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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

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

64KB (64K x 8)

FLASH

8K x 8

8K 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
O ROM, RAM capacities
Products with USB
RL78/L1C
Flash ROM Data Flash RAM
80 pins 85 pins 100 pins
256 KB 8 KB 16 KB Note R5F110MJ R5F110NJ R5F110PJ
192 KB 8 KB 16 KB Note R5F110MH R5F110NH R5F110PH
128 KB 8 KB 12 KB R5F110MG R5F110NG R5F110PG
96 KB 8 KB 10 KB R5F110MF R5F110NF R5F110PF
64 KB 8 KB 8 KB R5F110ME R5F110NE R5F110PE
Products without USB
RL78/L1C
Flash ROM Data Flash RAM
80 pins 85 pins 100 pins
256 KB 8 KB 16 KB Note R5F111MJ R5F111NJ R5F111PJ
192 KB 8 KB 16 KB Note R5F111MH R5F111NH R5F111PH
128 KB 8 KB 12 KB R5F111MG R5F111NG R5F111PG
96 KB 8 KB 10 KB R5F111MF R5F111NF R5F111PF
64 KB 8 KB 8 KB R5F111ME R5F111NE R5F111PE
Note This is about 15 KB when the self-programming function and data flash function are used (For details, sce CHAPTER 3
in the RL78/L1C User’s Manual).
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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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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.
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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)

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

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

VDD

% Rb
SDAr SDA

RL78 microcontroller User's device

SCLr SCL

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

1/fscL

tLow tHIGH

SCLr \ /
N
/_\ L — |
SDAr

|
tHD: DAT tsu: DAT

Remark 1. Rb[Q]: Communication line (SDAr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance
Remark 2. r: 1IC number (r = 00, 10, 20, 30), g: PIM number (g = 0 to 3),

h: POM number (h = 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 (m =0, 1),

n: Channel number (n =0 to 3), mn = 00 to 03, 10 to 13)
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(7) Communication at different potential (2.5 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSI00 only)
(TA =-40 to +85°C,2.7V<VDD<3.6 V,Vss=0V)

HS (high-speed main) | LS (low-speed main) | LV (low-voltage main)

Parameter Symbol Conditions Mode Mode Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time tkey1 tkey1 2 fcLk/2 | 2.7V < VDD < 3.6 V, 300 1150 1150 ns

23VsVb=s27YV,
Cb =20 pF, Rb = 2.7 kQ

SCKp high-level tKH1 27V<sVDD<386YV, tkcy1/2 - 120 tkey1/2 - 120 tkcy1/2 - 120 ns
width 23VSVb<27YV,

Cb =20 pF, Ro =2.7 kQ
SCKp low-level tKL1 27VsVDD<36YV, tkey1/2 - 10 tkcy1/2 - 50 tkcy1/2 - 50 ns
width 23VSVb<27YV,

Cb =20 pF, Ro = 1.4 kQ
Slp setup time tsIK1 27V<sVDD<36YV, 121 479 479 ns
(to SCKpf) Note 1 23VSVbs27V,

Cb =20 pF, Ro =2.7 kQ
Slp hold time tKsI1 27V<sVDD<36YV, 10 10 10 ns
(from SCKp1t) Note 1 23VsVbs27V,

Cb =20 pF, Ro = 1.4 kQ
Delay time from tkso1 27V<sVDD<36YV, 130 130 130 ns
SCKp| to SOp 23V<SVph<27YV,
output Note 1 Cb =20 pF, Rb = 1.4 kQ
Slp setup time tsIK1 27V<VDD<36V, 33 110 110 ns
(to SCKp|) Note 2 23V<sVb<27V,

Cb =20 pF, Ro =2.7 kQ
Slp hold time tksi 27V<VDD<36V, 10 10 10 ns
(from SCKp/) Note 2 23V<Vb<27V,

Cb =20 pF, Ro = 2.7 kQ
Delay time from tkso1 27V<VDD<3.6YV, 10 10 10 ns
SCKp1 to SOp 23V<sVph=27V,
output Note 2 Cb =20 pF, Rb = 2.7 kQ

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution  Select the TTL input buffer for the Sip pin and the N-ch open drain output (VDD 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 VIH and
VIL, see the DC characteristics with TTL input buffer selected.

Remark 1. Rb[Q]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, 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 = 2)
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))
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.5.2  Serial interface IICA
(1) 12C standard mode
(TA =-40 to +85°C,1.6 V=VDD<3.6 V,Vss=0V)

HS (high-speed main) | LS (low-speed main) | LV (low-voltage main)
Parameter Symbol Conditions Mode Mode Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCLAO clock fscL Standard mode: | 2.7V <VDD<3.6V 0 100 0 100 0 100 kHz
frequency fokz1MHz 1 gy <vop <36V — — 0 100 0 100 | kHz
16V<VDD<36V — — — — 0 100 kHz
Setup time of tSu:STA [2.7V<VDD<3.6V 4.7 4.7 4.7 us
restart condition 18V<VDDS36V — 47 47 us
16V<VDD<3.6V — — 47 us
Hold time Note 1 | tHD: STA [2.7V<VDD<3.6V 4.0 ‘ 4.0 4.0 us
1.8V<sVDD<3.6V — 4.0 4.0 s
1.6V<VDD<36V — — 4.0 us
Hold time when | tLow 27V<VDD<3.6V 4.7 ‘ 4.7 4.7 s
SCLAO ="L" 18V<VDD<3.6V — 47 47 us
16V<VDD<3.6V — — 47 us
Hold time when | tHIGH 27V<VDD<3.6V 4.0 ‘ 4.0 4.0 s
SCLAD ="H" 18V<VDD<3.6V — 4.0 40 us
1.6V<VDD<36V — — 4.0 us
Data setup time tSU:DAT [2.7V<VDD<36V 250 ‘ 250 250 ns
(reception) 1.8V<VDD<3.6V — 250 250 ns
16V<sVDD<3.6V — — 250 ns
Data hold time tHD: DAT | 2.7V <VDD<36V 0 3.45 0 3.45 0 3.45 s
S;Z”;missm) 18V<VDD<3.6V — — 0 3.45 0 3.45 ps
16V<sVDD<36V — — — — 0 3.45 us
Setup time of stop | tsu:STO [2.7V<VDD<3.6V 4.0 4.0 4.0 us
condition 18V<VDDS36V — 40 4.0 us
1.6V<VDD<36V — — 4.0 us
Bus-free time tBUF 27V<VbD<36V 4.7 4.7 4.7 us
1.8V<sVDD<3.6V — 47 47 s
16V<VDD<3.6V — — 47 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.
Standard mode: Cb = 400 pF, Rb = 2.7 kQ
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) 1/4 bias method
(TA =-40 to +85°C,1.8V<VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD output voltage variation range VL1 C1to C4 Note 1 | VLCD = 04H 0.90 1.00 1.08 \%

=0.47 pF Note2 1y CD = 05H 0.95 1.05 1.13 Vv

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 VL2 C1to C4 Note 1 = 0.47 yF 2VL1-0.08| 2Vt 2 VL1 v

Tripler output voltage VL3 C1to C4 Note 1 =047 pF 3VL1-0.12| 3Vl 3V \%

Quadruply output voltage Vi C1to C5Note 1 =047 yF 4Vi1-0.16| 4Vu1 4 Vi1 \Y
Reference voltage setup time Note 2 tVWAIT1 5 ms
Voltage boost wait time Note 3 tVWAIT2 C1to C5 Note 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=0.47 pF+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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RL78/L1C

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

2.8.3 Capacitor split method

(1) 1/3 bias method

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
VL4 voltage VL4 C1to C4 = 0.47 uF Note 2 VDD \V;
VL2 voltage Vi2 C1to C4 = 0.47 pF Note 2 2/3Via-0.1 | 2/3VL4 | 2/3V04 + 0.1 Vv
VL1 voltage VL1 C1 to C4 = 0.47 pF Note 2 1/3VL4-0.1 | 1/3VL4 | 1/3Via +0.1 v
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 pyF+30%
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

212 Timing of Entry to Flash Memory Programming Modes

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

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
How long from when an external reset ends until the |tsuiniT | POR and LVD reset must end 100 ms
initial communication settings are specified before the external reset ends.
How long from when the TOOLO pin is placed at the |tsu POR and LVD reset must end 10 us
low level until an external reset ends before the external reset ends.
Time to hold the TOOLO pin at the low level after an | tHD POR and LVD reset must end 1 ms
external reset is released (excluding the processing before the external reset ends.
time of the firmware to control the flash memory)

<1>  <2> <3> <4>
RESET
723 ys + tHD
<R> processing | 1-byte data for setting mode
_ time
TOOLO \ [ ...
tsu tSuINIT

<1> The low level is input to the TOOLO pin.

<2> The external reset ends (POR and LVD reset must end before the external reset ends.).

<3> The TOOLO pin is set to the high level.

<4> Setting of the flash memory programming mode by UART reception and complete the baud rate setting.

Remark tSUINIT. The segment shows that it is necessary to finish specifying the initial communication settings within 100 ms from
when the resets end.
tsu: How long from when the TOOLO pin is placed at the low level until a external reset ends
tHD: How long to keep the TOOLO pin at the low level from when the external and internal resets end (except soft
processing time)
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

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

This chapter describes the following electrical specifications.
Target products G: Industrial applications TA = -40 to +105°C
R5F110xxGxx, R5F111xxGxx

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/L1C User’s Manual.

Caution 3. Please contact Renesas Electronics sales office for derating of operation under TA = +85°C to
+105°C. Derating is the systematic reduction of load for the sake of improved reliability.

Remark When the RL78 microcontroller is used in the range of TA = -40 to +85°C, see 2. ELECTRICAL

SPECIFICATIONS (TA = -40 to +85°C).

The following functions differ between the products “G: Industrial applications (TA = -40 to +105°C)” and the products “A:

Consumer applications and G: Industrial applications (when used in the range of TA = -40 to +85°C)

Parameter A: Consumer applications

TA =-40 to +85°C

G: Industrial applications

TA =-40 to +105°C

Operating ambient temperature

Operating mode
Operating voltage range

HS (high-speed main) mode:
2.7V <VDD < 3.6 V@1 MHz to 24 MHz
24V <VDD<3.6 V@1 MHz to 16 MHz
LS (low-speed main) mode:
1.8V <VbD<3.6 V@1 MHz to 8 MHz
LV (low-voltage main) mode:
1.6V<VbD<3.6 V@1 MHz to 4 MHz

HS (high-speed main) mode only:
2.7V <VDD £ 3.6 V@1 MHz to 24 MHz
24V <VDD<3.6 V@1 MHzto 16 MHz

High-speed on-chip oscillator
clock accuracy

1.8V<VpD<36V:
+1.0% @ TA =-20 to +85°C
+1.5% @ TA = -40 to -20°C
16V<VDD<18V:
+5.0% @ TA =-20 to +85°C
+5.5% @ TA =-40 to -20°C

24V<sVDD<36V:
+2.0% @ TA = +85 to +105°C
#1.0% @ TA =-20 to +85°C
*¥1.5% @ TA = -40 to -20°C

Serial array unit

UART
CSI: fcLk/4
Simplified 12C communication

UART
CSl: fcLk/4
Simplified 12C communication

IICA

Normal mode
Fast mode
Fast mode plus

Normal mode
Fast mode

Voltage detector

* Rise detection: 1.67 V to 3.13 V (12 levels)
* Fall detection: 1.63 V to 3.06 V (12 levels)

* Rise detection: 2.61 V to 3.13 V (6 levels)
» Fall detection: 2.55 V to 3.06 V (6 levels)

Remark

products “A: Consumer applications”. For details, refer to 3.1 to 3.12.

The electrical characteristics of the products G: Industrial applications (TA = -40 to +105°C) are different from those of the
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)
3.4 AC Characteristics
3.41 Basic operation
(TA =-40 to +105°C,2.4V<AVDD=VDD=<3.6 V,Vss=0V) (1/2)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Instruction cycle Tcy Main system | HS (high-speed main) | 2.7V <VDD<3.6 V 0.0417 1 us
(minimum instruction clock (fMAIN) | mode 24V <VDD<27V 0.0625 1
execution time) operation HS
Subsystem clock (fsuB) operation 24V<VDD<36V 285 305 | 313 us
In the self- HS (high-speed main) | 2.7V <VDD<3.6 V 0.0417 1 us
programming | mode 24V<VDD<27V | 0.0625 1 us
mode
External main system | fEX 27V<VDD<36V 1.0 20.0 | MHz
clock frequency 24V<VDD<27V 1.0 16.0 | MHz
fEXT 32 35 kHz
External main system | tExH, 27V<VDD<36V 24 ns
clock input high-level | tEXL 24V <VDD<27V 30 ns
width, low-level width
tEXHS, 13.7
us
tExLs
TIOO to TIO7 input tTIH, 1/fMcK + ns
high-level width, tTIL 10
low-level width

Remark

fmMcK: Timer array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of timer mode register mn (TMRmn). m: Unit number (m = 0),
n: Channel number (n =0 to 7))
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(TA =-40 to +105°C,2.4V<AVDD=VDD=<3.6 V,Vss=0V) (2/2)
Items Symbol Conditions MIN. | TYP. | MAX. | Unit

TOO0O0 to TO07, TKBOOO, fro HS (high-speed main) mode |2.7V<VDD<3.6V 8 MHz
TKBOO01, TKBO10, TKBO11, 24V<VDD<27V ) MHz
TKBO20, TKBO21

output frequency

PCLBUZ0, PCLBUZ1 output frcL HS (high-speed main) mode |[2.7V<VDD<3.6V 8 MHz
frequency 24V<VDD<27V 8 | MHz
Interrupt input high-level width, | tINTH, INTPO to INTP7 24V=<VpD<36V 1 us
low-level width tINTL

Key interrupt input low-level tKR 24V <sVDD<36V 250 ns
width

TMKB2 forced output stop input | tiHR INTPO to INTP7 fcLk > 16 MHz 125 ns
high-level width fcLK < 16 MHz 2 foLk
RESET low-level width tRSL 10 Hs
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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)

<Master> Vb Vb
§ Rb % Rb
SCKp - SCK
RL78 microcontroller
Slp SO User’s device
SOp Sl

Remark 1. Rb[Q]: Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, 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))
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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.

R01DS0192EJ0220 Rev.2.20

Dec 28, 2017

RENESAS

Page 128 of 147



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

3.6.6 LVD circuit characteristics

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection voltage | Supply voltage level | VLvD2 Power supply rise time 3.01 3.13 3.25 \%
Power supply fall time 2.94 3.06 3.18

VLVD3 Power supply rise time 2.90 3.02 3.14 V

Power supply fall time 2.85 2.96 3.07 Vv

VLvD4 Power supply rise time 2.81 2.92 3.03 \%

Power supply fall time 2.75 2.86 2.97 \%

VLVD5 Power supply rise time 2.71 2.81 2.92 \%

Power supply fall time 2.64 2.75 2.86 \%

VLvD6 Power supply rise time 2.61 2.71 2.81 \%

Power supply fall time 2.55 2.65 2.75 \%

VLvD7 Power supply rise time 2.51 2.61 2.71 \%

Power supply fall time 2.45 2.55 2.65 \%

Minimum pulse width tw 300 us

Detection delay time 300 us

Caution  Set the detection voltage (VLVD) to be within the operating voltage range. The operating voltage range depends
on the setting of the user option byte (000C2H/010C2H). The following shows the operating voltage range.
HS (high-speed main) mode: VDD =2.7 to 3.6 V at 1 MHz to 24 MHz
VDD = 2.4 to 3.6 V at 1 MHz to 16 MHz
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RL78/L1C 4. PACKAGE DRAWINGS

4. PACKAGE DRAWINGS

4.1 80-pin products

R5F110MEAFB, R5F110MFAFB, R5F110MGAFB, R5F 110MHAFB, R5F110MJAFB
R5F111MEAFB, R5F111MFAFB, R5F111MGAFB, R5F111MHAFB, R5F111MJAFB
R5F110MEGFB, R5F110MFGFB, R5F110MGGFB, R5F110MHGFB, R5F110MJGFB
R5F111MEGFB, R5F111MFGFB, R5F111MGGFB, R5F111MHGFB, R5F111MJGFB

JEITA Package Code [ RENESAS Code |  Previous Code | MASS[Typ] |
P-LFQFP80-12x12-0.50 | PLQP008OKB-A | 80P6Q-A | 059 |
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NOTE)
1. DIMENSIONS "1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.
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RL78/L1C 4. PACKAGE DRAWINGS

4.3 100-pin products

R5F110PEAFB, R5F110PFAFB, R5F110PGAFB, RSF110PHAFB, R5F110PJAFB
R5F111PEAFB, R5F111PFAFB, R5F111PGAFB, R5F111PHAFB, R5F111PJAFB
R5F110PEGFB, R5F110PFGFB, R5F110PGGFB, R5F110PHGFB, R5F110PJGFB
R5F111PEGFB, R5F111PFGFB, R5F111PGGFB, R5F111PHGFB, R5F111PJGFB

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP100-14x14-0.50 | PLQPO100KB-A | 100P6Q-A/ FP-100U / FP-100UV | 069 |
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REVISION HISTORY RL78/L1C Datasheet

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries
including the United States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

All trademarks and registered trademarks are the property of their respective owners.




