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RL78/L12

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

Absolute Maximum Ratings (Ta = 25°C) (3/3)
Parameter Symbols Conditions Ratings Unit
Output current, high loH1 Per pin P10 to P17, P30 to P32, -40 mA

P40 to P43, P50 to P54,
P70 to P74, P120, P125 to P127,
P130, P140 to P147

Total of all pins | P10 to P14, P40 to P43, P120, -70 mA
-170 mA P130, P140 to P147
P15 to P17, P30 to P32, -100 mA

P50 to P54, P70 to P74,
P125 to P127

loHz Per pin P20, P21 -0.5 mA
Total of all pins -1 mA
Output current, low loL Per pin P10 to P17, P30 to P32, 40 mA

P40 to P43, P50 to P54, P60,
P61, P70 to P74, P120,
P125 to P127, P130,

P140 to P147

Total of all pins | P10 to P14, P40 to P43, P120, 70 mA
170 mA P130, P140 to P147
P15 to P17, P30 to P32, 100 mA

P50 to P54, P60, P61,
P70 to P74, P125 to P127

loL2 Per pin P20, P21 1 mA

Total of all pins 2 mA

Operating ambient Ta In normal operation mode —40 to +85 °C
temperature In flash memory programming mode

Storage temperature Tstg —65 to +150 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that
ensure that the absolute maximum ratings are not exceeded.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

(TA=-40to +85°C,1.6 V< EVpp=VbD< 5.5V, Vss =EVss =0 V) (3/5)
Items Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, Vin1 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 22 EVop Vv
40V<EVop<55V
TTL input buffer 2.0 EVop \%
33V<EVon<4.0V
TTL input buffer 1.50 EVop \
1.6 V<EVop<3.3V
ViH3 P20, P21 0.7Vop Vb \%
ViHg P60, P61 0.7EVoD EVob \
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vob \
Input voltage, Vit P10 to P17, P30 to P32, P40 to P43, | Normal input buffer 0 0.2EVop \Y
low 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 \Y
33V<EVmn<4.0V
TTL input buffer 0 0.32 \%
1.6 V<EVop<3.3V
Vs P20, P21 0 0.3Vop
ViLa P60, P61 0 0.3EVoD
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Vop \

Caution The maximum value of Vin of P10, P12, P15, P17 is EVop, 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 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

Notes 1. Total current flowing into Voo and EVop, including the input leakage current flowing when the level of the input
pin is fixed to Vop, EVop or Vss, EVss. The values below the MAX. column include the peripheral operation
current. However, not including the current flowing into the A/D converter, LVD circuit, I/O port, and on-chip
pull-up/pull-down resistors and the current flowing during data flash rewrite.

2. When high-speed on-chip oscillator and subsystem clock are stopped.

When high-speed system clock and subsystem clock are stopped.

4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low

power consumption oscillation). However, not including the current flowing into the RTC, 12-bit interval timer,

d

watchdog timer, and LCD controller/driver.
5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7 V <Vop < 5.5 V@1 MHz to 24 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vbop <5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V <Vbp <5.5 V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fin: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

(TA=-40to +85°C,1.6 V< EVpp=VbD< 5.5V, Vss =EVss =0 V) (3/3)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

Low-speed on- | lr M’ 0.20 LA

chip oscillator

operating

current

RTC operating | Irtc fuan is stopped 0.08 LA

current Notes 1,2,3

12-bit interval Iir 0.08 LA

timer current Notes 1,2,4

Watchdog timer | lwot fii =15 kHz 0.24 LA

operating Notes 1,2,5

current

A/D converter lanc When conversion Normal mode, AVrerp = Voo = 5.0 V 1.3 1.7 mA

operating Notes1.6 | at maximum speed || o\, \oltage mode, AVrerr = Voo = 3.0 V 05 07 | mA

current

A/D converter | laprer N 75.0 LA

reference

voltage current

Temperature Irmps Mot ! 75.0 LA
sensor
operating
current
LVD operating ILvo 0.08 LA
current Notes 1,7
Self- IFsp 2.50 12.20 mA
programming Notes 1,9
operating
current
BGO operating | lsco 2.00 | 12.20 mA
current Notes 1, 8
LCD operating ILcor External resistance division method | Voo =EVop=5.0V 0.04 0.20 LA
Current Notes 11, 12 VL4 - 50 V
ILeoz ™" | Internal voltage boosting method Voo =EVop=5.0V 112 3.70 HA
Vi =5.1V (VLCD = 12H)
Voo = EVop=3.0V 0.63 2.20 HA
Vs =3.0V (VLCD = 04H)
Ieos M " | Capacitor split method Voo =EVop =3.0V 0.12 | 0.50 LA
Vie=3.0V
SNOOZE IsnozM** ' | ADC operation | The mode is performed “°t ' 0.50 | 0.60 mA
operating The A/D conversion operations are 120 | 1.44 mA
current performed, Low voltage mode, AVRrerp = Vb
=3.0V
CSI/UART operation 0.70 0.84 mA
(Notes and Remarks are listed on the next page.)
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RL78/L12

2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)
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e
-
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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) (1/2)
(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 Reception | 40V<EVop <55V, fuck/6 fvek/6 fuck/6 | bps
27V<Vb<40V Note 1 Note1 Note1
Theoretical value of the 4.0 1.3 0.6 | Mbps
maximum transfer rate
fiuck = foucNete?
27V<EVp<4.0V, fuc/6 fuck/6 fuck/®6 | bps
23V<Wh<27V Note 1 Note1 Note'
Theoretical value of the 4.0 1.3 0.6 | Mbps
maximum transfer rate
fiuck = foucNete3
24V<EVop <33V, fvek/6 fuek/6 fuck/®6 | bps
16V<Vb<20V Note 1 Note1 Note1
Theoretical value of the 4.0 1.3 06 | Mbps
maximum transfer rate
fiuck = fouk e
1.8V<EVoD <33V, fmek/6 fuck/6 | bps
16V<Ve<20V Notes1,2 Notes 1,2
Theoretical value of the 1.3 0.6 | Mbps
maximum transfer rate
fiuck = foucNete3

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. Use it with EVbb 2 Vb.
3. The maximum operating frequencies of the CPU/peripheral hardware clock (fcik) are:
HS (high-speed main) mode: 24 MHz (2.7 V <Vpp £ 5.5 V)
16 MHz (2.4 V <Vob <5.5V)
LS (low-speed main) mode: 8MHz (1.8V<Vob<5.5V)
LV (low-voltage main) mode: 4MHz (1.6 V<Vbop<5.5V)

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

Remarks 1. Vb[V]: Communication line voltage
2. q: UART number (q = 0), g: PIM and POM number (g = 1)
3. fmck: 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) 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.
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

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.paT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

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

Standard mode: Cbv =400 pF, Rb = 2.7 kQ
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

2.7 LCD Characteristics

2.7.1 Resistance division method

(1) Static display mode
(Ta =-40 to +85°C, VL4 (MIN.) <Vbp < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.0 Vop \Y
(2) 1/2 bias method, 1/4 bias method
(Ta =-40 to +85°C, VL4 (MIN.) <Vbp < 5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Via 2.7 Vop \Y
(3) 1/3 bias method
(Ta =-40 to +85°C, VL4 (MIN.) <Vbp < 5.5V, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD drive voltage Vs 2.5 Vob \%

R0O1DS0157EJ0210 Rev.2.10
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RL78/L12 2. ELECTRICAL SPECIFICATIONS (A, G: Ta = -40 to +85°C)

(2) 1/4 bias method
(TA=-40 to +85°C,1.8V<Vop<5.5V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

LCD output voltage variation range | VitN*** | C1to C5"**" | VLCD = 04H 0.90 1.00 1.08 \Y

=047 uF VLCD = 05H 0.95 1.05 113 Vv

VLCD = 06H 1.00 1.10 118 Y,

VLCD = 07H 1.05 1.15 1.3 \Y

VLCD = 08H 1.10 1.20 1.8 \Y

VLCD = 09H 1.15 125 133 Y,

VLCD = 0AH 1.20 1.30 138 \Y

VLCD = 0BH 1.25 1.35 143 %

VLCD = 0CH 1.30 1.40 148 \Y

VLCD = 0DH 1.35 145 153 Y,

VLCD = 0EH 1.40 1.50 158 \Y

VLCD = OFH 1.45 1.55 163 Y,

VLCD = 10H 1.50 1.60 168 \Y

VLCD = 11H 1.55 165 173 Y,

VLCD = 12H 1.60 1.70 178 %

VLCD = 13H 1.65 1.75 183 \Y

Doubler output voltage Vi C1to C5M""' = 0.47 uF 2Vii-0.08| 2Vu AVE Y

Tripler output voltage Vis C1to C5M""' =047 uF 3Vu-0.12| 3 Vu 3V \Y;

Quadruply output voltage Vit | C1to C5N T = 0.47 uF 4Vi1-0.16| 4 Vu 4 Vi \Y;
Reference voltage setup time "% | twart 5 ms
Voltage boost wait time"°*®? twar2 | C1to C5N° " = 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 V2 and GND
C4: A capacitor connected between Vis and GND
C5: A capacitor connected between Vi: and GND
C1=C2=C3=C4=C5=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).

4. Visamust be 5.5V or lower.

2.7.3 Capacitor split method

1/3 bias method
(Ta=-40 to +85°C,2.2V<Vop<5.5V,Vss =0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
V4 voltage Vi C1to C4 = 0.47 yFNte? Voo \Y;
V2 voltage Vi C1to C4 = 0.47 y F"*°? 2/3Via | 213V | 2/3Via v
- 0.1 +0.1
VL1 voltage VLt C1to C4 = 0.47 yF\te? 1/3Via | 1/3 Vi | 1/3 Vi \Y;
- 0.1 +0.1
Capacitor split wait time"**®" tvwarr 100 ms
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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)

There are following differences between the products "G: Industrial applications (Ta = -40 to +105°C)" and the products “A:
Consumer applications, and G: Industrial applications (Ta = -40 to +85°C)".

Parameter Application

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

Operating ambient temperature Ta =-40 to +85°C Ta=-40to +105°C

Operating mode HS (high-speed main) mode: HS (high-speed main) mode only:

Operating voltage range 2.7V <Vop £5.5V@1 MHz to 32 MHz 2.7V <Vop £5.5V@1 MHz to 32 MHz
2.4V <Vop<55V@1 MHz to 16 MHz 2.4V <Vop<55V@1 MHz to 16 MHz

LS (low-speed main) mode:

1.8V <Vop<55V@1 MHz to 8 MHz
LV (low-voltage main) mode:

1.6 V<Vop<5.5V@1 MHz to 4 MHz

High-speed on-chip oscillator clock 1.8V<Vop<55V: 24V <Vop<55V:

accuracy +1.0%@ Ta = -20 to +85°C +2.0%@ Ta = +85 to +105°C
+1.5%@ Ta = -40 to -20°C +1.0%@ Ta = -20 to +85°C
16V<Vopb<18V: +1.5%@ Ta =-40 to -20°C

+5.0%@ Ta =-20 to +85°C
15.5%@ Ta = -40 to -20°C

Serial array unit UART UART

CSI00: fewk/2 (supporting 16 Mbps), fek/4 CSI00: fek/4

CSI01 CSI01

Simplified I°C communication Simplified I°C communication
IICA Normal mode Normal mode

Fast mode Fast mode

Fast mode plus

Voltage detector Rise detection voltage: 1.67 V to 4.06 V Rise detection voltage: 2.61 V to 4.06 V
(14 levels) (8 levels)
Fall detection voltage: 1.63 V to 3.98 V Fall detection voltage: 2.55 V to 3.98 V
(14 levels) (8 levels)

Remark The electrical characteristics of the products G: Industrial applications (Ta = -40 to +105°C) are different from
those of the products “A: Consumer applications, and G: Industrial applications (only with Ta = -40 to +85°C)".
For details, refer to 3.1 to 3.10.
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

Absolute Maximum Ratings (Ta = 25°C) (2/3)
Parameter Symbols Conditions Ratings Unit
LCD voltage Vi1 Vi1 voltage™*? -0.3t0 +2.8 \Y
and -0.3 to Vs + 0.3
Vi VL2 voltageM®! —0.3 to Vs + 0.3 %2 \Y
Vis Vs voltageMN'®! —0.3 to Ve + 0.3 %2 \Y
7 Vs voltageM'®! -0.3t0+6.5 Y
Vicap CAPL, CAPH voltage"°*" —0.3 to Ve + 0.3"°%2 \Y
Viour COMO to COM?7,| External resistance division -0.3 to Voo + 0.3"¢? v
SEGO to method
SEG3s, Capacitor split method —0.3 to Vop + 0.3 N°te?
output voltage - Note 2
Internal voltage boosting method -0.3to Vs + 0.3

Notes 1. This value only indicates the absolute maximum ratings when applying voltage to the Vi1, Vi2, Vi3,
and V4 pins; it does not mean that applying voltage to these pins is recommended. When using
the internal voltage boosting method or capacitance split method, connect these pins to Vss via a
capacitor (0.47 u F £ 30%) and connect a capacitor (0.47 u F + 30%) between the CAPL and CAPH
pins.
2. Mustbe 6.5V or lower.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the verge
of suffering physical damage, and therefore the product must be used under conditions that ensure that
the absolute maximum ratings are not exceeded.

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

Notes 1. Total current flowing into Voo and EVop, including the input leakage current flowing when the level of the input
pin is fixed to Vop, EVop or Vss, EVss. The values below the MAX. column include the peripheral operation
current. However, not including the current flowing into the A/D converter, LVD circuit, /0 port, and on-chip
pull-up/pull-down resistors and the current flowing during data flash rewrite.

. During HALT instruction execution by flash memory.

. When high-speed on-chip oscillator and subsystem clock are stopped.

. When high-speed system clock and subsystem clock are stopped.

a A WODN

. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and setting
ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included. However, not
including the current flowing into the 12-bit interval timer, watchdog timer, and LCD controller/driver.

6. Not including the current flowing into the RTC, 12-bit interval timer, and watchdog timer.

7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high-speed main) mode: 2.7 V <Vop < 5.5 V@1 MHz to 24 MHz
24V <Vop<55V@1 MHz to 16 MHz
8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fin: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

3.4 AC Characteristics

3.4.1 Basic operation

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

ltems Symbol Conditions MIN. TYP. MAX. Unit
Instruction cycle (minimum Tey Main HS (high-speed | 2.7V <Vop <55V | 0.04167 1 us
instruction execution time) system main) mode 24V<Von<27V| 0.0625 1 s
clock (fmain)
operation
Subsystem clock (fsus) 24V<Voo<55V| 28.5 30.5 31.3 us
operation
In the self HS (high-speed | 2.7V <V <55V | 0.04167 1 Us
programming| main)mode {24V <Veo<27V/| 0.0625 1 us
mode
External system clock frequency | fex 27V<Vop<55V 1.0 20.0 MHz
24V <Vop<27V 1.0 16.0 MHz
fexs 32 35 kHz
External system clock input high- | texn, texc | 2.7 V<Vopb <55V 24 ns
level width, low-level width 24V <Vop<27V 30 ns
texws, 13.7 us
texis
TIOO to TIO7 input high-level width, | tr, 1/fmek+10 ns
low-level width tri
TOO00 to TOO07 output frequency | fro HS (high-speed 40V<EVop<55V 16 MHz
main) mode 27V<EVon<4.0V 8 MHz
24V<EVop <27V 4 MHz
PCLBUZO0, PCLBUZ1 output frcL HS (high-speed 40V<EVop<55V 16 MHz
frequency main) mode 27V <EVoo<4.0V 8 MHz
24V <EVop <27V 4 MHz
Interrupt input high-level width, tINTH, INTPO 24V<Vop<55V 1 us
low-level width T INTP1t0 INTP7 |24V <EVop<55V 1 s
Key interrupt input low-level width | tkr KRO to KR3 24V <EVop<55V 250 ns
RESET low-level width trsL 10 us

Remark fuck: Timer array unit operation clock frequency
(Operation clock to be set by the CKSOn bit of timer mode register On (TMRON).
n: Channel number (n =0 to 7))
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

5. 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 1.8 V<EVbop <3.3Vand 1.6 V<Vb<2.0V

Maximum transfer rate = 1 [bps]

{~Cox Rox In (1—%)}&5

1 1.5
, Transfer rate x 2~ ¢ Co * RexIn (1-—;, =)}
Baud rate error (theoretical value) = y x 100 [%]

(m) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
6. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 5 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 (Vop tolerance (32- 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 Vi, see the DC characteristics with TTL
input buffer selected.

UART mode connection diagram (during communication at different potential)

Vb
g2
TxDq Rx
RL78 microcontroller User's device
RxDq Tx
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RL78/L12 3. ELECTRICAL SPECIFICATIONS (G: Ta =-40to +105°C)

(6) Communication at different potential (1.8 V, 2.5V, 3 V) (CSI mode) (slave mode, SCKp... external clock input)

(Ta=—-40 to +105°C, 24 V< EVpp = VbppD< 5.5V, Vss = EVss = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
SCKp cycle time "' tkcvz 40V<EVon<55V, |20 MHz < fuck <24 MHz 24/fuck ns
27V<Vb<40V 8 MHz < fmex <20 MHz 20/fmex ns
4 MHz < fueck <8 MHz 16/fmck ns
fmck <4 MHz 12/fmek ns
27V<EVop <40V, |20MHz <fwck <24 MHz 32/fmck ns
23V<Ww<27V 16 MHz < fuck <20 MHz 28/fmck ns
8 MHz < fuck <16 MHz 24/fwck ns
4 MHz < fueck <8 MHz 16/fmck ns
fuek <4 MHz 12/fmck ns
24V<EVop <33V, |20MHz <fwck <24 MHz 72/fmek ns
16V<Vb<20V 16 MHz < fuek <20 MHz 64/fmck ns
8 MHz < fuck <16 MHz 52/fmek ns
4 MHz < fueck <8 MHz 32/fmek ns
fuek <4 MHz 20/fmek ns
SCKp high-/low-level width | tkhz, 40V<EVop<55YV, tkev2/2 — 24 ns
tkL2 27V<Ve<40V
27V <EVop<4.0V, tkey2/2 — 36 ns
23V<Ve<27V
24V <EVop<33V, tkey2/2 — 100 ns
16V<Ve<20V
Slp setup time tsik2 40V<EVop<55YV, 1/fuck + 40 ns
(to SCKpT) Nete2 27V<Vb<4.0V
27V<EVop<4.0V, 1/fmck + 40 ns
23V<Ve<27V
24V <EVop <33V, 1/fmck + 60 ns
16V<Ve<20V
Slp hold time tksi2 40V<EVop<55V, 1/fmck + 62 ns
(from SCKpT) Note? 27V<Vb<4.0V
27V<EVop<4.0V, 1/fmck + 62 ns
23V<Vbs27V
24V <EVop <33V, 1/fmck + 62 ns
16V<Ve<20V
Delay time from SCKp!l to | tksoz 40V<EVoD<55V,27V<Vb<4.0V, 2/fuck + 240 ns
SOp output Vot Cb =30 pF, Ro = 1.4 kQ
27V<EVop<4.0V,23V<Ve<27V, 2/fmck + 428 ns
Cb =30 pF, Ro = 2.7 kQ
24V<EVop<33V,16V<Ve<20V 2/fuck + 1146 ns
Cb =30 pF, Ro = 5.5 kQ

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

R0O1DS0157EJ0210 Rev.2.10

Sep 30, 2016

RRENESAS

Page 108 of 131




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.

R0O1DS0157EJ0210 Rev.2.10

Sep 30, 2016

RRENESAS

Page 115 of 131



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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