Renesas Electronics America Inc - R5F110PJAFB#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
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16-Bit
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CSl, I2C, LINbus, UART/USART, USB
LCD, LVD, POR, PWM, WDT
69

256KB (256K x 8)

FLASH

8K x 8

16K x 8

1.6V ~ 3.6V

A/D 13x8/12b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LFQFP (14x14)
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RL78/L1C 1. OUTLINE

1.3.4  85-pin products (without USB)
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Pin Name Pin Name Pin Name Pin Name Pin Name
A1 | COM7/SEG3 C1 | COM2 E1 | PO4/INTP2/SEG52 G1 | POO/SCK10/SCL10/ J1 | Vsso
SEG48
A2 | P51/SEG5 C2 | COMS5/SEG1 E2 | PO5/TI02/TO02/SEG53 G2 | Vsso J2 | P11/RxD2/S120/SDA20/
SEG41/VCOUTO
A3 | P70/KR7/SEG12 C3 | COM6/SEG2 E3 | PO6/INTP5/SEG54 G3 | P12/TxD2/SO20/SEG42/ J3 | P26/SO00/TxDO0/
VCOUT1 TOOLTxD/SEG38
A4 | P73/KR4/TKBO21/SEG15 | C4 | P71/KR6/SEG13 E4 — G4 — J4 | P23/TI07/TO07/SEG35
A5 | P74/KR3/TKBO10/SEG16 | C5 | P76/KR1/TKBOOO/SEG18 | E5 — G5 — J5 | P20/ANI20/SEG32
A6 | P31/INTP3/RTC1HZ/ C6 | P77/KRO/TKBOO01/ E6 — G6 — J6 | P141/ANI17/SEG29
SEG21 SEG19
A7 | P33/INTP4/SCK30/ C7 | P34/SI30/RxD3/SDA30/ E7 — G7 — J7 | P82
SCL30/SEG23 SEG24
A8 | P35/SO30/TxD3/SEG25 C8 | Vi1 E8 | P40/TOOLO/(TI00)/(TO00) | G8 | P44/(SCK10)/(SCL10)/ J8 | P83
IVREFO
A9 | V4 C9 | P61/SDAAOQ/(TI02)/(TO02) | E9 | P137/INTPO G9 | P45/ANOO J9 | AVDD
A10 | P126/CAPL/(T104)/(TO04) | C10 | VDDO E10 | P122/X2/EXCLK G10 | P123/XT1 J10 | P150/ANIO/AVREFP
B1 | COM4/SEGO D1 | COMO F1 | PO3/TI00/TO00/INTP1/ H1 | Vsso K1 | Vsso
SEG51
B2 | P50/SEG4/INTP6 D2 | COM1 F2 | P02/SO10/TxD1/ H2 | Vsso K2 | P27/TI05/TO05/(INTP5)/
(PCLBUZ0)/SEG50 PCLBUZ1/SEG39
B3 | P52/SEG6 D3 | P07/T106/TO06/SEG55 F3 | P0O1/SI10/RxD1/SDA10/ H3 | P10/INTP7/PCLBUZ0/ K3 | P25/S100/RxD0/
SEG49 SCK20/SCL20/SEG40 TOOLRxD/SDAOO/SEG37
B4 | P72/KR5/TKBO20/SEG14 | D4 | COM3 F4 — H4 | P24/SCKO00/SCLO0/ K4 | P22/TI04/TO04/SEG34
SEG36
B5 | P75/KR2/TKBO11/SEG17 | D5 — F5 — H5 | P21/ANI21/SEG33 K5 | P143/ANI19/SEG31
B6 | P30/TI03/TO03/ D6 — F6 — H6 | P140/ANI16/SEG28 K6 | P142/ANI18/SEG30
REMOOUT/SEG20
B7 | P32/TI01/TO01/SEG22 D7 — F7 — H7 | P152/ANI2 K7 | P156/ANI6
B8 | P125/VL3/(TI06)/(TO06) D8 | P60/SCLAO/(TI01)/(TO01) | F8 | P43/(INTP7)/(SI10)/ H8 | P46/ANO1 K8 | P155/ANI5
(RxD1)/(SDA10)/IVCMPO
B9 [ VL2 D9 | REGC F9 | RESET H9 | P130 K9 [ Avss
B10 | P127/CAPH/(TI03)/ D10 | P121/X1 F10 | Vsso H10 | P124/XT2/EXCLKS K10 | P151/ANI1/AVREFM
(TO03)/(REMOOUT)
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RL78/L1C

1. OUTLINE

1.4 Pin Identification

ANIO to ANIG, : Analog Input SCLOO0, SCL10, SCL20, SCL30 : Serial Clock Output
ANI16 to ANI21 SDAAO, SDA00, SDA10, . Serial Data Input/Output
ANOO, ANO1 : Analog Output SDA20, SDA30
AVDD : Analog Power Supply SEGO to SEG55 : LCD Segment Output
AVREFM : Analog Reference Voltage SI100, SI10, SI20, SI30 : Serial Data Input
Minus S000, SO10, S0O20, SO30 . Serial Data Output
AVREFP : Analog Reference Voltage TIOO to TIO7 : Timer Input
Plus TOO0O0 to TOO07 : Timer Output
AVss : Analog Ground TKBOO00, TKBOO01, TKBO10,
CAPH, CAPL : Capacitor for LCD TKBO11, TKBO20, TKBO21
COMO to COM7 : LCD Common Output TOOLO : Data Input/Output for Tool
EXCLK . External Clock Input TOOLRXD, TOOLTxD . Data Input/Output for
(Main System Clock) External Device
EXCLKS . External Clock Input UDM, UDP : USB Input/Output
(Subsystem Clock) UREGC : USB Regulator Capacitance
INTPO to INTP7 . External Interrupt Input UVBus : USB Input/USB Power Supply
IVCMPO, IVCMP1 : Comparator Input TxDO to TxD3 : Transmit Data

IVREFO, IVREF1

: Comparator Reference Input

VCOUTO, VCOUT1

: Comparator Output

KRO to KR7 : Key Return VDDO, VDD1 : Power Supply
P00 to P07 : Port0 VL1 to VL4 : LCD Power Supply
P10 to P17 : Port 1 Vsso0, Vss1 : Ground
P20 to P27 : Port 2 X1, X2 : Crystal Oscillator
P30 to P37 : Port3 (Main System Clock)
P40 to P46 : Port 4 XT1, XT2 : Crystal Oscillator
P50 to P57 : Port5 (Subsystem Clock)
P60 to P62 : Port 6
P70 to P77 : Port7
P80 to P83 : Port 8
P121 to P127 : Port 12
P130, P137 : Port 13
P140 to P143 : Port 14
P150 to P156 : Port 15
PCLBUZO0, PCLBUZ1 : Programmable Clock Output/
Buzzer Output
REGC : Regulator Capacitance
REMOOUT : Remote Control Output
RESET : Reset
RTC1HZ : Real-time Clock Correction
Clock (1 Hz) Output
RxDO to RxD3 : Receive Data
SCKO00, SCK10, : Serial Clock Input/Output
SCK20, SCK30
SCLAO : Serial Clock Input/Output
R01DS0192EJ0220 Rev.2.20 RENESAS Page 11 of 147
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RL78/L1C

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

21 Absolute Maximum Ratings
Absolute Maximum Ratings (TA = 25°C) (1/3)
Parameter Symbols Conditions Ratings Unit
Supply voltage VDD -0.5t0+6.5 \Y
uUvBus -0.5t0 +6.5 \
AVDD | AVDD = VDD -0.5t0o+4.6 \Y
REGC pin input voltage VIREGC |REGC -0.3to+2.8 Vv
and -0.3 to VbD + 0.3 Note 1
UREGC pin input voltage | VIUREGC |UREGC -0.3 to UVBUS + 0.3 Note 2
Input voltage Vi P00 to P07, P10 to P17, P20 to P27, P30 to P37, -0.3 to VDD + 0.3 Note 3
P40 to P46, P50 to P57, P70 to P77, P80 to P83,
P125 to P127, P137, P140 to P143, EXCLK,
EXCLKS, RESET
Vi2 P60, P61 (N-ch open-drain) -0.3to+6.5 \Y
Vi3 UDP, UDM -0.3to +6.5 \Y
Vi4 P150 to P156 -0.3 to AVDD + 0.3 Note 4 \Y;
Output voltage Vo1 P00 to P07, P10 to P17, P20 to P27, P30 to P37, -0.3 to VDD + 0.3 Note 3 \Y
P40 to P46, P50 to P57, P60, P61, P70 to P77,
P80 to P83, P125 to P127, P130, P140 to P143
Vo2 P150 to P156 -0.3 to AVDD + 0.3 Note 3 \Y;
Vo3 UDP, UDM -0.3to + 3.8
Analog input voltage VAI1 ANI16 to ANI21 -0.3to VDD + 0.3 Vv
and AVREF(+) + 0.3 Notes 3, 5
VA2 ANIO to ANI6 -0.3 to AVDD + 0.3 \Y

and AVREF(+) + 0.3 Notes 3,5

Note 1.

REGC pin. Do not use this pin with voltage applied to it.

Note 2.

pin. Do not use this pin with voltage applied to it.

Note 3.
Note 4.
Note 5.

Caution

Must be 6.5 V or lower.
Must be 4.6 V or lower.
Do not exceed AVREF(+) + 0.3 V in case of A/D conversion target pin.

Connect the REGC pin to Vss via a capacitor (0.47 to 1 yF). This value regulates the absolute maximum rating of the

Connect the UREGC pin to Vss via a capacitor (0.33 pF). This value regulates the absolute maximum rating of the UREGC

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

Remark 2. AVREF (+): + side reference voltage of the A/D converter.
Remark 3. Vss: Reference voltage

R01DS0192EJ0220 Rev.2.20
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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)

Items Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VOH1 P00 to P07, P10 to P17, P20 to P27, 27V<Vpbb<36V, | VbD-0.6 \%
P30 to P37, P40 to P46, P50 to P57, IoH1 =-2.0 mA
P70 to P77, P80 to P83, P125to P127, 18V<VDD<36YV VoD - 0.5 \Vi
P130, P140 to P143 [OH1 = -1.5 mA
1.6V<VDD<36V, | VDD-0.5 \%
IoH1 =-1.0 mA
VOH2 P150 to P156 1.6V<VbD<3.6V, | AVDD-0.5 \%
IoH2 =-100 pA
Output voltage, low | VoL1 P00 to P07, P10 to P17, P20 to P27, 27V<VDD<36V, 0.6 \%
P30 to P37, P40 to P46, P50 to P57, loL1 = 3.0 mA
P70 to P77, P80 to P83, P125to P127, 27V<VDD<36V 0.4 \VJ
P130, P140 to P143 loL1 = 1.5 mA
1.8V<VDD<3.6V, 0.4 \%
loL1 = 0.6 mA
16V<VDD<1.8YV, 0.4 V
loL1 = 0.3 mA
VoL2 P150 to P156 1.6V<VDD=<3.6YV, 0.4 \%
loL2 = 400 pA
VoL3 P60, P61 27V<VDD<36YV, 0.4 V
loL3 = 3.0 mA
1.8V<VDD<3.6YV, 0.4 \%
loL3 =2.0 mA
1.6V<VbD=<1.38YV, 0.4 V
loL3 =1.0 mA

Caution

Remark

P00 to P02, P10 to P12, P24 to P26, P33 to P35, and P42 to P44 do not output high level in N-ch open-drain mode.

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

R01DS0192EJ0220 Rev.2.20
Dec 28, 2017
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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)

Iltems Symbol Conditions MIN. | TYP. | MAX. | Unit
Input leakage ILIH1 P00 to P07, P10 to P17, P20 to P27, | VI=VDD 1 MA
current, high P30 to P37, P40 to P46, P50 to P57,

P60, P61, P70 to P77, P80 to P83,
P125 to P127, P137,
P140 to P143, RESET

ILIH2 P20, P21, P140 to P143 VI =VDD 1 uA
ILIH3 P121 to P124 (X1, X2, EXCLK, XT1, [VI=VDD | In input port or 1 uA
XT2, EXCLKS) external clock input
In resonator 10 uA
connection
ILIH4 P150 to P156 VI = AVDD 1 MA
Input leakage ILiLt P00 to P07, P10 to P17, P20 to P27, |Vi=Vss -1 HA
current, low P30 to P37, P40 to P46, P50 to P57,

P60, P61, P70 to P77, P80 to P83,
P125 to P127, P137,
P140 to P143, RESET

ILiL2 P20, P21, P140 to P143 VI=Vss -1 WA
ILiL3 P121 to P124 (X1, X2, EXCLK, XT1, [Vi=Vss |Ininput port or -1 uA
XT2, EXCLKS) external clock input
In resonator -10 MA
connection
ILIL4 P150 to P156 VI = AVss -1 uA
On-chip pull-up | Ru1 P00 to P07, P10 to P17, P20 to P27, |VI=Vss |24V <VpD<36V | 10 20 100 kQ
resistance P30 to P37, P50 to P57, P70 to P77, 16V <VDD<24V 10 30 100
P140 to P143, P125 to P127
Ru2 P40 to P46, P80 to P83 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.

RO1DS0192EJ0220 Rev.2.20 RENESAS Page 30 of 147
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.3.2  Supply current characteristics

(TA =-40 to +85°C,1.6 VSVDD<3.6 V,Vss=0V) (1/2)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IDD1 Operating | HS fHoCO = 48 MHz Note 3 | Basic VDD =3.6 V 2.2 2.8 mA
current Note 1 mode (high-speed main) | fiq = 24 MHz Note 3 operation VoD = 3.0V 22 28
mode Note 5
Normal VDD =3.6 V 4.4 8.5
operation  [ypp =30V 44 | 85
fHoco = 24 MHz Note 3 | Basic VbD = 3.6 V 2.0 2.6
fiH = 24 MHz Note 3 operation [y\pp =30V 20 26
Normal VDD =3.6 V 4.2 6.8
operation [ypp =30V 42 | 658
fHOCO = 16 MHz Note 3, | Normal VoD =3.6V 3.1 4.9
fiIH = 16 MHz Note 3 operation [y\np =30V 3.1 4.9
LS fHoCO = 8 MHz Note 3, | Normal Vbb =3.0V 14 2.2 mA
(low-speed main) | fiy = 8 MHz Note 3 operation [y\pp =20V 1.4 22
mode Note 5
Lv fHOCO = 4 MHz Note 3. | Normal Vbb =3.0V 1.3 1.8 mA
(low-voltage main) | fi4 = 4 MHz Note 3 operation [\pp =20V 13 18
mode Note 5
HS fmMx = 20 MHz Note 2, Normal Square wave input 3.5 55 mA
(high-speed main) | Vop = 3.6 V operation [ Resonator connection 36 57
mode Note 5
fMx = 20 MHz Note 2, Normal Square wave input 3.5 5.5
VoD =3.0V operation [ Resonator connection 3.6 57
fMx = 16 MHz Note 2, Normal Square wave input 29 4.5
VoD =3.6 V operation | Resonator connection 3.1 4.6
fMX = 16 MHz Note 2, Normal Square wave input 29 4.5
Vbp =3.0V operation | Resonator connection 3.1 46
fMx = 10 MHz Note 2, Normal Square wave input 21 3.2
VDD =36V operation [ Resonator connection 2.2 32
fMx = 10 MHz Note 2, Normal Square wave input 21 3.2
VoD =3.0V operation | Resonator connection 2.2 3.2
LS fmx = 8 MHz Note 2, Normal Square wave input 1.2 20 mA
(low-speed main) | VoD =3.6 V operation | Resonator connection 1.3 2.0
mode Note 5
fMx = 8 MHz Note 2, Normal Square wave input 1.2 2.1
VDD =3.0V operation [ Resonator connection 13 22
HS fPLL = 48 MHz, Normal VoD =3.6V 4.7 7.5 mA
(High-speed main) | fcLk = 24 MHz Note 2 operation [y\pp=30Vv 4.7 75
mode fPLL = 48 MH N | VDD = \Y 1 1
(PLL operation) PLL = 48 MHz, orma. DD = 3.6 3. 5.
foLk =12 MHz Note2 | operation  fy/pp =30y 31 | 5.1
fPLL = 48 MHz, Normal VoD =3.6V 2.3 3.9
foLk = 6 MHz Note 2 operation [ypp =30V 23 | 39
Subsystem clock | fsus = 32.768 kHz Note 4 | Normal Square wave input 4.6 6.9 uA
operation Ta=-40°C operation Resonator connection 4.7 6.9
fsus = 32.768 kHzNote 4 | Normal Square wave input 49 7.0
TA=+25°C operation | Resonator connection 5.0 7.2
fsu = 32.768 kHzNote 4 | Normal Square wave input 5.2 7.6
TA=+50°C operation I Resonator connection 5.2 77
fsus = 32.768 kHzNote 4 | Normal Square wave input 5.5 9.3
Ta=+70°C operation | Resonator connection 5.6 9.4
fsus = 32.768 kHzNote 4 | Normal Square wave input 6.2 13.3
TA=+85°C operation [ Resonator connection 6.2 | 134

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

RO1DS0192EJ0220 Rev.2.20 RENESAS Page 31 of 147
Dec 28, 2017



RL78/L1C

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

(TA =-40 to +85°C,1.6 V=<VDD<3.6 V,Vss =0 V) (2/2)
Parameter | Symbol | Conditions MIN. TYP. MAX. Unit
Supply IDD2 HALT mode HS (high-speed main) | fHoco = 48 MHz Note 4 | VDD = 3.6 V 0.77 2.70 mA
current Note 2 mode Nete 7 fitt = 24 MHz Note 4 VDD =3.0V 077 | 270
e fHOCO = 24 MHz Note 4 | VDD = 3.6 V 0.55 1.91
fiH = 24 MHz Note 4 VoD =3.0 V 055 | 1.90
fHOCO = 16 MHz Note 4 | VDD = 3.6 V 0.48 1.41
fiH = 16 MHz Note 4 VDD = 3.0V 047 | 1.41
LS (low-speed main) |fHoco = 8 MHz Note4 | VDD = 3.0 V 300 770 A
mode Nete 7 fitt = 8 MHz Note 4 VDD =20V 300 | 770
LV (low-voltage main) | fHoco = 4 MHz Note 4, Vbbb =3.0V 440 770 MA
mode Note 7 firt = 4 MHz Note 4 VDD =20V 440 | 770
HS (high-speed main) | fmx = 20 MHz Note 3, Square wave input 0.35 1.63 mA
mode Note 7 VDD =3.6V Resonator connection 0.51 1.68
fmMx = 20 MHz Note 3, Square wave input 0.34 1.63
VoD =3.0V Resonator connection 0.51 1.68
fMx = 16 MHz Note 3, Square wave input 0.30 1.22
VoD =3.6V Resonator connection 0.45 | 1.39
fMX = 16 MHz Note 3, Square wave input 0.29 1.20
Vbp =3.0V Resonator connection 0.45 1.38
fMx = 10 MHz Note 3, Square wave input 0.23 0.82
VoD =3.6V Resonator connection 0.30 | 0.90
fMx = 10 MHz Note 3, Square wave input 0.22 0.81
VoD =3.0V Resonator connection 0.30 | 0.89
LS (low-speed main) | fmx = 8 MHz Note 3, Square wave input 120 510 uA
mode Note 7 Vbp=3.0V Resonator connection 170 560
fMx = 8 MHz Note 3, Square wave input 130 520
VoD =2.0V Resonator connection 170 570
HS fmx = 48 MHz, VoD =3.6 V 0.99 2.89 mA
(High-speed main) | foik =24 MHz Note 3 fyppy -3y 099 | 2.88
mode
(PLL operation) fux = 48 MHz, VoD =3.6 V 0.89 | 248
fCLK = 12 MHz Note 3 VDD = 3.0V 0.89 2.47
fmx = 48 MHz, Vbbb =3.6V 0.84 2.27
fouk=6MHz Note 3 fypn =30 084 | 227
Subsystem clock fsuB = 32.768 kHz Note 5 | Square wave input 0.32 0.61 uA
operation TA=-40°C Resonator connection 0.51 0.80
fsus = 32.768 kHz Note 5 | Square wave input 0.41 0.74
TA=+25°C Resonator connection 0.62 | 0.91
fsuB = 32.768 kHz Note 5 | Square wave input 0.52 2.30
TA=+50°C Resonator connection 0.75 2.49
fsu = 32.768 kHz Note 5 | Square wave input 0.82 4.03
TA=+70°C Resonator connection 1.08 | 4.22
fsu = 32.768 kHz Note 5 | Square wave input 1.38 8.04
TA=+85°C Resonator connection 162 | 8.23
IbD3 STOP mode | Ta =-40°C 0.18 0.52 WA
Nowd | Noted Ta=+25°C 025 | 052
Ta=+50°C 0.34 2.21
Ta=+70°C 0.64 3.94
Ta=+85°C 1.18 7.95

(Notes and Remarks are listed on the next page.)
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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) (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 -
LS (low-speed main) mode 1.8V<VDD<36V 4 MHz
output frequency
LV (low-voltage main) mode 16V=<VDD<36V 2 MHz
PCLBUZ0, PCLBUZ1 output fPcL HS (high-speed main) mode |[2.7V<VDD<3.6V 8 MHz
frequency 24V<VDD<27V 8 | MHz
LS (low-speed main) mode 1.8V<VDD<36V 4 MHz
LV (low-voltage main) mode 1.8V<VDD<36V 2 MHz
Interrupt input high-level width, | tINTH, INTPO to INTP7 1.6V<VbDD<36V 1 us
low-level width tINTL
Key interrupt input low-level tKR 1.8V<VDD<36V 250 ns
width 16V<VDD<1.8V 1 us
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
R01DS0192EJ0220 Rev.2.20 -2 ENESAS Page 38 of 147
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RL78/L1C

2. ELECTRICAL SPECIFICATIONS (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

I
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: 1IC number (r = 00, 10, 20, 30), g: PIM, POM number (g = 0 to 3)
Remark 3. 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 (m =0, 1),

n: Channel number (n =0, 2), mn = 00, 02, 10, 12)
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RL78/L1C

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

(3) BC option standard
(TA = -40 to +85°C, 4.35V < UVBUS £5.25V,2.4V <VDD < 3.6 V, Vss =0 V, HS (High-speed main) mode only)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UDP/UDM input reference | VDSELI [3: 0] | 0000 VDDETO 27 32 37 %UVBUS
voltage (i=0,1) 0001 VDDET1 29 34 39 | %UVBUS
(UVBUS divider ratio) 0010 VDDET2 32 37 42 | %UVBUS
(Function) 0011 VDDET3 35 40 45 %UVBUS
0100 VDDET4 38 43 48 %UVBUS
0101 VDDET5 41 46 51 %UVBUS
0110 VDDET6 44 49 54 %UVBUS
0111 VDDET7 47 52 57 %UVBUS
1000 VDDETS8 51 56 61 %UVBUS
1001 VDDET9 55 60 65 %UVBUS
1010 VDDET10 59 64 69 %UVBUS
1011 VDDET11 63 68 73 %UVBUS
1100 VDDET12 67 72 73 %UVBUS
1101 VDDET13 7 76 81 %UVBUS
1110 VDDET14 75 80 85 %UVBUS
1111 VDDET15 79 84 89 %UVBUS
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(2) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =

AVREFM/ANI1 (ADREFM = 1), conversion target: ANI2 to ANI6

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 2.4V < AVREFP <AVDD<3.6 V 8 12 bit
1.8V <AVREFP <AVDD < 3.6 V 8 10 Note 1
1.6 V<AVREFP<AVDD<3.6 V 8 Note 2
Overall error Note 3 AINL 12-bit resolution 24V <AVREFP<AVDD<3.6 V +6.0 LSB
10-bit resolution 1.8 V<AVREFP<AVDD<3.6 V +5.0
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +2
Conversion time tCONV ADTYP =0, 2.4V < AVREFP <AVDD < 3.6 V 3.375 ps
12-bit resolution
ADTYP =0, 1.8V <AVREFP<AVDD <36V 6.75
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVREFP<AVDD<3.6V 13.5
8-bit resolution Note 2
ADTYP =1, 24V <AVREFP<AVDD<3.6V | 2.5625
8-bit resolution 1.8V <AVREFPSAVDD <36V | 5.125
1.6 V<AVREFP <AVDD<3.6V 10.25
Zero-scale error Note 3 Ezs 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V +4.5 LSB
10-bit resolution 1.8 V<AVREFP <AVDD<3.6V +4.5
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6V +2.0
Full-scale error Note 3 EFs 12-bit resolution 24V <AVREFP<AVDD<3.6 V +4.5 LSB
10-bit resolution 1.8 V<AVREFP<AVDD < 3.6V +4.5
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +2.0
Integral linearity error ILE 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V +2.0 LSB
Note 3 10-bit resolution 1.8V < AVREFP < AVDD < 3.6 V +1.5
8-bit resolution 1.6 V<AVREFP<AVDD < 3.6V +1.0
Differential linearity error | DLE 12-bit resolution 2.4V < AVREFP <AVDD<3.6 V +1.5 LSB
Note 3 10-bit resolution 1.8V < AVREFP < AVDD < 3.6 V +15
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +1.0
Analog input voltage VAIN 0 AVREFP \%

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

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

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

Caution  Always use AVDD pin with the same potential as the VDD pin.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(4) When reference voltage (+) = AVREFP/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), 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< AVREFP < AVDD=VDD <3.6 V,Vss =0V, AVss =0V,
Reference voltage (+) = AVREFP, Reference voltage (-) = AVREFM = 0 V)

Parameter Symbol Conditions MIN. | TYP. MAX. Unit
Resolution REs 2.4V < AVREFP < AVDD < 3.6 V 8 12 bit
1.8 V<AVREFP<AVDD<3.6V 8 10 Note 1
1.6 V<AVREFP<AVDD<3.6 V 8 Note 2
Overall error Note 3 AINL 12-bit resolution 2.4V <AVREFP < AVDD < 3.6 V 7.0 LSB
10-bit resolution 1.8 V<AVREFP <AVDD<3.6V 5.5
8-bit resolution 1.6 V<AVREFP <AVDD < 3.6 V +3.0
Conversion time tCoNV ADTYP =0, 24V <AVREFP<AVDD <36V | 4.125 us
12-bit resolution
ADTYP =0, 1.8V < AVREFP < AVDD < 3.6 V 9.5
10-bit resolution Note 1
ADTYP =0, 1.6 V<AVREFP < AVDD < 3.6 V 57.5
8-bit resolution Note 2
ADTYP =1, 24V <AVREFP<AVDD<3.6V |3.3125
8-bit resolution 1.8V <AVREFPSAVDD <36V | 7.875
1.6 V<AVREFP<AVDD<3.6V | 54.25
Zero-scale error Note 3 Ezs 12-bit resolution 2.4V <AVREFP <AVDD<3.6 V 5.0 LSB
10-bit resolution 1.8V <AVREFP <AVDD < 3.6 V +5.0
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +2.5
Full-scale error Note 3 EFs 12-bit resolution 2.4V <AVREFP < AVDD < 3.6 V 5.0 LSB
10-bit resolution 1.8 V<AVREFP <AVDD<3.6V 5.0
8-bit resolution 1.6 V<AVREFP<AVDD< 3.6V 2.5
Integral linearity error ILE 12-bit resolution 2.4V <AVREFP <AVDD<3.6 V +3.0 LSB
Note 3 10-bit resolution 1.8V < AVREFP < AVDD < 3.6 V +2.0
8-bit resolution 1.6 V<AVREFP <AVDD<3.6V +1.5
Differential linearity error | DLE 12-bit resolution 2.4V < AVREFP < AVDD < 3.6 V +2.0 LSB
Note 3 10-bit resolution 1.8V < AVREFP < AVDD < 3.6 V +2.0
8-bit resolution 1.6 V<AVREFP<AVDD<3.6 V +1.5
Analog input voltage VAIN 0 AVREFP \%
Internal reference voltage VBGR Note 4
(2.4V <VDD £ 3.6 V, HS (high-speed main) mode)
Temperature sensor output voltage \VVTmpP25 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.
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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.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(6) When reference voltage (+) = Internal reference voltage (1.45 V) (ADREFP1 = 1, ADREFPO = 0), reference
voltage (-) = AVss (ADREFM = 0), conversion target: ANIO to ANI6, ANI16 to ANI21

(TA = -40 to +85°C,2.4V<VpD<3.6 V,1.6 V< VDD, 1.6 V< AVDD = VDD, Vss = 0 V, AVss = 0 V, Reference voltage
(+) = internal reference voltage, Reference voltage (-) = AVss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution REs 8 bit
Conversion time tconv 8-bit resolution 16 us
Zero-scale error Note Ezs 8-bit resolution 4.0 LSB
Integral linearity error Note ILE 8-bit resolution 2.0 LSB
Differential linearity error Note | DLE 8-bit resolution 2.5 LSB
Reference voltage (+) AVREF(+) | = Internal reference voltage (VBGR) 1.38 1.45 1.5 \Y
Analog input voltage VAIN 0 VBGR Vv

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

Caution  Always use AVDD pin with the same potential as the VDD pin.

2.6.2 Temperature sensor, internal reference voltage output characteristics

(TA = -40 to +85°C,2.4V <VDD £ 3.6 V, Vss =0 V (HS (high-speed main) mode))

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | VTMPS25 | Setting ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient FvTMmPs | Temperature sensor output voltage that 36 MV

depends on the temperature
Operation stabilization wait time tamp 10 us
2.6.3  D/A converter characteristics
(TA =-40 to +85°C,1.6 V=<VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 8 bit
Overall error AINL Rload =4 MQ 1.8V=<VbD<36V 2.5 LSB

Rload = 8 MQ 1.8V<VbD<36V 2.5 LSB
Settling time tseT Cload = 20 pF 27V<VbD=<36V 3 us
16V<VDD<27V 6 us
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2.8.2 Internal voltage boosting method

(1) 1/3 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 Vi1 C1to C4 Note1 |VLCD = 04H 0.90 1.00 1.08 \%

=0.47 pF Note 2 1 v €D = 05H 0.95 1.05 1.13 v

VLCD = 06H 1.00 1.10 1.18 \Y

VLCD = 07H 1.05 1.15 1.23 Vv

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

VLCD = 0BH 1.25 1.35 1.43 \

VLCD =0CH 1.30 1.40 1.48 \Y,

VLCD = 0DH 1.35 1.45 1.53 \Y

VLCD = 0EH 1.40 1.50 1.58 \Y

VLCD = OFH 1.45 1.55 1.63 \

VLCD = 10H 1.50 1.60 1.68 \Y

VLCD = 11H 1.55 1.65 1.73 \Y

VLCD = 12H 1.60 1.70 1.78 \Y,

VLCD = 13H 1.65 1.75 1.83 \

Doubler output voltage Vi2 C1 to C4Note 1 = 0 47 yF 2VL1-0.1 | 2V 2 VL1 \Y;

Tripler output voltage Vi3 C1 to C4Note 1= 0 47 uF 3VL1-0.15| 3Vt 3 VL1 \Y
Reference voltage setup time Note 2 tVWAIT1 5 ms
Voltage boost wait time Note 3 tyWAIT2 | C1 to C4Note 1= 0.47pF 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 VL4 and GND
C1=C2=C3=C4=0.47 yF+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)

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)

(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)

Key Interrupt Input Timing

LG
KRO to KR7 \ L
Timer KB2 Input Timing
tiHR
INTPO to INTP7 J l
RESET Input Timing
tRSL-
RESET /
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.8.2 Internal voltage boosting method

(1) 1/3 bias method
(TA=-40 to +105°C,2.4V<VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD output voltage variation range VL1 C1to C4 Note1 | VLCD = 04H 0.90 1.00 1.08 \%

=0.47 pF Note 2 1y CD = 05H 0.95 1.05 1.13 v

VLCD = 06H 1.00 1.10 1.18 \Y

VLCD = 07H 1.05 1.15 1.23 \

VLCD = 08H 1.10 1.20 1.28 \Y

VLCD = 09H 1.15 1.25 1.33 \Y

VLCD = 0AH 1.20 1.30 1.38 \Y,

VLCD = 0BH 1.25 1.35 1.43 Vv

VLCD = 0CH 1.30 1.40 1.48 \Y,

VLCD = 0DH 1.35 1.45 1.53 \

VLCD = 0EH 1.40 1.50 1.58 \Y

VLCD = OFH 1.45 1.55 1.63 \

VLCD = 10H 1.50 1.60 1.68 \Y

VLCD = 11H 1.55 1.65 1.73 \Y

VLCD = 12H 1.60 1.70 1.78 \Y

VLCD = 13H 1.65 1.75 1.83 \

Doubler output voltage VL2 C1 to C4Note 1 =047 yF 2Vi1-01 | 2Vu1 2 Vi1 \Y

Tripler output voltage Vi3 C1 to C4Note 1= 0. 47 uF 3VL1-0.15| 3Vt 3 VL1 \Y
Reference voltage setup time Note 2 tVWAIT1 5 ms
Voltage boost wait time Note 3 tvwAIT2 C1 to C4Note 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 VL4 and GND
C1=C2=C3=C4=0.47 yF+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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

3.12 Timing of Entry to Flash Memory Programming Modes

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

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
processing | 1-byte data for setting mode
<R> _ 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 TOOLDO pin at the low level from when the external and internal resets end (except soft
processing time)
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