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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"

Active
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32

16KB (16K x 8)

FLASH

2K'x 8

1.6V ~ 3.6V

A/D 24x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount
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RL78/G1A 1. OUTLINE

e 48-pin plastic HWQFN (7 x 7 mm, 0.5 mm pitch)
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O
redirection register (PIOR).
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RL78/G1A 1. OUTLINE

1.4 Pin Identification

ANIO to ANI12, PCLBUZ0, PCLBUZ1: Programmable clock output/buzzer
ANI16 to ANI30:  Analog input output
AVop: Analog power supply REGC: Regulator capacitance
AVss: Analog ground RESET: Reset
AVREFM: A/D converter reference RTC1HZ: Real-time clock correction clock
potential (- side) input (1 Hz) output
AVREFP: A/D converter reference RxDO0 to RxD2: Receive data
potential (+ side) input SCKO00, SCK01, SCK10,
EVopo: Power supply for port SCK11, SCK20, SCK21: Serial clock input/output
EVsso: Ground for port SCLAO, SCL00, SCLO01,
EXCLK: External clock input (main SCL10, SCL11, SCL20,
system clock) SCL21: Serial clock output
EXCLKS: External clock input SDAAO, SDA00, SDAO01,
(subsystem clock) SDA10, SDA11, SDA20,
INTPO to INTP11: Interrupt Request from SDA21: Serial data input/output
External SI00, SI01, SI10, SI11,
KRO to KR9: Key return S120, Sl21: Serial data input
P00 to P06: Port 0 S000, SO01, SO10,
P10 to P16: Port 1 S0O11, SO20, SO21: Serial data output
P20 to P27: Port 2 TIOO, TIO1, TIO3 to TIO7: Timer input
P30, P31: Port 3 TOO00, TOO01,
P40 to P43: Port 4 TOO03 to TOO7: Timer output
P50, P51: Port 5 TOOLO: Data input/output for tool
P60 to P63: Port 6 TOOLRXD, TOOLTxD: Data input/output for external device
P70 to P77: Port 7 TxDO to TxD2: Transmit data
P120 to P124: Port 12 Vob: Power supply
P130, P137: Port 13 Vss: Ground
P140, P141: Port 14 X1, X2: Crystal oscillator (main system clock)
P150 to P154: Port 15 XT1, XT2: Crystal oscillator (subsystem clock)
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RL78/G1A

1. OUTLINE

<R>

1.5.3 48-pin products
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Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O

redirection register (PIOR).
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RL78/G1A 1. OUTLINE

1.5.4 64-pin products
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Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O
redirection register (PIOR).
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.1 Absolute Maximum Ratings

Absolute Maximum Ratings (Ta = 25°C) (1/2)

Parameter Symbols Conditions Ratings Unit
Supply voltage Voo -0.5t0 +6.5 \Y
EVooo -0.5t0 +6.5 \%
AVop -0.5t0 +4.6 \Y
AVRerp -0.3 to AVpp +0.3Nete3 \Y
EVsso -0.5t0 +0.3 \%
AVss -0.5t0 +0.3 Vv
AVReFM —0.3 to AVpp +0.3Nete3 \Y
and AVrerm < AVRerpP
REGC pin input voltage | Virecc REGC -0.3to0 +2.8 \%
and —0.3 to Vop +0.3Nte !
Input voltage Vi1 P00 to P06, P10 to P16, P30, P31, P40 to P43, -0.3 to EVoo +0.3 \
P50, P51, P70 to P77, P120, P140, P141 and -0.3 to Voo +0.3N°te2
Vi2 P60 to P63 (N-ch open-drain) -0.3to +6.5 \Y
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET —0.3 to Vpp +0.3Nete 2 Vv
Vi P20 to P27, P150 to P154 —0.3 to AVpp +0.3Nete 2 \Y
Output voltage Vo1 P00 to P06, P10 to P16, P30, P31, P40 to P43, —0.3 to EVppo +0.3Nete 2 \%
P50, P51, P60 to P63, P70 to P77, P120, P130,
P140, P141
Voz P20 to P27, P150 to P154 -0.3 to AVpp +0.3Nete 2 \Y
Analog input voltage Van ANI16 to ANI30 —0.3 to EVooo +0.3
and 0.3 to AVRer(+) +0.3Notes 2.4
Va2 ANIO to ANI12 —0.3 to AVop +0.3 \Y
and —0.3 to AVRer(+) +0.3Notes 2.4

Notes 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.
2. Mustbe 6.5V or lower.
3. Mustbe 4.6 V or lower.
4. Do not exceed AVRrer+)+ 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.

Remarks 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
2. AVRrer+): + side reference voltage of the A/D converter.
3. Vss: Reference voltage
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.2 Oscillator Characteristics

2.2.1 X1, XT1 oscillator characteristics

(Ta=—40 to +85°C, 1.6 V< Voo < 3.6 V, Vss = 0 V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit

X1 clock oscillation Ceramic resonator/crystal resonator 27V<Vop<36V 1.0 20.0 MHz
frequency (f)"* 24V <V <27V 1.0 16.0 | MHz
1.8V<Vp<24V 1.0 8.0 MHz

16V<Vop<18V 1.0 4.0 MHz

XT1 clock oscillation | Crystal resonator 32 32.768 35 kHz

frequency (fx)Note

Note Indicates only permissible oscillator frequency ranges. See AC Characteristics for instruction execution
time. Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the
oscillator characteristics.

<R> Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check
the X1 clock oscillation stabilization time using the oscillation stabilization time counter status
register (OSTC) by the user. Determine the oscillation stabilization time of the OSTC register
and the oscillation stabilization time select register (OSTS) after sufficiently evaluating the
oscillation stabilization time with the resonator to be used.

2.2.2 On-chip oscillator characteristics

(Ta=-40to +85°C, 1.6 V<Vbp<3.6 V,Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | fin 1 32 MHz
clock frequencyNotes 12
High-speed on-chip oscillator -20 to +85 °C 1.8V <Vop<3.6V -1.0 +1.0 %
clock frequency accuracy 16V <Von< 1.8V _5.0 +5.0 %

—-40 to -20 °C 1.8V<Vop<3.6V -1.5 +1.5 %
1.6 V<Vop<18V -5.5 +5.5 %
Low-speed on-chip oscillator | fi. 15 kHz
clock frequency
Low-speed on-chip oscillator -15 +15 %

clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H/010C2H) and
bits 0 to 2 of HOCODIV register.
2. This indicates the oscillator characteristics only. See AC Characteristics for instruction execution
time.
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of the
input pin is fixed to Vob, EVooo or Vss, EVsso. The values below the MAX. column include the
peripheral operation current. However, not including the current flowing into the A/D converter, LVD
circuit, /0O port, on-chip pull-up/pull-down resistors, and data flash rewriting.
2. When high-speed on-chip oscillator and subsystem clock are stopped.

(d

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

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

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

below.

HS (high-speed main) mode: Vbbb =2.7 V to 3.6 V@1 MHz to 32 MHz

Vop =2.4Vto 3.6 V@1 MHz to 16 MHz

LS (low-speed main) mode:  Vob =1.8V to 3.6 V@1 MHz to 8 MHz

LV (Low-voltage main) mode: Vob =1.6 Vto 3.6 V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.4 AC Characteristics

(TA=-40 to +85°C, AVob < Vpp < 3.6 V, 1.6 V < EVppo < Vbbp < 3.6 V, Vss = EVsso = 0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum | Tey Main system | HS (high-speed 2.7 V < Vbp < 3.6 V| 0.03125 1 us
instruction execution time) clock (fwan) | main) mode 24V <Voo<27V| 0.0625 1 s
operation SR - :
LS (low-speed |1.8V <Voo<3.6V| 0.125 1 us
main) mode
LV (low-voltage |1.6 V<Voo <3.6 V| 0.25 1 us
main) mode
Subsystem clock (fsus) 1.8V<Vop<36V| 285 30.5 31.3 us
operation
In the self HS (high-speed 2.7 V < Voo < 3.6 V| 0.03125 1 us
programming | main) mode 2 4 < Vpp < 2.7 V| 0.0625 1 s
mode
LS (low-speed |1.8V <Voo<3.6V| 0.125 1 us
main) mode
LV (low-voltage |1.6 V<Voo <3.6 V| 0.25 1 us
main) mode
External system clock fex 27V<Vop<36V 1.0 20.0 MHz
frequency 24V <Vop <27V 1.0 16.0 | MHz
1.8V<Vm<24V 1.0 8.0 MHz
16V<Vopb<18V 1.0 4.0 MHz
fexs 32 35 kHz
External system clock input| text, tex. | 2.7 V<Vop < 3.6 V 24 ns
high-level width, low-level 24V <Vop<27V 30 ns
width — -
1.8V<Vm<24V 60 ns
16V<Vopb<18V 120 ns
texns, texts 13.7 us
TIOO, TIO1, TIO3 to TIO7 trin, tri 1/fmck+10] nghete

input high-level width,
low-level width

TOO00, TO01, TOO3 to fro HS (high-speed main) | 2.7 V<EVopo<3.6V 8 MHz
TOO7 output frequency mode 1.8V <EVooo < 2.7 V 4 | MHz
1.6 V<EVooo <18V 2 MHz
LS (low-speed main) 1.8V <EVbpo<3.6V 4 MHz
mode 1.6 V<EVooo < 1.8V 2 MHz
LV (low-voltage main) 1.6 V<EVooo<3.6V 2 MHz
mode
PCLBUZO, PCLBUZ1 frcL HS (high-speed main) 2.7V<EVooo<3.6V 8 MHz
output frequency mode 1.8V <EVooo <27V 4 MHz
1.6 V<EVbpo<1.8V 2 MHz
LS (low-speed main) 1.8 V<EVoo0<3.6V 4 MHz
mode 1.6 V<EVooo < 1.8 V 2 | MHz
LV (low-voltage main) 1.8 V<EVooo<3.6V 4 MHz
mode 1.6 V<EVooo < 1.8 V 2 | MHz
Interrupt input high-level tint, tintL | INTPO 16V<Vop<36V 1 us
width, low-level width INTP1 to INTP11 1.6V <EVoro<3.6V 1 s
Key interrupt input tkr KRO to KR9 1.8V <EVooo<3.6V, 250 ns
high-level width, low-level 1.8V <AVooo<3.6V
width 1.6V<EVoro <18V, 1 s
1.6 V<AVooo <18V
RESET low-level width trsL 10 us
(Note and Remark are listed on the next page.)
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

Notes 1. HS is condition of HS (high-speed main) mode.

2. LS is condition of LS (low-speed main) mode.

3. LV is condition of LV (low-voltage main) mode.

4. Transfer rate in the SNOOZE mode: MAX. 1 Mbps

5. When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1. The Slp setup time or Slp hold time
becomes “from SCKpl” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

6. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

7. C s the load capacitance of the SOp output lines.

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).

Remarks 1. p: CSl number (p = 00, 01, 10, 11, 20, 21), m: Unit number (m = 0, 1), n: Channel number (n = 0 to
3),
g: PIM number (g =0, 1)
2. fwvck: 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, 11))
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RL78/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

(10) Communication at different potential (1.8 V, 2.5 V) (simplified I2°C mode) (2/2)
(Ta=-40 to +85°C, 1.8 V < EVbpo < Vop < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions HgNote 1 |_GNote 2 L\/Note 3 Unit
MIN. | MAX. MIN. | MAX. | MIN. | MAX.

Data setup time (reception) tsu:DAT 2.7V <EVopo<3.6V, 1/fmck + 1/fmck + 1/fmek + ns
23V<Vb<27V, 135Note 19(QNote 6 19QNete
Cb =50 pF, Ro = 2.7 kQ 6 6
27V <EVooo<3.6V, 1/fmck + 1/fmck + 1/fmck + ns
23V<Vb<27V, 19QNete 19(QNote 6 19(QNete
Cb =100 pF, Ro = 2.7 kQ 6 6
1.8 V<EVbop0o<3.3V, 1/fmek + 1/fmek + 1/fmck + ns
1.6 V< Vb <20 \Note5, 19QNete 19(QNote 6 19QNete
Cb =100 pF, Ro = 5.5 kQ 6 6

Data hold time (transmission) tHD:DAT 2.7V <EVoo <36V, 0 305 0 305 0 305 ns

23V<Vb<27V,
Cbv =50 pF, Ro = 2.7 kQ

27V<EVooo<3.6V, 0 355 0 355 0 355 ns
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ

1.8 V<EVooo<3.3V, 0 405 0 405 0 405 ns
1.6V < Vb <2.0VNetes,
Cb =100 pF, Ro = 5.5 kQ

Notes 1. HS is condition of HS (high-speed main) mode.
2. LS is condition of LS (low-speed main) mode.
3. LV is condition of LV (low-voltage main) mode.

>

The value must also be fcik/4 or lower.
Use it with EVbpo > Vb.
Set the fuck value to keep the hold time of SCLr = “L” and SCLr = “H".

o o

Caution Select the TTL input buffer and the N-ch open drain output (Voo tolerance (When 25- to 48-pin
products)/EVop tolerance (When 64-pin products)) mode for the SDAr pin and the N-ch open drain
output (Voo tolerance (When 25- to 48-pin products)/EVop tolerance (When 64-pin products))

<R> mode for the SCLr 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/G1A 2. ELECTRICAL SPECIFICATIONS (Ta = —40 to +85°C)

2.5.2 Serial interface IICA

(1) I?C standard mode
(Ta=-40 to +85°C, 1.6 V < EVbbo < Vbop < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions Standard ModeN°te ! Unit
HSNoteZ LSNote3 LvNote4
MIN. | MAX. | MIN. | MIN. | MAX. | MIN.
SCLAO clock frequency fscL 27V<EVboo<3.6V 0 100 0 100 0 100 | kHz
1.8V<EVooo<36V 0 100 0 100 0 100
1.7V<EVooo<36V 0 100 0 100 0 100
1.6 V<EVooo<36V - 0 100 0 100
Setup time of restart condition tsusta | 27 V<EVoD0<3.6 V 4.7 4.7 4.7 s
1.8V <EVooo<36V 4.7 4.7 47
1.7V<EVooo<36V 4.7 4.7 47
1.6 V<EVooo<36V - 4.7 47
Hold timeNete s tio:sta | 2.7 V<EVoo < 3.6 V 4.0 4.0 4.0 us
1.8V <EVooo<36V 4.0 4.0 4.0
1.7V<EVooo<36V 4.0 4.0 4.0
16 V<EVooo<36V - 4.0 4.0
Hold time when SCLAQ = “L” trow 27V<EVb<36V 4.7 4.7 47 us
1.8V<EVooo<36V 4.7 4.7 47
1.7V<EVooo<36V 4.7 4.7 47
1.6 V<EVooo<36V - 4.7 47
Hold time when SCLAQ = “H” tHiGH 27V<EVooo<36V 4.0 4.0 4.0 s
1.8V <EVooo<36V 4.0 4.0 4.0
1.7V<EVooo<36V 4.0 4.0 4.0
16 V<EVooo<36V - 4.0 4.0
Data setup time (reception) tsu:DAT 27V<EVooo<3.6V 250 250 250 ns
1.8V<EVoo<36V 250 250 250
1.7V<EVooo<36V 250 250 250
16 V<EVooo<36V - 250 250
Data hold time (transmission)N°®® | tuppar | 2.7 V< EVooo < 3.6 V 0 3.45 0 3.45 0 345 | us
1.8V<EVooo<36V 0 3.45 0 3.45 0 3.45
1.7V<EVooo<36V 0 3.45 0 3.45 0 3.45
1.6 V<EVooo<36V - - 0 3.45 0 345
Setup time of stop condition tsu:sto 27V <EVom<3.6V 4.0 4.0 4.0 us
1.8V <EVooo<36V 4.0 4.0 4.0
1.7V<EVooo<36V 4.0 4.0 4.0
16 V<EVooo<36V - 4.0 4.0
Bus-free time tBur 27V<EVo<3.6V 4.7 4.7 4.7 us
1.8V <EVooo<36V 4.7 4.7 47
1.7V<EVooo<36V 4.7 4.7 47
16 V<EVooo<36V - 4.7 47
(Note and Remark are listed on the next page.)
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

<R>

3.3 DC Characteristics

3.3.1 Pin characteristics
(TA=-40to +105°C,2.4 V< AVop<Vpp<3.6 V,2.4V<EVbpo<Vop< 3.6V, Vss = EVsso =0 V) (1/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Output current, loH1 Per pin for P00 to P06, P10 to P16, 24V <EVboo<36V —-3.0Nete2 | mA
highNete 1 P30, P31, P40 to P43, P50, P51,
P70 to P77, P120, P130, P140, P141
Total of P00 to P04, P40 to P43, P120, | 2.7V <EVooo<3.6V -10.0 mA
P130, P140, P141 2.4V <EVooo< 2.7V 50 | mA
(When duty < 70%Nete 3)
Total of P05, P06, P10 to P16, P30, 2.7V <EVoo<3.6V -19.0 mA
P31, P50, P51, P70 to P77, 24V<EVor <27V 100 | mA
(When duty < 70%Nete3)
Total of all pins 24V <EVooo<3.6V -29.0 mA
(When duty < 70%Nete3)
lonz2 Per pin for P20 to P27, P150 to P154 24V<AVop<3.6V —(Q.qNote 2 mA
Total of all pins 24V <AVop<3.6V -1.3 mA

(When duty < 70%Nete 3)

Value of current at which the device operation is guaranteed even if the current flows from the EVboo,

Notes 1.
Vb pins to an output pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.

Caution P00, P02 to P04, P10 to P15, P43, P50, P71, and P74 do not output high level in N-ch open-drain

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

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%).

e Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and lon = -10.0 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor.

Total output current of pins = (—10.0 x 0.7)/(80 x 0.01) = -8.7 mA

A current higher than the absolute maximum rating must not flow into one pin.

mode.

port pins.
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

<R> Notes 1. Current flowing to Vop.

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

3. Current flowing only to the real-time clock (RTC) (excluding the operating current of the low-speed
on-chip ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of
the values of either Iop1 or Ibp2, and IrTc, when the real-time clock operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IFiL should be added. Ipp2 subsystem clock
operation includes the operational current of the real-time clock.

4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
ocsillator and the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the
values of either lop1 or lop2, and Iit, when the 12-bit interval timer operates in operation mode or HALT
mode. When the low-speed on-chip oscillator is selected, IFiL should be added.

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, lop2, or Iops and Iwpt
when the watchdog timer is in operation.

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Iop2 and labc, lavrer, labrer when the A/D converter operates in an operation mode or the HALT
mode.

7. Current flowing to the AVop.

8. Current flowing from the reference voltage source of A/D converter.

9. Operation current flowing to the internal reference voltage.

10. Current flowing to the AVReFp.

11. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of
Ipp1, Ibp2 or Ipp3 and ILvp when the LVD circuit is in operation.

12. Current flowing only during data flash rewrite.

13. Current flowing only during self programming.

Remarks 1. fi.: Low-speed on-chip oscillator clock frequency
2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fck: CPU/peripheral hardware clock frequency
4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

3.4 AC Characteristics

(TA=-40 to +105°C, AVbb < Vpp < 3.6 V, 2.4 V<EVppo < Vbp < 3.6 V, Vss = EVsso = 0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum | Tey Main system | HS (high-speed 2.7 V < Vbp < 3.6 V| 0.03125 1 us
instruction execution time) clock (fwan) | main) mode 24V <Voo<27V| 0.0625 1 s
operation T ' '
Subsystem clock (fsus) 24V<Vop<36V| 285 30.5 31.3 us
operation
In the self HS (high-speed 2.7 V < Voo < 3.6 V| 0.03125 1 us
programming | main) mode 3 4/ < Voo < 2.7 V| 0.0625 1 s
mode B
External system clock fex 27V<Vop<36V 1.0 20.0 MHz
frequency 24V<Vop <27V 1.0 16.0 | MHz
fexs 32 35 kHz
External system clock input| text, tex. | 2.7 V<Vop < 3.6 V 24 ns
high-level width, low-level 24V <Vop<27V 30 ns
width SR -
texws, texts 13.7 us
TIOO, TI01, TIO3 to TIO7 trin, tri 1/fmek+10| nshote
input high-level width,
low-level width
TOO00, TO01, TOO3 to fro HS (high-speed main) | 2.7V <EVooo<3.6 V 8 MHz
TOO7 output frequency mode 24V <EVono <27V 4 | MHz
PCLBUZ0, PCLBUZ1 fecL HS (high-speed main) | 2.7 V<EVooo<3.6V 8 MHz
output frequency mode 24V <EVoro <27V 4 MHz
Interrupt input high-level tintH, tinte | INTPO 24V<Vop<36V 1 us
width, low-level width INTP1 to INTP11 2.4V <EVooo <36V 1 s
Key interrupt input tkr KRO to KR9 24V <EVbo<3.6V, 250 ns
high-level width, low-level 24V <AVoo<3.6V
width
RESET low-level width tRsL 10 us

Note The following conditions are required for low-voltage interface when EVbpbo < Vbb.
2.4V <EVbpo <27V :MIN. 125 ns

Remark fuck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer clock select register 0 (TPS0) and timer mode
register On (TMROnN). n: Channel number (n =0 to 7))
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta=-40 to +105°C, 2.4 V < EVppo < Vop < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkevt 27V<EVooo£3.6V | tkevt > 4/fok 250 ns

24V <EVooo<3.6V | tkev1 > 4ffox 500 ns

SCKp high-/low-level width tKH1, 27V<EVooo <36V tkev1/2 — 36 ns

i 24V <EVono<3.6V tkovi/2 — 76 ns

Slp setup time (to SCKpT)Note ! tsik1 27V<EVopo<3.6V 66 ns

24V <EVopo<3.6V 113 ns

Slp hold time (from SCKpT)Nete1 tisi 38 ns

Delay time from SCKpJ{ to tkson C =30 pNote? 50 ns
SOp outputNete 2

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time or Slp hold time
becomes “from SCKpU when DAPmn = 0 and CKPmn =1, or DAPmn = 1 and CKPmn = 0.
2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. C s 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 p: CSI number (p =00, 01, 10, 11, 20, 21), m: Unit number (m = 0, 1), n: Channel number (n =0 to 3),
g: PIM and POM numbers (g =0, 1)
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

CSI mode connection diagram (during communication at same potential)

SCKp SCK
RL78 .
microcontroller P SO User device
SOp S

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

tkevi, 2

tki, 2 tkH1, 2

e

tsika, 2 tksi, 2

tkso1, 2

SOp Output data ><

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

tkevi, 2

tkh1, 2 tkL1, 2

SCKp
4/ N

tsiki, 2 tksi1, 2

tkso1, 2

SOp Output data ><

Remarks 1. p: CSl number (p = 00, 01, 10, 11, 20, 21)
2.  m: Unit number, n: Channel number (mn = 00 to 03, 10, 11)
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RL78/G1A

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

(5) Communication at different potential (1.8 V, 2.5 V) (UART mode) (dedicated baud rate generator output) (1/2)
(Ta=-40 to +105°C, 2.4 V < EVppo < Vop < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rateNo®! Reception | 2.7V <EVbpo<3.6V, fvck/12 bps
23Vsw<27V Theoretical value of the 2.6 Mbps
maximum transfer rate
fok = 32 MHz, fmek = fok
2.4V <EVooo < 3.3V, fumek/12 bps
16VsWbs20V Theoretical value of the 2.6N*2 | Mbps
maximum transfer rate
fok = 32 MHz, fmek = fok
Notes 1. Transfer rate in the SNOOZE mode is 4800 bps.
2. The following conditions are required for low-voltage interface when EVbbo < Vob.
2.4V <EVbpo < 2.7 V: MAX. 1.3 Mbps
Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (When
25- to 48-pin products)/EVop tolerance (When 64-pin products)) mode for the TxDq pin by using
<R> port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi, see
the DC characteristics with TTL input buffer selected.
Remarks 1. Vb[V]: Communication line voltage
2. q: UART number (q = 0 to 2), g: PIM and POM number (g = 0, 1)
3. fuck: 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, 11)
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40 to +105°C, 2.4 V < EVppo < Vop < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle timegNote ! trev2 2.7V <EVboo<3.6V, |24 MHz < fuck 40/fuck ns
23VsVos27V 20 MHz < fuck< 24 MHz |  32ffucx ns
16 MHz < fuck < 20 MHz 28/fmck ns
8 MHz < fuck < 16 MHz 24/fmck ns
4 MHz < fuck < 8 MHz 16/fmck ns
fuck < 4 MHz 12/fmex ns
2.4V <EVopo < 3.3V, |24 MHz < fuck 96/fmck ns
16VsVos20V 20 MHz < fuck< 24 MHz |  72ffucx ns
16 MHz < fuck < 20 MHz 64/fmck ns
8 MHz < fuck < 16 MHz 52/fmck ns
4 MHz < fuck < 8 MHz 32/fmck ns
fuck < 4 MHz 20/fmek ns
SCKp high-/low-level width | tkrz, 27V<EVD0<36V,23V<Vpe<27V tkey2/2 — 36 ns
tke2
24V <EVopo<33V,16V<Ve<20V tkev2/2 — ns
100
Slp setup time tsik2 27V<EVopo<36V,23V<Vb<27V 1/fmck + 40 ns
(to SCKpTytere 24V<EVon <33V, 1.6V<Ve<20V 1w + 60
Slp hold time tksi2 1/fmck + 62 ns
(from SCKpT)Nete 2
Delay time from SCKp! to | tkso2 27V<EVopo<3.6V,23V<Ve<27V, 2/fmek + ns
SOp outputNete 3 Cb =30 pF, Ro = 2.7 kQ 428
24V <EVoo<33V,16V<Ve<20V, 2/fmek + ns
Cv = 30 pF, Ro = 5.5 kQ 1146

Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps
2. When DAPmMn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1. The Slp setup time or Slp hold time
becomes “from SCKpl“ when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKpT“ when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (Voo

tolerance (When 25- to 48-pin products)/EVob tolerance (When 64-pin products)) mode for the SOp

<R> pin by using port input mode register g (PIMg) and port output mode register g (POMg). For VH
and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/G1A 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = —40 to +105°C)

(8) Communication at different potential (1.8 V, 2.5 V) (simplified I2°C mode) (1/2)
(Ta=-40 to +105°C, 2.4 V < EVppo < Voo < 3.6 V, Vss = EVsso = 0 V)

Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fsoL 27V<EVooo <36V, 400Note 1 kHz
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVooo <36V, 10QNete ! kHz
23V<Vh<27V,
Cb = 100 pF, Ro = 2.7 kQ

24V <EVono<3.3V, 10QNete ! kHz
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “L” tLow 27V <EVbpo<3.6YV, 1200 ns
23V<Vb<27YV,

Cb =50 pF, Ro = 2.7 kQ
27V <EVopo<3.6V, 4600 ns
23V<Vb<27V,

Cb =100 pF, Ro = 2.7 kQ

2.4V <EVopo< 3.3V, 4650 ns
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

Hold time when SCLr = “H” tHiGH 27V<EVooo<36V, 500 ns
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

2.7V <EVopo<36V, 2400 ns
23V<Vb<27V,
Cbo =100 pF, Ro = 2.7 kQ

24V <EVooo<33V, 1830 ns
1.6V<Vb<20V,
Cb =100 pF, Ro = 5.5 kQ

(Notes, Caution and Remarks are listed on the next page.)
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4. PACKAGE

DRAWINGS

4.3 48-pin products

R5F10EGAAFB, R5F10EGCAFB, R5F10EGDAFB, R5F10EGEAFB
R5F10EGAGFB, R5F10EGCGFB, R5F10EGDGFB, R5F10EGEGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP48-7x7-0.50

PLQPO048KF-A

P48GA-50-8EU-1

0.16

HD
D
36 25
137 24
—] —
— —
— —
(— —
— —
—+ E HE
— —
—] —
(— —
— —
(— Q —
=48 13
1 12
—ZE
A7
A2

detail of lead end

— )
If

0 — L
Lp
e L1 =
(UNIT:mm)
ITEM DIMENSIONS
D 7.00£0.20
E 7.00+0.20

HD 9.00+0.20

HE 9.00+0.20

A 1.60 MAX.

Al 0.10+0.05

A2 1.40+0.05

NOTE

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.

Al-

0.25
b 0.22+0.05
c 0.145 8092
L 0.50

Lp 0.60+0.15
L1 1.00+0.20
6 330
[e] 0.50
X 0.08
y 0.08
ZD 0.75
ZE 0.75

© 2012 Renesas Electronics Corporation. All rights reserved.

R01DS0151EJ0210 Rev.2.10

Nov 30, 2016

RENESAS

Page 122 of 125



