E')( l_ Renesas Electronics America Inc - RSF10WLDAFB#50 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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42
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FLASH

4K x 8

2K'x 8

1.6V ~ 5.5V

A/D 9x10b

Internal

-40°C ~ 85°C (TA)

Surface Mount
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64-LFQFP (10x10)
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RL78/L13

1. OUTLINE

O ROM, RAM capacities

Flash ROM Data Flash RAM RL78/L13
64 pins 80 pins
128 KB 4 KB 8 KBMNete R5F10WLG R5F10WMG
96 KB 4 KB 6 KB R5F10WLF R5F10WMF
64 KB 4 KB 4 KB R5F10WLE R5F10WME
48 KB 4 KB 2 KB R5F10WLD R5F10WMD
32 KB 4 KB 1.5 KB R5F10WLC R5F10WMC
16 KB 4 KB 1KB R5F10WLA R5F10WMA

Note This is about 7 KB when the self-programming function and data flash function are used. (For details, see

CHAPTER 3 in the RL78/L13 User's Manual.)
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RL78/L13

1. OUTLINE
Pin Count Package Data Flash Fields of Ordering Part Number
ApplicationNt®
64 pins 64-pin plastic LQFP | Mounted | A R5F10WLAAFA#30, R5F10WLAAFA#50, R5F10WLCAFA#30,
(12x 12 mm, 0.65 R5F10WLCAFA#50, R5F10WLDAFA#30, R5F10WLDAFA#50,
mm pitch) R5F10WLEAFA#30, R5F10WLEAFA#50, R5F10WLFAFA#30,
R5F10WLFAFA#50, R5F10WLGAFA#30, R5F10WLGAFA#50
64-pin plastic LFQFP | Mounted | A R5F10WLAAFB#30, R5F 10WLAAFB#50, R5F10WLCAFB#30,
(10 x 10 mm, 0.5 R5F10WLCAFB#50, R5F 10WLDAFB#30, R5F10WLDAFB#50,
mm pitch) R5F10WLEAFB#30, R5F10WLEAFB#50, R5F 10WLFAFB#30,
R5F10WLFAFB#50, R5F10WLGAFB#30, R5F10WLGAFB#50,
G R5F10WLAGFB#30, R5F10WLAGFB#50, R5F10WLCGFB#30,
R5F10WLCGFB#50, R5F10WLDGFB#30, R5F 10WLDGFB#50,
R5F10WLEGFB#30, R5F10WLEGFB#50, R5F10WLFGFB#30,
R5F10WLFGFB#50, R5F10WLGGFB#30, R5F 10WLGGFB#50
80 pins 80-pin plastic LQFP | Mounted | A R5F10WMAAFA#30, R5F10WMAAFA#50, R5F 10WMCAFA#30,
(14 x 14 mm, 0.65 R5F10WMCAFA#50, R5F 10WMDAFA#30, R5F10WMDAFA#50,
mm pitch) R5F10WMEAFA#30, R5SF10WMEAFA#50, R5F10WMFAFA#30,
R5F10WMFAFA#50, R5F 10WMGAFA#30, R5F 10WMGAFA#50
80-pin plastic LFQFP | Mounted | A R5F10WMAAFB#30, R5F10WMAAFB#50, R5F 10WMCAFB#30,
(12x12mm, 0.5 R5F10WMCAFB#50, R5F10WMDAFB#30, R5F10WMDAFB#50,
mm pitch) R5F10WMEAFB#30, R5F10WMEAFB#50, R5SF10WMFAFB#30,
R5F10WMFAFB#50, R5F10WMGAFB#30, R5F10WMGAFB#50,
G R5F10WMAGFB#30, R5F10WMAGFB#50, R5F10WMCGFB#30,
R5F10WMCGFB#50, R5F10WMDGFB#30, R5F10WMDGFB#50,
R5F10WMEGFB#30, R5F10WMEGFB#50, R5F10WMFGFB#30,
R5F10WMFGFB#50, R5F10WMGGFB#30, R5F10WMGGFB#50

Note For the fields of application, see Figure 1-1 Part Number, Memory Size, and Package of RL78/L13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering

part numbers, refer to the target product page of the Renesas Electronics website.
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RL78/L13

1. OUTLINE

1.3 Pin Configuration (Top View)

<R> 1.3.1 64-pin products

e 64-pin plastic LQFP (12 x 12 mm, 0.65 mm pitch)
e 64-pin plastic LFQFP (10 x 10 mm, 0.5 mm pitch)

PO2/INTP7/PCLBUZO/SEG45
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55 26 [~——=O P30/TI03/TO03/SEG20/REMOOUT
56 RL78/L13 25 [~—=O P31/INTP3/RTC1HZ/SEG21
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P44/(SCK10)/(SCL10)/IVCMPO O~

P43/(INTP7)/(S10)/(RxD1)/(SDA10)/IVCMP1 O=~——+| @

P61/SDAAO/(TI02)/(TO02)

P42/TI05/TO05/(SO10)/(TxD1)/IVREF1 Oe—+| &
P60/SCLAO/(TION)/(

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

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection
register (PIOR). See Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR) in the
RL78/L13 User’'s Manual.
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RL78/L13

1. OUTLINE

1.3.2 80-pin products
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80-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

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

Remarks 1. For pin identification, see 1.4 Pin Identification.

2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection

register (PIOR). See Figure 4-8 Format of Peripheral I/O Redirection Register (PIOR) in the

RL78/L13 User’s Manual.
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RL78/L13

1. OUTLINE

1.6 Outline of Functions

(1/2)
Item 64-pin 80-pin
R5F10WLx (x = A, C-G) R5F10WMx (x = A, C-G)
Code flash memory (KB) 16 to 128 16 to 128
Data flash memory (KB) 4 4
RAM (KB) 1 to gNotel 1 to 8Notel

Address space

1MB

Main system
clock

High-speed system clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
HS (High-speed main) mode: 1 to 20 MHz (Vob= 2.7 to 5.5 V),

HS (High-speed main) mode: 1 to 16 MHz (Vopo= 2.4 t0 5.5 V),

LS (Low-speed main) mode: 1 to 8 MHz (Voo = 1.8 to 5.5 V),

LV (Low-voltage main) mode: 1 to 4 MHz (Voo= 1.6 to 5.5 V)

High-speed on-chip
oscillator

HS (High-speed main) mode: 1 to 24 MHz (Voo = 2.7 t0 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo = 1.8 to 5.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)

Clock for 16-bit timer KB20

48 MHz (TYP.): Voo =2.7t0 5.5V

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz (TYP.): Voo = 1.6 t0 5.5V

Low-speed on-chip oscillator

15 kHz (TYP.)

General-purpose register

(8-bit register x 8) x 4 banks

Minimum instruction execution time

0.04167 us (High-speed on-chip oscillator: fit = 24 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

o Data transfer (8/16 bits)

o Adder and subtractor/logical operation (8/16 bits)

* Multiplication (8 bits x 8 bits)

* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

I/O port Total 49 65
CMOS I/0 42 58
(N-ch O.D. I/O [Vop withstand voltage]: 12) (N-ch O.D. I/O [Vop withstand voltage]: 18)
CMOS input 5 5
CMOS output - -
N-ch O.D I/O 2 2
(withstand voltage: 6 V)
Timer 16-bit timer TAU 8 channels
16-bit timer KB20 1 channel
Watchdog timer 1 channel
12-bit interval timer (IT) 1 channel
Real-time clock 2 1 channel
RTC2 output 1
e 1 Hz (subsystem clock: fsus = 32.768 kHz)
Timer output 8 channels (PWM outputs: 7N°t¢2) (TAU used)
1 channel (timer KB20 used)
Remote control output 1 (TAU used)
function
Notes 1. In the case of the 8 KB, this is about 7 KB when the self-programming function and data flash function are

used.

2. The number of outputs varies depending on the setting of the channels in use and the number of master

channels (see 6.9.3 Operation as multiple PWM output function in the RL78/L13 User's Manual.).

R01DS0168EJ0210 Rev.2.10
Aug 12, 2016
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

(TA=-40to0 +85°C, 1.6 VL<VbD<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output current, loH1 Per pin for P00 to P07, P10 to P17, 16V<Vop<55V —10.0N°*2|  mA
highNote 1 P22 to P27, P30 to P35, P40 to P47,

P50 to P57, P70 to P77, P125 to P127,
P130
<R> Total of POO to P07, P10 to P17, 40V<Voo<55V -90.0 mA
P22 to P27, P30 to P35, P40 to P47, 27V <Vop<4.0V _15.0 mA
P50 to P57, P70 to P77, P125 to P127,
1.8V<Vop<27V -7.0 mA
P130
(When duty = 70%"°te %) 16V<Vop<1.8V -3.0 mA
loH2 Per pin for P20 and P21 16V<Vop<55V —Q.qNote 2 mA
Total of all pins 16V<Vop<55V -0.2 mA

(When duty = 70%M°te 3)

Notes 1. Value of the current at which the device operation is guaranteed even if the current flows from the Vop pin
to an output pin
2. Do not exceed the total current value.
3. Output current value 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%).
e Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and lon = -90.0 mA
Total output current of pins = (-90.0 x 0.7)/(80 x 0.01) = -78.75 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.

Caution P00, P04 to P07, P16, P17, P35, P42 to P44, P46, P47, P53 to P56, and P130 do not output high level in
N-ch open-drain mode.

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

R01DS0168EJ0210 Rev.2.10 Page 17 of 123
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

2.4 AC Characteristics

(TA=-401t0 +85°C, 1.6 V<VDD<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main system | HS (high-speed |2.7 V <Vop <5.5V | 0.0417 1 us
instruction execution time) clock (.fMAIN) main) mode 24V <Von<27V | 0.0625 1 s

operation
LS (low-speed |1.8V<Vop<55V | 0.125 1 Us
main) mode
LV (low-voltage |1.6 V<Voo <55V | 0.25 1 Us
main) mode
Subsystem clock (fsus) 1.8V<Vop<55V | 285 30.5 313 Us
operation™°t®
In the self HS (high-speed [2.7V <Vop <5.5V | 0.0417 1 us
programming | main) mode 15 4\ < vpp <27V | 0.0625 1 1S
mode
LS (low-speed [(1.8V<Vopb<55V | 0.125 1 us
main) mode
LV (low-voltage [1.8 V<V <55V 0.25 1 us
main) mode
External system clock fex 27V<Vop<55V 1.0 20.0 MHz
frequency 24V <Vop <27V 1.0 16.0 MHz
1.8V<Vm<24V 1.0 8.0 MHz
16V<Vopb<18V 1.0 4.0 MHz
fexs 32 35 kHz
External system clock input texH, 27V<Vop<55V 24 ns
hi%}'t]r-]level width, low-level texc 24V <Vop<27V 30 ns
wi
1.8V<Vp<24V 60 ns
16V<Vop<18V 120 ns
texHs, 13.7 us
texcs
TIOO to TIO7 input high-level | trn, 1/fmexk+10 ns
width, low-level width tric
TOO00 to TOO07, TKBOOO, fro HS (high-speed main) mode |4.0V<Vop<55V 12 MHz
TKBOO01-0 to TKBO01-2 27V<Vop<4.0V 8 MHz
output frequency —
24V<Vop<27V 4 MHz
LV (low-voltage main) mode 1.6V<Vop<55V 2 MHz
LS (low-speed main) mode 1.8V<Vop<55V 4 MHz
PCLBUZ0, PCLBUZ1 output | frcL HS (high-speed main) mode |[4.0V<Vopb<55V 16 MHz
frequency 27V<Vop<4.0V 8 MHz
24V <Vop<27V 4 MHz
LV (low-voltage main) mode 1.8V<Vom<55V 4 MHz
16V<Vopb<18V 2 MHz
LS (low-speed main) mode 1.8V<Vop<55V 4 MHz
Interrupt input high-level width,| tinth, INTPO to INTP7 1.6V<Vop<55V 1 us
low-level width tinTL
Key interrupt input high-level | tkru, tkre | KRO to KR7 1.8V<Vop<55V 250 ns
width, low-level width 16V<Von<18V 1 s
IH-PWM output restart input | tir INTPO to INTP7 2 ferk
high-level width
TMKB2 forced output stop tiHR INTPO to INTP2 2 ferk
input high-level width
RESET low-level width tRsL 10 us
(Note and Remark are listed on the next page.)
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

2.5 Peripheral Functions Characteristics

AC Timing Test Points

ViH/VoH . Vin/Vor
Test points
>< Vi/Vou > < Vi/Vou

2.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta=-40to +85°C, 1.6 V<VDD <55V, Vss=0V)

Parameter Symbol Conditions HS (high-speed LS (low-speed LV (low-voltage Unit
main) Mode main) Mode main) Mode
MIN. MAX. MIN. MAX. MIN. MAX.
Transfer rateN°t 24V<Vop <55V fvck/6 fmck/6 fmck/6 bps
! Theoretical value of the 4.0 1.3 0.6 Mbps
maximum transfer rate
fmek = fewkNote 2
1.8V<Vom<55V - fmex/6 fmek/6 bps
Theoretical value of the - 1.3 0.6 Mbps
maximum transfer rate
fmek = feukNote 2
1.6V<Vop<55V - - fmek/6 bps
Theoretical value of the - - 0.6 Mbps

maximum transfer rate

fmek = feukNote 2

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:

HS (high-speed main) mode: 24 MHz (2.7 V <Vpp £ 5.5 V)
16 MHz (2.4 V <Vbb £5.5V)

LS (low-speed main) mode: 8MHz (1.8V<Vbopb<5.5V)

LV (low-voltage main) mode: 4MHz (1.6 V<Vbop<5.5V)

Caution Select the normal input buffer for the RxDg 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 User device
microcontroller
RxDq Tx
R01DS0168EJ0210 Rev.2.10 Page 33 of 123
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

A\

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

2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00 to 03, 10 to 13))
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(TA=-40to +85°C, 1.6 V<Vop <55V, Vss=0V)

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

SCKp cycle time trey1 27V<Vop<55V 167Note 500QNote 100QNete ns

24V <Vop<55V 25QNete 1 50QNete 1 1000Note 1 ns

1.8V<Vop<55V - 500QNote 100QNete ns

1.6V<Vop<55V - - 1000MNote 1 ns

SCKp high-/low-level | tkH1, 40V<Vop<55V trev1/2-12 tkev1/2-50 tkev1/2-50 ns

width thas 27V<Von<55V tkev1/2-18 trev1/2-50 trev1/2-50 ns

24V <Vop<55V trev1/2—-38 trev1/2-50 trev1/2-50 ns

1.8V<Vop<55V - tkev1/2-50 tkev1/2-50 ns

16V<Vopb<55V - - tkev1/2—100 ns

Slp setup time tsik1 27V<Vopb<55V 44 110 110 ns

(to SCKpT)tre? 24V <Von <55V 75 110 110 ns

1.8V<Vop<55V - 110 110 ns

1.8V<Vop<55V - - 220 ns

Slp hold time tksi1 24V <Vop<55V 19 19 19 ns

(from SCKpT)Ye 18V <Voo<5.5V - 19 19 ns

1.6V<Vop<55V - - 19 ns

Delay time from tkso1 C=30pFNoes | 24V <Vp<55V 25 25 25 ns

SCKp! to 18V<Von<55V - 25 25 | ns
SOp outputhote 4

1.6V<Vop<55V - - 25 ns

Notes 1. The value must also be equal to or more than 2/fcik for CSI00 and equal to or more than 4/fcik for CSI10.

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

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

4. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes
“from SCKpT" when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

5. Cis the load capacitance of the SCKp and SOp output lines.

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

Remarks 1. p: CSI number (p = 00, 10), m: Unit number (m = 0), n: Channel number (n = 0, 2),
g: PIM and POM numbers (g =0, 1)
2. fuck: 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))
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

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

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vob 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 Vi1 and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Rb[Q2]: Communication line (SCKp, SOp) pull-up resistance, Co[F]: Communication line (SCKp, SOp) load
capacitance, Vo[V]: Communication line voltage
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM number (g = 1)
3. fuck: 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))
4. This specification is valid only when CSI0Q’s peripheral I/O redirect function is not used.
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RL78/L13

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

(7) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (master mode, SCKp... internal clock output) (2/2)
(TA=-40to +85°C, 1.8V <Vop <55V, Vss=0V)

Parameter

Symbol

Conditions

HS (high-speed
main) Mode

LS (low-speed
main) Mode

LV (low-voltage
main) Mode

MIN. MAX.

MIN.

MAX.

MIN. MAX.

Unit

Slp setup time
(to SCKpJ)Note 4

tsiki

40V<Voo<55V,27V<Vo<4.0V,
Cb = 30 pF, Ro = 1.4 kQ

44

110

110

ns

27V<Vop<4.0V,23V<Ve<27V,
Cb =30 pF, Rb = 2.7 kQ

44

110

110

ns

1.8V (2.4 Ve 1) < \Vpp < 3.3V,
1.6V <V <2.0VNoe2
Cb = 30 pF, R = 5.5 kQ

110

110

110

ns

Slp hold time
(from SCKp)Note

4

tksi1

40V<Vop<55V,27V<Vb<40V,
Cb =30 pF, R = 1.4 kQ

19

19

ns

27V<Vop<4.0V,23V<Ve<27V,
Cb =30 pF, Ro = 2.7 kQ

19

19

ns

1.8V (24 Ve < Vpp < 3.3V,
1.6V <Vb<2.0VNote2,
Cb = 30 pF, Ro = 5.5 kQ

19

19

ns

Delay time from
SCKpT to
SOp outputote4

tkso1

40V<Vop<55V,27V<Vb<4.0V,
Cb =30 pF, Ro = 1.4 kQ

25

25

25

ns

27V<Vop<4.0V,23V<Ve<27V,
Cb =30 pF, Ro = 2.7 kQ

25

25

25

ns

1.8V (24 Vel <Vpp < 3.3V,
1.6V <Vb<2.0VNote2,
Cb = 30 pF, Ro = 5.5 kQ

25

25

25

ns

Notes 1.

Condition in HS (high-speed main) mode

2. Use it with Vbobp > Vb.
3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
4. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution

Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo 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 Vi1 and Vi, see the DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication at different potential)

<Master> Vb

SCKp . SCK
RL78
microcontroller Slp SO
SOp Sl

User device
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

(2) I?C fast mode
(TA=-40to +85°C, 1.6 V<Vop <55V, Vss=0V)

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

SCLAO clock fcL Fast 2.7V<Voo< 0 400 0 400 0 400 kHz
frequency mode: fck | 5.5V

23.5MHz | 4 g/ (2.4 yNoe3) 0 400 0 400 0 400 | kHz

<Vopb<55V

Setup time of tsu:sTa 27V<Vopb<55V 0.6 0.6 0.6 us
restart condition 1.8V (2.4 VN©3) < \pp < 5.5 V 0.6 06 06 us
Hold timeNete tiosta | 2.7V <Vop<5.5V 0.6 0.6 0.6 us

1.8V (2.4 VNo°3) <\/pp < 5.5V 0.6 0.6 0.6 us
Hold time when tlow 27V<Vop<55V 1.3 1.3 1.3 us
SCLAO ='L” 1.8V (2.4 VN3) < \pp < 5.5 V 1.3 1.3 1.3 s
Hold time when thicH 27V<Vop<55V 0.6 0.6 0.6 us
SCLAO ="H" 1.8V (24 V™) <Vop<55V | 0.6 0.6 06 s
Data setup time tsu:paT 27V<Vop<55V 100 100 100 ns
(reception) 1.8V (2.4 VN3 <Vpp <55V | 100 100 100 ns
Data hold time thooar | 2.7V <VoD<55V 0 0.9 0 0.9 0 0.9 us

H H Note 2

(transmission) 1.8V (2.4 VN3 <Vpp <55V 0 0.9 0 0.9 0 0.9 us
Setup time of stop | tsusto | 2.7V <Vop<55V 0.6 0.6 0.6 us
condition 1.8V (2.4 VN©3) < \pp < 5.5 V 0.6 06 06 us
Bus-free time tBuF 27V<Vop<b5V 1.3 1.3 1.3 us

1.8V (2.4 VNoe3) <\/pp < 5.5V 1.3 1.3 1.3 us

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
2. The maximum value (MAX.) of tHp:DAT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.
3. Condition in HS (high-speed main) mode

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Voni, VoL1) must satisfy the values in
the redirect destination.

Remark The maximum value of Cb (communication line capacitance) and the value of Rb (communication line pull-up
resistor) at that time in each mode are as follows.

Fast mode: Cb = 320 pF, Rb = 1.1 kQ
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

2.6.3 Comparator characteristics

(TA=-40to +85°C, 1.6 V<Vop<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage range Ivref 0 Vob— \%
1.4
lvemp -0.3 Voo + \%
0.3
Output delay td Voo =3.0V Comparator high-speed mode, 1.2 us

Input slew rate > 50 mV/us | standard mode

Comparator high-speed mode, 2.0 Uus
window mode

Comparator low-speed mode, 3.0 5.0 Us
standard mode

High-electric-potential | VTW+ | Comparator high-speed mode, 0.66Voo | 0.76Vop | 0.86Vop \%
reference voltage window mode

Low-electric-potential | VTW- | Comparator high-speed mode, 0.14Vop | 0.24Vop | 0.34Vop |V
reference voltage window mode

Operation stabilization | tcwe 100 us
wait time

Internal reference Veer 2.4V < Voo £5.5V, HS (high-speed main) mode 1.38 1.45 1.50 \%

output voltageN°t®

Note Cannot be used in LS (low-speed main) mode, LV (low-voltage main) mode, subsystem clock operation, and
STOP mode.

2.6.4 POR circuit characteristics

(TA=-401t0 +85°C, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vpor When power supply rises 1.47 1.51 1.55 \%
VPDR When power supply falls 1.46 1.50 1.54 \Y
Minimum pulse widthN°te Tew 300 us

Note This is the time required for the POR circuit to execute a reset operation when Voo falls below Vror. When the
microcontroller enters STOP mode and when the main system clock (fwain) has been stopped by setting bit 0
(HIOSTOP) and bit 7 (MSTOP) of the clock operation status control register (CSC), this is the time required for
the POR circuit to execute a reset operation between when Voo falls below 0.7 V and when Vob rises to Vror or

higher.
Trw
|
Supply voltage (Vob)
i VPoR
VPDR OF 0.7V -=------------ '
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RL78/L13 2. ELECTRICAL SPECIFICATIONS (Ta = —-40 to +85°C)

2.7 LCD Characteristics

2.7.1 External resistance division method

(1) Static display mode
(Ta=-40to +85°C, VL4 (MIN.) VoD <55V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD drive voltage Via 2.0 Vob \%

(2) 1/2 bias method, 1/4 bias method
(Ta=-40to +85°C, VL4 (MIN.) VoD <55V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD drive voltage Via 2.7 Vob \%

(3) 1/3 bias method
(Ta=-40t0 +85°C, VL4 (MIN.) VoD <55V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.5 Vob \%
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(TA=-40to +105°C, 2.4V <Vpp<55V,Vss=0V)

Parameter

Symbol Conditions MIN. TYP. MAX. Unit

Output current,
IOWNOIE 1

loL1 Per pin for P00 to P07, P10 to P17, 8.5Note 2 mA
P22 to P27, P30 to P35, P40 to P47,
P50 to P57, P70 to P77,

P125 to P127, P130

Per pin for P60 and P61 15.QNote 2 mA
Total of P40 to P47, P130 40V<Vop<55V 40.0 mA
(When duty = 70%"?) 27V<Vop <40V 15.0 mA

24V <Vop<27V 9.0 mA
Total of POO to P07, P10 to P17, 40V<Vom<55V 60.0 mA
P22 to P27, P30 to P35, P50 to P57, 27V<Von<4.0V 35.0 mA

P70 to P77, P125 to P127

(When duty = 70%Mte3) 24V<Vop <27V 20.0 mA
Total of all pins 100.0 mA
(When duty = 70%"°* %)

loL2 Per pin for P20 and P21 0.4Note 2 mA
Total of all pins 24V<Vop<55V 0.8 mA

(When duty = 70%"°te %)

Notes 1.

Value of the current at which the device operation is guaranteed even if the current flows from an output pin
to the Vss pin
Do not exceed the total current value.
Output current value 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%).

o Total output current of pins = (loL x 0.7)/(n x 0.01)

<Example> Where n = 80% and loL = 40.0 mA

Total output current of pins = (40.0 x 0.7)/(80 x 0.01) = 35.0 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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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

3.4 AC Characteristics

(TA=-40to +105°C, 2.4V <Vpp<55V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main system | HS (high-speed |2.7V<Vo<55V | 0.0417 1 us
instruction execution time) clock (fmain) main) mode 24V<Vop<27V | 0.0625 1 s

operation
Subsystem clock (fsus) 24V <Vmp<55V 28.5 30.5 31.3 us
operation
In the self HS (high-speed | 2.7V<Vop<55V | 0.0417 1 us
programming | main) mode 24V <Voo<27V | 0.0625 1 s
mode
External system clock fex 27V<Vop<55V 1.0 20.0 MHz
frequency 24V <Vop <27V 1.0 16.0 | MHz
fexs 32 35 kHz
External system clock input texH, text 27V<Vop<b5V 24 ns
high-level width, low-level 24V <Vop<27V 30 ns
width
texus, texcs 13.7 us
TIOO to TIO7 input high-level | trn, tric 1/fmex+ ns
width, low-level width 10
TOO00 to TO07, TKBOOON'e, | fro HS (high-speed main) | 4.0V <Vopb<5.5V 12 MHz
TKBOO01-0 to TKBOOQ1-2"°te mode 27V <Von<4.0V 8 MHz
output frequency
24V <Vop<27V 4 MHz
PCLBUZ0, PCLBUZ1 output | frcL HS (high-speed main) | 4.0V <Vop <55V 16 MHz
frequency mode 27V<Von<4.0V 8 MHz
24V<Vop<27V 4 MHz
Interrupt input high-level tintH, tinte | INTPO to INTP7 24V <Vop<55V 1 us
width, low-level width
Key interrupt input high-level | tkrh, tkrL KRO to KR7 24V<Vop<55V 250 ns
width, low-level width
IH-PWM output restart input tiHrR INTPO to INTP7 2 fork
high-level width
TMKB2 forced output stop tiHR INTPO to INTP2 2 fok
input high-level width
RESET low-level width trsL 10 us

(Note and Remark are listed on the next page.)
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RL78/L13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(8) Communication at different potential (1.8 V, 2.5V, 3 V) (simplified I°C mode) (1/2)
(Ta=-40to0 +105°C, 2.4V <Vop <55V, Vss=0V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
SCLr clock frequency fsc 40V<Voo<55V,27V<Vo<4.0V, 400Nte kHz
Cb =50 pF, Ro = 2.7 kQ
27V<Vop<4.0V,23V<Vo<27V, 40QNete kHz
Cb =50 pF, Ro = 2.7 kQ
40V<Vop<55V,27V<Vo<4.0V, 10QNote ¢ kHz
Cb =100 pF, Ry = 2.8 kQ
27V<Vop<4.0V,23V<Vo<27V, 10QNete kHz
Cb =100 pF, Ry = 2.7 kQ
24V<Vop<3.3V,1.6V<Vb<20V, 10QNote ¢ kHz
Cb =100 pF, R = 5.5 kQ
Hold time when SCLr="L" | tiow 40V<Vop<55V,27V<Ve<4.0V, 1200 ns
Cb =50 pF, Ro = 2.7 kQ
27V<Vop<4.0V,23V<Vo<27V, 1200 ns
Cb =50 pF, Ro = 2.7 kQ
40V<Vop<55V,27V<Vo<4.0V, 4600 ns
Cb =100 pF, Ry = 2.8 kQ
27V<Vp<4.0V,23V<Vo<27V, 4600 ns
Cb =100 pF, Ry = 2.7 kQ
24V<Vop<3.3V,1.6V<Vb<20V, 4650 ns
Cb =100 pF, Ro = 5.5 kQ
Hold time when SCLr =*H" | trien 40V<Vop<55V,27V<Ve<4.0V, 620 ns
Cb =50 pF, Ro = 2.7 kQ
27V<Vop<4.0V,23V<Vo<27V, 500 ns
Cb =50 pF, Ro = 2.7 kQ
40V<Vop<55V,27V<Vo<4.0V, 2700 ns
Cb =100 pF, Ry = 2.8 kQ
27V<Vop<4.0V,23V<Vo<27V, 2400 ns
Cb =100 pF, Ry = 2.7 kQ
24V<Vop<3.3V,1.6V<Vb<20V, 1830 ns
Cb =100 pF, R = 5.5 kQ

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

R01DS0168EJ0210 Rev.2.10 Page 106 of 123
Aug 12, 2016 IKENESAS
]



RL78/L13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = —40 to +105°C)

(3) When reference voltage (+) = internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage (-) =
AVREFM/ANI1 (ADREFM = 1), target pins: ANIO, ANI16 to ANI25

(Ta=-401to0 +105°C, 2.4 V<Vop < 5.5V, Vss = 0V, Reference voltage (+) = VeerN® 3,
Reference voltage (-) = AVrermN4 =0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. | TYP. ‘ MAX. Unit
Resolution RES 8 bit
Conversion time tconv 8-bit resolution 24V<Vpbp<55V 17 39 us
Zero-scale errortes 1.2 Ezs 8-bit resolution 24V <Vpop<55V +0.60 %FSR
Integral linearity errorote? ILE 8-bit resolution 24V<Vpb<55V 2.0 LSB
Differential linearity errorot® DLE 8-bit resolution 24V <VpbD<55V +1.0 LSB
Analog input voltage VAN 0 Vagrlote 3 \%
Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. See 3.6.2 Temperature sensor/internal reference voltage characteristics.
4. When reference voltage (-) = Vss, the MAX. values are as follows.
Zero-scale error: Add £0.35%FSR to the AVrerm MAX. value.
Integral linearity error: Add +0.5 LSB to the AVrerm MAX. value.
Differential linearity error: Add +0.2 LSB to the AVrern MAX. value.
3.6.2 Temperature sensor/internal reference voltage characteristics
(TA=-40to +105°C, 2.4V <Vop <5.5V, Vss =0V, HS (high-speed main) mode)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimes2s | ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference output voltage V8GR ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient Fvrmes Temperature sensor that depends on the -3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us
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4. PACKAGE DRAWINGS

RL78/L13

R5F10WLAAFB, R5F10WLCAFB, R5F 10WLDAFB, R5F10WLEAFB, R5F10WLFAFB, R5F10WLGAFB,

R5F10WLAGFB, R5F10WLCGFB, R5F10WLDGFB, R5F10WLEGFB, R5F10WLFGFB, R5F10WLGGFB
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