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What is "Embedded - Microcontrollers"?
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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 -
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Obsolete
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RL78/G1C

1.

OUTLINE

1.4 Pin Identification

ANIO to ANI7, ANI16, ANI17, ANI19:

AVREFM:
AVREFP:
EXCLK:
EXCLKS:

INTPO to INTPG, INTP8, INTP9:

KRO to KR5:

P00, PO1:

P14 to P17:

P20 to P27:

P30, P31:

P40, P41:

P50, P51:

P60 to P63:

P70 to P75:

P120 to P124:

P130, P137:

P140:

PCLBUZ0, PCLBUZ1:
REGC:

RESET:

RTC1HZ:

RxDO:

SCKO00, SCKO01:
SCLAO, SCLO00, SCLO1:
SDAAO, SDAQO, SDAO1:
SI00, SI01:

S000, SO01:

TIOO to TI03:

TOO00 to TO03:

TOOLO:

TOOLRxD, TOOLTxD:
TxDO:

UDMO, UDM1, UDPO, UDP1:
UOVRCURO, UOVRCURT:
UVBUSENO, UVBUSEN1:
UVob:

UVBus:

Vob:

Vss:

X1, X2:

XT1, XT2:

Analog Input

Analog Reference Voltage Minus

Analog Reference Voltage Plus

External Clock Input (Main System Clock)
External Clock Input (Sub System Clock)
External Interrupt Input

Key Return

Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 12

Port 13

Port 14

Programmable Clock Output/Buzzer Output
Regulator Capacitance

Reset

Real-time Clock Correction Clock (1 Hz) Output
Receive Data

Serial Clock Input/Output

Serial Clock Input/Output

Serial Data Input/Output

Serial Data Input

Serial Data Output

Timer Input

Timer Output

Data Input/Output for Tool

Data Input/Output for External Device
Transmit Data

USB Input/Output

USB Input

USB Output

USB Power Supply/USB Regulator Capacitance
USB Input/USB Power Supply (USB Optional BC)
Power Supply

Ground

Crystal Oscillator (Main System Clock)
Crystal Oscillator (Subsystem Clock)
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RL78/G1C 1. OUTLINE
(2/2)
ltem 32-pin 48-pin
R5F10JBC R5F10KBC R5F10JGC R5F10KGC
Clock output/buzzer output 2 2

. 2.93 kHz, 5.86 kHz, 11.7 kHz, 1.5 MHz, 3 MHz, 6 MHz, 12 MHz

(Main system clock: fuain = 24 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 | 9 channels

Serial interface

CSI: 2 channels/UART: 1 channel/simplified I°C: 2 channels

I°C bus 1 channel
uUsSB Host controller 2 channels - | 2 channels -
Function controller 1 channel
Multiplier and o Multiplier: 16 bits x 16 bits = 32 bits (Unsigned or signed)
divider/multiply-accumulator o Divider: 32 bits + 32 bits = 32 bits (Unsigned)

o Multiply-accumulator:16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 2 channels
Vectored Internal 20 20
interrupt
sources External 8 10
Key interrupt - 6
Reset e Reset by RESET pin

o |Internal reset by watchdog timer

¢ |Internal reset by power-on-reset

e Internal reset by voltage detector

* Internal reset by illegal instruction execution Note

¢ Internal reset by RAM parity error

e |Internal reset by illegal-memory access
Power-on-reset circuit » Power-on-reset: 1.51V (TYP.)

» Power-down-reset: 1.50 V (TYP.)
Voltage detector 2.45V 10 4.06 V (9 stages)

On-chip debug function

Provided

Power supply voltage

Voo=24t055V

Operating ambient temperature

Ta =-40 to +85 °C (A: Consumer 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 issued by emulation with the in-circuit emulator or on-chip

debug emulator.
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vob (HS (high-speed main) mode)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.5 Peripheral Functions Characteristics

2.5.1 Serial array unit

(1) During communication at same potential (UART mode) (dedicated baud rate generator output)
(Ta=-40 to +85°C,2.4V<Vpp < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate fmek/6 bps
Theoretical value of the 4.0 Mbps

maximum transfer rate

Note
fmek = fok

Note The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vop <5.5V)
16 MHz (2.4 V <Vob <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).

UART mode connection diagram (during communication at same potential)

TxDq Rx
RL78 microcontroller User's device
RxDq TX

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1. q: UART number (q = 0), g: PIM and POM number (g = 5)
2. 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))
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RL78/G1C

2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(5) During communication at same potential (simplified I’c mode)
(Ta=-40 to +85°C,2.4V<Vpp<55V,Vss=0V)

Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fscL 27V<Von<55V, 1000 Mt kHz
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 400" kHz
Cb =100 pF, Ro = 3 kQ
24V<Vop<27V, 300" kHz
Cb =100 pF, Ro = 5 kQ

Hold time when SCLr = “L” tLow 27V<Vop<55V, 475 ns
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 1150 ns
Cb =100 pF, Ro = 3 kQ
24V <Vop<27V, 1550 ns
Cb =100 pF, Ro = 5 kQ

Hold time when SCLr = “H” tricH 27V<Vop<55V, 475 ns
Cb = 50 pF, Ro = 2.7 kQ
24V <Vop<55YV, 1150 ns
Cb = 100 pF, Ro = 3 kQ
24V <Vopb<27V, 1550 ns
Cb = 100 pF, Ro = 5 kQ

Data setup time (reception) tsu:pAT 27V<Vop<55V, 1/fmck + 85 ns
Co = 50 pF, Ry = 2.7 kQ N
24V<Vop<55V, 1/fvck + 145 ns
Cb = 100 pF, Re = 3 kQ o
24V <Vop<27V, 1/fvek + 230 ns
Co = 100 pF, Ro = 5 kQ N

Data hold time (transmission) tHD:DAT 27V<Vop<55V, 0 305 ns
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 0 355 ns
Cb =100 pF, R = 3 kQ
24V <Vop<27V, 0 405 ns
Cb =100 pF, Ro = 5 kQ

Notes 1. The value must also be equal to or less than fuck/4.
2. Set the fuck value to keep the hold time of SCLr = "L" and SCLr = "H".

Caution Select the normal input buffer and the N-ch open drain output (Voo tolerance) mode for the SDAr

pin and the normal output mode for the SCLr pin by using port input mode register g (PIMg) and

port output mode register h (POMh).

(Caution and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Notes 6. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid
maximum transfer rate.

Expression for calculating the transfer rate when 2.4 V<Vop<3.3Vand 1.6 V<Vb <20V

Maximum transfer rate = L 5 [bps]

{-Cox RoxIn(1- 1Vb )} x3

1 1.5
, Transfer rate x 2~ \C0 X RexIn (1- =, =)}
Baud rate error (theoretical value) = 7 x 100 [%]

(m) x Number of transferred bits

*

This value is the theoretical value of the relative difference between the transmission and reception sides.
7. This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode

for the TxDq 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.

UART mode connection diagram (during communication at different potential)

Vb
g2
TxDq Rx
RL78 microcontroller User's device
RxDq TX
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vob tolerance) mode for
the SOp pin and SCKp pin by using port input mode register g (PIMg) and port output mode
register g (POMg). For Vii and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Rb[Q]:Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp)
load capacitance, Vb[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 3, 5)
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)
4. This value is valid only when CSI00’s peripheral 1/O redirect function is not used.

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output)
(1/2)
(TA=-40 to +85°C,2.4V<Vbp< 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkey tkeyt 2 4/fcik| 4.0V <Vop<5.5V, 300 ns
27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ
27V<Vop<4.0V, 500 ns
23V<Vb<27V,
Cb =30 pF, Ro = 2.7 kQ

24V <Vop<3.3V, 1150 ns
24V<Vb<20V,
Cb = 30 pF, Ro = 5.5 kQ

SCKp high-level width tiH1 40V<Vop<55V,27V<Vb<40V, |[tkev/2-T75 ns
Cbv =30 pF, Ro = 1.4 kQ

27V<Vop<40V,23V<Vp<27V, tkey1/2 — ns
Cob = 30 pF, Ro = 2.7 kQ 170
24V <Vop<33V,16V<Vb<20V, tkev1/2 — ns
Cb = 30 pF, Ro = 5.5 kQ 458

SCKp low-level width tkL1 40V<Vop<55V,27V<Vb<40V, |tkev1/2-12 ns

Cb = 30 pF, Ro = 1.4 kQ

27V<Vop<4.0V,23V<Vb<27V, |tker/2-18 ns
Cb =30 pF, Ro = 2.7 kQ

24V<Vop<33V,1.6V<Vb<20V, |tker/2-50 ns
Cb =30 pF, Rp = 5.5 kQ

Cautions 1. Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance)
mode for the SOp pin and SCKp pin by using port input mode register g (PIMg) and port
output mode register g (POMg). For Vi and Vi, see the DC characteristics with TTL input
buffer selected.

2. Use it with Vbbp > Vb.

(Remarks are listed two pages after the next page.)
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RL78/G1C

2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

(10) Communication at different potential (1.8 V,2.5V, 3V) (simplified I’c mode) (1/2)
(Ta=-40 to +85°C,2.4V<Vpp<55V,Vss=0V)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

SCLr clock frequency

fscL

40V<Vop<55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

1000 Note 1

kHz

27V<Vop<4.0V,
23V<Vb<27V,
Cb =50 pF, Rb = 2.7 kQ

1000 Note 1

kHz

40V<Vop<55V,
27V<Vpb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

400 Note 1

kHz

27V<Vop<4.0V,
23V<Vb<27V,
Cb = 100 pF, Ro = 2.7 kQ

400 Note 1

kHz

24V <Vop <33V,
1.6V<Vb<20VNe?
Cb = 100 pF, Ro = 5.5 kQ

300 Note 1

kHz

Hold time when SCLr = “L”

tLow

40V<Vop<55V,
27V<Vb<4.0V,
Cb =50 pF, Ro = 2.7 kQ

475

ns

27V<Vop<4.0V,
23V<Vb<27V,
Cb =50 pF, Rp = 2.7 kQ

475

ns

40V<Vop<55V,
27V <Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

1150

ns

27V<Vop<4.0V,
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ

1150

ns

24V <Vop <33V,
1.6V<Vb<20VNe?
Cb = 100 pF, Ro = 5.5 kQ

1550

ns

Hold time when SCLr = “H”

tHIGH

40V<Voo<55V,
27V<Vb<40V,
Cb = 50 pF, Ro = 2.7 kQ

245

ns

27V<Vop<4.0V,
23V<Vb<27V,
Cb =50 pF, Rp = 2.7 kQ

200

ns

40V<Vop<55V,
27V <Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

675

ns

27V<Vop<4.0V,
23V<Vbe<27V,
Cb =100 pF, Ro = 2.7 kQ

600

ns

24V <Vop <33V,
1.6V<Vb<20VNe?
Cb = 100 pF, Ro = 5.5 kQ

610

ns

(Notes, Caution and Remarks are listed on the next page.)
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RL78/G1C 2. ELECTRICAL SPECIFICATIONS (A: Ta = -40 to +85°C)

2.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +85°C, VPbR< VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivoo Power supply rise time 3.98 4.06 414 \
voltage Power supply fall time 3.90 3.98 4.06 \Y
Vivp1 Power supply rise time 3.68 3.75 3.82 \

Power supply fall time 3.60 3.67 3.74 \

Vivb2 Power supply rise time 3.07 3.13 3.19 \

Power supply fall time 3.00 3.06 3.12 \

Vwivps Power supply rise time 2.96 3.02 3.08 \

Power supply fall time 2.90 2.96 3.02 \Y

Vivpa Power supply rise time 2.86 2.92 2.97 \

Power supply fall time 2.80 2.86 2.91 \

Vivos Power supply rise time 2.76 2.81 2.87 \

Power supply fall time 2.70 2.75 2.81 \

Vivps Power supply rise time 2.66 2.71 2.76 \

Power supply fall time 2.60 2.65 2.70 \

Vivor Power supply rise time 2.56 2.61 2.66 \

Power supply fall time 2.50 2.55 2.60 \

Vivps Power supply rise time 2.45 2.50 2.55 \

Power supply fall time 2.40 245 2.50 \

Minimum pulse width tw 300 HS
Detection delay time to 300 Hs
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

3.2.3 PLL oscillator characteristics

(TA=-40to +105°C,2.4V<VbD<5.5V,Vss=0V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit

PLL input frequency N feLun High-speed system clock 6.00 16.00 | MHz

PLL output frequency "°* fpLL 48.00 MHz

Lock up time From PLL output enable to stabilization of the 40.00 us
output frequency

Interval time From PLL stop to PLL re-operation setteing 4.00 us
Wait time

Setting wait time From after PLL input clock stabilization and PLL 1.00 us

setting is fixed to start setting
Wait time required

Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

3.3 DC Characteristics

3.3.1 Pin characteristics

(TA=-40 to +105°C, 2.4V <Vbp< 5.5V, Vss =0 V)

Items Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, | low Per pin for P00, P01, P14 to P17, 24V<Vop<55V 3.0 mA
highMo*e ! P30, P31, P40, P41, P50, P51, P70 to z

P75, P120, P130, P140
Total of P00, P01, P40, P41, P120, 40V<Vop<55V -30.0 | mA
P130, P140 27V<Voo<4.0V ~100 | mA
(When duty < 70% "°*°?)
24V<Vop<2.7V -50 | mA
Total of P14 to P17, P30, P31, 40V<Von<55V -300 | mA
P50, P51, P70 to P75 27V<Vop<4.0V -19.0 | mA
(When duty < 70% N )
24V<Vop<2.7V -10.0 | mA
Total of all pins 24V <Vop<55V -60.0 mA
(When duty < 70%"°*?)
lon2 Per pin for P20 to P27 24V <Vop<55V -0.1%*| mA
2
Total of all pins 24V <Vop<55V -1.5 mA

(When duty < 70%"°*?)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Vop

pin to an output pin.

2. However, do not exceed the total current value.

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 ratio to n%).

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

Caution P00, P01, P30, and P74 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

(Ta =—40 to +105°C, 2.4 V< Vpp < 5.5V, Vss = 0 V) (1/2)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Low-speed on-chip [rcNoe 0.20 LA
oscillator operating
current
RTC operating current | Irtc 0.02 LA

Notes 1,2, 3
12-bit interval timer [ Notes 2.4 0.02 LA
operating current
Watchdog timer lwot fii =15 kHz 0.22 LA
operating current Notes1,2,5
A/D converter laocN°*** " | When conversion Normal mode, AVrere = Vo = 5.0 V 1.3 1.8 mA

. 6 .
operating current at maximum speed | | oy yoltage mode, AVrerr = Voo = 3.0 V 05 | 0.8 | mA
A/D converter reference | larer " 75.0 UA
voltage current !

Temperature sensor | Irwps N 75.0 LA
operating current
LVD operating current | lvo Vot 0.08 LA
7
Self-programming Irsp Notes ® 2.00 | 12.30 | mA
operating current ®
BGO operating current | lsco """ 2.00 [12.30 | mA
8
SNOOZE operating Isnvoz V" | ADC operation The mode is performed N ' 0.80 | 1.97 | mA
current The A/D conversion operations are performed, 1.20 | 3.00 mA
Low voltage mode, AVrere = Vob = 3.0 V
CSl operation 0.70 | 1.56 mA

(Notes and Remarks are listed on the next page.)
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RL78/G1C

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

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta=-40 to +105°C, 2.4V <Vop < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKp cycle time tkey tkey1 > 4/fek | 27V <Vop <55V 250 ns
24V <Vop<55V 500 ns

SCKp high-/low-level width tKH1, 40V<Vop<55V tkev1/2 — 24 ns
fh 27V<Von <55V tkovi/2 — 36 ns

24V <Vop<55V tkey1/2 — 76 ns

Slp setup time (to SCKpT)"*®" | tsike 40V<Vop<55V 66 ns
27V<Vopb<55V 66 ns

24V <Vop<55V 113 ns

Slp hold time (from SCKpT) N2 | txsi1 38 ns
Delay time from SCKp{ to tksor C = 30 pFhete? 50 ns

SOp output V°te?

Notes 1.

Caution

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

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

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.

C is the load capacitance of the SCKp and SOp output lines.

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).

Remarks 1. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n =0, 1),

g: PIM and POM numbers (g =0, 3, 5, 7)

2. 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, 01))
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

(3) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(Ta=-40 to +105°C, 2.4V <Vop < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKp cycle time N*® tkcvz 40V<Vop<55V |20 MHz < fuck 16/fuck ns
fuek < 20 MHz 12/fmck ns
27V <Vop<55V | 16 MHz < fuck 16/fmck ns
fueck < 16 MHz 12/fmck ns
24V <Vop<55V 12/fmck ns
and 1000

SCKp high-/low-level width | tkhz, 40V <EVooo<55V tkeva/2 — ns

tki2 14
2.7V <EVooo<5.5V tkev2/2 — ns

16
24V <Vop<55V tkev2/2 — ns

36
Slp setup time tsikz 27V<Vop<55V 1/fmek+40 ns
(to SCKpT) " 2.4V <Voo<55V 1/fuck+60 ns
Slp hold time tksiz 27V<Vop<55V 1/fmek+62 ns
(from SCKpT) "*** 24V<Vop <55V 1/fwcx+62 ns
Delay time from SCKp!l to | tksoz C =30 pF Note* 27V<Vop<55V 2/fuck+66 ns
$Op output ***** 24V<Vop <55V 2wekt113 | ns

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to

SCKpl” 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 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.

4. C is the load capacitance of the SOp output lines.

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

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), m: Unit number (m = 0),
n: Channel number (n =0, 1), g: PIM number (g=0, 3,5, 7)
2. 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, 01))
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

CSI mode connection diagram (during communication at same potential)

SCKp

SCK

RL78 microcontroller SIP

SO User's device

SOp

Sl

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

tkeve, 2

ki, 2

tkH1, 2

SCKp \

Slp

tkso1, 2

Input data

tsik1, 2 tksi1, 2
— T S

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

ke, 2

SCKp /

o

tkso1, 2

tsik1, 2 tksi1, 2
— T WO

SOp

Output data ><

Remarks 1. p: CSI number (p = 00, 01)

2. m: Unit number, n: Channel number (mn = 00, 01)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

(4) During communication at same potential (simplified I’c mode)

(TA=—40 to +105°C, 2.4 V< Vpp < 5.5V, Vss = 0 V)

Parameter Symbol Conditions MIN. MAX. Unit

SCLr clock frequency fsoL 2.7V <Vop<55V, 400"t kHz
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 100 M kHz
Cb =100 pF, Ro = 3 kQ

Hold time when SCLr = "L trow 27V<Von<55V, 1200 ns
Cb = 50 pF, Ro = 2.7 kQ
24V<Vop<55V, 4600 ns
Cb =100 pF, Ro = 3 kQ

Hold time when SCLr = *H" tricH 27V<Von<55V, 1200 ns
Cb = 50 pF, Ro = 2.7 kQ
24V <Vop<55YV, 4600 ns
Cb = 100 pF, Ro = 3 kQ

Data setup time (reception) tsu:paT 27V<Vop<55V, 1/fmck + 220 ns
Cb = 50 pF, Ro = 2.7 kQ Note
24V <Vop<55V, 1/fuck + 580 ns
Cb = 100 pF, Ro = 3 kQ Note 2

Data hold time (transmission) tHD:DAT 27V<Von<55V, 0 770 ns
Cb =50 pF, Ro = 2.7 kQ
24V<Vop<55V, 0 1420 ns
Cb = 100 pF, Ro = 3 kQ

Notes 1. The value must also be equal to or less than fuck/4.
2. Set the fmck value to keep the hold time of SCLr = "L" and SCLr = "H".

Caution Select the normal input buffer and the N-ch open drain output (Vop tolerance) mode for the SDAr
pin and the normal output mode for the SCLr pin by using port input mode register g (PIMg) and

port output mode register h (POMh).

(Caution and Remarks are listed on the next page.)
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

(5) Communication at different potential (2.5 V, 3 V) (UART mode) (1/2)
(Ta=-40 to +105°C, 2.4V <Vop<5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate reception | 4.0V <Vop <55V, fmek/12 bps
Note 1
27V<Ve<4.0V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fcik = 24 MHz,
fuck = fork Note 2
27V<Vop<4.0V, fmek/12 bps
Note 1
23V<Vb<27V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fok = 24 MHz,
fumck = fok Note?
24V <Vop<33V, fmek/12 bps
Note 1
1.6V<Vb<2.0V
Theoretical value of the 2.0 Mbps
maximum transfer rate
fok = 24 MHz,
fumck = fok Note?

Notes 1. Use it with Vbp>Vb.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vop < 5.5 V)
16 MHz (2.4 V <Vbopb £5.5V)

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode
for the TxDq pin by using 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), g: PIM and POM number (g = 5)
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/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

Simplified I°’C mode connection diagram (during communication at different potential)

Vb Vb
é Ro % Ro
SDAr SDA
RL78 microcontroller
SCLr SCL

User's device

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

tLow

SCLr \

tHIGH

SDAr /_\

tHD:DAT

tsu:paT

Remarks 1. Ro[Q]:Communication line (SDAr, SCLr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr)

load capacitance, Vb[V]: Communication line voltage
2. r: IC number (r = 00), g: PIM, POM number (g =0, 3, 5, 7)

3. fmck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

n: Channel number (mn = 00)

m: Unit number,
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RL78/G1C

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

(4) BC option standard (Function)
(Ta=-40 to +105°C, 4.35V<UVBuUs <5.25V,3.0V<UVbp<3.6V,24V<Vbp<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDPIi/UDMi VDSELi | 0000 | Vooero 27 32 37 % UVsus
input BT 10001 | Vooer: 29 34 39 % UVsus
reference (i=0)
voltage 0010 | Vooet2 32 37 42 % UVsus
(UVsus divider 0011 \/DDET3 35 40 45 % UVBus
ratio) 0100 | Vooers 38 43 48 % UVaus
* VDOUEi =0 0101 | Vooers 41 46 51 % UVsus

(i=0)) 0110 | VooeTs 44 49 54 % UVBus
0111 VopET? 47 52 57 % UVsus
1000 | Vooers 51 56 61 % UVsus
1001 VDDETY 55 60 65 % UVsus
1010 | VooeT1o 59 64 69 % UVBus
1011 V/DDET11 63 68 73 % UVBus
1100 | VooeT12 67 72 77 % UVsus
1101 V/DDET13 71 76 81 % UVBus
1110 | VooeT14 75 80 85 % UVsus
1111 \/DDET15 79 84 89 % UVsus
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RL78/G1C 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40 to +105°C)

LVD Detection Voltage of Interrupt & Reset Mode
(Ta=-40 to +105°C, VroDR< VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset | Vivooo VPOC2, VPOC1, VPOCO =0, 1, 1, falling reset voltage 2.64 2.75 2.86 \Y
mode Vivopi LVIS1, LVISO = 1, 0 |Rising release reset voltage| 2.81 2.92 3.03 \Y

Falling interrupt voltage 275 2.86 2.97 \
Vivop2 LVIS1, LVISO =0, 1 |Rising release reset voltage| 2.90 3.02 3.14 \Y
Falling interrupt voltage 2.85 2.96 3.07 \
Vivops LVIS1, LVIS0 =0, 0 |Rising release reset voltage| 3.90 4.06 4.22 \%
Falling interrupt voltage 3.83 3.98 413 Vv

3.6.5 Power supply voltage rising slope characteristics

(Ta = —40 to +105°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope Svop 54 Vims

Caution Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo
reaches the operating voltage range shown in 3.4 AC Characteristics.
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