB#X0, R5F 104MJGFB#X0
R5F104MKGFB#30, R5F104MLGFB#30

R5F104MKGFB#X0, R5F104MLGFB#50

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

R5F104MFAFA#V0, R5F 104MGAFA#V0, R5F 104MHAFA#V0, R5F 104MJAFA#V0
RS5F104MFAFA#X0, R5F 104MGAFA#X0, R5F 104MHAFA#X0, R5F 104MJAFA#X0
R5F104MKAFA#30, R5F 104MLAFA#30

R5F104MKAFA#50, R5F 104MLAFA#50

R5F104MFDFA#V0, R5F 104MGDFA#V0, R5F104MHDFA#V0, R5F 104MJDFA#V0

R5F104MFDFA#X0, R5F 104MGDFA#X0, R5F 104MHDFA#X0, R5F 104MJDFA#X0

R5F104MFGFA#V0, R5F104MGGFA#V0, R5F104MHGFA#V0, R5F104MJGFA#V0
R5F104MFGFA#X0, R5F104MGGFA#X0, R5F104MHGFA#X0, R5F104MJGFA#X0
R5F104MKGFA#30, R5F104MLGFA#30

R5F104MKGFA#50, R5F 104MLGFA#50

100 pins

100-pin plastic LFQFP
(14 x 14 mm, 0.5 mm pitch)

R5F104PFAFB#V0, R5F 104PGAFB#V0, R5F104PHAFB#V0, R5F 104PJAFB#V0
RS5F104PFAFB#X0, R5F 104PGAFB#X0, R5F 104PHAFB#X0, R5F 104PJAFB#X0
R5F104PKAFB#30, R5F 104PLAFB#30

R5F104PKAFB#50, R5F 104PLAFB#50

R5F104PFDFB#V0, R5F104PGDFB#V0, R5F104PHDFB#V0, R5F 104PJDFB#V0

R5F104PFDFB#X0, R5F 104PGDFB#X0, R5F104PHDFB#X0, R5F104PJDFB#X0

R5F104PFGFB#V0, R5F104PGGFB#V0, R5F104PHGFB#V0, R5F104PJGFB#V0
R5F104PFGFB#X0, R5F104PGGFB#X0, R5F104PHGFB#X0, R5F104PJGFB#X0
R5F104PKGFB#30, R5F 104PLGFB#30

R5F104PKGFB#50, R5F 104PLGFB#50

100-pin plastic LQFP
(14 x 20 mm, 0.65 mm pitch)

R5F104PFAFA#V0, R5F104PGAFA#V0, R5F 104PHAFA#V0, R5F 104PJAFA#V0
RS5F104PFAFA#X0, R5F104PGAFA#X0, R5F 104PHAFA#X0, R5F 104PJAFA#X0
R5F104PKAFA#30, R5F104PLAFA#30

R5F104PKAFA#50, R5F104PLAFA#50

R5F104PFDFA#V0, R5F104PGDFA#V0, R5F 104PHDFA#V0, R5F104PJDFA#V0

R5F104PFDFA#X0, R5F104PGDFA#X0, R5F 104PHDFA#X0, R5F104PJDFA#X0

R5F104PFGFA#V0, R5F104PGGFA#V0, R5F104PHGFA#V0, R5F104PJGFA#VO0
R5F104PFGFA#X0, R5F104PGGFA#X0, R5F104PHGFA#X0, R5F 104PJGFA#X0
R5F104PKGFA#30, R5F104PLGFA#30

R5F104PKGFA#50, R5F104PLGFA#50

Note
Caution

For the fields of application, refer to Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G14.
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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RL78/G14

1. OUTLINE

1.3.2  32-pin products

* 32-pin plastic HWQFN (5 x 5 mm, 0.5 mm pitch)

exposed die pad

[~—0O P15/PCLBUZ1/SCK20/SCL20/TRDIOBO0/(SDAAQ)

N [=—=0O P10/SCK11/SCL11/TRDIOD1
& =—0O P11/SI11/SDA11/TRDIOC1

Nle =0 P13/TxD2/SO20/TRDIOA1/IVCMP1 Nt

N [+—=0O P14/RxD2/S120/SDA20/TRDIOD0/(SCLAO)

& [=——0 P16/TI01/TO01/INTP5/TRDIOCO/IVREF0 “**/(RXDO0)
J——0 P17/TI02/TO02/TRDIOAO/TRDCLK/IVCMPO N'*/(TXDO)

N|=— =0 P12/SO11/TRDIOB1/IVREF1 N

19
P147/ANIM8/VCOUTI N O=—125\ _ _ _ _ _ _ 16/~——=0O P51/INTP2/SO00/TxDO/TOOLTXD/TRGIOB
P23/ANI3/ANO1 Noe O=—{26 | —: 15~——=0 P50/INTP1/SI00/RxDO/TOOLRXD/SDA00/TRGIOA/(TRJOO)
P22/ANI2/ANOQ No® O=—={27 | | 14=——=0 P30/INTP3/SCK00/SCLO0/TRJOO
P21/ANI1/AVReFM O=—=128 | RL78/G14 13l«——=0 p70
P20/ANIO/AVRerp O=——=129 | (Top View) | 12i~——=0 p31/TI03/TO03/INTP4/PCLBUZO0/(TRJIOO0)
PO1/ANI16/TO00/RXxD1/TRGCLKB/TRJIO0 O~—{30 | | Mp—0 P62/5S100
POO/ANI17/TI00/TxD1/TRGCLKA/(TRJO0) O N _ | 10}———=0O P61/SDAAO
Note 32 9
P120/ANIHONVCOUTO ™ O=—=i32 - 0 o o o 91«0 P60/SCLAD
L OO0O0OO0OO0O0
oo X~ O 9a
glaEgsg =S
OWwZ XN
Eles Wy
g 28
o ]
N
o
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 uF).

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 1/O redirection register 0, 1

(PIORO, 1).

Remark 3. Itis recommended to connect an exposed die pad to Vss.

R01DS0053EJ0330 Rev. 3.30
Aug 12, 2016
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RL78/G14

1. OUTLINE

1.3.3

36-pin products
* 36-pin plastic WFLGA (4 x 4 mm, 0.5 mm pitch)

Top View Bottom View
O RO RGRGRG R 6 ONONONO;
SRORORGRORY: 5 ONONONONONE
‘RL7BIG14 4 ONOCHONONONO
(Top:View): 3 ORORONONONG)
‘ SRGRGRY: 2 ONONONONONO)
SR GEGREGEG 1 OO0O0O0
BN L
A B\C D E F E D C B A
INDEX MARK
A B C D E F
P60/SCLAO VoD P121/X1 P122/X2/EXCLK | P137/INTPO P40/TOOLO
6
P62/SSI00 P61/SDAAO Vss REGC RESET P120/ANI19/
5 VCOUTO Note
P72/S0O21 P71/S121/ P14/RxD2/S120/ | P31/TI03/TO03/ | POO/TI00/TxD1/ | P0O1/TO00/
4 SDA21 SDA20/TRDIODO/ | INTP4/PCLBUZ0/ | TRGCLKA/ RxD1/TRGCLKB/
(SCLAO) (TRJIOO) (TRJOO) TRJIOO
P50/INTP1/ P70/SCK21/ P15/PCLBUZ1/ P22/ANI2/ P20/ANI0/ P21/ANI1/
SI100/RxDO/ SCL21 SCK20/SCL20/ ANOO Note AVREFP AVREFM
3 | TOOLRxD/ TRDIOBO/
SDAOO/TRGIOA/ (SDAAD)
(TRJOO)
P30/INTP3/ P16/T101/TO01/ P12/SO11/ P11/S111/ P24/ANI4 P23/ANI3/
5 SCKO00/SCL00/ INTP5/TRDIOCO/ | TRDIOB1/ SDA11/ ANO1 Note
TRJOO IVREFQ Note/ IVREF1 Note TRDIOC1
(RXDO)
P51/INTP2/ P17/T102/TO02/ P13/TxD2/ P10/SCK11/ P147/ANI18/ P25/ANI5
SO00/TxD0/ TRDIOAO/ SO20/TRDIOA1/ | SCL11/ VCOUT1 Note
1 | TOOLTxD/ TRDCLK/ IVCMP1 Note TRDIOD1
TRGIOB IVCMPQ Note/
(TXDO0)
A B C D E F
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 uF).

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 1/O redirection register 0, 1

(PIORO, 1).

R01DS0053EJ0330 Rev. 3.30
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RL78/G14

1. OUTLINE

[44-pin, 48-pin, 52-pin, 64-pin products (code flash memory 16 KB to 64 KB)]
This outline describes the functions at the time when Peripheral I1/O redirection register 0, 1

Caution

(PIORO, 1) are set to 00H.

(1/2)
44-pin 48-pin 52-pin 64-pin
ltem R5F104Fx R5F104Gx R5F104Jx R5F104Lx
(x=A,CtoE) (x=A,CtoE) (x=CtoE) (x=CtoE)
Code flash memory (KB) 16 to 64 16 to 64 32 to 64 32to 64
Data flash memory (KB) 4 4 4 4
RAM (KB) 2.51t0 5.5 Note 2.51t0 5.5 Note 4 to 5.5 Note 4 to 5.5 Note

Address space

1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1t0 20 MHz (Vbbb = 2.7 to 5.5 V),

1to 16 MHz (Vbp = 2.4 to 5.5 V),

1to 8 MHz (Vbp =1.8t0 5.5 V),

1to4 MHz (Vbbb =1.6t0 5.5 V)

HS (high-speed main) mode:
HS (high-speed main) mode:
LS (low-speed main) mode:

LV (low-voltage main) mode:

High-speed on-chip
oscillator clock (fiH)

HS (high-speed main) mode:
HS (high-speed main) mode:

110 32 MHz (Vbbb = 2.7 to 5.5 V),
1t0 16 MHz (Vbb = 2.4 to 5.5 V),
LS (low-speed main) mode: 1to 8 MHz (Vop = 1.8t0 5.5V),
LV (low-voltage main) mode: 1to4 MHz (Vbbb =1.6t0 5.5V)

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS) 32.768 kHz

Low-speed on-chip oscillator clock

15 kHz (TYP.): VbD=1.6t0 5.5V

General-purpose register

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

0.03125 ps (High-speed on-chip oscillator clock: fiH = 32 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

« Data transfer (8/16 bits)

» Adder and subtractor/logical operation (8/16 bits)

» Multiplication (8 bits x 8 bits, 16 bits x 16 bits), Division (16 bits = 16 bits, 32 bits + 32 bits)
» Multiplication and Accumulation (16 bits x 16 bits + 32 bits)

* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/0 port Total 40 44 48 58
CMOS I/0 31 34 38 48
CMOS input 5 5 5 5
CMOS output — 1 1 1
N-ch open-drain /O 4 4 4 4
(6 V tolerance)

Timer 16-bit timer 8 channels

(TAU: 4 channels, Timer RJ: 1 channel, Timer RD: 2 channels, Timer RG: 1 channel)

Watchdog timer 1 channel
Real-time clock 1 channel
(RTC)
12-bit interval timer | 1 channel

Timer output

Timer outputs: 13 channels
PWM outputs: 9 channels

RTC output

1
* 1 Hz (subsystem clock: fsus = 32.768 kHz)

(Note is listed on the next page.)

R01DS0053EJ0330 Rev. 3.30
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RL78/G14 1. OUTLINE

(2/12)
44-pin 48-pin 52-pin 64-pin
ltem R5F104Fx R5F104Gx R5F104Jx R5F104Lx
(x=FtoH,J) (x=FtoH,J) (x=FtoH,J) (x=FtoH,J)
Clock output/buzzer output 2 2 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: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter 10 channels 10 channels 12 channels 12 channels
D/A converter 2 channels

Comparator 2 channels

Serial interface [44-pin products]

« CSI: 1 channel/lUART (UART supporting LIN-bus): 1 channel/simplified I12C: 1 channel

« CSI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

+ CSI: 2 channels/UART: 1 channel/simplified I12C: 2 channels

[48-pin, 52-pin products]

« CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified I2C: 2 channels
« CSI: 1 channel/lUART: 1 channel/simplified 12C: 1 channel

« CSI: 2 channels/UART: 1 channel/simplified 12C: 2 channels

[64-pin products]

« CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 2 channels
« CSI: 2 channels/UART: 1 channel/simplified 12C: 2 channels

+ CSI: 2 channels/UART: 1 channel/simplified I2C: 2 channels

12C bus 1 channel 1 channel 1 channel 1 channel

Data transfer controller (DTC) 31 sources 32 sources 33 sources
Event link controller (ELC) Event input: 22

Event trigger output: 9
Vectored inter- Internal 24 24 24 24
rupt sources External 7 10 12 13
Key interrupt 4 6 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
« Internal reset by RAM parity error

« Internal reset by illegal-memory access

Power-on-reset circuit * Power-on-reset: 1.51 £0.04 V (TA = 40 to +85°C)
1.51 £0.06 V (TAa = —40 to +105°C)

» Power-down-reset: 1.50 +0.04 V (Ta = -40 to +85°C)
1.50 £0.06 V (TAa = —40 to +105°C)

Voltage detector 1.63 V t0 4.06 V (14 stages)
On-chip debug function Provided
Power supply voltage Vob =1.6t0 5.5V (Ta =-40 to +85°C)

VoD =2.410 5.5V (TAa =-40 to +105°C)

Operating ambient temperature Ta = -40 to +85°C (A: Consumer applications, D: Industrial applications),
TA = -40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution is not issued by emulation with the in-circuit emulator or on-chip debug
emulator.
RO1DS0053EJ0330 Rev. 3.30 RENESAS Page 45 of 208
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RL78/G14

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

(3) Flash ROM: 384 to 512 KB of 48- to 100-pin products

(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, VSsS = EVSso = EVsSs1 =0 V) (212)
Parameter | Symbol Conditions MIN. TYP. MAX. | Unit
Supply cur- | Ibp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.93 3.32 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.93 332
fHoco = 32 MHz, Vop=5.0V 0.5 2.63
fin = 32 MHz Note 4 Voo =3.0V 05 | 263
froco = 48 MHz, Vob=5.0V 0.72 2.60
fin = 24 MHz Note 4 VDD =3.0V 072 | 260
fHoco = 24 MHz, Vob=5.0V 0.42 2.03
fir = 24 MHz Note 4 VoD =3.0V 042 | 203
fHoco = 16 MHz, Vop=5.0V 0.39 1.50
fin = 16 MHz Note 4 Voo =3.0V 039 | 150
LS (low-speed main) | fHoco = 8 MHz, Vop =3.0V 270 800 UA
mode Nete 7 fi = 8 MHz Note 4 VDD =20V 270 | 800
LV (low-voltage main) |fHoco =4 MHz, Vob =3.0V 450 755 A
mode Note 7 fir = 4 MHz Note 4 VoD =2.0V 450 | 755
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.31 1.69 mA
mode Note 7 Vop = 5.0V Resonator connection 0.41 1.91
fux = 20 MHz Note 3, Square wave input 0.31 1.69
Vop=3.0V Resonator connection 0.41 1.91
fmx = 10 MHz Note 3, Square wave input 0.21 0.94
Vop =5.0V Resonator connection 0.26 1.02
fux = 10 MHz Note 3, Square wave input 0.21 0.94
Vop = 3.0V Resonator connection 0.26 1.02
LS (low-speed main) | fux =8 MHz Note 3, Square wave input 110 610 UA
mode Note 7 Vop =3.0V Resonator connection 150 660
fuMx = 8 MHz Note 3, Square wave input 110 610
Vop =2.0V Resonator connection 150 660
Subsystem clock oper- | fsus = 32.768 kHz Note 5. | Square wave input 0.31 A
ation Ta=-40°C Resonator connection 0.50
fsus = 32.768 kHz Note 5 | Square wave input 0.38 0.76
Ta=+25°C Resonator connection 0.57 | 0.95
fsus = 32.768 kHz Note 5, Square wave input 0.47 3.59
Ta=+50°C Resonator connection 0.70 3.78
fsus = 32.768 kHz Note 5 | Square wave input 0.80 6.20
Ta=+70°C Resonator connection 1.00 6.39
fsus = 32.768 kHz Note 5 | Square wave input 1.65 10.56
Ta=+85°C Resonator connection 1.84 | 10.75
Ibp3 STOP mode | Ta =-40°C 0.19 A
Note® | Noted Ta=+25°C 030 | 059
Ta = +50°C 0.41 3.42
Ta=+70°C 0.80 6.03
Ta = +85°C 1.53 10.39

(Notes and Remarks are listed on the next page.)
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.5 Peripheral Functions Characteristics

AC Timing Test Points

VIH/VOH > Test points < VIH/VOH
ViL/VoL Viu/VoL

2.5.1  Serial array unit

(1) During communication at same potential (UART mode)
(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter | Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
Mode Mode Mode
MIN. MAX. MIN. MAX. MIN. MAX.
Transfer rate 24V <EVDD0<5.5V fmck/6 Note 2 fmck/6 fmck/6 bps
Note 1 Theoretical value of the 53 1.3 06 | Mbps

maximum transfer rate
fmck = fcLk Note 3

1.8V<EVDD0<5.5V fmck/6 Note 2 fMCK/6 fMCK/6 bps

Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = foLk Note 3

1.7V <EVDD0<5.5V fmck/6 Note 2 fmck/6 Note 2 fmck/6 bps

Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = foLk Note 3

1.6 V<EVDD0<5.5V — fmck/6 Note 2 fmck/6 bps

Theoretical value of the — 1.3 0.6 Mbps
maximum transfer rate

fmck = fcLk Note 3

Note 1. Transfer rate in the SNOOZE mode is 4800 bps only.
However, the SNOOZE mode cannot be used when FRQSEL4 = 1.
Note 2. The following conditions are required for low voltage interface when EVbbDo < VDD.
2.4V <EVpDo < 2.7 V: MAX. 2.6 Mbps
1.8 V< EVpDo < 2.4 V: MAX. 1.3 Mbps
1.6 V<EVDDO < 1.8 V: MAX. 0.6 Mbps
Note 3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode: 32 MHz (2.7 V <VbpD <5.5V)
16 MHz (2.4 V <VbD <5.5V)
LS (low-speed main) mode: 8 MHz (1.8V<VDD<5.5V)
LV (low-voltage main) mode: 4 MHz (1.6 V<VDD <5.5V)

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).

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 83 of 208
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output, corre-
sponding CSI00 only)
(TA =-40to +85°C, 2.7 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) mode main) mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time tkey1 tkey1 2 2/fcik | 4.0 V< EVopo<5.5V 62.5 250 500 ns
27V <EVpD0o<55V 83.3 250 500 ns
SCKp high-/low-level tKH1, 40V<EVbD0<55V tkevy1/2 -7 tkey1/2 - 50 tkey1/2 - 50 ns
width W 27V <EVonn<55V tkoy1/2 - 10 tkey1/2 - 50 tkey1/2 - 50 ns
Slp setup time (to SCKp?) | tsik1 40V <EVbp0<55V 23 110 110 ns
Note ! 27V <EVono <55V 33 110 110 ns
Slp hold time (from ks 2.7V <EVbpo<55V 10 10 10 ns
SCKpt) Note 2
Delay time from SCKp| to | tkso1 C =20 pF Note 4 10 10 10 ns
SOp output Note 3

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp 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 Slp 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?1” 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 Slp 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. This value is valid only when CSI0Q’s peripheral I/O redirect function is not used.

Remark 2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)

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))
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(6) Communication at different potential (1.8 V, 2.5V, 3V) (UART mode)

(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, VSsS = EVSso = EVsSs1 =0 V) (212)
Parameter | Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.
Transfer transmission | 4.0V < EVbboo<5.5V, Note 1 Note 1 Note 1 bps
rate 27V<Vb<40V
Theoretical value of the 2.8 Note 2 2.8 Note 2 2.8 Note 2 Mbps

maximum transfer rate
Cb =50 pF, Ro = 1.4 kQ,
Vb=27V

.7V <EVbpo<4.0V, Note 3 Note 3 Note 3 bps
3VSWw<27V

NN

Theoretical value of the 1.2 Note 4 1.2 Note 4 1.2Note4 | Mbps
maximum transfer rate
Cb =50 pF, Ro = 2.7 kQ,
Vb=23V

8V <EVpp0o<3.3V, Notes 5, 6 Notes 5, 6 Notes 5, 6 bps
BVSVb<20V

N

Theoretical value of the 0.43 Note 7 0.43 Note 7 0.43 Note 7 | Mbps
maximum transfer rate
Cb =50 pF, Rb = 5.5 kQ,
Vb=1.6V

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 4.0 V< EVbbo<5.5V and 2.7V <Vb<4.0V

1

Maximum transfer rate = [bps]

{-Cbeben(1-£)}x3
Vb

S {-CoxRoxIn (1- 2.2 )
Transfer rate x 2 Vb
Baud rate error (theoretical value) = x 100 [%]
1

———— ) x Number of transferred bits
Transfer rate

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

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. 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 <EVbp0o <4.0Vand 2.3V <Vb<2.7V

1
Maximum transfer rate = [ops]
{-CbxRbxIn(1- 2.0 N x3
Vb
1 (CoxRexi(1-22
Transfer rate x 2 Vb
Baud rate error (theoretical value) = % 100 [%]
1

——— ) x Number of transferred bits
Transfer rate

* This value is the theoretical value of the relative difference between the transmission and reception sides
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn = 1.)

tkey1
tKL1 tKH1
SCKp \
N \
tsiK1 tksi1
Slp Input data
tKsO1
SOp Output data

CSI mode serial transfer timing (master mode) (during communication at different potential)
(When DAPmn =0 and CKPmn =1, or DAPmn =1 and CKPmn =0.)

tkey1
tKH1 tKL1
SCKp / /
N\
tsIK1 tksi1
Slp Input data
tkso1
SOp Output data

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, 3to 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.
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn = 1.)

tkcy2

tkL2 tKH2
/
SCKp
X n
tsik2 tksi2
Slp Input data
tks02
SOp Output data

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =1, or DAPmn =1 and CKPmn =0.)

tkcy2
tKH2 tKL2
/ /
SCKp /
N
tsik2 tKsI2
Slp Input data
tks02
SOp Output data

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, 3to 5, 14)
Remark 2. CSIO1 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.
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) I12C fast mode
(TA =-40to +85°C, 1.6 V < EVDD0O = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage | Unit
main) mode main) mode main) mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCLAO clock frequency fscL Fast mode: 2.7V <EVbpo<55V 0 400 0 400 0 400 kHz
fe=3.5MHz I g\ < EVono <55V 0 400 0 400 0 400 | kHz
Setup time of restart condi- | tsu:stA | 2.7 V<EVbD0<5.5V 0.6 0.6 0.6 us
tion 1.8V <EVopo<5.5V 0.6 0.6 0.6 us
Hold time Note 1 tHD:sTA | 2.7V <EVDD0< 5.5V 0.6 0.6 0.6 us
1.8V<EVDD0<55V 0.6 0.6 0.6 us
Hold time when SCLAOQ = “L” | tow 2.7V <EVppo<55V 1.3 1.3 1.3 us
1.8V <EVDD0< 5.5V 1.3 1.3 1.3 us
Hold time when SCLAOQ = “H” | tHigH 27V <EVbpo<55V 0.6 0.6 0.6 us
1.8 V<EVDD0< 55V 0.6 0.6 0.6 us
Data setup time (reception) |tsu:patr [2.7 V<EVbpo<5.5V 100 100 100 ns
1.8V<EVDD0<55V 100 100 100 ns
Data hold time (transmission) | tHp:pat | 2.7 V < EVpbpo < 5.5V 0 0.9 0 0.9 0 0.9 us
Note 2 1.8V <EVooo <55V 0 0.9 0 0.9 0 09 | us
Setup time of stop condition | tsu:sto | 2.7 V<EVbp0<5.5V 0.6 0.6 0.6 us
1.8 V<EVDD0< 55V 0.6 0.6 0.6 us
Bus-free time tBUF 2.7V <EVpp0<55V 1.3 1.3 1.3 us
1.8V<EVDD0<55V 1.3 1.3 1.3 us
Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)

timing.
Caution  The values in the above table are applied even when bit 2 (PIOR02) in the peripheral 1/O redirection register 0
(PIORO) is 1. At this time, the pin characteristics (loHz1, loL1, VoH1, VoL1) must satisfy the values in the redirect

destination.

Remark  The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at
that time in each mode are as follows.

Fast mode: Cb = 320 pF, Rb = 1.1 kQ
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/5)
ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Output current, low Note 1 loL1 Per pin for P00 to P0G, 8.5 mA
P10 to P17, P30, P31, Note 2

P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P100 to P102, P110,
P111, P120, P130, P140 to P147

Per pin for P60 to P63 15.0 mA
Note 2
Total of POO to P04, P40 to P47, |4.0V <EVbpo<5.5V 40.0 mA
P102, P120, P130, P140to P145 |5 7\ < EVbpo < 4.0 V 15.0 mA
o/ Note 3
(When duty < 70% To =) 2.4V <EVopo < 2.7 V 90 | mA
Total of P05, P06, P10 to P17, 40V <EVDD0<55V 40.0 mA
P30, P31, P50 to P57, 2.7V <EVbD0<4.0V 350 | mA
P60 to P67, P70 to P77,
° © 2.4V <EVDD0< 2.7 V 200 | mA
P80 to P87, P100, P101, P110,
P111, P146, P147
(When duty < 70% Note 3)
Total of all pins 80.0 mA
(When duty < 70% Note 3)
loL2 Per pin for P20 to P27, 0.4 mA
P150 to P156 Note 2
Total of all pins 24V <VbD<55V 5.0 mA
(When duty < 70% Note 3)
Note 1. Value of current at which the device operation is guaranteed even if the current flows from an output pin to the EVsso,
EVss1, and Vss pins.
Note 2. Do not exceed the total current value.
Note 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 = (loL x 0.7)/(n x 0.01)
<Example> Where n = 80% and loL = 10.0 mA
Total output current of pins = (10.0 x 0.7)/(80 x 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.

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 131 of 208
Aug 12, 2016



RL78/G14

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

(3) Flash ROM: 384 to 512 KB of 48- to 100-pin products

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. MAX. | Unit
Supply cur- | Ibp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.93 5.16 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.93 516
fHoco = 32 MHz, Voo =5.0V 0.5 4.47
fin = 32 MHz Note 4 Voo =3.0V 05 | 447
froco = 48 MHz, Vob=5.0V 0.72 4.08
fin = 24 MHz Note 4 VDD =3.0V 072 | 408
fHoco = 24 MHz, Vbob=5.0V 0.42 3.51
fir = 24 MHz Note 4 VoD =3.0V 042 | 351
fHoco = 16 MHz, Vop=5.0V 0.39 2.38
fin = 16 MHz Note 4 Voo =3.0V 039 | 238
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.31 2.83 mA
mode Note 7 Vop =35.0V Resonator connection 0.41 2.92
fmx = 20 MHz Note 3, Square wave input 0.31 2.83
Vop =3.0V Resonator connection 0.41 2.92
fux = 10 MHz Note 3, Square wave input 0.21 1.46
Vop = 5.0V Resonator connection 0.26 1.57
fux = 10 MHz Note 3, Square wave input 0.21 1.46
Vop =3.0V Resonator connection 0.26 1.57
Subsystem clock oper- | fsus = 32.768 kHz Note 5, Square wave input 0.31 0.76 A
ation Ta=-40°C Resonator connection 050 | 0.95
fsus = 32.768 kHz Note 5 | Square wave input 0.38 0.76
Ta=+25°C Resonator connection 0.57 0.95
fsus = 32.768 kHz Note 5. | Square wave input 0.47 3.59
Ta=+50°C Resonator connection 0.70 | 3.78
fsus = 32.768 kHz Note 5, Square wave input 0.80 6.20
Ta=+70°C Resonator connection 1.00 6.39
fsus = 32.768 kHz Note 5 | Square wave input 1.65 10.56
Ta=+85°C Resonator connection 1.84 | 10.75
fsus = 32.768 kHz Note 5 | Square wave input 8.00 65.7
Ta=+105°C Resonator connection 8.00 | 65.7
Ibp3 STOP mode | Ta =-40°C 0.19 0.63 A
Note® | Noted Ta=+25°C 030 | 063
Ta = +50°C 0.41 3.47
Ta=+70°C 0.80 6.08
Ta = +85°C 1.53 10.44
Ta =+105°C 6.50 67.14
(Notes and Remarks are listed on the next page.)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

CSI mode connection diagram (during communication at different potential

<Master> Vb Vb
SCKp - SCK

RL78 microcontroller  Slp SO User's device
SOp Si

Remark 5. Rb[Q2]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load capacitance,
Vb[V]: Communication line voltage

Remark 6. 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, 3to 5, 14)

Remark 7. 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 8. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential. Use other CSI for
communication at different potential.

R01DS0053EJ0330 Rev. 3.30 RENESAS Page 169 of 208
Aug 12, 2016



RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage (-)
= AVReErM/ANI1 (ADREFM = 1), target pin: ANIO, ANI2 to ANI14, ANI16 to ANI20

(TA=-40to0 +105°C, 2.4V <VDD<55V, 1.6 V<EVDD = EVDD1 < VDD, VsS = EVsso = EVss1=0V,
Reference voltage (+) = VBGR Note 3 Reference voltage (-) = AVREFM = 0 V Note 4 HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv | 8-bit resolution 24V <VpD<55V 17 39 us
Zero-scale error Notes 1,2 Ezs |8-bitresoluton |24V <Vbp<55V +0.60 % FSR
Integral linearity error Note 1 ILE |8-bitresolution |[2.4V<Vbp<55V 2.0 LsSB
Differential linearity error Note 1| DLE | 8-bit resolution |24V <VbD<55V 1.0 LSB
Analog input voltage VAIN 0 VBGR Note 3 \Y;

Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (% FSR) to the full-scale value.
Note 3. Refer to 3.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
Note 4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add +0.35%FSR to the MAX. value when reference voltage (-) = AVREFM.
Integral linearity error: Add +0.5 LSB to the MAX. value when reference voltage (-) = AVREFM.
Differential linearity error: Add 10.2 LSB to the MAX. value when reference voltage (-) = AVREFM.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.6.6 LVD circuit characteristics

(1) Reset Mode and Interrupt Mode
(TA =-40to +105°C, VPDR< VDD <5.5V,Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Voltage detection | Supply voltage level | VLvbo Rising edge 3.90 4.06 4.22 \Y
threshold Falling edge 3.83 3.98 413

VLvD1 Rising edge 3.60 3.75 3.90 \Y

Falling edge 3.53 3.67 3.81 \%

VLwvD2 Rising edge 3.01 3.13 3.25 \Y

Falling edge 2.94 3.06 3.18 \%

VLvD3 Rising edge 2.90 3.02 3.14 \Y

Falling edge 2.85 2.96 3.07 \%

VLvD4 Rising edge 2.81 2.92 3.03 \Y

Falling edge 2.75 2.86 2.97 \%

VLvD5 Rising edge 2.70 2.81 2.92 \Y

Falling edge 2.64 2.75 2.86 \%

VLvD6 Rising edge 2.61 2.71 2.81 \Y

Falling edge 2.55 2.65 2.75 \%

Vwvp7 Rising edge 2.51 2.61 2.71 \Y

Falling edge 2.45 2.55 2.65 \%

Minimum pulse width tw 300 us

Detection delay time 300 us
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.10 Timing of Entry to Flash Memory Programming Modes

(TA =-40to +105°C, 2.4 V <EVDDO = EVDD1 < VDD £ 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
How long from when an external reset ends until the |tsuinT | POR and LVD reset must end 100 ms
initial communication settings are specified before the external reset ends.
How long from when the TOOLDO pin is placed at the |tsu POR and LVD reset must end 10 us
low level until an external reset ends before the external reset ends.
How long the TOOLO pin must be kept at the low tHD POR and LVD reset must end 1 ms
level after an external reset ends before the external reset ends.
(excluding the processing time of the firmware to
control the flash memory)

<1> <2> <3> <4>
RESET
72;5:3;:1% OOH reception
Processing | +ooLRxD, TOOLTXD mode)
) time
TOOLO \ [ ...
tsu tsuiNnIT

<1> The low level is input to the TOOLO pin.
<2> The external reset ends (POR and LVD reset must end before the external reset ends).
<3> The TOOLO 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  tsuin: 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 TOOLDO pin is placed at the low level until a pin reset ends
tHD: How long to keep the TOOLDO pin at the low level from when the external resets end
(excluding the processing time of the firmware to control the flash memory)
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4. PACKAGE DRAWINGS

4.7

52-pin products

R5F104JCAFA, R5F104JDAFA, R5F104JEAFA, R5F104JFAFA, RSF104JGAFA, R5F104JHAFA, R5F104JJAFA
R5F104JCDFA, R5F104JDDFA, R5F104JEDFA, R5F104JFDFA, R5F104JGDFA, R5F104JHDFA, R5F104JJDFA
R5F104JCGFA, R5F104JDGFA, R5F104JEGFA, R5F104JFGFA, R5F104JGGFA, R5F104JHGFA, R5F104JJGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP52-10x10-0.65

PLQP0052JA-A

P52GB-65-GBS-1

0.3

detail of lead end

T
I

A

NOTE

1.Dimensions “3¥1” and “%2” do not include mold flash.

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

HD
D-x-z
HHHHAHAAHAHHA
39 27 )
|40 26|
o |
o |
o |
o |
o i S
= + =+ E HE
o |
=i |
=i =i
=i =i
o i
o i
A7
A2
[ | \
I ; s
=l v | A1

i

L

(UNIT:mm)
ITEM DIMENSIONS
D 10.00+0.10

E 10.00+0.10
HD 12.00+0.20
HE 12.00+0.20
A 1.70 MAX.
A1 0.10+0.05
A2 1.40

b 0.32+0.05

c 0.145+0.055

L 0.50+0.15

6 0° to 8°

le] 0.65

X 0.13

y 0.10
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RL78/G14 4. PACKAGE DRAWINGS

R5F104MKAFB, R5F104MLAFB
R5F104MKGFB, R5F104MLGFB

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-LFQFP80-12x12-0.50 PLQP008OKB-A | 80P6Q-A 0.59

NOTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3' DOES NOT
INCLUDE TRIM OFFSET.

AR ARARRRRRRARARRER

O

4
=
&

]
c

Dimension in Millimeters

Terminal cross section Symeel | Min [ Nom | Max
D [11.9]12.0] 121

E [11.9] 12.0] 121
A | — [ 14| —

Q OF;
Hp | 13.8| 14.0| 14.2
RLLAGLLEELELEELELLL)! He | 13.8] 14.0] 14.2
o Index mark A — — 1.7
A1 0 ] 01]02

- by | 0.15] 0.20| 0.25
Jii 7T\ b1 — 1 0.18] —
SO NOAANOANARAOOOOAOONT A\ < o ¢ 10.09]0.145| 0.20

I o1 0.125

(EEEECLEEELREEEEELE

RAARRARARAARARAARARA

%
8

. Y S 8 0° | — [ 10°
] E. by = © < L 77 (€] — 05 | —
- L x | — | — 008
y |— | —10.08
Detail F Zp | — | 1.25] —
Ze | — | 1.25] —
L 03] 05|07
Lt | —]10] —
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