EXFL

Renesas Electronics America Inc - R5F110MJGFB#30 Datasheet

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

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"

Active

RL78

16-Bit

24MHz

CSI, I2C, LINbus, UART/USART, USB
LCD, LVD, POR, PWM, WDT
51

256KB (256K x 8)

FLASH

8K x 8

16K x 8

1.6V ~ 3.6V

A/D 9x8/12b; D/A 2x8b
Internal

-40°C ~ 105°C (TA)
Surface Mount

80-LQFP

80-LQFP (12x12)
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RL78/L1C

1. OUTLINE

1.3

1.3.1

Pin Configuration (Top View)

80-pin products (with USB)

* 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)
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Caution 1.
Caution 2.

Remark 1.
Remark 2.

Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).
Connect the UREGC pin to Vss pin via a capacitor (0.33 pF).

For pin identification, see 1.4 Pin Identification.

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register

(PIOR).

P70/KR7/SEG12

P71/KR6/SEG13
P72/KR5/TKBO20/SEG 14
P73/KR4/TKBO21/SEG15
P74/KR3/TKBO10/SEG16
P75/KR2/TKBO11/SEG17
P76/KR1/TKBOOO/SEG18
P77/KRO/TKBOO1/SEG19
P30/T103/TO03/REMOOUT/SEG20
P31/INTP3/RTC1HZ/SEG21
P32/TI01/TO01/SEG22
P33/INTP4/SCK30/SCL30/SEG23
P34/SI30/RxD3/SDA30/SEG24
P35/SO30/TxD3/SEG25
P125/V3/(TI06)/(TO06)

Via

Viz

Vit

P126/CAPL/(T104)/(TO04)

P127/CAPH/(TI03)/(TO03)/((REMOOUT)
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1.5.3 100-pin products (with USB)
TIMER ARRAY .
UNITO (8 ch) - PORT 0 K B> P00 to PO7
TI00/To00 '_ - PORT 1 K B> P10 to P17
TIO1/TO01 =— ch1
- PORT 2 K B> P20 to P27
TI02/TO02 =— ch2
- PORT 3 K B> P30 to P37
TI03/TO03 =— ch3
C> - PORT 4 K 7> P40 to P46
TI04/TO04 =— ch4
<EI ANI2 to ANIG - PORT 5 K B> P50 to P57
TI05/TO05 =— chs
K=Y AID CONVERTER CE AN6 o ANIZY - PORT 6 K= Peo, P61
TI0B/TO06 =— ch6 . AVaesslANIO
le————— AVrerw/ANI1 - PORT 7 (8> P70 to P77
TIO7/TO07 =— ch7
(3 12510 P127
RL78 CPU CORE - PORT 12 ©
REMOOUT =—— REMOTE CARRIER CODE FLASH MEMORY (T P12110P124
MULTIPLIER &
DIVIDER, PORT 13 P130
MULITIPLY- P137
B0 TIMERKB2.0 K= ACCUMULATOR DATA FLASH MEMORY
O - PORT 14 (2> P140to P143
e TMERKB2_1 K=
TKBO20 PORT 15 P150 to P156
TKBO21 TIMER KB2_2 - @
() KkevReturn KB KROtoKR7
o | v Koo
WATCHDOG K2 RAM
TIMER POWER ON RESET/ P
OR/LVD
VOLTAGE CONTROL
[OW-SPEED 12- BIT INTERVAL DETECTOR
ON-CHIP  |—= K
TIMER
OSCILLATOR | | | ‘
REAL-TIME AVoo, AVss, TOOLRXD,
RTCTHZ =—] CLOCK = Vooo, Vss, TOOLTXD (| RESET CONTROL
Voor  Vsst
SERIAL ARRAY (=M on-cHIP DEBUG TOOLO
UNITO (4 ch)
UARTO SYSTEM
ixgg N CONTROL  |—— RESET
xD0 -—1— -
HIGH-SPEED X1
RxD1——rp ON-CHIP | |+—— X2/EXCLK
D1 =] UARTI KN reoERAL <~ SDAAO OSCILLATOR XT1
SCK00 INTERFACE IICAO la—s SCLAO XT2/EXCLKS
100 csloo K=
SO00=—1— BUZZER OUTPUT boLBUZO R
SCK10=—+
Kr=-=c-omcoo- = . REGC
S0 —t»] csio CLOCK OUTPUT PCLBUZ1 REGULATOR
S010 CONTROL
INTERRUPT
SCLOQ =— o
ficoo ~- KE] INTPO o INTP7
SDA0O <— (| DATA TRANSFER CONTROL
SCL10=—] o1 CONTROL ANGO
SDA10 «— K> D/IACONVERTER ANOT
(| EVENTLINK
SERIAL ARRAY CONTROLLER COMPARATOR
UNIT1 (4 ch) (2ch)
RxD2 —| - BCD —— VCOUTO
TXD2 =— UART2 ADJUSTMENT IVCMPO
RxD3 s K= - IVREFO
TXD3 =-—1 USB VOLTAGE | o vcouTt
AR — _ NREF1
120 —1= Csl20 IVREF1
S020=—7 Urecc
SCK30 =+—1+
S130 — = CSI30 le— UDP
S030=—7 <:> usB le— UDM
SCL20+ 11C20 le—— UV
SDA20 =— BUs
SCL30=—
SDA30 <— ic30
SEGO to SEG55 55 LCD
CONTROLLER/
COMO to COM7 {8 DRIVER
V1 to Ve —— RAM SPACE
CAPH — FOR LCD DATA
CAPL —
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RL78/L1C

1. OUTLINE

(2/2)

ltem

80/85-pin

100-pin

R5F110Mx/R5F110Nx (x = E to H, J)

R5F110Px (x = E to H, J)

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

* 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz

(Main system clock: fMAIN = 20 MHz operation)

(Subsystem clock: fsu = 32.768 kHz operation)

8/12-bit resolution A/D converter 9 channels 13 channels
D/A converter 2 channels 2 channels
Comparator 1 channel 2 channels

Serial interface

CSlI: 1 channel/lUART (UART supporting LIN-bus): 1 channel/simplified 12C: 1 channel
CSlI: 1 channel/UART: 1 channel/simplified 12C: 1 channel
CSlI: 1 channel/UART: 1 channel/simplified 12C: 1 channel
CSlI: 1 channel/UART: 1 channel/simplified 12C: 1 channel

12C bus

1 channel ’

1 channel

USB Function

1 channel

LCD controller/driver

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

are switchable.

Segment signal output

44 (40) Note 1 ‘

56 (52) Note 1

Common signal output

4 (8) Note 1

Data transfer controller (DTC)

32 sources

33 sources

Event link controller (ELC)

Event input: 30, Event trigger output: 22

Event input: 31, Event trigger output: 22

Vectored interrupt Internal 36 37
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 execution Note 2
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

Rising edge: 1.67 V to 3.13 V (12 stages)
Falling edge: 1.63 V to 3.06 V (12 stages)

On-chip debug function

Provided

Power supply voltage

VDD = 1.6 t0 3.6 V (TA = -40 to +85°C)
VDD = 2.4 to 3.6 V (TA = -40 to +105°C)

Operating ambient temperature

TA = -40 to +85°C (A: Consumer applications), TA = -40 to +105°C (G: Industrial applications)

Note 1. The number in parentheses indicates the number of signal outputs when 8 coms are used.

Note 2. The illegal instruction is generated when instruction code FFH is executed.

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

emulator.

R01DS0192EJ0220 Rev.2.20
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Absolute Maximum Ratings (TA = 25°C) (3/3)
Parameter Symbols Conditions Ratings Unit
Output current, high IoH1 Per pin P00 to P07, P10 to P17, P20 to P27, P30 to P37, -40 mA

P40 to P46, P50 to P57, P70 to P77, P80 to P83,
P125 to P127, P130, P140 to P143

Total of all | P40 to P46 -70 mA

pins P00 to P07, P10 to P17, P20 to P27, P30 to P37, -100 mA
-170mA | p50 to P57, P70 to P77, P8O to P83,
P125 to P127, P130, P140 to P143

loH2 Per pin P150 to P156 -0.1 mA
Total of all -0.7 mA
pins
IOH3 Per pin UDP, UDM -3 mA
Qutput current, low loL1 Per pin P00 to P07, P10 to P17, P20 to P27, P30 to P37, 40 mA

P40 to P46, P50 to P57, P60, P61, P70 to P77,
P80 to P83, P125 to P127, P130, P140 to P143

Total of all | P40 to P46 70 mA

pins P00 to P07, P10 to P17, P20 to P27, P30 to P37, 100 mA
170 mA | p5g to P57, P70 to P77, P8O0 to P83,
P125 to P127, P130, P140 to P143

loL2 Per pin P150 to P156 0.4 mA
Total of all 2.8 mA
pins
loL3 Per pin UDP, UDM 3 mA
Operating ambient TA In normal operation mode -40 to +85 °C
temperature In flash memory programming mode
Storage temperature Tstg -65 to +150 °C

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.

RO1DS0192EJ0220 Rev.2.20 RENESAS Page 23 of 147
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(TA =-40 to +85°C, 1.6 V=< AVDD=VDD <3.6 V,Vss =0 V)

<R> Items Symbol Conditions MIN. | TYP. | MAX. | Unit
Output current, | loL1 Per pin for P00 to P07, P10 to P17, P20 to P27, 20.0 mA
low Note 1 P30 to P37, P40 to P46, P50 to P57, Note 2
P70 to P77, P80 to P83,
P125 to P127, P130, P140 to P143
Per pin for P60 and P61 15.0 mA
Note 2
Total of P40 to P46, P130 27V<sVbpD=<36V 15.0 | mA
(When duty < 70% Note 3) 1.8V<VDD<2.7V 9.0 | mA
16V<VbDD<18V 4.5 mA
Total of P00 to P07, P10 to P17, P20 to P27, 27V<VDD<36V 350 | mA
P30 to P37, P50 to P57, P60, P61, 1.8V<VDD<27V 20.0 mA
P70 to P77, P80 to P83, P125 to P127,
16V=<VbD<18V 10.0 | mA
P140 to P143
(When duty < 70% Note 3)
Total of all pins 50.0 mA
(When duty < 70% Note 3)
loL2 Per pin for P150 to P156 0.4 mA
Note 2
Total of all pins 1.6V<VDD<36V 2.8 mA
Note 1. Value of current at which the device operation is guaranteed even if the current flows from an output pin to the Vss pin.
Note 2. However, do not exceed the total current value.
<R> Note 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 factor from 70% to n%).
« Total output current of pins = (oL x 0.7)/(n x 0.01)
<Example> Where n =80% and loL = 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.

Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Note 1. Current flowing to VDD.
Note 2. When high speed on-chip oscillator and high-speed system clock are stopped.
Note 3. Current flowing only to the real-time clock 2 (excluding the operating current of the low-speed on-chip oscillator and the

XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either IDD1 or IDD2, and IRTC,
when the real-time clock 2 operates in operation mode or HALT mode. When the low-speed on-chip oscillator is selected,
IFIL should be added. IDD2 subsystem clock operation includes the operational current of the real-time clock 2.

Note 4. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip oscillator and
the XT1 oscillator). The supply current of the RL78 microcontrollers is the sum of the values of either IDD1 or IDD2, and
ITMKA, 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. IDD2 subsystem clock operation includes the operational current of the 12-bit interval

timer.

Note 5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator). The
current value of the RL78 microcontrollers is the sum of IDD1, IDD2 or IDD3 and IwDT when the watchdog timer operates in
STOP mode.

Note 6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of IDD1 or IDD2 and

IADC, IAVREF, IADREF when the A/D converter operates in an operation mode or the HALT mode.

Note 7. Current flowing to the AVDD.

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

Note 9. Operation current flowing to the internal reference voltage.

Note 10.  Current flowing to the AVREFP.

Note 11.  Current flowing only to the D/A converter. The current value of the RL78 microcontrollers is the sum of IDD1 or IDD2 and
IDA when the D/A converter operates in an operation mode or the HALT mode.

Note 12.  Current flowing only to the comparator circuit. The current value of the RL78 microcontrollers is the sum of IDD1, IDD2 or
IDD3 and IcMP when the comparator circuit operates in the Operating, HALT or STOP mode.

Note 13.  Current flowing only to the LVD circuit. The current value of the RL78 microcontrollers is the sum of IDD1, IDD2 or IDD3 and
ILvi when the LVD circuit operates in the Operating, HALT or STOP mode.

Note 14.  Current flowing only during self-programming.

Note 15.  Current flowing only during data flash rewrite.

Note 16.  For shift time to the SNOOZE mode, see 23.3.3 SNOOZE mode in the RL78/L1C User’s Manual.

Note 17.  Current flowing only to the LCD controller/driver (VDD pin). The current value of the RL78 microcontrollers is the sum of
the LCD operating current (ILcD1, ILCD2 or ILCD3) to the supply current (IDD1, or IDD2) when the LCD controller/driver
operates in an operation mode or HALT mode. Not including the current that flows through the LCD panel.

Note 18. Not including the current that flows through the external divider resistor divider resistor.

Note 19.  Current flowing to the UVBuS.

Note 20. Including the operating current when fPLL = 48 MHz.

Note 21. Including the current supplied from the pull-up resistor of the UDP pin to the pull-down resistor of the host device, in
addition to the current consumed by this MCU during the suspended state.

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

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

Remark 4. Temperature condition of the TYP. value is TA = 25°C
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
1.0 === . . . .
_ i ] — When the high-speed on-chip oscillator clock is selected
2 : |
% i :I — — — During self programming
O ( -
|_ 4
g : :: ———— When high-speed system clock is selected
S [ F
3 A il
A [/
& : ol
i !
0.1 i i
1 L |
1,
0.0625 el |
0.05 ; PL 4
il I
0.0417 boeerereseedeeeniieenendeeees ;EE—I
0.01 i :
0 1.0 20 i 3.0 40 5.0 6.0
2427 36
Supply voltage VoD [V]
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

AC Timing Test Points

VIH/VOH > Test points < VIH/VOH
ViL/VoL Vi/VoL

External System Clock Timing

1/fEX
1/fExs

tEXL | tEXH
tExLs tEXHS

EXCLK/EXCLKS \

TI/TO Timing

tTIL [ tTIH

TIOO to TIO7, TI10 to TIM7

1/fTo
TOO00 to TO07, TO10 to TO17, / J

TKBOO0O, TKBOO01,
TKBO10, TKBO11,
TKBO20, TKBO21

Interrupt Request Input Timing

tINTL || tINTH

INTPO to INTP7

RO1DS0192EJ0220 Rev.2.20 RENESAS Page 41 of 147
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller

RxDq Tx

User’s device

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

-

TxDq
RxDq

Remark 1. gq: UART number (q = 0 to 3), g: PIM and POM number (g = 0 to 3)
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))

RO1DS0192EJ0220 Rev.2.20 RENESAS
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(5) When reference voltage (+) = AVDD (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM =
0), conversion target: ANI16 to ANI21, internal reference voltage, temperature sensor output voltage

(TA=-40 to +85°C,1.6 V=VDD<3.6 V,1.6 V=S AVDD=VDD 3.6 V, Vss = 0 V, AVss = 0 V, Reference voltage (+) =

AVDD, Reference voltage (-) = AVss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 24V<AVDD<36V 8 12 bit
1.8V<AVDD=<36V 8 10 Note 1
16V<AVDD=<36V 8 Note 2
Overall error Note 3 AINL 12-bit resolution 24V <AVDD<36V 18.5 LSB
10-bit resolution 1.8V<AVDD=<36V +6.0
8-bit resolution 16V=<AVDD=<36V 3.5
Conversion time tCONV ADTYP =0, 24V <AVDD<36V 4,125 us
12-bit resolution
ADTYP =0, 1.8V<AVDD<36V 9.5
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVDD=<36V 57.5
8-bit resolution Note 2
ADTYP =1, 24V<AVDD=<36V 3.3125
8-bit resolution 1.8V <AVDD<3.6V 7.875
1.6 V<AVDD<3.6V 54.25
Zero-scale error Note 3 Ezs 12-bit resolution 24V<AVDD<3.6V 8.0 LSB
10-bit resolution 1.8V=<AVDD=<36V 55
8-bit resolution 16 V<AVDD=<36V +3.0
Full-scale error Note 3 EFs 12-bit resolution 24V<AVDD=<36V +8.0 LSB
10-bit resolution 1.8V<AVDD<36V 5.5
8-bit resolution 16V=<AVDD=<36V +3.0
Integral linearity error ILE 12-bit resolution 24V<AVDD=<36V +3.5 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V +2.5
8-bit resolution 16 V<AVDD<36V 1.5
Differential linearity error | DLE 12-bit resolution 24V <AVDD=36V +2.5 LSB
Note 3 10-bit resolution 1.8V<AVDD<3.6V 2.5
8-bit resolution 16V=<AVDD=<36V 2.0
Analog input voltage VAIN 0 AVDD \%
Internal reference voltage VBGR Note 4
(2.4V <VDD < 3.6 V, HS (high-speed main) mode)
Temperature sensor output voltage VTMP25 Note 4
(2.4V <VDD £ 3.6 V, HS (high-speed main) mode)

Note 1. Cannot be used for lower 2 bits of ADCR register

Note 2. Cannot be used for lower 4 bits of ADCR register

Note 3. Excludes quantization error (+1/2 LSB).

Note 4. Refer to 2.6.2 Temperature sensor, internal reference voltage output characteristics.
Caution  Always use AVDD pin with the same potential as the VDD pin.

R01DS0192EJ0220 Rev.2.20
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (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 Via 2.0 VDD \Y

(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 Vi 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 VL4 2.5 VDD Vv
RO1DS0192EJ0220 Rev.2.20 RENESAS Page 80 of 147
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Absolute Maximum Ratings (TA = 25°C) (2/3)
Parameter Symbols Conditions Ratings Unit
LCD voltage | VL1 VL1 input voltage Note 1 -0.3t0 +2.8
VL2 VL2 input voltage Note 1 -0.3to0 +6.5 \%
Vi3 VL3 input voltage Note 1 -0.3to +6.5 \Y
VL4 VL4 input voltage Note 1 -0.3t0 +6.5 \%
VLis CAPL, CAPH input voltage Note 1 -0.3to +6.5 \%
VLO1 VL1 output voltage -0.3t0 +2.8 \Y
VL02 VL2 output voltage -0.3 to +6.5 Vv
VLo3 VL3 output voltage -0.3to +6.5 Vv
ViLo4 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 -0.3 to VDD + 0.3 Note 2 \%
SEGO 1o SEG55 [ 55pacitor split method -0.3 to VDD + 0.3 Note 2 v
output voltage
Internal voltage boosting method -0.3 to VLI4 + 0.3 Note 2 \Y
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/L1C

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

(TA = -40 to +105°C, 2.4V =VDD=3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. | TYP. MAX. Unit
Low-speed |FIL Note 1 0.20 uA
on-chip oscillator
operating current
RTC2 operating IRTC 0.02 A
current Notes 1, 3
12-bit interval ITMKA 0.02 uA
timer operating Notes 1,2, 4
current
Watchdog timer IwDT fiL =15 kHz 0.22 uA
operating current | Notes1,2,5
A/D converter IADC AVDD = 3.0 V, when conversion at maximum speed 422 720 uA
operating current Notes 6, 7
AVREF (+) current | |avRer Note 8 | AVpp = 3.0 V, ADREFP1 = 0, ADREFPQ = ( Note 7 14.0 25.0 uA

AVREFP = 3.0 V, ADREFP1 = 0, ADREFPQ = 1 Note 10 14.0 25.0
ADREFP1 = 1, ADREFPQ = 0 Note 1 14.0 25.0
A/D converter |ADREF VbD=3.0V 75.0 A
reference voltage | Notes 1,9
current
Temperature ITmPs Note 1 78 UA
sensor operating
current
D/A converter IDAC Per D/A converter channel 0.53 1.5 mA
operating current | Notes 1, 11
Comparator IcmpP VDD =3.6V, Window mode 12.5 A
operating current | Notes 1, 12 Regulator output Comparator high-speed mode 45 A
voltage = 2.1V
Comparator low-speed mode 1.2 uA
LVD operating ILvD 0.06 A
current Notes 1, 13
Self-programming | IFsP 2.50 12.20 mA
operating current | Notes 1, 14
BGO operating IBGO 1.68 12.20 mA
current Notes 1, 15
SNOOZE Isnoz Note 1 [ ADC operation The mode is performed Note 16 0.34 1.10 mA
operating current
The A/D conversion operations are performed, Low voltage 0.53 2.04
mode, AVREFP = VDD = 3.0 V
CSI/UART operation 0.70 1.54 mA
LCD operating ILCD1 External fLcp = fsuB 1/3 bias VDD =3.6V, 0.14 HA
current Notes 17, 18 | resistance LCD clock = 128 Hz 4-time slice |Lv4=3.6V
division method
ILcD2 Internal voltage fLep = fsus 1/3 bias VbD =3.0V, 0.61 HA
Note 17 boosting method | LCD clock = 128 Hz | 4-time slice |Lv4=3.0V
(VLCD = 04H)
ILcD3 Capacitor split fLcb = fsuB 1/3 bias VDD =3.0V, 0.12 A
Note 17 method LCD clock =128 Hz | 4-time slice |Lv4=3.0V
USB current Juss Note 20 | Operating current during USB communication 4.88 mA
Note 19
Jusg Note 21 | Operating current in the USB suspended state 0.04 mA

(Notes and Remarks are listed on the next page.)
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Minimum Instruction Execution Time during Main System Clock Operation

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

10
1.0 (e . . . .
_ 1 a — When the high-speed on-chip oscillator clock is selected
] I; U
? =| ;El — — — During self programming
= I i
g i i ———— When high-speed system clock is selected
£ I I
'] o
3 il
> li I
O . i
It ;
l !
0.1 ; i
; i
0.0625 En 'h
0.05 f |11-—---lll
H T
0.0417 boeerereseeedeeeniieenendeeeee ;E—=J
0.01 i :
0 1.0 20 ! i30 i 40 50 6.0
2427 36
Supply voltage VoD [V]
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.5 Peripheral Functions Characteristics

VIH/VOH ; VIH/VOH
Test points
><VIL/VOL > < Vi/VoL

3.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(TA =-40 to +105°C,2.4V<VDD < 3.6 V,Vss =0 V)

HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
Transfer rate Note 1 24V <\VbD<36V fMCK/12 Note 2 bps
Theoretical value of the maximum transfer rate 2.0 Mbps
fmck = fcLk Note 3

Note 1. Transfer rate in the SNOOZE mode is 4800 bps only.

Note 2. The following conditions are required for low voltage interface.
2.4V <VDD < 2.7 V: MAX. 1.3 Mbps
Note 3. The maximum operating frequencies of the CPU/peripheral hardware clock (fCLK) are:

HS (high-speed main) mode: 24 MHz (2.7V <VDD<3.6 V)
16 MHz (24V <VDD<3.6V)

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
b

TxDq 7\
RxDq

Remark 1. g: UART number (q = 0 to 3), g: PIM and POM number (g = 0 to 3)

Remark 2. fumck: 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/L1C

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

CSI mode connection diagram (during communication at same potential)

SCKp

RL78 microcontroller
Slp

SOp

Remark 1. p: CSI number (p = 00, 10, 20, 30)

Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

SCK

SO

SI

User's device
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
§ 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 to 3)
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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RL78/L1C

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

3.5.3

usSB

(1) Electrical specifications
(TA=-40 to +105°C,2.4V<VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
UREGC | UREGC output voltage characteristic | UREGC | UVBUS =4.0t0 5.5V, 3.0 3.3 3.6 \%
PXXCON = VDDUSBE = 1
UVBuUS | UVBUS input voltage characteristic UVsus | Function 4.35 5.00 5.25 \%
(4.02 Note)
Note Value of instantaneous voltage
(TA = -40 to +105°C, 4.35V<UVBUS <5.25V,24V <VDD<3.6 V,Vss =0 V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Input Input voltage VIH 2.0 \%
characteristic VIL 08 v
(FS/LS - -
receiver) Difference input VDI | UDP voltage - UDM voltage | 0.2 \Y
sensitivity
Difference common Vcm 0.8 25 \%
mode range
Output Output voltage VOH IoH =-200 pA 2.8 3.6 \%
characteristic VoL oL = 2 mA 03 Vi
(FS driver) ” — — ;
Transition | Rising tFR Rising: From 10% to 90% of amplitude, 4 20 ns
time Falling tFE Falling: From 90% to 10% of amplitude, 20 ns
- CL =50 pF
Matching (TFR/TFF) VFRFM 90 111.1 %
Crossover voltage VFCRS 1.3 2.0 \%
Output Impedance ZDRV 28 44 Q
Output Output voltage VOH 2.8 3.6 \%
characteristic VoL 0 0.3 \
(LS driver) — — — -
Transition | Rising LR Rising: From 10% to 90% of amplitude, 75 300 ns
time Falling tLF Falling: From 90% to 10% of amplitude, 75 300 ns
- CL = 250 pF to 750 pF
Matching (TFR/TFF) VLTFM 80 125 %
Not
o The UDP and UDM pins are individually pulled
Crossover voltage Note | VLCRS | down via 15 kQ 1.3 2.0 Y,
Pull-up, Pull-down resistor RPD 14.25 24.80 | kQ
Pull-down Pull-up  |Idle RPUI 0.9 1575 | kQ
resistor | Reception | RPUA 1.425 3.00 | kQ
UVBus UVaus pull-down RvBus | UVBUS voltage =5.5V 1000 kQ
resistor
UVBUS input voltage VIH 3.20 \%
ViL 0.8 \%
Note Excludes the first signal transition from the idle state.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

LVD Detection Voltage of Interrupt & Reset Mode
(TA = -40 to +105°C, VPDR<VDD < 3.6 V,Vss=0V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

Interrupt and reset mode | VLvbDo | VPocCo, VPoC1, VPoc2 = 0, 1, 1, falling reset voltage: 2.7 V 264 | 275 | 2.86 \%

VLvDD1 LVISO, LVIS1 =1, 0 | Rising release reset voltage 281 | 292 | 3.03 \%

Falling interrupt voltage 275 | 2.86 | 2.97 \%

VLVDD2 LVISO, LVIS1 =0, 1 | Rising release reset voltage 290 | 3.02 | 3.14 \%

Falling interrupt voltage 285 | 296 | 3.07 \%

3.7 Power supply voltage rising slope characteristics

(TA = -40 to +105°C, Vss =0 V)

Parameter Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope | SVDD 54 V/ms

Caution  Make sure to keep the internal reset state by the LVD circuit or an external reset until VDD reaches the operating
voltage range shown in 3.4 AC Characteristics.
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RL78/L1C 4. PACKAGE DRAWINGS

4.2 85-pin products

R5F110NEALA, R5F110NFALA, RSF110NGALA, R5F110NHALA, R5F110NJALA
R5F111NEALA, R5F111NFALA, R5F111NGALA, R5F111NHALA, R5F111NJALA
R5F110NEGLA, R5F110NFGLA, R5F110NGGLA, R5F110NHGLA, R5F110NJGLA
R5F111NEGLA, R5F111NFGLA, R5F111NGGLA, R5F111NHGLA, R5F111NJGLA

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]

P-VFLGA85-7x7-0.65 PVLGOO085JA-A P85FC-65-BN4 0.1

c

DETAIL (A)
\
£ L D
N
\ ob
(LAND SIZE)
$0.45+0.05

(SR OPENING SIZE)

~—— INDEX AREA
DlwlsA]

/] yt]s) A
|
R } %
Referance| Dimension in Millimeters
E Symbol Min Nom | Max
) 6.90 | 7.00 7.10
@\ Ze E 6.90 | 7.00 | 7.10
. A — — 1.00
K|OOO0OO0O0O0OO- g — | 065 | —
J O0000 0000 @ 7D b 0.30 0.35 0.40
HIOOOOOOOOOO X — — 0.08
G| OOO (ONONO) y — — 0.10
, FIOOO i 00O yi — — 0.20
E[|OOO (ONONO) Zp — 0575 —
D[OOOO (ONORS] ZE — 0575 —
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