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RL78/L12

1. OUTLINE

1.3.4 52-pin products

e 52-pin plastic LQFP (10 x 10)
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P21/ANI1/AVrerm O~—+{40 26 (+—O P71/KR1/SEG15
P20/ANIO/AVrerp O~—+{41 25 f«—(O P70/KRO/SEG16
P145/ANI23/SEG36 O~——+42 24 |«——=O P32/TI03/TO03/INTP4/SEG17
P144/ANI22/SEG35 O=— =43 23 |=——=0O P31/INTP3/RTC1HZ/KR2/SEG18
P143/ANI21/SEG34 O=—=44 22 [«—O P30/TI01/TO01/KR3/SEG19
P142/ANI20/SEG33 O=—=145 21 |[~—=O P125/Vi3
P14/ANIM9/SEG32 O=—+{46 '?I_U%_UZ 20 ——OVis
P13/ANI18/SEG31 O~—+{47 (Top View) 19 ——ove
P12/SO00/TxDO/TOOLTXD/SEG30/(TI02)/(TO02) O=—»{48 18 [——OVu
P11/SI00/RxDO/TOOLRXD/SEG29/(INTP2) O=——+49 17 [~=——=0O P126/CAPL
P10/SCKO0/TI07/TO07/SEG28/(INTP1) O=——=50 16 [+=——=O P127/CAPH
P140/TO00/PCLBUZ0/SEG27 O=~——+{51 15 f«———=0O P61/SDAAO/SEG20
P141/TI00/PCLBUZ1/SEG26 O~——~{52 O 14 f=——=0O P60/SCLAO/SEG21
10 11 12 13

RESET O———{ o

P124/XT2/EXCLKS O——+ &
P121/X1

P123/XT1 O——— N
P137/INTPO O——=

P122/X2/EXCLK O——={©

P40/TOOLO O=—~ &

P120/ANI17/SEG25 O=——=~ =

P41/ANI16/TI04/TO04/SEG24 O=——=| N
P42/T105/TO05/SEG23 Oe—~ w

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.

REGC O———]

8 8
> >

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

register (PIOR).
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RL78/L12 1. OUTLINE

1.6 Outline of Functions

Caution This outline describes the functions at the time when Peripheral I/O redirection register (PIOR) is set

to 00H.
(1/2
Iltem 32-pin 44-pin 48-pin 52-pin 64-pin
R5F10RBx R5F10RFx R5F10RGx R5F10RJx R5F10RLx
Code flash memory (KB) 8 to 32 810 32 8to 32 8to 32 16, 32
Data flash memory (KB) 2 2 2 2 2
RAM (KB) 1’1'5Note1 1’1.5Note1 1’1.5Note1 1‘1.5Note1 1’1.5Note1
Memory space 1 MB
Main High-speed system clock| X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
<R> system HS (high-speed main) operation: 1 to 20 MHz (Voo = 2.7 to 5.5 V),
clock HS (high-speed main) operation: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (low-speed main) operation: 1 to 8 MHz (Voo = 1.8 to 5.5 V),
LV (low-voltage main) operation: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
High-speed on-chip HS (high-speed main) operation: 1 to 24 MHz (Voo = 2.7 to 5.5 V),
oscillator clock HS (high-speed main) operation: 1 to 16 MHz (Voo = 2.4 to 5.5 V),
LS (low-speed main) operation: 1 to 8 MHz (Voo = 1.8 to 5.5 V),
LV (low-voltage main) operation: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
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 clock Internal oscillation
15 kHz (TYP.): Voo =1.6t0 5.5V

General-purpose register 8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time | 0.04167 us (High-speed on-chip oscillator clock: fin = 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 e Data transfer (8/16 bits)

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

o Multiplication (8 bits x 8 bits)

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

Total number of 1/O port pins and 28 40 44 48 58
pins dedicated to drive an LCD
110 Total 20 29 33 37 47
port
CMOS I/0 15 22 26 30 39
CMOS input 3 5 5 5 5
CMOS output - - - - 1
N-ch open-drain 1/0 2 2 2 2 2
(EVop tolerance)
Pins dedicated to drive an LCD 8 11 11 11 11
LCD controller/driver Internal voltage boosting method, capacitor split method, and external resistance
division method are switchable.
Segment signal output 13 22 (18) N2 | o6 (22) N2 | 30 (26) N2 | 39 (35) Note 2
Common signal output 4 4 (g)Note2

Notes 1. In the case of the 1 KB, and 1.5 KB, this is 630 bytes when the self-programming function and data
flash function is used.
2. The values in parentheses are the number of signal outputs when 8 com is used.
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

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

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

Cautions 1. The RL78 microcontrollers have 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.

2. With products not provided with an EVop, or EVss pin, replace EVob with Vop, or replace EVss with
Vss.
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

2.2 Oscillator Characteristics

2.2.1 X1, XT1 oscillator characteristics

(TA=-40to +85°C, 1.6 V<EVpp=VDD< 5.5V, Vss =EVss =0 V)

Parameter Resonator Conditions MIN. | TYP. | MAX. | Unit
X1 clock oscillation frequency | Ceramic resonator/ 27V<Vop<55V 1.0 20.0 | MHz
(f)Vere crystal resonator
24V <Vop<27V 1.0 16.0 | MHz
1.8V<Vp<27V 1.0 8.0 | MHz
1.6V<Vop<1.8V 1.0 40 | MHz
XT1 clock oscillation Crystal resonator 32 |32.768| 35 kHz
frequency (fxr)"**

Note Indicates only permissible oscillator frequency ranges. Refer to 2.4 AC Characteristics for instruction
execution time. Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check
the oscillator characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1
clock oscillation stabilization time using the oscillation stabilization time counter status register (OSTC)
by the user. Determine the oscillation stabilization time of the OSTC register and the oscillation
stabilization time select register (OSTS) after sufficiently evaluating the oscillation stabilization time
with the resonator to be used.

2.2.2 On-chip oscillator characteristics

(TA=-40to +85°C, 1.6 V< EVppD=VDD< 5.5V, Vss =EVss =0 V)

Oscillators Parameters Conditions MIN. | TYP. | MAX. | Unit
High-speed on-chip oscillator | fi 1 24 MHz
clock frequency Nt "2
High-speed on-chip oscillator —20 to +85°C 1.8V<Vop<55V -1 +1 %
clock frequency accuracy 16V <Voo< 1.8V _5 +5 %

—-40 to -20°C 1.8V<Vop<55V -1.5 +1.5 %
1.6V <Vop<18V -5.5 +5.5 %
Low-speed on-chip oscillator | fi. 15 kHz

clock frequency

Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H) and bits 0 to 2 of

HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to 2.4 AC Characteristics for instruction execution
time.
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

2.4 AC Characteristics

2.4.1 Basic operation

(TA=-40 to +85°C, 1.6 V< EVpp=VDD< 5.5V, Vss =EVss =0 V)

Items Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed| 2.7 V<V <55V| 0.04167 1 us
instruction execution time) system main) mode 24V<Vn<27V| 0.0625 1
clock (fuan) 4V : : 43
operation | LV (low voltage| 1.6V<Vmn<55V| 0.25 1 us
main) mode
LS (low-speed | 1.8V<Vmn<55V| 0.125 1 us
main) mode
Subsystem clock (fsus) 18V<Vmm<55V| 285 30.5 31.3 us
operation
Inthe self | HS (high-speed| 2.7V <Vop<55V| 0.04167 1 us
pr°9r3mmi” main)mode 54\ <Vm<27V| 0.0625 1 s
mode
g LV (low voltage| 1.8V<Vmm<55V| 0.25 1 us
main) mode
LS (low-speed | 1.8V<Vmm<55V| 0.125 1 us
main) mode
External main system clock fex 27V<Vopb<55V 1.0 20.0 MHz
frequency 24V<Vop<27V 1.0 16.0 MHz
1.8V<Vop<24V 1.0 8.0 MHz
16V<Vop<18V 1.0 4.0 MHz
fexs 32 35 kHz
External main system clock input | texn, tex. | 2.7 V<Vop < 5.5V 24 ns
high-level width, low-level width 24V <Vop <27V 30 s
1.8V<Vop<24V 60 ns
16V<Vop<18V 120 ns
texHs, 13.7 us
texis
TIOO to TIO7 input high-level trm, 1/fmck+10 ns
width, low-level width tri
TOO00 to TOO7 output frequency | fro HS (high-speed 40V<EVop<55V 16 MHz
main) mode 27V<EVoo <40V MHz
24V <EVop <27V MHz
LS (low-speed 1.8V<EVoD <55V MHz
main) mode
LV (low voltage 16 V<EVop <55V 2 MHz
main) mode
PCLBUZ0, PCLBUZ1 output frcL HS (high-speed 40V<EVop <55V 16 MHz
frequency main) mode 27V<EVop<4.0V 8 MHz
24V<EVop <27V MHz
LS (low-speed 1.8V<EVop <55V 4 MHz
main) mode
LV (low-voltage 1.8V<EVop <55V 4 MHz
main) mode 16V<EVon<18V 2 MHz
Interrupt input high-level width, tINTH, INTPO 16V<Vop<55V 1 us
low-level width T INTP1to INTP7 | 1.6 V<EVoo <55V 1 s
Key interrupt input low-level width | tkr KRO to KR3 1.8V<EVD <55V 250 ns
1.6 V<EVop<18V 1 s
RESET low-level width trsL 10 s

Remark fuck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer mode register On (TMROnN). n: Channel number (n = 0 to 7))
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

(4) Communication at different potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)
(Ta=-40 to +85°C, 1.8 V< EVbp =Vpp < 5.5V, Vss = EVss =0 V)
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 rate Transmissio | 40V<EVopb <55V, Note 1 Note 1 Note 1 | bps
n 27V<\Wb<4.0V
Theoretical value of the 2.8Nte? 2.8Nte? 2.8M*2 | Mbps
maximum transfer rate
Co=50pF, Ro=1.4kQ,
Vb=27V
27V<EVop<40V, Note 3 Note 3 Note 3 | bps
23V<Ww<27V
Theoretical value of the 1 Note4 1 Note4 1.2%* | Mbps
maximum transfer rate
Co=50pF, Ro=2.7 kQ
Vb=23V
24V<EVop<33V, Note 6 Note 6 Note 6 | bps
16V<Vb<20V
Theoretical value of the 0.43%7 0.43%7 0.43%"7| Mbps
maximum transfer rate
Co =50 pF, Ro=5.5kQ
Vb=16V
1.8V<EVop <33V, Notes Notes | bps
16V<Vb<20V 56 5,6
Theoretical value of the 0.43Nte? 0.43""*7| Mbps
maximum transfer rate
Co=50pF, Ro=5.5kQ,
Vb=16V

Notes 1. The smaller maximum transfer rate derived by using fuck/6 or the following expression is the valid maximum
transfer rate.

Expression for calculating the transfer rate when 4.0 V<EVop <55V and 2.7V <Vb <40V

Maximum transfer rate = 1 [bps]

{~Cox RoxIn(1- %/bz ) x 3

1 2.2
Transferrate x 2 {=Cox RoxIn (1-=y =)}

1
( Transfer rate

Baud rate error (theoretical value) =

% 100 [%]
) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
2. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 1 above to calculate the maximum transfer rate under conditions of the customer.

RO1DS0157EJ0210 Rev.2.10 R NS Page 46 of 131
Sep 30, 2016 ENES



RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

3. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 2.7 V<EVopb <4.0Vand 23V <Vb <27V

Maximum transfer rate = ! [bps]

{~Cox RoxIn (1 - %/8 B %3

1 2.0
Transfer rate x 2 {=CoxRexIn (1 - Vb )}

1
( Transfer rate

Baud rate error (theoretical value) = x 100 [%]

) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
4. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 3 above to calculate the maximum transfer rate under conditions of the customer.
5. Use it with EVobp > Vb.
6. The smaller maximum transfer rate derived by using fmck/6 or the following expression is the valid maximum
transfer rate.
Expression for calculating the transfer rate when 1.8 V <EVbop <3.3Vand 1.6 V<Vb <20V

Maximum transfer rate = 1 [bps]

{~Cox RoxIn(1- 1vb5 ) x 3

1 1.5
Transferrate x 2 {=Cox RoxIn (1-—y =)}

1
( Transfer rate )

Baud rate error (theoretical value) = x 100 [%]

x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
7. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 6 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (32-pin to 52-
pin products)/EVop tolerance (64-pin products)) mode for the TxDq pin by using port input mode
register g (PIMg) and port output mode register g (POMg). For Vin and ViL, see the DC characteristics
with TTL input buffer selected.
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

CSI mode connection diagram (during communication at different potential)

<Master> Vb Vb
é Ro % Ro
SCKp ® SCK
RL78 Slp SO User's device
microcontroller
SOp Sl

Remarks 1. Ro[Q]:Communication line (SCKp, SOp) pull-up resistance, Cb[F]: Communication line (SCKp, SOp) load
capacitance, Vo[V]: Communication line voltage
2. p: CSI number (p = 00, 01), m: Unit number (m = 0), n: Channel number (n = 0, 1), g: PIM and POM
number (g = 1)
3. fuck: Serial array unit operation clock frequency
(Operation clock to be set by the serial clock select register m (SPSm) and the CKSmn bit of serial mode
register mn (SMRmn). m: Unit number, n: Channel number (mn = 00, 01)
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RL78/L12

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

(4) When reference voltage (+) = Internal reference voltage (ADREFP1 = 1, ADREFPO = 0), reference voltage (-) =
AVrerv/ANI1 (ADREFM = 1), target pin : ANIO, ANI16 to ANI23

(TA = —40 to +85°C, 2.4 V < EVop = Vop < 5.5 V, Vss = EVss = 0 V, Reference voltage (+) = Vecr "° , Reference
voltage (-) = AVrerm " *= 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN ‘ TYP. ‘ MAX. Unit
Resolution RES bit
Conversion time tcony 8-bit resolution 24V <Vpbp<55V 17 39 us
Zero-scale error*te "2 Ezs 8-bit resolution 24V<Vop<55V +0.60 | %FSR
Integral linearity error>®" ILE 8-bit resolution 24V<VbD<55V 2.0 LSB
Differential linearity error Note 1 DLE 8-bit resolution 24V <Vpbp<55V +1.0 LSB
Analog input voltage VAN 0 Veer"®3| v

Notes 1. Excludes quantization error (£1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.

3. Refer to 2.6.2 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 MAX. value when reference voltage (—) = AVReFm.

Integral linearity error: Add £0.5 LSB to the MAX. value when reference voltage (-) = AVRerm.
Differential linearity error: Add 0.2 LSB to the MAX. value when reference voltage (-) = AVReFm.

2.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=—40 to +85°C, 2.4 V < EVbp = Voo < 5.5 V, Vss = EVss = 0 V) (HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vrves2s | Setting ADS register = 80H, Ta = +25°C 1.05 \%
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 1.5 \Y
Temperature coefficient Fvives | Temperature sensor that depends on the -3.6 mV/°C
temperature
Operation stabilization wait time tamp 5 us
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RL78/L12

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

<R>
2.8 RAM Data Retention Characteristics

<R> Note This depends on the POR detection voltage.

<R>

<R>

<R>

<R>

<R>

(Ta=—40 to +85°C, Vss = 0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX. Unit

\bpDR

Data retention supply voltage

1 -46Note

5.5

For a falling voltage, data in RAM are retained until the voltage

reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is generated.

))
((

STOP mode

RAM Data retention mode —

Operation mode

T

STOP instruction execution

Standby release signal

(interrupt request) N

VbopR

2.9 Flash Memory Programming Characteristics

(TA=-40 to +85°C, 1.8 V< EVbp=VbD < 5.5V, Vss = EVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency fork 1.8V<VbDb<55V 1 24 MHz
Number of code flash rewrites Cerwr Retained for 20 years 1,000 Times
Note 1,2, 3 TA - 85°C
Number of data flash rewrites Retained for 1 year 1,000,000
Note 1,2, 3 TA - 2500
Retained for 5 years 100,000
Ta=85°C
Retained for 20 years 10,000
Ta=85°C
Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite.

The retaining years are until next rewrite after the rewrite.

When using flash memory programmer and Renesas Electronics self programming library

Remark When updating data multiple times, use the flash memory as one for updating data.

2.10 Dedicated Flash Memory Programmer Communication (UART)

(Ta=-40 to +85°C, 1.8 V<EVbop =Vbp < 5.5V, Vss =EVss = 0 V)

This characteristic indicates the flash memory characteristic and based on Renesas Electronics reliability test.

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate During flash memory programming 115,200 1,000,000 bps
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

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

This chapter describes the electrical specifications for the products "G: Industrial applications (Ta = -40 to
+105°C)".

Cautions 1. The RL78 microcontrollers have 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.

2. With products not provided with an EVob or EVss pin, replace EVop with Vop, or replace EVss with
Vss.

3. For derating with Ta = +85 to +105°C, contact our Sales Division or the vender's sales division.
Derating means the specified reduction in an operating parameter to improve reliability.
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RL78/L12

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

3.2 Oscillator Characteristics

3.2.1 X1, XT1 oscillator characteristics

(TA=-40to +105°C, 2.4 V<EVbD=VDD< 5.5V, Vss =EVss=0V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock oscillation Ceramic resonator/ 27V<Vop<55V 1.0 20.0 MHz
frequency (fx)N°* crystal resonator 24V <Vop<27V 1.0 16.0 MHz
XT1 clock oscillation Crystal resonator 32 32.768 35 kHz
frequency (fxr)"°*

Note Indicates only permissible oscillator frequency ranges. Refer to 3.4 AC Characteristics for instruction execution
time. Request evaluation by the manufacturer of the oscillator circuit mounted on a board to check the oscillator
characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the X1
clock oscillation stabilization time using the oscillation stabilization time counter status register (OSTC)
by the user. Determine the oscillation stabilization time of the OSTC register and the oscillation
stabilization time select register (OSTS) after sufficiently evaluating the oscillation stabilization time

with the resonator to be used.

3.2.2 On-chip oscillator characteristics

(TA=-40to +105°C, 2.4 V<EVbD=VDD< 5.5V, Vss =EVss=0V)

Oscillators Parameters Conditions MIN. TYP. | MAX. Unit
High-speed on-chip oscillator fin 1 24 MHz
clock frequency e "2
High-speed on-chip oscillator —20 to +85°C 24V <Vop<55V -1 +1 %
clock frequency accuracy ~40 to -20°C 2.4V <Vo<55V 15 15 | %

+85 to +105°C 24V <Vop<55V -2.0 +2.0 %
Low-speed on-chip oscillator fiL 15 kHz
clock frequency
Low-speed on-chip oscillator -15 +15 %
clock frequency accuracy

Notes 1. High-speed on-chip oscillator frequency is selected by bits 0 to 3 of option byte (000C2H) and bits 0 to 2 of

HOCODIV register.
2. This indicates the oscillator characteristics only. Refer to 3.4 AC Characteristics for instruction execution

time.
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RL78/L12

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

(Ta=-40 to +105°C, 2.4 V< EVop = Vop < 5.5 V, Vss = EVss = 0 V) (3/5)
ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P10 to P17, P30 to P32, P40 to P43, | Normal input buffer 0.8EVoD EVoo \Y
high P50 to P54, P70 to P74, P120,
P125 to P127, P140 to P147
ViH2 P10, P11, P15, P16 TTL input buffer 2.2 EVoo \Y
40V<EVop<55V
TTL input buffer 2.0 EVop \%
3.3V<EVop<4.0V
TTL input buffer 1.50 EVoo \Y
24V <EVop<33V
ViH3 P20, P21 0.7Vop Vob \Y
ViHa P60, P61 0.7EVop EVob \Y
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop Y
Input voltage, low | Vi1 P10 to P17, P30 to P32, P40 to P43, | Normal input buffer 0 0.2EVop \%
P50 to P54, P70 to P74, P120,
P125 to P127, P140 to P147
Vi P10, P11, P15, P16 TTL input buffer 0 0.8 \Y
40V<EVop<55V
TTL input buffer 0 0.5 \
3.3V<EVop<4.0V
TTL input buffer 0 0.32 \Y
24V <EVop<3.3V
ViLs P20, P21 0 0.3Vop \Y
ViLa P60, P61 0 0.3EVoD
ViLs P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop

Caution The maximum value of Vi1 of pins P10, P12, P15, and P17 is EVbp, even in the N-ch open-drain mode.

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

pins.
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

(5) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock
output) (2/2)
(Ta=-40 to +105°C, 2.4 V< EVpp =Vop < 5.5V, Vss = EVss =0 V)

Parameter

Symbol

Conditions

HS (high-speed main) Mode

MIN. MAX.

Unit

Slp setup time
(to SCKpT)"oe"

tsik1

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

162

ns

27V<EVop<4.0V,23V<Vb<27V,
Cb =30 pF, Ro = 2.7 kQ

354

ns

24V<EVop<33V,16V<Vb<20V,
Cb =30 pF, Ro =5.5kQ

958

ns

Slp hold time
(from SCKpT) Nete !

tksi1

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

38

ns

27V<EVop<4.0V,23V<Vb<27V,
Cb =30 pF, Rp = 2.7 kQ

38

ns

24V<EVop<33V,16V<Vb<20V,
Cb =30 pF, Ro = 5.5 kQ

38

ns

Delay time from SCKpJ to
SOp output Mt

tkso1

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

200

ns

27V<EVop<4.0V,23V<Vo<27V,
Cb = 30 pF, Ro = 2.7 kQ

390

ns

24V<EVop<33V,16V<Vpb<20V,
Cb =30 pF, Rp = 2.7 kQ

966

ns

Slp setup time
(to SCKpd)N*e

tsik1

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

88

ns

27V<EVop<40V,23V<Vpb<27V,
Cb =30 pF, Ro = 2.7 kQ

88

ns

24V<EVop<33V,16V<Vb<20V,
Cb = 30 pF, Ro = 5.5 kQ

220

ns

Slp hold time
(from SCKpl) Note?

tksi1

40V<EVop<55V,27V<Vb<40V,
Cb =30 pF, Rp = 1.4 kQ

38

ns

27V<EVop<4.0V,23V<Vb<27V,
Cb =30 pF, Ro = 2.7 kQ

38

ns

24V<EVop<33V,16V<Vb<20V,
Cb =30 pF, Ro=5.5kQ

38

ns

Delay time from SCKpT to
SOp output Vo2

tkso1

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

50

ns

27V<EVop<4.0V,23V<Vb<27V,
Cb =30 pF, Rp = 2.7 kQ

50

ns

24V<EVop<33V,16V<Vb<20V,
Cb =30 pF, Ro = 5.5 kQ

50

ns

(Notes, Caution and Remarks are listed on the page after the next page.)
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

3.6 Analog Characteristics

3.6.1 A/D converter characteristics
Classification of A/D converter characteristics

Reference Voltage

Reference voltage (+) = AVrerp Reference voltage (+) = Voo Reference voltage (+) = Vacr
Input channel Reference voltage (-) = AVrerm Reference voltage (-) = Vss Reference voltage (-) = AVrerm
ANIO, ANI1 - Refer to 3.6.1 (3). Refer to 3.6.1 (4).
ANI16 to ANI23 Refer to 3.6.1 (2).
Internal reference voltage Refer to 3.6.1 (1). -
Temperature sensor output
voltage

(1) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1
(ADREFM = 1), target pin : internal reference voltage, and temperature sensor output voltage

(Ta=-40 to +105°C, 2.4 V< EVbop =Vbp < 5.5V, 2.4 V < AVRrRerr < VDD < 5.5 V, Vss = EVss = 0 V, Reference voltage (+)
= AVrerp, Reference voltage (-) = AVrRerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error™™®" AINL 10-bit resolution 2.4V <AVrerp <55V 1.2 £3.5 LSB

AVrerp = Vpp Vot ?

Conversion time tconv 10-bit resolution 36V<Vop<55V 2.375 39 us
Target pin: Internal reference | 27 v <Vpp<5.5V 3.5625 39 s
voltage, and temperature

24V <Vop<55V 17 39 Hs
sensor output voltage (HS
(high-speed main) mode)

Zero-scale error°ts 2 Ezs 10-bit resolution 1.8 V<AVrRerp <55V +025 | %FSR
AVrerp = Vop V3

Full-scale error*°tes "2 Ers 10-bit resolution 1.8V <AVrerr <55V +025 | %FSR
AVrerp = Vpp Vot ?

Integral linearity error ILE 10-bit resolution 1.8 V<AVrerr <55V +2.5 LSB

Note 1 AVREFP - VDD Note 3

Differential linearity error | DLE 10-bit resolution 1.8V <AVrerr < 5.5V +1.5 LSB

Note 1 - Note 3
AVRerp = VDD

Analog input voltage Vain Internal reference voltage Vaer N4 \Y
(2.4 V <VpD £5.5V, HS (high-speed main) mode)

Temperature sensor output voltage Vrupsas Vo4 \Y

(2.4 V <VpD £5.5V, HS (high-speed main) mode)

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. When AVRrerp < Vob, the MAX. values are as follows.
Overall error: Add +1.0 LSB to the MAX. value when AVRerp = Vbp.
Zero-scale error/Full-scale error: Add £0.05%FSR to the MAX. value when AVRrerp = Vbb.
Integral linearity error/ Differential linearity error: Add £0.5 LSB to the MAX. value when AVRrerp = V.
4. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/L12

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

(3) When reference voltage (+) = Voo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin : ANIO, ANI1, ANI16 to ANI23, internal reference voltage, and temperature sensor output voltage

(Ta=-40 to +105°C, 2.4 V< EVop =Vop < 5.5V, Vss = EVss = 0 V, Reference voltage (+) = Voo, Reference voltage (-)

= Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*®” AINL 10-bit resolution 24V<Voo<55V 1.2 17.0 LSB
Conversion time tconv 10-bit resolution 36V<Vop<b5V 2125 39 us

27V<Vop<55V 3.1875 39 s
24V <Vop<55V 17 39 us
10-bit resolution 36V<Vop<55V 2.375 39 us
Target pin: Internal reference 27V<Vop<55V 35625 39 s
voltage, and temperature
sensor output voltage (HS 24V<Voo <85V 7 39 s
(high-speed main) mode)
Zero-scale error"*** "2 Ezs 10-bit resolution 24V<Vop<55V $0.60 | %FSR
Full-scale error"*'* "2 Ers 10-bit resolution 24V<Vop<55V $0.60 | %FSR
Integral linearity error™®" | ILE 10-bit resolution 24V<Vop<55V +4.0 LSB
Differential linearity error | DLE 10-bit resolution 24V <Vop<55V 2.0 LSB
Note 1
Analog input voltage Vain ANIO, ANI1 0 Voo
ANI16 to ANI23 0 EVop
Internal reference voltage output Vaer N2 \Y
(24 V <Vop £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupszs "o 3 \Y
(2.4 V < Vop £5.5V, HS (high-speed main) mode)

Notes 1. Excludes quantization error (+1/2 LSB).
2. This value is indicated as a ratio (%FSR) to the full-scale value.
3. Refer to 3.6.2 Temperature sensor/internal reference voltage characteristics.
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

3.7.2 Internal voltage boosting method

(1) 1/3 bias method
(Ta=-40 to +105°C, 2.4V <Vop<5.5V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD output voltage variation range | V1 C1tocaM! | VLCD = 04H 0.90 1.00 1.08 \Y;
=047 uF VLCD = 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 \Y
VLCD = 0AH 1.20 1.30 1.38 Y,
VLCD = 0BH 1.25 1.35 1.43 \Y
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 Y,
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 \Y
Doubler output voltage Viz C1to CaV'®' = 0.47 uF 2 Vi AV 2 VLt \Y;
-0.1
Tripler output voltage Visa C1to CaN®' = 0.47 uF 3 Vs 3 VLt 3 VL \Y;
-0.15
Reference voltage setup time 2 | towa 5 ms
Voltage boost wait time"°*? twarz | C1to C4N"°" = 0.47 uF 500 ms

Notes 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 Vi1 and GND
C3: A capacitor connected between Viz and GND
C4: A capacitor connected between Vs and GND
C1=C2=C3=C4=0.47 uF£30%
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).
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/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

3.7.3 Capacitor split method

1/3 bias method
(Ta=-40 to +105°C,2.4V<Vop< 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Vw4 voltage Vi C1to C4 = 0.47 y FNte? Voo Y,
VL2 voltage Vi C1to C4 = 0.47 yFNte? 2/3Vw | 213V | 2/3 Vi \Y;
- 0.1 +0.1
Vi1 voltage Vi C1to C4 =0.47 y F"*°? 13 Via | 1/3 Vi | 1/3Via v
- 0.1 +0.1
Capacitor split wait time"**" tvwar 100 ms

Notes 1. This is the wait time from when voltage bucking is started (VLCON = 1) until display is enabled (LCDON = 1).
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 Vi1 and GND
C3: A capacitor connected between Vi. and GND
C4: A capacitor connected between Vs and GND
C1=C2=C3=C4=0.47 uF£30%
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4. PACKAGE DRAWINGS

4.4 52-pin Products

R5F10RJ8AFA, R5F10RJAAFA, R5F10RJCAFA
R5F10RJ8GFA, R5F10RJAGFA, R5F10RJCGFA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP52-10x10-0.65

PLQP0052JA-A

P52GB-65-GBS-1

0.3

S|

ililililikiliklilikikils

,ﬂHHHHHHHHHHHE\
= i

gé@ 14
ililikilili]

detail of lead end

A2+

NOTE11.Dimensions “3%1” and “%2” do not include mold flash.

2.Dimension “%3” does not include trim offset.

INA .
\
HE o
L,
(UNI:mm)
ITEM DIMENSIONS
AT D 10.00+0.10
E 10.00+0.10
HD  12.00+0.20
HE  12.00+0.20
A 1.70 MAX.
A1 0.10+0.05
A2 1.40
b 0.32+0.05
c 0.145+0.055
L 0.50+0.15
0 0° to 8°
[e] 0.65
X 0.13
y 0.10

© 2012 Renesas Electronics Corporation. All rights reserved.
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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or 1/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




