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They are called "embedded" because they are embedded
within electronic devices to control various functions,
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range of applications.
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RL78/G1G 1. OUTLINE
O ROM, RAM capacities
Flash ROM RAM 30 pins 32 pins 44 pins
16 KB 1.5 KB Note R5F11EAAASP R5F11EBAAFP R5F11EFAAFP
8 KB R5F11EABASP R5F11EB8SAFP R5F11EF8AFP
Note This is 630 bytes when the self-programming function is used.
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RL78/G1G 1. OUTLINE

1.2 List of Part Numbers

Figure 1 - 1 Part Number, Memory Size, and Package of RL78/G1G

PartNo. R5 F11E A AAXXXSP #30

T [

Type of packing
#30: Tray (LSSOP, LQFP)
#50: Embossed tape (LSSOP, LQFP)

Package type
SP:0.65-mm pitch LSSOP
FP: 0.80-mm pitch LQFP

ROM code number if the product has been
pre-programmed before shipment
(Omitted for blank products)

Field of application
A: Consumer applications, operating ambient
temperature: -40°C to +85°C

ROM capacity
8: 8 KB

Number of pins:
A:30-pin
B: 32-pin
F: 44-pin

RL78/G1G group

Memory type:
F: Flash memory

Renesas MCU
Renesas semiconductor product

Table 1 - 1 Orderable Part Numbers

Pin Count Package Part Number
44 pins 44-pin plastic LQFP (10 x 10 mm) R5F11EFAAFP#30, R5F11EFAAFP#50
R5F11EF8AFP#30, R5F11EF8AFP#50
32 pins 32-pin plastic LQFP (7 x 7 mm) R5F11EBAAFP#30, R5F11EBAAFP#50
R5F11EB8AFP#30, R5F 11EB8AFP#50
30 pins 30-pin plastic LSSOP (7.62 mm (300)) R5F11EAAASP#30, R5F11EAAASP#50
R5F11EA8ASP#30, R5F11EA8ASP#50
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RL78/G1G 1. OUTLINE
1.4 Pin Identification

ANIO to ANI7, ANI16 to ANI19:Analog input

AVREFM: A/D converter reference potential (- side) input

AVREFP: A/D converter reference potential (+ side) input

EXCLK: External clock input (main system clock)

INTPO to INTP5: External interrupt input

KRO to KR3: Key Return

P00, PO1: Port 0

P10 to P17: Port 1

P20 to P27: Port 2

P30, P31: Port 3

P40, P41: Port 4

P50, P51: Port 5

P60 to P63: Port 6

P70 to P73: Port 7

P120 to P124: Port 12

P137: Port 13

P146, P147: Port 14

PCLBUZO0, PCLBUZ1: Programmable clock output/buzzer output

REGC: Regulator capacitance

RESET: Reset

RxDO, RxD1: Receive data

SCKO00: Serial clock input/output

SCLO0O: Serial clock output

SDAO0O: Serial data input/output

SI00: Serial data input

SO000: Serial data output

SSI00: Serial interface chip select input

TIOO to TIO3: Timer input

TOO0O0 to TO03, TRJOO:  Timer output

TOOLO: Data input/output for tool

TOOLRXD, TOOLTxD: Data input/output for external device

TRDCLK: Timer external input clock

TRDIOAO, TRDIOBO, TRDIOCO, TRDIODO,:Timer input/output

TRDIOA1, TRDIOB1, TRDIOC1, TRDIOD1,

TRJIOO

TxDO, TxD1: Transmit data

CMPOP, CMP1P: Comparator input

PGAI: PGA input

\VbD: Power supply

Vss: Ground

X1, X2: Crystal oscillator (main system clock)
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RL78/G1G 1. OUTLINE

1.5 Block Diagram

1.5.1  30-pin products

TIMER ARRAY
UNIT (4ch) K> PORT 0 K 2> P00, PO1
TI00/PO0 —
TO00/PO1~—o] ch0 - PORT 1 K B> P10to P17
TIO1/TO01/P16 ~—T ch1 <:>
- PORT 2 K 2> P20to P23
TI02/TO02/P17 ==—o ch2 _
K> PORT 3 K2 > P30, P31
TIO3/TO03/P31 ~—T h3
RXDO/PS0 — - PORT 4 P40
- PORT 5 K 2> P50, P51
TRDIOAO/TRDCLK/P17
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 - PORT 6 K27 > P60, P61
TRDIOA1/P13 toTRDIOD1/P10 2 verry | TRUIOORO1 o120
I = TRJIOOIP30 K= PORT12 kam— b pia
WINDOW
——| watcHbos K= - PORT 13
P137
LOW-SPEED TIMER
ON-CHIP
OSCILLATOR - PORT 14 P147
12- BIT INTERVAL C>
L TIMER
(:ZI ANIO/P20 to ANI3/P23
10-bit AID ANI16/PO1, ANI17/PO0,
<:> CONVERTER ANI18/P147, ANI19/P120
AVresp/P20
AVrern/P21
SERIAL ARRAY
UNITO (4ch) RL78 CPU CORE
RxDO/P50 — UARTO MULTIPLIER & | |¢—]
TxDO/P51 =—p DIVIDER, CODE FLASH MEMORY
RXD1/PO1 MULTIPLY- —>
ACCUMULATOR
TXD1/P00 +— UART1
SCKOO/P30 O
SI00/P50 ——=1 8100 <:>
SO00/P51 —1] POWER ON RESET/ POR/LVD
SSI00/P31 ——=l VOLTAGE CONTROL
DETECTOR
SCL00/P30 ~=— 1C00
SDAQO/P50 <—
RAM
(] RESET CONTROL
K ON-CHIP DEBUG TOOLO/P40
| SYSTEM
CONTROL ~ |«—— RESET
Voo Vss TOOLRxD/P50,
TOOLTXD/P51 HIGH-SPEED X1/P121
ON-CHIP
OSCILLATOR| |+—— X2/EXCLK/P122
BUZZER OUTPUT " '
PCLBUZO/P31
<:> ___________ . VOLTAGE
CLOCK OUTPUT PCLBUZ1/P15 REGULATOR REGC
CONTROL
i EvENTLING [e—— INTPO/P137
CONTROLLER INTP1/P50
<:> INTERRUPT INTP2/P51
BCD CONTROL INTP3/P30,
K—~] ADJUSTMENT INTP4/P31
le—— INTP5/P16
CMP (2ch)
- CMP1P/P120
K > PWM OPTION UNIT
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RL78/G1G 1. OUTLINE

1.6 Outline of Functions

[30-pin, 32-pin, 44-pin products (code flash memory 8 KB to 16 KB)]
Caution The above outline of the functions applies when peripheral 1/O redirection register 1 (PIOR1) is

set to OOH.
(1/2)
30-pin 32-pin 44-pin
Iltem R5F11EA8ASP, R5F11EB8SAFP, R5F11EF8AFP,
R5F11EAAASP R5F11EBAAFP R5F11EFAAFP

Code flash memory (KB) 810 16
RAM (KB) 1.5
Address space 1 MB

Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock LS (low-speed main) mode: 1 to 8 MHz (VDD = 2.7 to 5.5 V),
HS (high-speed main) mode: 1 to 20 MHz (VDD = 2.7 to 5.5 V)

High-speed on-chip | LS (low-speed main) mode: 1 to 8 MHz (VDD = 2.7 to 5.5 V)
oscillator clock (fiH) | HS (high-speed main) mode: 1 to 24 MHz (VDD = 2.7 to 5.5 V)

Low-speed on-chip oscillator clock |15 kHz (TYP.): Vbb = 2.7 to 5.5 V

General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Minimum instruction execution 0.04167 ps (High-speed on-chip oscillator clock: fiH = 24 MHz operation)
time

0.05 us (High-speed system clock: fux = 20 MHz 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/O port Total 26 28 40
CMOS I/0 23 25 35
CMOS input 3 3 5

CMOS output —

N-ch open-drain I/O
(6 V tolerance)

Timer 16-bit timer 7 channels
(TAU: 4 channels, Timer RJ: 1 channel, Timer RD: 2 channels)

Watchdog timer 1 channel

12-bit interval timer | 1 channel

Timer output Timer outputs: 14 channels
PWM outputs: 9 channels

Caution  Since a library is used when rewriting the flash memory using the user program, flash ROM and RAM areas are
used. Refer to the RL78 Family Flash Self-Programming Library Type0Ol User’s Manual before using these
products.

R01DS0241EJ0130 Rev. 1.30 RENESAS Page 11 of 67
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RL78/G1G 1. OUTLINE

(2/12)
30-pin 32-pin 44-pin
Item R5F11EABASP, R5F11EBSAFP, R5F11EF8AFP,
R5F11EAAASP R5F11EBAAFP R5F11EFAAFP
Clock output/buzzer output 2

* 2.44 kHz, 4.88 kHz, 9.77 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fMaIN = 20 MHz operation)

8/10-bit resolution A/D converter | 8 channels 12 channels
Comparator 2 channels
PGA 1 channel
Serial interface « CSI: 1 channel/lUARTO: 1 channel/simplified 12C: 1 channel
* UART1: 1 channel
Event link controller (ELC) Event input: 18 Event input: 19
Event trigger output: 6 Event trigger output: 6
Vectored Internal 20
interrupt
External 6 7
sources
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 £0.03 V
» Power-down-reset:  1.50 £0.03 V

Voltage detector 2.75V to 4.06 V (6 stages)

On-chip debug function Provided

Power supply voltage Vbb=2.7t05.5V

Operating ambient temperature Ta =-40 to +85°C

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution is not issued by emulation with the in-circuit emulator or on-chip debug
emulator.
R01DS0241EJ0130 Rev. 1.30 -IENESAS Page 12 of 67
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(TA=-40to +85°C, 2.7V <VDD<5.5V,Vss=0V)

ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00, PO1,P10to P17, P30,P31, |40V <VDD<5.5YV, VoD - 1.5 \%
P40, P41, P50, P51, P60 to P63, | loH1 =-10.0 mA
P70 to P73, P120, P146,P147 [40v<VoD<55V VoD - 0.7 v
loH1 =-3.0 mA
27V<Vbob<b55YV, Vop - 0.6 \
IoH1 =-2.0 mA
27V<Vbb<55Y, VoD - 0.5 \Y
loH1 =-1.0 mA
VOH2 P20 to P27 27V<VDD<L55Y, VoD - 0.5 \%
loH2=-100 pA
Output voltage, low | VoL1 P00, P01, P10to P17, P30, P31, |40V <VDD<5.5YV, 1.3 \%
P40, P41, P50, P51, P60 to P63, | loL1 =20.0 mA
P70 to P73, P120, P146, P147 |40V <Vbb <55V 07 Vv
loL1 = 8.5 mA
27V<Vbb<b5YV, 0.6 \
loL1 =3.0 mA
27V<Vob<55Y, 0.4 \Y
loL1 = 1.5 mA
27V<Vbb<b5Y, 0.4 \
loL1 =0.3 mA
VoL2 P20 to P27 27V<Vob<55Y, 0.4 \Y
loL2 =400 pA

Caution P00, P10, P15, P17, P30, P50, and P51 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.

R01DS0241EJ0130 Rev. 1.30 RENESAS Page 20 of 67
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RL78/G1G

2. ELECTRICAL SPECIFICATIONS

(1) Flash ROM: 16 KB of 30-pin to 44-pin products

(TA=-40to +85°C, 2.7V <VDD<55V,Vss=0V) (212)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IDD2 HALT mode | HS (high-speed fHoco = 48 MHz, Vobb=5.0V 0.60 | 240 | mA
current Note 2 main) mode Notes 4,6 | fiH = 24 MHz Vop = 3.0V 0.60 | 2.40
Note ! fioco = 24 MHz, |Vop=5.0V 0.40 | 1.83
fi = 24 MHz Voo =3.0V 0.40 | 1.83
fHoco = 16 MHz, Vob=5.0V 0.38 | 1.38
fii =16 MHz VoD = 3.0 V 0.38 | 1.38
LS (low-speed main) | fiH=8 MHz Voo =3.0V 260 | 710 pA
mode Notes 4, 6
HS (high-speed fmx = 20 MHz, Square wave input 0.28 | 1.55 | mA
main) mode Notes 3,6 Vb =5.0V Resonator connection 042 | 1.74
fmx = 20 MHz, Square wave input 0.28 | 1.55
Vbp =3.0V Resonator connection 0.42 | 1.74
fmx =10 MHz, Square wave input 0.19 | 0.86
Vbp =5.0V Resonator connection 0.27 | 0.93
fmMx =10 MHz, Square wave input 0.19 | 0.86
Vbp =3.0V Resonator connection 0.27 | 0.93
LS (low-speed main) | fux =8 MHz, Square wave input 95 550 pA
mode Notes 3, 6 Vbp=3.0V Resonator connection 145 | 590
Iop3 STOP Ta = -40°C 0.18 | 0.51 | pA
mode Note 5 | TA = +25°C 0.24 | 0.51
Ta = +50°C 0.29 | 1.10
Ta = +70°C 0.41 | 1.90
Ta = +85°C 0.90 | 3.30
Note 1. Total current flowing into Vob, including the input leakage current flowing when the level of the input pin is fixed to Vb or

Note 2.
Note 3.
Note 4.
Note 5.

Note 6.

Remark 1.
Remark 2.
Remark 3.
Remark 4.

Vss. The values below the MAX. column include the peripheral operation current. However, not including the current
flowing into the A/D converter, comparator, programmable gain amplifier, watchdog timer, LVD circuit, I/O port, and
on-chip pull-up/pull-down resistors.

During HALT instruction execution by flash memory.

When high-speed on-chip oscillator is stopped.

When high-speed system clock is stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When watchdog timer is stopped. The
values below the MAX. column include the leakage current.
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 5.5 V@1 MHz to 24 MHz
LS (low speed main) mode: Vbb = 2.7 V to 5.5 V@1 MHz to 8 MHz

fmx: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock frequency)

frHoco: High-speed on-chip oscillator clock frequency (48 MHz max.)

fin: High-speed on-chip oscillator clock frequency (24 MHz max.)
Temperature condition of the TYP. value is TA = 25°C

R01DS0241EJ0130 Rev. 1.30
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(2) Peripheral Functions (Common to all products)
(TA=-40to +85°C, 2.7V <VDD<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
12-bit interval timer |jT Notes 1, 8 0.02 A
operating current
Watchdog timer IwDT fi =15 kHz 0.22 A
operating current Notes 1, 2
A/D converter lapc Note 3 | When conversion | Normal mode, AVRerP = VbD = 5.0 V 1.3 1.7 mA
operating current at maximum Low voltage mode, AVRerP = VDD = 3.0 V 05 | 07 | mA

speed
A/D converter |ADREF 75 pA
reference voltage
current
Temperature sensor | ITMPS 75 pA

operating current

Comparator operating | Icmp Note 4 | Per channel of When the comparator is operating 450 | 65.0 A
current comparator 1 When the comparator is stopped 0.0 0.1
Programmable gain lpca Note 5 | When the programmable gain amplifier is operating 240.0 | 340.0 | pA
amplifier operating When the programmable gain amplifier is stopped 0.0 0.1
current
LVD operating current | |y Note 6 0.08 A
SNOOZE operating IsNoz ADC operation The mode is performed Note 7 0.50 | 0.60 | mA
current The A/D conversion | Low voltage mode 1.20 | 144 | mA
operations are AVREFP = VDD = 3.0 V
performed
CSI/UART operation 0.70 | 0.84 | mA
Note 1. When high speed on-chip oscillator and high-speed system clock are stopped.
Note 2. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The current value of the RL78 microcontroller is the sum of Ibp1, Ipb2 or Ibp3 and IwbT when the watchdog timer operates
in STOP mode.
Note 3. Current flowing only to the A/D converter. The current value of the RL78 microcontroller is the sum of Ibp1 or Ibb2 and
Iabc when the A/D converter operates in an operation mode or the HALT mode.
Note 4. Current flowing only to the comparator. The current value of the RL78 microcontroller is the sum of Ipb1 or Ibp2 and lcmp
when the comparator operates in operating mode or HALT mode.
Note 5. Current flowing only to the programmable gain amplifier. The current value of the RL78 microcontroller is the sum of Ibb1
or Ibp2 and IPGA when the programmable gain amplifier operates in operating mode or HALT mode.
Note 6. Current flowing only to the LVD circuit. The current value of the RL78 microcontroller is the sum of Ibp1, Ipb2 or Ibp3 and

ILvi when the LVD circuit operates in the Operating, HALT or STOP mode.
Note 7. For details on the transition time to SNOOZE mode, refer to 18.3.3 SNOOZE mode in the RL78/G1G User’s Manual.
Note 8. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip oscillator). The
supply current of the RL78 microcontroller is the sum of the values of either Ibp1 or Ipp2, 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.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency
Remark 2. fcLk: CPU/peripheral hardware clock frequency
Remark 3. Temperature condition of the TYP. value is TA = 25°C
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

TCY vs VDD (LS (low-speed main) mode)

10
—— When the high-speed on-chip oscillator clock is selected
1.0 [ A e e |
ni N
g : i — — — During self-programming
I o
|§ lifl i'l e When high-speed system clock is selected
] I il
£ i i
o I i
2 I il
&) ! !
0.125 |- b JZE-"—'"—"a =es e -JJ
0.1 : :
0.01 : H
0 10 20 B0 40 5095560
2.7
Supply voltage VoD [V]
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

%tTJLW%tTJH
TRJIO

e« tTDIL TUDHT\—
TRDIOAO, TRDIOA1, TRDIOBO, TRDIOB1,

TRDIOCO, TRDIOC1, TRDIODO, TRDIOD1

tToSIL

INTPO
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RL78/G1G

2. ELECTRICAL SPECIFICATIONS

SCKp

RL78
microcontroller ~ Slp

SOp

CSI mode connection diagram (during communication at same potential)

(Slave Transmission of slave select input function (CSI00))

SCK

SO

SI

User's device

CSI mode connection diagram (during communication at same potential)

SCKO00 SCK
RL78 SI00 SO ' .
microcontroller S| User's device
SSI00 SS0
Remark 1. p: CSI number (p = 00)
Remark 2. m: Unit number, n: Channel number (mn = 00)
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(5) During communication at same potential (simplified I12C mode)
(TA=-40t0 +85°C, 2.7V <VDD<55V,Vss=0V)

Parameter Symbol Conditions HS (high-speed main) mode LS (low-speed main) mode Unit
MIN. MAX. MIN. MAX.

SCLr clock frequency fscL 27V<Vop<55YV, 1000 Note 1 400 Note 1 kHz
Cb =50 pF, Ro = 2.7 kQ
27V<Vob<55YV, 400 Note 1 400 Note 1 kHz
Cb =100 pF, Rb = 3 kQ

Hold time when SCLr = “L” tLow 27V<Vbp<55YV, 475 1150 ns
Cb = 50 pF, Rb = 2.7 kQ
27V<Vob<55YV, 1150 1150 ns
Cb = 100 pF, Rb = 3 kQ

Hold time when SCLr = “H” tHIGH 27V<Vop<55YV, 475 1150 ns
Cb =50 pF, Rb = 2.7 kQ
27V<Vob<55YV, 1150 1150 ns
Cb =100 pF, Rb = 3 kQ

Data setup time (reception) tsu:bAT [2.7V<VDD<55YV, 1/fmck + 85 1/fmck + 145 ns
Cb =50 pF, Ro = 2.7 kQ Note 2 Note 2
27V<Vob<55YV, 1/fmck + 145 1/fmMck + 145 ns
Cb =100 pF, Rb = 3 kQ Note 2 Note 2

Data hold time (transmission) tHD:DAT |27V <VDD<55YV, 0 305 0 305 ns

Cb = 50 pF, Rb = 2.7 kQ

27V<Vopb<55YV, 0 355 0 355 ns
Cb = 100 pF, Rb = 3 kQ

Note 1. The value must also be equal to or less than fmck/4.
Note 2. Set the fMck value to keep the hold time of SCLr = “L” and SCLr = “H”.

(Remaks are listed on the next page.)
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RL78/G1G 2. ELECTRICAL SPECIFICATIONS

(7) Communication at different potential (2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO0 only)
(TA=-40t0 +85°C, 2.7V <VDD <55V, Vss=0V)

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

Parameter

Symbol

Conditions

main) mode

mode

MIN.

MAX.

MIN.

MAX.

Unit

SCKp cycle time

tkey1

tkey1 > 2/fcLk 40V<Vop<55YV,
27V<Vb<4.0V,

Cb =20 pF, Rb = 1.4 kQ

200

1150

ns

27V<Vop<4.0V,
23V<Vb<27YV,
Cb =20 pF, Ro =2.7 kQ

300

1150

ns

SCKp high-level width

tKH1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

tkey1/2 - 50

tkey1/2 - 50

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

tkey1/2 - 120

tkey1/2 - 120

ns

SCKp low-level width

tKL1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

tkey1/2 -7

tkey1/2 - 50

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

tkey1/2 - 10

tkey1/2 - 50

ns

Slp setup time
(to SCKp1) Note 1

tsik1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

58

479

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

121

479

ns

Slp hold time
(from SCKp1) Note 1

tKsi1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

10

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

10

ns

Delay time from SCKp| to SOp
output Note 1

tKso1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

60

60

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

130

130

ns

Slp setup time
(to SCKp|) Note 2

tsik1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

23

110

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

33

110

ns

Slp hold time
(from SCKp|) Note 2

tKsi1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

10

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

10

ns

Delay time from SCKp1 to SOp
output Note 2

tKso1

40V<Vop<55V,27V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

10

ns

27V<Vop<4.0V,23V<Vb<27V,
Cb =20 pF, Rb = 2.7 kQ

10

ns

(Notes, Caution and Remarks are listed on the next page.)
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2. ELECTRICAL SPECIFICATIONS

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
§Rb
SCKp SCK
RL78
microcontroller  Sip SO User’s device
SOp SI

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

Note 2. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp?” 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 (Vbp tolerance) mode
for the SOp 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[Q2]: Communication line (SOp) pull-up resistance, Cb[F]: Communication line (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. ViH and ViL below are observation points for the AC characteristics of the serial array unit when communicating at
different potentials in CSI mode.
40V<VbD<55V,27V<Vb<40V:VH=22V,VIL=0.8V
27V<VoD<4.0V,23V<Vb<27V:VH=20V,VL=0.5V

Remark 5. Communication at different potential cannot be performed during clock synchronous serial communication with the slave
select function.
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CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn = 1.)

tkey2
tKL2 tKH2
4
SCKp
\ N
tsik2 tksi2
Slp Input data
tkso2
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 kL2
/ /
SCKp /
N
tsik2 tksI2
Slp Input data
tkso2
SOp Output data

Remark 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM number (g = 3, 5)
Remark 2. Communication at different potential cannot be performed during clock synchronous serial communication with the slave
select function.
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2. ELECTRICAL SPECIFICATIONS

(10) Communication at different potential (2.5 V, 3 V) (simplified I2C mode)
(TA=-40to +85°C, 2.7V <VDD<5.5V,Vss=0V)

(2/2)

Parameter

Symbol

Conditions

HS (high-speed main)
mode

LS (low-speed main)
mode

MIN. MAX.

MIN. MAX.

Unit

Data setup time
(reception)

tsu:DAT

40V<VbD<55YV,
27V<Vb<4.0V,
Cb =50 pF, Rb = 2.7 kQ

1/fmck + 135 Note 3

1/fmck + 190 Note 3

ns

27V<Vpp<4.0V,
23V<Vb<27V,
Cb =50 pF, Ro = 2.7 kQ

1/fmck + 135 Note 3

1/fmck + 190 Note 3

ns

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

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

27V<Vpp<4.0V,
23V<Vb<27V,
Cb =100 pF, Rb = 2.7 kQ

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

27V<Vop<33V,
1.6V < Vb <20V Note2,
Cb =100 pF, Ro = 5.5 kQ

1/fmck + 190 Note 3

1/fmck + 190 Note 3

ns

Data hold time
(transmission)

tHD:DAT

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

0 305

0 305

ns

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

0 305

0 305

ns

40V<Vbp<55Y,
27V<Vb<4.0V,
Cb =100 pF, Rb = 2.8 kQ

0 355

0 355

ns

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

0 355

0 355

ns

27V<Vbop<33YV,
1.6V <Vb<2.0VNote2
Cb =100 pF, Rb = 5.5 kQ

0 405

0 405

ns

Note 1.
Note 2.
Note 3.

Caution

The value must also be equal to or less than fmck/4.
Use it with VDD > Vb.
Set the fMck value to keep the hold time of SCLr = “L” and SCLr = “H".

Select the TTL input buffer and the N-ch open drain output (Vop tolerance) mode for the SDAr pin and the N-ch

open drain output (Vop tolerance) mode for the SCLr 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.

(Remarks are listed on the next page.)
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Simplified 12C mode connection diagram (during communication at different potential)

SDAr

Vb Vb

RL78
microcontroller

SCLr

SDA

SCL

User's device

Simplified 12C mode serial transfer timing (during communication at different potential)

1/fscL

tLow

SCLr \

tHIGH

|
tHD: DAT

tsu: DAT

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

Vb[V]: Communication line voltage

Remark 2. r: [IC number (r = 00), g: PIM, 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 (m = 0),

n: Channel number (n = 0), mn = 00)

Remark 4. ViH and ViL below are observation points for the AC characteristics of the serial array unit when communicating at

different potentials in simplified 12C mode.

40V<VbD<55V,27V<Vb<40V:VIH=22V,ViL=08V
27V<VoD<40V,23V<Vpb<27V:ViH=20V,ViL=0.5V
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(2) When AVREF (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFPO = 1), AVREF (-) = AVREFM/ANI1 (ADREFM = 1),
target ANI pin: ANI16 to ANI19

(TA =-40to +85°C, 2.7V <VDpD < 5.5V, Vss =0V, 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 27V<Vob<bh5V 1.2 +5.0 LSB
AVREFP = VDD

Conversion time tconv 10-bit resolution 36V<VbD<55V 2125 39 us
AVREFP = VDD 27V<Vpp<55V | 3.1875 39 us

Zero-scale error Notes 1,2 EZS 10-bit resolution 27V<Vpb<55V +0.35 % FSR
AVREFP = VDD

Full-scale error Notes 1,2 EFS 10-bit resolution 27V<Vbb<55V +0.35 % FSR
AVREFP = VDD

Integral linearity error Note 1 | ILE 10-bit resolution 27V<Vob<55V +3.5 LSB
AVREFP = VDD

Differential linearity error DLE 10-bit resolution 27V<VbD<55V +2.0 LSB

Note 1 AVREFP = VDD

Reference voltage (+) AVREFP 2.7 VbD \%

Analog input voltage VAIN 0 AVREFP \%

VBGR Select internal reference voltage output, 1.38 1.45 1.5 \%

27V<Vpbb<55YV,
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.
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(4) When AVREer (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), AVRer (-) = AVREFM/ANI1
(ADREFM = 1), target ANI pin: ANIO to ANI7, ANI16 to ANI19

(TA=-40to +85°C, 2.7V <VpD<5.5V, Vss =0V, Reference voltage (+) = VBGR, Reference voltage (-) = AVREFM =

0V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. ‘ MAX. Unit
Resolution REes 8 bit
Conversion time tconv 8-bit resolution 27V<VbD<55V 17 39 us
Zero-scale error Notes 1,2 EZS 8-bit resolution 27V<Vpbb<55V +0.60 % FSR
Integral linearity error Note 1 ILE 8-bit resolution 27V<Vpb<55V +2.0 LSB
Differential linearity error Note 1 | DLE 8-bit resolution 27V<Vbpb<55V +1.0 LSB
Reference voltage (+) VBGR 1.38 1.45 1.5 \Y
Analog input voltage VAIN 0 VBGR Vv

Note 1. Excludes quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (% FSR) to the full-scale value.
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