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RL78/G14

1. OUTLINE

154
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Note Mounted on the 96 KB or more code flash memory products.
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RL78/G14 1. OUTLINE

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 =Ato C, E to G, J, L): Start address FEQOOH
R5F104xE (x =Ato C, Eto 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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RL78/G14

1. OUTLINE
(212)
30-pin 32-pin 36-pin 40-pin
Item R5F104Ax R5F104Bx R5F104Cx R5F104Ex
(x=A,CtoE) (x=A,CtoE) (x=A,CtoE) (x=A,CtoE)
Clock output/buzzer output 2 2 2 2

[30-pin, 32-pin, 36-pin products]

* 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)

[40-pin products]

* 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

8 channels 8 channels 8 channels 9 channels

Serial interface

[30-pin, 32-pin products]

+ CSI: 1 channel/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 1 channel
+ CSI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

+ CSI: 1 channel/lUART: 1 channel/simplified 12C: 1 channel

[36-pin, 40-pin products]

+ CSI: 1 channel/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 1 channel
+ CSI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

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

12C bus

1 channel 1 channel 1 channel 1 channel

Data transfer controller (DTC)

28 sources 29 sources

Event link controller (ELC)

Event input: 19
Event trigger output: 7

Event input: 20
Event trigger output: 7

Vectored interrupt | Internal 24 24 24 24
sources External 6 6 6
Key interrupt — — — 4

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 (Ta = -40 to +105°C)

Voltage detector

1.63 V to 4.06 V (14 stages)

On-chip debug function

Provided

Power supply voltage

Vop = 1.6 t0 5.5 V (Ta = —40 to +85°C)
Vop = 2.4 10 5.5 V (Ta = —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 not is issued by emulation with the in-circuit emulator or on-chip debug

emulator.
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RL78/G14 1. OUTLINE

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 F3FOOH
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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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Note 1. Total current flowing into Vbb, EVbbo, and EVbb1, including the input leakage current flowing when the level of the input
pin is fixed to Vbb, EVbppo, and EVDD1, or Vss, EVsso, 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, /0 port, and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.

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

Note 3. When high-speed system clock and subsystem clock are stopped.

Note 4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low power
consumption oscillation). However, not including the current flowing into the 12-bit interval timer and watchdog timer.

Note 5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high-speed main) mode: 2.7 V<Vbp <5.5 V@1 MHz to 32 MHz
2.4V <Vpb<5.5V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Vbp<55V@1 MHz to 8 MHz

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

Remark 1. fvx: 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. fsus:  Subsystem clock frequency (XT1 clock oscillation frequency)

Remark 5. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
1.0 T ——— ) . . .
_ i i — When the high-speed on-chip oscillator clock is selected
] i iy
% n !i | — — — During self-programming
(&) ! 4
— !
ué i: :: ———— When high-speed system clock is selected
= I i
2 I i
> I| 1
© i i
0.1 i -
i b |
0 1
0.0625 Freeeeneeeedieeeen = [
0.05 : ~l|—'
: HL |
0.01 i :
0 10 20:i30 40 50 9560
24 27
Supply voltage Vob [V]
RO1DS0053EJ0330 Rev. 3.30 -zENESAS Page 78 of 208

Aug 12, 2016



RL78/G14

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

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock

output)

(TA =-40to +85°C, 1.8 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

2/13)

Parameter

Symbol

Conditions

HS (high-speed main)

mode

LS (low-speed main)

mode

LV (low-voltage main)

Unit
mode

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Slp setup time
(to SCKp1) Note 1

tsik1

40V<EVbD0o<55YV,
27V<Vb<40V,
Cb =30 pF, Ro = 1.4 kQ

81

479

479

ns

2.7V <EVbbo<4.0V,
23V<Vh<27YV,
Cb =30 pF, Rb = 2.7 kQ

177

479

479

ns

1.8 V<EVDpD0< 3.3V,
1.6 V<Vb<20VNote2
Cb = 30 pF, Ro = 5.5 kQ

479

479

479

ns

Slp hold time
(from SCKp1) Note 1

tksi1

4.0V <EVbp0<55YV,
27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

19

19

ns

2.7V <EVbpo<4.0V,
23V<sVWb<27Y,
Cb =30 pF, Ro = 2.7 kQ

19

19

ns

1.8 V<EVDD0<3.3V,
1.6V<Vb<20VNote2
Cb = 30 pF, Ro = 5.5 kQ

19

19

ns

Delay time from SCKp|
to SOp output Note 1

tkso1

40V<EVbD0o<55YV,
27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

100

100

100 ns

2.7V<EVbpoo<4.0V,
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

195

195

195 ns

1.8V <EVbpo<3.3V,
16V<Vb<2.0V Note2,
Cb = 30 pF, R = 5.5 kQ

483

483

483 ns

Note 1.
Note 2.

Caution

When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
Use it with EVDDO > Vb.

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

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

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output)
(TA =-40to +85°C, 1.8 V <EVDDO = EVDD1 < VDD £ 5.5V, Vss = EVsSso = EVss1 =0 V) (3/3)

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 <EVDD0<5.5V, 44 110 110 ns
(to SCKp/) Note 1 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpoo<4.0V, 44 110 110 ns
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVbpo<3.3V, 110 110 110 ns
16V <Vb<2.0VNote2
Cb = 30 pF, Ro = 5.5 kQ

Slp hold time tksi1 4.0V <EVbp0<55YV, 19 19 19 ns
(from SCKp|) Note 1 27V<Vo<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V <EVbpo<4.0V, 19 19 19 ns
23V<sVWb<27Y,
Cb =30 pF, Ro = 2.7 kQ

1.8 V<EVDpo< 3.3V, 19 19 p —
1.6V<Vb<20VNote2
Cb = 30 pF, Ro = 5.5 kQ

Delay time from SCKp1 tkso1  [4.0V<EVppo<55V, 25 25 25 ns
to SOp output Note 1 27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

2.7V<EVbpoo<4.0V, 25 25 25 ns
23V<sVb<27YV,
Cb =30 pF, Rb = 2.7 kQ

1.8V <EVbpo<3.3V, 25 e - —
16V<Vb<2.0V Note2,
Cb = 30 pF, R = 5.5 kQ

Note 1. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 2. Use it with EVDDO > Vb.

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

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

(3) When reference voltage (+) = Vbb (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin: ANIO to ANI14, ANI16 to ANI20, internal reference voltage, and temperature sensor output volt-
age

(TA = -40 to +85°C, 1.6 V < EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = VDD,
Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL | 10-bit resolution 1.8V<Vop<55V 1.2 7.0 LSB

16V <Vop<55YV Note3d 1.2 +10.5 | LSB
Conversion time tconv | 10-bit resolution 3.6V<Vopb<55V 2125 39 us
Target pin: ANIO to ANI14, ANI16 to ANI20 27V<VbD<55V 31875 39 us
1.8V<Vop<55V 17 39 us
1.6V<Vop<55V 57 95 us
10-bit resolution 3.6V<Vop<55V 2.375 39 us
o ¢ [BTVeeossey[asms| | w0 |
(HS (high-speed main) mode) 24V <Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs | 10-bit resolution 1.8V<Vop<55V +0.60 | %FSR
16V <Vbp<55V Note3d +0.85 | %FSR
Full-scale error Notes 1, 2 Ers | 10-bit resolution 1.8V<Vop<55V +0.60 | %FSR
1.6V <Vbp<55V Note3d +0.85 | %FSR
Integral linearity error Note 1 ILE 10-bit resolution 1.8V<Vbb<55V +4.0 LSB
16V <Vbp<55V Note3d +6.5 LSB
Differential linearity error DLE | 10-bit resolution 1.8V<Vbpb<55V +2.0 LSB
Note 1 1.6V <Vop<5.5V Note3 25 | LSB
Analog input voltage VAN | ANIO to ANI14 0 Vbp
ANI16 to ANI20 0 EVbpo
Internal reference voltage VBGR Note 4
(2.4 V <Vop £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage \/TMps25 Note 4 \Y
(2.4 V <Vop £5.5V, HS (high-speed main) mode)

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 the conversion time is set to 57 us (min.) and 95 us (max.).
Note 4. Refer to 2.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
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RL78/G14

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

(1) Flash ROM: 16 to 64 KB of 30- to 64-pin products
(TA =-40to +105°C, 2.4 V <EVDDO < VDD < 5.5V, Vss = EVsso = 0 V)(2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply current | Ipp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.80 4.36 mA
Note 1 Note 2 mode Note 7 fiH = 32 MHz Note 4 Voo = 3.0V 0.80 4.36

fHoco = 32 MHz, Voo =5.0V 0.49 3.67
i = 32 MHz Note 4 Voo =3.0V 049 | 367
fHoco = 48 MHz, Vob=5.0V 0.62 3.42
fi = 24 MHz Note 4 VDD =3.0V 062 | 3.42
fHoco = 24 MHz, Vbob=5.0V 04 2.85
fitt = 24 MHz Note 4 VoD =3.0V 04 | 285
fHoco = 16 MHz, Vop=5.0V 0.37 2.08
firt = 16 MHz Note 4 Voo =3.0V 037 | 2.08
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.28 2.45 mA
mode Note 7 Vop =5.0V Resonator connection 040 | 257
fmx = 20 MHz Note 3, Square wave input 0.28 2.45
Vop =3.0V Resonator connection 0.40 | 257
fmx = 10 MHz Note 3, Square wave input 0.19 1.28
Vop = 5.0 V Resonator connection 0.25 1.36
fmx = 10 MHz Note 3, Square wave input 0.19 1.28
Vob =3.0V Resonator connection 0.25 1.36
Subsystem clock fsus = 32.768 kHz Note 5 | Square wave input 0.25 0.57 uHA
operation Ta=-40°C Resonator connection 0.44 | 0.76
fsus = 32.768 kHz Note 5 | Square wave input 0.30 0.57
Ta=+25°C Resonator connection 0.49 0.76
fsus = 32.768 kHz Note 5, | Square wave input 0.36 1.17
Ta =+50°C Resonator connection 0.59 | 1.36
fsus = 32.768 kHz Note 5 | Square wave input 0.49 1.97
Ta=+70°C Resonator connection 072 | 2.16
fsus = 32.768 kHz Note 5 | Square wave input 0.97 3.37
Ta =+85°C Resonator connection 1.16 3.56
fsus = 32.768 kHz Note 5 | Square wave input 3.20 | 17.10
Ta=+105"C Resonator connection 3.40 | 17.50
Ibp3 STOP mode |Ta=-40°C 0.18 0.51 uHA
Note€ | Noted Ta=+25°C 024 | 051
Ta = +50°C 0.29 1.10
Ta=+70°C 0.41 1.90
Ta = +85°C 0.90 3.30
Ta=+105°C 3.10 17.00
(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)

Note 1. Total current flowing into Vbb, EVbpo, and EVbb1, including the input leakage current flowing when the level of the input
pin is fixed to Vbb, EVbpo, and EVDD1, or Vss, EVsso, 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, /0 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<Vbp <5.5 V@1 MHz to 32 MHz
24V <Vop<55V@1 MHz to 16 MHz
Note 8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remark 1. fvx: 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. fsus:  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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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

Note 5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The supply current of the RL78 microcontrollers is the sum of Ibb1, Ipb2 or Ipbb3 and lwbT when the watchdog timer is in
operation.

Note 6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibp2 and
Iabc when the A/D converter operates in an operation mode or the HALT mode.

Note 7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ibp2 or Ibb3 and
ILvd when the LVD circuit is in operation.

Note 8. Current flowing during programming of the data flash.

Note 9. Current flowing during self-programming.

Note 10.  For shift time to the SNOOZE mode, see 23.3.3 SNOOZE mode in the RL78/G14 User’s Manual.

Note 11.  Current flowing only to the D/A converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibp2 and
IbAc when the D/A converter operates in an operation mode or the HALT mode.

Note 12.  Current flowing only to the comparator circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ipp2, or
Iop3 and Icmp when the comparator circuit is in operation.

Note 13. A comparator and D/A converter are provided in products with 96 KB or more code flash memory.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
Remark 3. fcLk: CPU/peripheral hardware clock frequency

Remark 4. Temperature condition of the TYP. value is TA = 25°C
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

34 AC Characteristics

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

ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle (min- | Tcy Main system | HS (high-speed main) | 2.7V <VbD <55V 0.03125 1 us
imum instruction exe- clock (fwaiN) | mode 24V <VDD<27V
R . T ’ 0.0625 1 us
cution time) operation
Subsystem clock (fsus) operation 24V <Vbb<55V 28.5 305|313 | us
In the self- HS (high-speed main) | 2.7V <Vbb<5.5V 0.03125 1 us
program- mode
_ 24V<Vob<27V 0.0625 1 us
ming mode
External system clock | fex 27V<VbD<55V 1.0 20.0 | MHz
frequency 24V<VoD<27V 1.0 16.0 | MHz
fexs 32 35 kHz
External system clock | texH, 27V<Vbb<55V 24 ns
input high-level Wldth, tExL 24V <\VDD<27V 30 ns
low-level width
tEXHS,
13.7 us
tEXLS
TIOO to TIO3, TI10 to | tTIH, tTIL 1/fmck + 10 ns
TI13 input high-level Note
width, low-level width
Timer RJ input cycle | fc TRJIO 27V <EVbpD0<55V 100 ns
24V <EVbD0<27V 300 ns
Timer RJ input high- | tTJIH, TRJIO 27V <EVbD0<55V 40 ns
level Wldth, low-level tTiiL 24V <EVpD0<27V 120
. T ’ ns
width
Note The following conditions are required for low voltage interface when EVbbo < Vbp

2.4V <EVDD0<2.7 V: MIN. 125 ns

Remark  fmck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of timer mode register mn (TMRmn). m: Unit number (m = 0, 1), n: Channel
number (n = 0 to 3))
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

Interrupt Request Input Timing

INTPO to INTP11 l

Key Interrupt Input Timing

tkR
KRO to KR7 \ L

tINTL || tINTH

RESET Input Timing

tRsL

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

UART mode connection diagram (during communication at different potential)

TxDq
RL78 microcontroller

RxDq

Vb

*a

Rx

Tx

UART mode bit width (during communication

User’s device

at different potential) (reference)

1/Transfer rate

Low-bit width

High-bit width

Baud rate error tolerance

®

TxDq
/!
1/Transfer rate
High-/Low-bit width
Baud rate ergor tolerance
i

RxDq / >

,\ /,

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

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. CSIO01 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 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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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

4. PACKAGE DRAWINGS

4.6 48-pin products

R5F104GAAFB, R5F104GCAFB, R5F104GDAFB, R5F104GEAFB, R5F104GFAFB, R5F104GGAFB,
R5F104GHAFB, R5F104GJAFB
R5F104GADFB, R5F104GCDFB, R5F104GDDFB, R5F104GEDFB, R5F104GFDFB, R5F104GGDFB,
R5F104GHDFB, R5F104GJDFB
R5F104GAGFB, R5F104GCGFB, R5F104GDGFB, R5F104GEGFB, R5F104GFGFB, R5F104GGGFB,
R5F104GHGFB, R5F104GJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP48-7x7-0.50

PLQP0048KF-A

P48GA-50-8EU-1

0.16

HD
D
HHHHHHHHHHHH detail of lead end
36 25
137 24— c—
—] — _\\
—] — &
[ — I 0 — L
— + e Lp
[ — I
— — L1
[ I
1 —
[ Q I
=48 13— (UNIT:mm)
1 12 ITEM DIMENSIONS
‘ D 7.00+0.20
E 7.00+0.20
—ZE HD 9.00+0.20
HE 9.00+0.20
- A 1.60 MAX.
Al 0.10+0.05
A A2 1.40+0.05
A3 0.25
A2 0.22+0.05
c 0.145%3-9%2
/ L 0.50
ﬁ mininininin ninln jx_\l Lp 0.60+0.15
__________JF N X L1 1.00+0.20
) 3130
ol Y S A1 e] 0.50
X 0.08
y 0.08
NOTE ZD 0.75
Each lead centerline is located within 0.08 mm of ZE 0.75
its true position at maximum material condition.
R0O1DS0053EJ0330 Rev. 3.30 RENESAS Page 194 of 208

Aug 12, 2016



RL78/G14

4. PACKAGE DRAWINGS

R5F104MFAFA, R5F104MGAFA, R5F104MHAFA, R5F104MJAFA

R5F104MFDFA, R5F104MGDFA, R5F104MHDFA, R5F 104MJDFA
R5F104MFGFA, R5F104MGGFA, R5F104MHGFA, R5F104MJGFA
R5F104MKAFA, R5F104MLAFA
R5F104MKGFA, R5F104MLGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP80-14x14-0.65

PLQP0080JB-E

P80GC-65-UBT-2

0.69

detail of lead end

L1

19j L

Lp

D
JulicihininnnnAONS
§ —+ % E H
E%O | 202}%
e MUUH[UUUUUUUUUUUU
o ~bp [ x w[s B
j A2-

Referance Dimension in Millimeters
Symbol | Min | Nom | Max
D 13.80 | 14.00 | 14.20
E 13.80 | 14.00 | 14.20
HD 17.00 | 17.20 | 17.40
HE 17.00 17.20 | 17.40
A — | — 1.70
A1 0.05 0.125 | 0.20
A2 1.35 1.40 1.45
— 025 | —
bp 026 | 032 | 038
c 0.10 0.145 | 0.20
L — 0.80 -
Lp 0.736 | 0.886 | 1.036
L1 1.40 1.60 1.80
0 0° 3° g°
le] — | o5 | —
X — — 0.13
y — — 0.10
ZD — 0825 | —
ZE — 0825 | —
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