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16-Bit

32MHz

CSl, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
64

128KB (128K x 8)

FLASH

8K x 8

16K x 8

1.6V ~ 5.5V

A/D 17x8/10b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

80-LQFP

80-LQFP (14x14)

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"
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Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong


https://www.e-xfl.com/product/pdf/r5f104mgafa-v0-4435604
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RL78/G14 1. OUTLINE

* 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)
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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).
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RL78/G14 1. OUTLINE

* 48-pin plastic HWQFN (7 x 7 mm, 0.5 mm pitch)
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Note 1. Mounted on the 96 KB or more code flash memory products.
Note 2. Mounted on the 384 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.
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RL78/G14

1. OUTLINE

* 100-pin plastic LQFP (14 x 20 mm, 0.65 mm pitch)
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Mounted on the 384 KB or more code flash memory products.

Make EVsso, EVssi pins the same potential as Vss pin.
Make VbD pin the potential that is higher than EVbpo, EVDD1 pins (EVbbo = EVDD1).
Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller must be reduced,

P146/(INTP4)
P111

P110/(INTP11)

P101

P10/SCK11/SCL11/TRDIOD1
P11/S111/SDA11/TRDIOC1/(RXDO_1) "
P12/SO11/TRDIOB1/IVREF1/(INTP5)/(TxDO_1) "
P13/TxD2/SO20/TRDIOA1/IVCMP1
P14/RxD2/S120/SDA20/TRDIODO/(SCLAO)
P15/SCK20/SCL20/TRDIOBO/(SDAAO)

P16/TI01/TO01/INTP5/TRDIOCO/IVREF0/(SI00)/(RXDO)
P17/TI02/TO02/TRDIOAO/TRDCLK/IVCMPO/(SO00)/(TXDO)
P57/(INTP3)

P56/(INTP1)

P55/(PCLBUZ1)/(SCKO00)

P54/SCK31/SCL31

P53/S131/SDA31

P52/SO31

P51/SO00/TXDO/TOOLTXD/TRGIOB

P50/S100/RxD0/TOOLRXD/SDAO0/TRGIOA/(TRJOO)

it is recommended to supply separate powers to the Vbbp, EVDDo and EVDD1 pins and connect the Vss, EVsso and EVss1

pins to separate ground lines.

Remark 3.

(PIORO, 1).

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0, 1
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RL78/G14

1. OUTLINE

1.4

ANIO to ANI14,:
ANI16 to ANI20
ANOO, ANO1:

AVREFM:

AVREFP:

EVbbo, EVDD1:
EVsso, EVss1:
EXCLK:

EXCLKS:

INTPO to INTP11:
IVCMPO, IVCMP1:
IVREFO, IVREF1:
KRO to KR7:

P00 to PO6:

P10 to P17:

P20 to P27:

P30, P31:

P40 to P47:

P50 to P57:

P60 to P67:

P70 to P77:

P80 to P87:

P100 to P102:
P110, P111:

P120 to P124:
P130, P137:

P140 to P147:
P150 to P156:
PCLBUZ0, PCLBUZ1:

Pin Identification

Analog input

Analog output

A/D converter reference
potential (— side) input
A/D converter reference
potential (+ side) input
Power supply for port
Ground for port
External clock input
(main system clock)
External clock input
(subsystem clock)
External interrupt input
Comparator input
Comparator reference input
Key return

Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 8

Port 10

Port 11

Port 12

Port 13

Port 14

Port 15

Programmable clock

RxDO to RxD3:

SCKO00, SCK01, SCK10,:
SCK11, SCK20, SCK21,
SCK30, SCK31

SCLAO, SCLA1,:

SCL00, SCLO1, SCL10, SCL11,:
SCL20, SCL21, SCL30,
SCL31

SDAAQ, SDAA1, SDAO0O,:
SDAO01, SDA10, SDA11,
SDA20, SDA21, SDA3O0,
SDA31

SI00, SI01, SI10, SI11,:
SI20, SI21, SI30, SI31
S000, SO01, SO10,:
SO11, S020, SO21,
S030, SO31

SSI00:

TIOO to TIO3,:

TIM0to TI13

TOO0O to TOO03,:

TO10 to TO13, TRJOO
TOOLO:

TOOLRXD, TOOLTxD:
TRDCLK, TRGCLKA,:
TRGCLKB

TRDIOAO, TRDIOBO,:
TRDIOCO, TRDIODO,
TRDIOA1, TRDIOB1,
TRDIOC1, TRDIOD1,
TRGIOA, TRGIOB, TRJIOO
TxDO0 to TxD3:

VCOUTO, VCOUT:

Receive data

Serial clock input/output

Serial clock input/output

Serial clock output

Serial data input/output

Serial data input

Serial data output

Serial interface chip select input

Timer input

Timer output

Data input/output for tool

Data input/output for external device

Timer external input clock

Timer input/output

Transmit data

Comparator output

output/buzzer output VDD: Power supply
REGC: Regulator capacitance Vss: Ground
RESET: Reset X1, X2: Crystal oscillator (main system clock)
RTC1HZ: Real-time clock correction XT1, XT2: Crystal oscillator (subsystem clock)
clock
(1 Hz) output
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RL78/G14

1. OUTLINE

1.6

Outline of Functions

[30-pin, 32-pin, 36-pin, 40-pin products (code flash memory 16 KB to 64 KB)]

Caution This outline describes the functions at the time when Peripheral I/O redirection register 0, 1
(PIORO, 1) are set to 00H.
(1/2)
30-pin 32-pin 36-pin 40-pin
ltem R5F104Ax R5F104Bx R5F104Cx R5F104Ex
(x=A, CtoE) (x=A,CtoE) (x=A,CtoE) (x=A,CtoE)
Code flash memory (KB) 16 to 64 16 to 64 16 to 64 16 to 64
Data flash memory (KB) 4 4 4 4
RAM (KB) 2.5t0 5.5 Note 2.5t0 5.5 Note 2.5 to 5.5 Note 2.5 to 5.5 Note

Address space

1MB

Main system High-speed system

clock clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

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

LV (low-voltage main) mode:

1t0 20 MHz (Vop = 2.7 t0 5.5 V),
1to 16 MHz (Vop =2.4t0 5.5 V),
1to 8 MHz (Vop = 1.8t0 5.5 V),
1to4 MHz (Vop = 1.6t0 5.5V)

High-speed on-chip
oscillator clock (fiH)

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

LV (low-voltage main) mode:

1t032 MHz (Vbb =2.7t0 5.5 V),
1to 16 MHz (Vop =2.4t0 5.5 V),
1to 8 MHz (Vop = 1.8t0 5.5 V),
1to4 MHz (Vop = 1.6 to 5.5 V)

Subsystem clock

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

Low-speed on-chip oscillator clock

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

General-purpose register

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

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator clock: fin = 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 26 28 32 36
CMOS I/0 21 22 26 28
CMOS input 3 3 3 5
CMOS output — — — —
N-ch open-drain I/0O (6 2 3 3 3
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 (RTC) | 1 channel
12-bit interval timer 1 channel
Timer output Timer outputs: 13 channels
PWM outputs: 9 channels
RTC output — 1
* 1Hz
(subsystem clock: fsus
=32.768 kHz)
(Note is listed on the next page.)
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RL78/G14

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

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (5/5)
ltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage cur- ILIH1 P00 to P06, P10 to P17, P30, VI = EVDDo 1 uA
rent, high P31, P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P100 to P102, P110,
P111, P120, P140 to P147
ILIH2 P20 to P27, P137, P150 to P156, | VI =VDD 1 HA
RESET
ILIH3 P121 to P124 Vi=VbpD |Ininput port or 1 HA
(X1, X2, EXCLK, XT1, XT2, external clock
EXCLKS) input
In resonator con- 10 A
nection
Input leakage ILiLt P00 to P06, P10 to P17, P30, VI =EVsso -1 HA
current, low P31, P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P100 to P102, P110,
P111, P120, P140 to P147
ILiL2 P20 to P27, P137, P150 to P156, |VI=Vss -1 HA
RESET
ILIL3 P121 to P124 Vi=Vss |Ininput portor -1 HA
(X1, X2, EXCLK, XT1, XT2, external clock
EXCLKS) input
In resonator con- -10 UA
nection
On-chip pull-up Ru P00 to P06, P10 to P17, P30, VI = EVsso, In input port 10 20 100 kQ
resistance P31, P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P100 to P102, P110,
P111, P120, P140 to P147
Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G14

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

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/2)
Items Symbol Conditions MIN. TYP. | MAX. | Unit
Timer RD input high-level tTDIH, TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1, 3/fcLk ns
width, low-level width tToiL TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1
Timer RD forced cutoff signal | tTDsIL P130/INTPO 2MHz < fcik £ 32 MHz 1 us
input low-level width foLk < 2 MHz 1/fCLK + 1
Timer RG input high-level tTGIH, TRGIOA, TRGIOB 2.5/fcLk ns
width, low-level width treiL
TOO00 to TOO3, fro HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
TO10to TO13, 2.7V <EVbDo < 4.0 V 8 | MHz
TRJIOO0, TRJOO,
1.8V <EVpD0< 2.7V 4 MHz
TRDIOAO, TRDIOAA1,
TRDIOBO, TRDIOB1, 1.6 V<EVDD0<1.8V 2 MHz
TRDIOCO, TRDIOCH1, LS (low-speed main) mode 1.8V <EVDD0L55V 4 MHz
TRDIODO, TRDIODA1, 1.6 V <EVbpo< 1.8V 2 | MHz
TRGIOA, TRGIOB -
LV (low-voltage main) mode |1.6V<EVDD0<5.5V 2 MHz
output frequency
PCLBUZ0, PCLBUZ1 output | frcL HS (high-speed main) mode |4.0 V <EVbpo<5.5V 16 MHz
frequency 2.7V <EVDD0<4.0V 8 | MHz
1.8 V<EVDD0 <27V 4 MHz
1.6 V<EVDpD0< 1.8V 2 MHz
LS (low-speed main) mode 1.8 V<EVDDO<55V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
LV (low-voltage main) mode |1.8V <EVbpo<5.5V 4 MHz
1.6 V<EVDD0< 1.8V 2 MHz
Interrupt input high-level tINTH, INTPO 16V<VbD<55V 1 us
width, low-level width INTL [ INTP1 to INTP11 16V <EVopo < 5.5V 1 us
Key interrupt input low-level | tkr KRO to KR7 1.8V<EVDD0L55V 250 ns
width 16V <EVbno < 1.8V 1 us
RESET low-level width tRsL 10 us

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

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)

(TA=-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (2/2)
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.

SSI00 setup time | tSSIK | DAPmn =0 |27V <EVboo < 5.5V 120 120 120 ns
1.8V<EVbpo<55V 200 200 200 ns
1.7V<EVbpo <55V 400 400 400 ns
1.6 V<EVbDo<55V — 400 400 ns

DAPmn=1 |27V <EVbbo<55V | 1/fmck+ 120 1/fmck + 120 1/fmck + 120 ns
1.8V <EVopo<55V | 1/fmck+ 200 1/fmck + 200 1/fmck + 200 ns
1.7V <EVbpo <55V | 1/fuck + 400 1/fmck + 400 1/fmck + 400 ns
1.6 V<EVbp0o<55V — 1/fmck + 400 1/fmck + 400 ns

SSI100 hold time tkssi DAPmn=0 |27V <EVbopo <55V | 1/fuck + 120 1/fmck + 120 1/fmek + 120 ns
1.8V <EVopo<55V | 1/fmck+ 200 1/fmck + 200 1/fmck + 200 ns
1.7V <EVbpo <55V | 1/fuck + 400 1/fmck + 400 1/fmck + 400 ns
1.6 V<EVbD0<55V — 1/fmck + 400 1/fmck + 400 ns

DAPmn=1 |27V <EVbpo < 5.5V 120 120 120 ns
1.8V<EVbpo<55V 200 200 200 ns
1.7V<EVbpo <55V 400 400 400 ns
1.6 V<EVbD0o<55V — 400 400 ns

Caution  Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp pin by using
port input mode register g (PIMg) and port output mode register g (POMg).

Remark  p: CSIl number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM number (g = 3, 5)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 microcontroller Slp SO  User's device
SOp SI

CSI mode connection diagram (during communication at same potential)
(Slave Transmission of slave select input function (CSI00))

SCKO00 SCK
SI00 SO
RL78 microcontroller User's device
S000 Sl
SSI00 SSO

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

(7) Communication at different potential (2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO0 only)

(TA =-40to +85°C, 2.7 V < EVDDO = EVDD1 < VDD £ 5.5V, Vss = EVsSso = EVss1 =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.
Slp setup time tsik1 40V <EVooo <55V, 23 110 110 ns
(to SCKpl ) Note 2 27V<Vb<4.0V,

Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbbo<4.0V, 33 110 110 ns
23V<Vb<27YV,
Cb =20 pF, Rb = 2.7 kQ

Slp hold time tksi 40V <EVppo<55V, 10 10 10 ns
(from SCKp) Note 2 27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo < 4.0V, 10 10 10 ns
23V<Vb<27YV,
Cb = 20 pF, Rb = 2.7 kQ

Delay time from SCKp1 tkso1 40V <EVppo<55V, 10 10 10 ns
to SOp output Note 2 27V<Vb<40V,
Cb =20 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 10 10 10 ns
23V<Vb<27YV,
Cb =20 pF, Ro = 2.7 kQ

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 Slp pin and the N-ch open drain output (Vop tolerance (for the 30- to 52-pin
products)/EVpp tolerance (for the 64- to 100-pin products)) 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[Q]: 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 = 3, 5)

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. This value is valid only when CSI0Q’s peripheral 1/O redirect function is not used.
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.6.4 Comparator

(TA =-40to +85°C, 1.6 V < EVDDO = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input voltage range Ivref 0 EVooo - 1.4 \Y
lvemp -0.3 EVopo + 0.3 \%

Output delay td Vob =3.0V Comparator high-speed mode, 1.2 us

Input slew rate > 50 mV/us standard mode

Comparator high-speed mode, 2.0 us
window mode

Comparator low-speed mode, 3.0 5.0 us
standard mode

High-electric-potential VTW+ Comparator high-speed mode, window mode 0.76 Vop \%
reference voltage

Low-electric-potential ref- | VTW- Comparator high-speed mode, window mode 0.24 Vop \%
erence voltage

Operation stabilization tcvp 100 us
wait time

Internal reference voltage | VBGR 2.4V <Vpb £5.5V, HS (high-speed main) mode 1.38 1.45 1.50 \
Note

Note Not usable in LS (low-speed main) mode, LV (low-voltage main) mode, sub-clock operation, or STOP mode.

2.6.5 POR circuit characteristics

(TA = -40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power on/down reset threshold | VPOR Voltage threshold on VDD rising 1.47 1.51 1.55 \Y
VPDR Voltage threshold on Vo falling Note 1 1.46 1.50 1.54 \%
Minimum pulse width Note 2 Tew 300 us
Note 1. However, when the operating voltage falls while the LVD is off, enter STOP mode, or enable the reset status using the

external reset pin before the voltage falls below the operating voltage range shown in 2.4 AC Characteristics.

Note 2. Minimum time required for a POR reset when VDD exceeds below VpPDR. This is also the minimum time required for a
POR reset from when VDD exceeds below 0.7 V to when VDD exceeds VPOR while STOP mode is entered or the main
system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock operation status control register

(CSC).
Tpw
<
Supply voltage (VbD) i
i VPOR
VPDROr 0.7 V =========concomnod '
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.7 RAM Data Retention Characteristics

(TA = -40 to +85°C, Vss = 0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VDDDR 1.46 Note 5.5 \%
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.

1l STOP mode Operation mode

RAM data retention ———

VbD

t VDDDR

STOP instruction execution

Standby release signal a
(interrupt request) /

2.8 Flash Memory Programming Characteristics

(TA=-40to +85°C, 1.8V <VDD<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. | Unit
System clock frequency fclk |1.8V<VbD<55V 1 32 MHz
Number of code flash rewrites Cerwr | Retained for 20 years 1,000 Times
Notes 1, 2, 3 Ta =85°C
Number of data flash rewrites Retained for 1 year 1,000,000
Notes 1,2, 3 Ta=25°C
Retained for 5 years 100,000
Ta =85°C
Retained for 20 years 10,000
Ta =85°C
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.

2.9 Dedicated Flash Memory Programmer Communication (UART)

(TA =-40to +85°C, 1.8 V < EVDD0O = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During serial programming 115,200 1,000,000 | bps
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

3.1 Absolute Maximum Ratings

Absolute Maximum Ratings (2/2)
Parameter Symbols Conditions Ratings Unit

Supply voltage VbD -0.5t0 +6.5 \%

EVbpo, EVDD1 | EVDDO = EVDD1 -0.5t0 +6.5 \%

EVsso, EVss1 | EVsso = EVsst1 -0.5t0 +0.3 \Y

REGC pin input voltage | VIREGC REGC -0.3t0 +2.8 \%
and -0.3 to Vpp +0.3 Note 1

Input voltage Vi P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \Y
P40 to P47, P50 to P57, P64 to P67, and -0.3 to Vpp +0.3 Note 2

P70 to P77, P80 to P87, P100 to P102,
P110, P111, P120, P140 to P147

Vi2 P60 to P63 (N-ch open-drain) -0.3to +6.5 \%
Vi3 P20 to P27, P121 to P124, P137, -0.3 to VoD +0.3 Note 2 Y,
P150 to P156, EXCLK, EXCLKS, RESET
Output voltage Vo1 P00 to P06, P10 to P17, P30, P31, -0.3 to EVppo +0.3 \%
P40 to P47, P50 to P57, P60 to P67, and -0.3 to Vpp +0.3 Note 2

P70 to P77, P80 to P87, P100 to P102,
P110, P111, P120, P130, P140 to P147

Vo2 P20 to P27, P150 to P156 -0.3 to VoD +0.3 Note 2 \Y

Analog input voltage VAI1 ANI16 to ANI20 -0.3 to EVbDo +0.3 v
and -0.3 to AVREF(+) +0.3 Notes 2, 3

VA2 ANIO to ANI14 -0.3 to VbD +0.3 v

and -0.3 to AVREF(+) +0.3 Notes 2,3

Note 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). This value regulates the absolute maximum rating of the
REGC pin. Do not use this pin with voltage applied to it.

Note 2. Must be 6.5 V or lower.

Note 3. Do not exceed AVREF (+) + 0.3 V in case of A/D conversion target pin.

Caution  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum
ratings are not exceeded.

Remark 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
Remark 2. AVREF (+): + side reference voltage of the A/D converter.
Remark 3. Vss: Reference voltage
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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) (4/5)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00 to P06, P10 to P17, P30, 40V <EVDDOL5.5YV, EVppo - 0.7 \%
P31, P40 to P47, P50 to P57, loH1 =-3.0 mA
P64 to P67, P70 to P77, 2.7V<EVDD0<5.5V, |EVDDO-0.6 v
P80 to P87, P100 to P102, P110, | |oy1 = -2.0 mA
P111, P120, P130, P140 to P147
24V <EVDD0<55YV, EVbpo - 0.5 \%
loH1 =-1.5 mA
VoH2 P20 to P27, P150 to P156 24V <Vbp<55Y, Vop - 0.5 \%
loH2 =-100 pA
Output voltage, low VoL1 P00 to P06, P10 to P17, P30, 40V<EVDD0L55YV, 0.7 \Y
P31, P40 to P47, P50 to P57, loL1 = 8.5 mA
P64 to P67, P70 to P77, 2.7V<EVDD0 <55V, 06 | V
P80 to P87, P100 to P102, P110, | |51 = 3.0 mA
P111, P120, P130,
2.7V <EVDD0<5.5YV, 04 V
P140 to P147
loL1 =1.5mA
2.4V <EVDD0<5.5YV, 0.4 \%
loL1 = 0.6 mA
VoL2 P20 to P27, P150 to P156 24V <VpD<55YV, 0.4 V
loL2 = 400 pA
VoLs P60 to P63 40V <EVDD0<5.5V, 2.0 \%
loLs =15.0 mA
40V <EVDD0<5.5V, 0.4 V
loL3 =5.0 mA
2.7V <EVDD0<5.5YV, 0.4 \%
loL3 = 3.0 mA
2.4V <EVDD0<5.5YV, 0.4 V
loL3 =2.0 mA

Caution

output high level in N-ch open-drain mode.

Remark

P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43 to P45, P50 to P55, P71, P74, P80 to P82, P142 to P144 do not

Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/G14

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

(2) Flash ROM: 96 to 256 KB of 30- 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 0.79 4.86 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.79 4.86
fHoco = 32 MHz, Voo =5.0V 0.49 417
fin = 32 MHz Note 4 Voo =3.0V 049 | 417
froco = 48 MHz, Vob=5.0V 0.62 3.82
fin = 24 MHz Note 4 VDD =3.0V 062 | 382
fHoco = 24 MHz, Vbob=5.0V 0.4 3.25
fir = 24 MHz Note 4 VoD =3.0V 04 | 325
fHoco = 16 MHz, Vop=5.0V 0.38 2.28
fin = 16 MHz Note 4 Voo =3.0V 038 | 228
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.30 2.65 mA
mode Note 7 Vop =35.0V Resonator connection 0.40 2.77
fmx = 20 MHz Note 3, Square wave input 0.30 2.65
Vop =3.0V Resonator connection 0.40 2.77
fmx = 10 MHz Note 3, Square wave input 0.20 1.36
Vop = 5.0V Resonator connection 0.25 1.46
fux = 10 MHz Note 3, Square wave input 0.20 1.36
Vop =3.0V Resonator connection 0.25 1.46
Subsystem clock oper- | fsus = 32.768 kHz Note 5, Square wave input 0.28 0.66 A
ation Ta=-40°C Resonator connection 0.47 0.85
fsus = 32.768 kHz Note 5 | Square wave input 0.34 0.66
Ta=+25°C Resonator connection 0.53 0.85
fsus = 32.768 kHz Note 5. | Square wave input 0.37 2.35
Ta=+50°C Resonator connection 0.56 | 2.54
fsus = 32.768 kHz Note 5, Square wave input 0.61 4.08
Ta=+70°C Resonator connection 0.80 4.27
fsue = 32.768 kHz Note 5 | Square wave input 1.55 8.09
Ta=+85°C Resonator connection 1.74 8.28
fsus = 32.768 kHz Note 5 | Square wave input 6.00 | 51.00
Ta=+105°C Resonator connection 6.00 | 51.00
Ibp3 STOP mode | Ta =-40°C 0.19 0.57 A
Note® | Noted Ta=+25°C 025 | 057
Ta = +50°C 0.33 2.26
Ta=+70°C 0.52 3.99
Ta = +85°C 1.46 8.00
Ta =+105°C 5.50 50.00
(Notes and Remarks are listed on the next page.)
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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)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IpD1 Operat- HS (high-speed main) |fHoco = 64 MHz, Basic Vob=5.0V 29 mA
current ing mode | mode Note 5 fiH = 32 MHz Note 3 operation [ypn =30V 29
Note ! fHoco = 32 MHz, Basic Vob=5.0V 2.5
fin = 32 MHz Note 3 operation ypp =30V 25
HS (high-speed main) |fHoco = 64 MHz, Normal Vop =5.0V 6.0 112 | mA
mode Note 5 fin = 32 MHz Note 3 operation ypp =30V 60 | 112
fHoco = 32 MHz, Normal Vob=5.0V 55 10.6
fir = 32 MHz Note 3 operation [yp, =30V 55 | 106
fHoco = 48 MHz, Normal Vop =5.0V 4.7 8.6
fin = 24 MHz Note 3 operation ypp =30V 47 | 86
froco = 24 MHz, Normal Vob=5.0V 4.4 8.2
fin = 24 MHz Note 3 operation ypp =30V 44 | 82
fHoco = 16 MHz, Normal Vob=5.0V 3.3 5.9
fi = 16 MHz Note 3 operation [yp, =30V 33 | 59
HS (high-speed main) | fux = 20 MHz Note 2, Normal Square wave input 3.7 6.8 mA
mode Note 5 Voo = 5.0V operation [Resonator connection 3.9 7.0
fumx = 20 MHz Note 2, Normal Square wave input 3.7 6.8
Voo =3.0V operation [Resonator connection 39 | 7.0
fmx = 10 MHz Note 2, Normal Square wave input 2.3 4.1
Vb =5.0V operation [ Regonator connection 2.3 4.2
fmx = 10 MHz Note 2, Normal Square wave input 2.3 4.1
Voo =3.0V operation [Resonator connection 2.3 4.2
Subsystem clock fsus = 32.768 kHz Note 4 | Normal Square wave input 5.2 77 UA
operation Ta=-40°C operation Resonator connection 5.2 77
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.3 7.7
Ta=+25°C operation [ Regonator connection 53 | 7.7
fsus = 32.768 kHz Note 4 | Normal Square wave input 55 10.6
Ta=+50°C operation [ Regonator connection 5.5 10.6
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.9 13.2
Ta=+70°C operation Resonator connection 6.0 13.2
fsus = 32.768 kHz Note 4 | Normal Square wave input 6.8 175
Ta=+85°C operation [Resonator connection 6.9 17.5
fsus = 32.768 kHz Note 4 | Normal Square wave input 155 | 778
Ta=+105°C operation Resonator connection 155 | 778
(Notes and Remarks are listed on the next page.)
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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 TaA = -40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs VDD (HS (high-speed main) mode)

10
1.0 Eere e . ) . .
_ It — When the high-speed on-chip oscillator clock is selected
) i r
? i !i | — — — During self-programming
i )
— U b
aEJ |; :: ———— When high-speed system clock is selected
= I! il
2 I i
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© i /
0.1 i I—
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0.0625 beoeeeeeeeeleeeenee e [
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Supply voltage Vob [V]
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

tTuIL tTIH

TRJIO

. tTDIL tTDIH

TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1

tTosiL
INTPO \
trei | tTGIH
TRGIOA, TRGIOB \
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V) (272)
Parameter Symbol Conditions HS (high-speed main) mode Unit
MIN. MAX.
Transfer rate reception 40V <EVbpo <55V, fmck/12 Note 1 bps

27V<Vb<40V

Theoretical value of the maximum transfer rate 2.6 Mbps
fmck = fcik Note 3

2.7V <EVbpo<4.0V, fmek/12 Note 1 bps
23V<VWw <27V

Theoretical value of the maximum transfer rate 2.6 Mbps
fmck = foik Note 3

24V <EVppo<33YV, fmek/12 Notes 1, 2 bps
16V<Vb<20V

Theoretical value of the maximum transfer rate 2.6 Mbps
fmck = fork 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 EVbbpo < Vbb.
2.4V <EVppo < 2.7 V: MAX. 1.3 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 < VDD <£5.5V)
16 MHz (24V <Vbp<5.5V)

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (for the 30- to 52-pin
products)/EVpp tolerance (for the 64- to 100-pin products)) 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.

Remark 1. Vb [V]: Communication line voltage

Remark 2. g: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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 to 03, 10 to 13)

Remark 4. UART2 cannot communicate at different potential when bit 1 (PIOR01) of peripheral I/O redirection register 0 (PIORO) is
1.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(2) When reference voltage (+) = AVRerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), target pin: ANI16 to ANI20

(TA =-40to +105°C, 2.4V <EVDD0 =EVDD1<VDD<5.5V,2.4V <AVREFP < VDD < 5.5V,
Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = AVREFP, Reference voltage (-) = AVREFM =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL 10-bit resolution 2.4V <AVRerp <55V 1.2 +5.0 LSB
EVbbo < AVRerp = Vpp Notes 3, 4
Conversion time tconv 10-bit resolution 3.6V<Vop<55V 2.125 39 us
Target ANI pin: ANI16 to ANI20 27V<Von<55V 3.1875 39 us
24V <Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs 10-bit resolution 24V <AVRerP <55V +0.35 | %FSR
EVbpo < AVRerp = Vpp Notes 3, 4
Full-scale error Notes 1, 2 Ers 10-bit resolution 24V <AVRerp <55V +0.35 | %FSR
EVbbo < AVRerp = VVpp Notes 3, 4
Integral linearity error Note 1 ILE 10-bit resolution 24V <AVRerP <55V +3.5 LSB
EVbbo < AVRerp = Vpp Notes 3, 4
Differential linearity error Note 1 | DLE 10-bit resolution 24V <AVRerP< 5.5V +2.0 LSB
EVbpo < AVRerp = Vpp Notes 3, 4
Analog input voltage VAIN ANI16 to ANI20 0 AVREFP \
and
EVbbo
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. When EVbbDo < AVREFP < VDD, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVREFP = VDD.
Zero-scale error/Full-scale error: Add +0.05%FSR to the MAX. value when AVREFP = VDD.
Integral linearity error/ Differential linearity error: Add +0.5 LSB to the MAX. value when AVReFP = VDD.
Note 4. When AVREFP < EVDDo < VDD, the MAX. values are as follows.
Overall error: Add +4.0 LSB to the MAX. value when AVREFP = VDD.
Zero-scale error/Full-scale error: Add +0.20%FSR to the MAX. value when AVREFP = VDD.

Integral linearity error/ Differential linearity error: Add +2.0 LSB to the MAX. value when AVReFP = VDD.
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