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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

RL78

16-Bit

24MHz

CSl, I2C, LINbus, SPI, UART/USART
LCD, LVD, POR, PWM, WDT
59

96KB (96K x 8)

FLASH

8K x 8

5.5Kx 8

1.8V ~ 3.6V

A/D 10x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

80-LQFP

80-LQFP (12x12)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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RL78/L1A 1. OUTLINE

1.3.2 100-pin products

+ 100-pin plastic LFQFP (fine pitch) (14 x 14 mm, 0.5 mm pitch)
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P44/S100/RxD0/SDA00/TOOLRXD/(PCLBUZ1)/IVREFO O
P43/SO00/TxDO0/(TI00)/(TO00) TOOLTXD/INTPO)/IVCMPO O
P40/TOOLO/(TION)/(TO01)(SCKO0/SCLOO) O
P60/SCLAO/(TI02)/(TO02)/(INTP3)/SSI00 O

Caution  Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register
(PIOR).
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RL78/L1A

1. OUTLINE

(2/2)

ltem

80-pin

100-pin

R5F11MMx (x = D to F)

R5F11MPx (x = E to G)

Clock output/buzzer output

2

2

* 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)

12-bit resolution A/D converter 10 channels 14 channels
12-bit resolution D/A converter 2 channels 2 channels
VREFOUT (voltage reference) 2.5V/2.048 V/1.8 V/1.5V

Operational amplifier 3 channels 3 channels

AMPNO with analog MUX switch

2 channels (2 in-out/channel)

2 channels (4 in-out/channel)

Comparator

1 channel

1 channel

Serial interface

« CSI (SPI supported): 1 channel/lUART (LIN-bus supported): 1 channel/simplified 12C: 1 channel
+ CSI: 1 channel/lUART: 1 channel/simplified I2C: 1 channel
+ CSI: 1 channel/lUART: 1 channel/simplified I2C: 1 channel
+ CSI: 1 channel/lUART: 1 channel/simplified I2C: 1 channel

12C bus

1 channel

|

1 channel

LCD controller/driver

Internal voltage boosting method, capacitor split method, and external resistance division method

are switchable.

Segment signal output

32 (28) Note 1

|

45 (41) Note 1

Common signal output

4 (8) Note 1

Data transfer controller (DTC)

30 sources

30 sources

Event link controller (ELC)

Event input: 22, Event trigger output: 8

Event input: 22, Event trigger output: 8

Vectored interrupt Internal 31 31
sources External 9 9
Key interrupt 8 8

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 executi
Internal reset by RAM parity error
Internal reset by illegal-memory access

on Note 2

Power-on-reset circuit

Power-on-reset: 1.51 £0.04 V
Power-down-reset: 1.50 +0.04 V

Voltage detector

Rising edge: 1.88 V to 3.13 V (10 stages)
Falling edge: 1.84 V to 3.06 V (10 stages)

On-chip debug function

Provided

Power supply voltage

Vob =1.810 3.6 V

Operating ambient temperature

TAa = -40 to +85 °C (A: Consumer applications)

Note 1.
Note 2.

The illegal instruction is generated when instruction code FFH is executed.

The number in parentheses indicates the number of signal outputs when 8 coms are used.

Reset by the illegal instruction execution not is issued by emulation with the in-circuit emulator or on-chip debug

emulator.

R01DS0280EJ0100 Rev. 1.00
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

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

This chapter describes the electrical specifications for the products A: Consumer applications (Ta = -40 to +85 °C).

Caution 1. The RL78 microcontroller has an on-chip debug function, which is provided for development and
evaluation. Do not use the on-chip debug function in products designated for mass production,
because the guaranteed number of rewritable times of the flash memory may be exceeded when this
function is used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not
liable for problems occurring when the on-chip debug function is used.

Caution 2. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 With functions for each
product in the RL78/L1A User's Manual.

RO1DS0280EJ0100 Rev. 1.00 RENESAS Page 11 of 80
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

Absolute Maximum Ratings (TA = 25°C) (2/3)
Parameter Symbols Conditions Ratings Unit
LCD voltage Vi VL1 input voltage Note 1 -0.3t0 +2.8
Vii2 VL2 input voltage Note 1 -0.3to +6.5 \%
AV} VL3 input voltage Note 1 -0.3 to +6.5 \Y
VL4 VL4 input voltage Note 1 -0.3to +6.5 \Y%
Vuis CAPL, CAPH input voltage Note 1 -0.3to +6.5 \%
VLo1 VL1 output voltage -0.3t0 +2.8 Vv
VLo2 VL2 output voltage -0.3 to +6.5 Vv
VLo3 VL3 output voltage -0.3 to +6.5 Vv
VLo4 VL4 output voltage -0.3 to +6.5 Vv
VLo5 CAPL, CAPH output voltage -0.3to +6.5 \Y
VLo6 COMO to COM7 | External resistance division method -0.3to Vbp + 0.3 Note 2 \%
SEGO to SEG44 Capacitor split method -0.3 to VoD + 0.3 Note 2 v
output voltage
Internal voltage boosting method -0.3to VL4 + 0.3 Note 2 Vv
Note 1. This value only indicates the absolute maximum ratings when applying voltage to the VL1, VL2, VL3, and VL4 pins; it does

not mean that applying voltage to these pins is recommended. When using the internal voltage boosting method or
capacitance split method, connect these pins to Vss via a capacitor (0.47 + 30%) and connect a capacitor (0.47 + 30%)
between the CAPL and CAPH pins.

Note 2. Must be 6.5 V or lower.

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.
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RL78/L1A

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

Absolute Maximum Ratings (TA = 25°C) (3/3)
Parameter Symbols Conditions Ratings Unit
Output current, high IoH1 Per pin -40 mA
Total of all | P40 to P44 -70 mA
pins P00 to P07, P11 to P17, P30 to P37, P50 to P57, -100 mA
-170mA | p70 to P77, P80, P81, P125 to P127, P130
loH2 Per pin P20, P21, P23 to P27, P100, P101, P103 to P107, -0.1 mA
Total of all | P140 to P143, P150, P152 to P154 1.6 Note mA
pins
Output current, low loL1 Per pin 40 mA
Total of all | P40 to P44 70 mA
pins P00 to P07, P11 to P17, P30 to P37, P50 to P57, 100 mA
170mA | pe0, P61, P70 to P77, P8O, P81, P125 to P127,
P130
loL2 Per pin P20, P21, P23 to P27, P100, P101, P103 to P107, 0.4 mA
Total of all | P140 to P143, P150, P152 to P154 6.4 Note mA
pins
Operating ambient tem- Ta In normal operation mode -40 to +85 °C
perature In flash memory programming mode
Storage temperature Tstg -65 to +150 °C
Note Do not exceed the rated values when outputting the current simultaneously 16 pins at maximum.

Caution  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum

ratings are not exceeded.

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

(TA=-40to +85°C, 1.8 V< AVDD < VDD < 3.6 V, AVss = Vss =0 V)

Iltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage ILIH1 P00 to P07, P11 to P17, P30 to P37, | Vi= VDD 1 HA
current, high P40 to P44, P50 to P57, P60, P61,

P70to P77,P80, P81, P125to P127,
P137,_RESET
ILIH3 P121 to P124 (X1, X2, EXCLK, XT1, |Vi=VbD | Ininput port or exter- 1 pA
XT2, EXCLKS) nal clock input
In resonator connec- 10 HA
tion
ILIH4 P20, P21, P23 to P27, P100, P101, | Vi = AVDD 1 pA

P103 to P107, P140 to P143, P150,
P152 to P154

Input leakage ILiLt P00 to P07, P11 to P17, P30 to P37, |Vi=Vss -1 LA
current, low P40 to P44, P50 to P57, P60, P61,
P70to P77,P80, P81,P125t0 P127,
P137,_RESET
ILiL3 P121 to P124 (X1, X2, EXCLK, XT1, |Vi=Vss |Ininput port or exter- -1 HA
XT2, EXCLKS) nal clock input
In resonator connec- -10 LA
tion
ILiLa P20, P21, P23 to P27, P100, P101, |Vi=AVss -1 pA

P103 to P107, P140 to P143, P150,
P152 to P154
On-chip pull-up | Ru1 P00 to P07, P11 to P17, P30 to P37, |Vi=Vss |24V <VboD<3.6V 10 20 100 kQ

resistance P50 to P57, P70 to P77, P80, P81, 18V <VbDD <24V 10 30 100
P125 to P127
Ruz P40 to P44 Vi=Vss 10 20 100 kQ

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

RO1DS0280EJ0100 Rev. 1.00 RENESAS Page 21 of 80
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RL78/L1A

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

2.3.2

Supply current characteristics

(TA=-40to +85°C,1.8 V<AVDD<VDD< 3.6 V,Vss=0V) (1/2)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply cur- | Ibp1 Operating | HS fiH = 24 MHz Note 3 Basic Vob =3.6 V 1.7 mA
rent Note 1 mode (high-speed main) operation [\,;;n'=30v 17
mode Note® Normal | Voo =36V 36 | 61
operation  [vpp =30V 36 | 6.1
fiH = 16 MHz Note 3 Normal Vop =3.6 V 2.7 4.7
operation Iy =30V 27 | a7
LS fi = 8 MHz Note 3 Normal  |Vop=36V 12 | 21 | mA
(low-speed main) operation Vop = 3.0 V 1.2 21
mode Note 5
HS fmx = 20 MHz Note 2, Normal Square wave input 3.0 5.1 mA
(high-speed main) | Vop = 3.6 V operation | Resonator connection 3.2 52
mode Note'> fux = 20 MHz Note 2, Normal Square wave input 2.9 5.1
Vop=3.0V operation | Resonator connection 3.2 5.2
fmx = 16 MHz Note 2, Normal Square wave input 25 4.4
Vop = 3.6V operation | Resonator connection 27 | 45
fux = 16 MHz Note 2, Normal Square wave input 25 4.4
Vop =3.0V operation | Resonator connection 27 | 45
fmx = 10 MHz Note 2, Normal Square wave input 1.9 3.0
Vop =3.6V operation | Resonator connection 1.9 3.0
fmx = 10 MHz Note 2, Normal Square wave input 1.9 3.0
Voo = 3.0V operation | Resonator connection 19 | 3.0
LS fux = 8 MHz Note 2, Normal Square wave input 1.1 2.0 mA
(low-speed main) | Voo = 3.6 V operation [ Resonator connection 1.1 2.0
mode Note 5
fux = 8 MHz Note 2, Normal Square wave input 1.1 2.0
Vop=3.0V operation | Resonator connection 1.1 2.0
Subsystem clock | fsus = 32.768 kHz Note 4 | Normal Square wave input 4.0 54 pA
operation Ta=-40°C operation | Resonator connection 4.3 5.4
fsus = 32.768 kHzNote 4 | Normal Square wave input 4.0 54
Ta=+25°C operation | Resonator connection 4.3 5.4
fsus = 32.768 kHzNote 4 | Normal Square wave input 41 71
Ta =+50°C operation | Resonator connection 4.4 7.1
fsus = 32.768 kHzNote 4 | Normal Square wave input 4.3 8.7
Ta=+70°C operation | Resonator connection 47 8.7
fsus = 32.768 kHzNote 4 | Normal Square wave input 4.7 12.0
Ta=+85°C operation | Resonator connection 52 | 120

(Notes and Remarks are listed on the next page.)
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RL78/L1A

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

(TA=-40to +85°C,1.8 V< AVDD<VDD< 3.6 V,Vss =0 V) (2/2)
Parameter | Symbol | Conditions MIN. TYP. MAX. Unit
Supply cur- | lbp2 HALT mode HS (high-speed main) | fiH = 24 MHz Note 4 Voo =3.6V 0.42 1.83 mA
rent Note 2 mode Nete 7 Voo =3.0V 042 | 183
Note 1

fiH = 16 MHz Note 4 Vopb =5.0V 0.39 1.38
Vop=3.0V 0.39 1.38
LS (low-speed main) |fiH = 8 MHz Note 4 Vob=3.0V 0.25 0.71 mA
mode Nete 7 Voo = 2.0 V 025 | 071
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.26 1.55 mA
mode Nete 7 Vop =3.6 V Resonator connection 0.4 1.68
fmx = 20 MHz Note 3, Square wave input 0.25 1.55
Vop =3.0V Resonator connection 0.4 1.68
fmMx = 16 MHz Note 3, Square wave input 0.23 1.22
Vop =3.6 V Resonator connection 0.36 1.39
fmx = 16 MHz Note 3, Square wave input 0.22 1.22
Voo =3.0V Resonator connection 0.35 1.39
fux = 10 MHz Note 3, Square wave input 0.18 0.82
Vop =3.0V Resonator connection 0.28 0.90
fmMx = 10 MHz Note 3, Square wave input 0.18 0.81
Vop =2.0V Resonator connection 0.28 0.89
LS (low-speed main) | fux = 8 MHz Note 3, Square wave input 0.09 0.51 mA
mode Nete 7 Voo =3.0V Resonator connection 0.15 | 0.56
fux = 8 MHz Note 3, Square wave input 0.10 0.52
Voo =2.0V Resonator connection 0.15 0.57
Subsystem clock fsus = 32.768 kHz Note 5 | Square wave input 0.32 0.75 pA
operation Ta=-40°C Resonator connection 0.51 0.83
fsus = 32.768 kHz Note 5 | Square wave input 0.41 0.83
Ta=+25°C Resonator connection 0.62 1.00
fsus = 32.768 kHz Note 5 | Square wave input 0.52 1.17
TA=+50°C Resonator connection 0.75 1.36
fsus = 32.768 kHz Note 5 | Square wave input 0.82 1.97
Ta=+70°C Resonator connection 1.08 2.16
fsus = 32.768 kHz Note 5 | Square wave input 1.38 3.37
Ta=+85°C Resonator connection 1.62 3.56
Iop3 STOP mode |Ta=-40°C 0.16 0.51 pA
Nowd | Note® Ta = +25°C 022 | 051
Ta=+50°C 0.27 1.10
Ta=+70°C 0.37 1.90
Ta=+85°C 0.6 3.30

(Notes and Remarks are listed on the next page.)
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: 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 e
_ { — When the high-speed on-chip oscillator clock is selected
%) t
3 n
E‘ 1 — — — During self programming
]
|_
g : [ ———— When high-speed system clock is selected
= |: ,
g, |; P
6] i ,
]
0.1 t b
0.0625 feoceeeeeeee PUUTTTTUI N .
0.05 ; r-
0.01 i :
0 1.0 2.0 i3.0 {40 5.0 6.0
2427 36
Supply voltage VoD [V]
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output, corre-
sponding CSI00 only)
(TA=-40to +85°C,2.7V<VDD<3.6 V,Vss =0V)

HS (high-speed main) LS (low-speed main)
Parameter Symbol Conditions Mode Mode Unit
MIN. MAX. MIN. MAX.
SCKop cycle time tkey1 tkey1 > fouk/2 | 27V<Vop<36V 167 250 ns
SCKp high-/low-level width tkLt 27V<Vop<36V tkey1/2 - 10 tkcy1/2 - 50 ns
Slp setup time (to SCKpft) Note 1 tsik1 27V<Vop<36V 33 110 ns
Slp hold time (from SCKpt) Note 2 | tksit 27V<Vob<36V 10 10 ns
Delay time from SCKp| to SOp out- | tkso1 C =20 pF Note 4 10 10 ns
put Note 3

Note 1. 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 2. 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 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is 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 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), g: PIM and POM number (g = 4)
Remark 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))
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(TA=-40to +85°C,1.8V<VDD<3.6 V,Vss =0 V)

HS (high-speed main) | LS (low-speed main)
Parameter Symbol Conditions Mode Mode Unit

MIN. MAX. MIN. MAX.
SCKp cycle time Note 5 tkcy2 27V<Vob<3.6V |fuck>16 MHz 8/fmck — ns
fmek < 16 MHz 6/fmck 6/fmck ns
24V <Vop<36V 6/fmck 6/fmck ns

and 500 and 500
1.8V<Vop<36V — 6/fmck ns
and 750

SCKp high-/low-level width tkH2, tkle [ 2.7V <VbD<3.6V tkey2/2 - 8 tkcy2/2 - 8 ns
1.8V<Vbpb<3.6V — tkey2/2 - 18 ns
Slp setup time (to SCKpt) Note 1 | tsik2 27V<Vop<36V 1/fmck + 20 1/fmck + 30 ns
24V <Vop<36V 1/fmck + 30 1/fmck + 30 ns
1.8V<Vbpb<36V — 1/fmck + 30 ns
Slp hold time (from SCKpt) Note 2 | tksi2 24V<Vop<36V 1/fmck + 31 1/fmck + 31 ns
1.8V<Vop<36V — 1/fmck + 31 ns
Delay time from SCKp| to SOp tkso2 C =30 pF Note 4 27V<Vbp<36V 2/fmck 2/fmck ns

output Note 3 +44 +110
24V<VbDb<36V 2/fmek 2/fmek ns

+75 +110
1.8V<Vop<3.6V — 2/fmek ns

+110

Note 1. 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 2. 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 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is the load capacitance of the SCKp and SOp output lines.

Note 5. The maximum transfer rate when using the SNOOZE mode is 1 Mbps.

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

Remark 1. p: CSI number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM number (g =0, 1, 3, 4, 8)

Remark 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 to 03, 10 to 13))
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA =-40 to +85 °C)

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
é Rb
SCKp SCK
RL78 microcontroller
Slp SO User's device
SOp Sl

Remark 1. Rb[Q]: 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, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM number (g =0, 1, 3, 4, 8)
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, 02, 10, 12))
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2.

ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

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

tkcy2
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 DAPmn = 0 and CKPmn =1, or DAPmn =1 and CKPmn = 0.)

tkcy2
tKH2 tKL2
/ /
SCKp /
N\
tsik2 tksI2
Slp Input data
tkso2 |
SOp ‘ Output data
Remark p: CSI number (p = 00, 10, 20, 30), m: Unit number (m =0, 1),
n: Channel number (n = 0 to 3), g: PIM and POM number (g =0, 1, 3, 4, 8)
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2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

Simplified I2C mode connection diagram (during communication at different potential)

SDAr

Vb \Y

RL78 microcontroller

SCLr

SDA

SCL

User’s device

Simplified I2C mode serial transfer timing (during communication at different potential)

1/fscL

tLow

SCLr \

SDAr /_\

tHIGH

|
tHD: DAT

tsu: DAT

Remark 1. Rb[Q2]: Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance,

Vb[V]: Communication line voltage

Remark 2. r: 1IC number (r = 00, 10, 20, 30), g: PIM, POM number (g =0, 1, 3, 4, 8)
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, 1),

n: Channel number (n =0, 2), mn = 00, 02, 10,

12)
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

(2) I2C fast mode
(TA=-40to +85°C,1.8V<VDD<3.6 V,Vss=0V)

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

SCLAO clock frequency | fscL Fast mode: 27V<Vop<36V 0 400 0 400 kHz

fok=35MHz 48y <von <36V 0 400 0 400 kHz

Setup time of restart con- | tsu:sTA [2.7V<VbD<3.6V 0.6 0.6 us
dition 18V <Vop<3.6V — 0.6 us
Hold time Note 1 tHD:sTA |27V <VDD<3.6V 0.6 l 0.6 us
1.8V<Vpb<3.6V — 0.6 us
Hold time tLow 27V<Vop<3.6V 1.3 ‘ 1.3 us
when SCLAO ="L" 1.8V<VoD<3.6V — 13 us
Hold time tHIGH 27V<Vob<36V 0.6 ‘ 0.6 us
when SCLAQ = "H" 18V <Vop<3.6V — 0.6 us
Data setup time (recep- | tsu:paT [2.7V<VbD<3.6V 100 l 100 ns
tion) 18V<Vop<3.6V — 100 ns
Data hold time (transmis- | thp:paT | 2.7V <VDD<3.6 V 0 ‘ 0.9 0 0.9 us
sion) Note 2 18V <Voo<3.6V _ 0 0.9 us
Setup time of stop condi- |tsu:sto 2.7V <VbD<3.6V 0.6 ‘ 0.6 us
tion 18V <Vop<3.6V — 0.6 us
Bus-free time tBUF 27V<Vob<36V 1.3 I 1.3 us
1.8V<Vpb<3.6V — 1.3 us

Note 1. The first clock pulse is generated after this period when the start/restart condition is detected.
Note 2. The maximum value (MAX.) of tHD: DAT is during normal transfer and a wait state is inserted in the ACK (acknowledge)

timing.

Remark The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up resistor) at
that time in each mode are as follows.
Fast mode: Cb = 320 pF, Rb = 1.1 kQ

RO1DS0280EJ0100 Rev. 1.00 RENESAS Page 57 of 80
Aug 12, 2016



RL78/L1A

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

Parameter Symbol Conditions MIN TYP MAX Unit
Full-scale error EFS High-speed mode 2.7V < AVRerp < AVbD < VDD L 3.6 V — +0.75 +4.5 LSB
ADCSRADHSC =0 |5 4 v < Avrerr < AVOD < VoD < 3.6 V _ 075 | a5 LSB
ADSSTRn = 28H - -
Normal mode 2.7V <AVRerP < AVDD < VDD £ 3.6 V — +0.75 +4.5 LSB
ADCSRADHSC =115 4 \/ < AVRerp < AVDD < VoD < 3.6 V - £0.75 4.5 LSB
ADSSTRn = 28H
1.8V <AVRerP < AVDD < VDD < 3.6 V — 1.5 +7.5 LSB
Differential linearity DLE High-speed mode 2.7V <AVRerP < AVDD < VDD < 3.6 V — +1.0 — LSB
error ADCSRADHSC =015 4\ < AVrerp < AVOD < VoD < 3.6 V _ 10 _ LSB
ADSSTRn = 28H o
Normal mode 2.7V < AVRerp < AVDD < VDD < 3.6 V — +1.0 — LSB
ADCSRADHSC =1 15 4 v/ < AVRerp < AVoD < VoD < 3.6 V — £1.0 — LSB
ADSSTRn = 28H
1.8 V<AVRerP < AVDD < VDD < 3.6 V — +1.0 — LSB
Integral linearity error | ILE High-speed mode 2.7V < AVRerp < AVDD < VDD < 3.6 V — +1.0 +3.0 LSB
ADCSRADHSC =0 15 4 \/ < AVrerp < AVOD < VoD < 3.6 V _ 10 45 LSB
ADSSTRn = 28H o -
Normal mode 2.7V < AVRerp < AVoD < VDD < 3.6 V — +1.0 +3.0 LSB
ADCSRADHSC =1 15 4 v/ < AVRerp < AVOD < VoD < 3.6 V — £1.0 3.0 LsB
ADSSTRn = 28H
1.8 V< AVRerP < AVDD < VDD < 3.6 V — +1.0 +3.0 LSB

Note

includes the quantization error. Each of the offset error, full-scale error, DNL differential non-linearity error, and INL

integral non-linearity error does not include the quantization error.

[Reference value for design (not guaranteed)]

We can provide the design reference values for the A/D converter. Note, however, that these values are not guaranteed and can only

be used as a reference when using this function. See below for details.

Ta=0to +50°C, 2.0 V < AVREFP< AVDD< VDD < 3.6V, Vss = AVss = 0V, reference voltage(+) = AVREFP, reference

voltage(—) = AVREFM=0V

The characteristics above only apply when pins other than those of the A/D converter are not in use. The overall error

Parameter Symbol Conditions MIN TYP MAX Unit
Resolution RES — — __Note 3 bit
Analog capacitance | Cs — — _Note3 | pF
Analog input Rs — — __Note 3 kQ
resistance
Frequency fcLk High-speed mode 2.7V < AVRerP < AVDD < VDD < 3.6 V —Note3 | — —Note3 | MHz

2.4V < AVRerp < AVDD < VDD L 3.6 V —Note3 | — —Note3 | MHz
Normal mode 2.7V < AVRerP < AVDD < VDD < 3.6 V —Note3 | — —Note3 | MHz
2.4V < AVRerP < AVDD < VDD L 3.6 V —Note3 | — —Note3 | MHz
2.0V < AVRerp < AVDD < VDD < 3.6 V —Note3 | — —Note3 | MHz
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RL78/L1A 2. ELECTRICAL SPECIFICATIONS (A: TA = -40 to +85 °C)

2.6.5 Rail to rail Operational amplifier characteristics

(TA=-40 to +85 °C, 2.2 V<AVDD<VDD< 3.6 V, AVss=Vss=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Circuit current lcc1 Low-power consumption mode — 10 16 A
lcc2 High-speed mode — 210 350 uA
Common mode input Vicm1 Low-power consumption mode 0.1 — AVDD-0.1 \%
range Vicm2 High-speed mode 0.1 — AVDD-0.1 \%
Output voltage range Vo1 Low-power consumption mode 0.1 — AVDD-0.1 \%
Vo2 High-speed mode 0.1 — AVDD-0.1 \%
Input offset voltage Fioff Low-power consumption mode -10 — 10 mV
High-speed mode -5 — 5 mV
Open gain Av — 120 — dB
Gain-bandwidth (GB) GBWA1 Low-power consumption mode — 0.06 — MHz
product GBW2 High-speed mode — 1 — MHz
Phase margin PM CL =22 pF 50 — — deg
Gain margin GM CL =20 pF 10 — — dB
Equivalent input noise Vnoise1 f=1kHz Low-power — 900 — nV/AHz
Vnoise2 f=10 kHz consumption mode — 450 — nV/\Hz
Vnoise3 f=1kHz High-speed mode — 80 — nVAHz
Vnoise4  |f=2kHz — 50 — nV/VHz
Power supply reduction PSRR
— 90 — dB
ratio
Common mode signal CMPR
— 90 — dB
reduction ratio
Operation stabilization Tturn1 CL =20 pF Low-power
— 110 300 us
wait time consumption mode
Tturn2 CL =20 pF High-speed mode — 5 14 us
Settling time Tset1 CL =20 pF Low-power
consumption mode - 100 300 hs
Tset2 CL =20 pF High-speed mode — 4 14 us
Slew rate Tselw1 CL =20 pF Low-power
consumption mode 001 004 B Vi
Tselw2 CL =20 pF High-speed mode 0.3 0.7 — V/us
Load current lload1 Low-power consumption mode -110 — 110 A
lload2 High-speed mode -110 — 110 MA
Load capacitance CL — — 22 pF
Analog MUX ON Ron One channel
resistance N N ! ko
R01DS0280EJ0100 Rev. 1.00 RENESAS Page 65 of 80

Aug 12, 2016



RL78/L1A

2. ELECTRICAL SPECIFICATIONS (A:

TA =-40 to +85 °C)

2.8 LCD Characteristics

2.8.1 Resistance division method

(1) Static display mode

(TA =-40 to +85 °C, VL4 (MIN.) < VDD < 3.6 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vi4 2.0 VoD \
(2) 1/2 bias method, 1/4 bias method
(TA =-40 to +85 °C, VL4 (MIN.) <VDD < 3.6 V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vi4 2.7 VDD \Y
(3) 1/3 bias method
(TA = -40 to +85 °C, VL4 (MIN.) <VDD < 3.6 V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vi4 2.5 VDD V
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(2) 1/4 bias method
(TA=-40to +85°C,1.8V<VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD output voltage variation range Vi1 C1to C5Note 1 | VLCD = 04H 0.90 1.00 1.08 \%
=0.47 pF Note2 1y ©D = 05H 0.95 1.05 1.13
VLCD = 06H 1.00 1.10 1.18 \Y
VLCD = 07H 1.05 1.15 1.23 \Y
VLCD = 08H 1.10 1.20 1.28 \Y
VLCD = 09H 1.15 1.25 1.33 \
VLCD = 0AH 1.20 1.30 1.38 \Y
Doubler output voltage V2 C1to C5 Note 1 =(0.47 uF 2Vi1-0.08| 2Vui 2 Vi1 Vv
Tripler output voltage Vi3 C1to C5Note 1 =047 uF 3VL1-0.12| 3V 3 Vi1 \Y
Quadruply output voltage Vi C1to C5Note 1 =047 uF 4Vi1-0.16| 4V 4 Vi1 \Y
Reference voltage setup time Note 2 tvWAIT1 5 ms
Voltage boost wait time Note 3 tywaiT2 C1to C5Note 1 = 0.47uF 500 ms
Note 1. This is a capacitor that is connected between voltage pins used to drive the LCD.

C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between VL1 and GND
C3: A capacitor connected between VL2 and GND
C4: A capacitor connected between VL3 and GND
C5: A capacitor connected between VL4 and GND
C1=C2=C3=C4=C5=0.47 uF+30%
Note 2. This is the time required to wait from when the reference voltage is specified by using the VLCD register (or when the
internal voltage boosting method is selected (by setting the MDSET1 and MDSETO bits of the LCDMO register to 01B) if
the default value reference voltage is used) until voltage boosting starts (VLCON = 1).
Note 3. This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).
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2.8.3 Capacitor split method

(1) 1/3 bias method
(TA=-40to +85°C,2.2V<VDD<3.6 V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
V4 voltage Vis C1 to C4 = 0.47 uF Note 2 VoD v
VL2 voltage Viz C1to C4 = 0.47 pF Note 2 2/3Vi4-0.1 | 2/3Via | 2/3Via + 0.1 Vv
VL1 voltage Vi C1 to C4 = 0.47 uF Note 2 1/3Via-0.1 | 1/3Via | 1/3 Vi +0.1 Y
Capacitor split wait time Note 1 tvwAIT 100 ms

Note 1. This is the wait time from when voltage bucking is started (VLCON = 1) until display is enabled (LCDON = 1).
Note 2. This is a capacitor that is connected between voltage pins used to drive the LCD.

C1: A capacitor connected between CAPH and CAPL

C2: A capacitor connected between VL1 and GND

C3: A capacitor connected between VL2 and GND

C4: A capacitor connected between VL4 and GND

C1=C2=C3=C4=0.47 uF£30%
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